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The CEP team is deeply indebted to 
Marc Scott and Russell Hawkins of AID 
Honduras for providing orientation and 
logistic support to the team during 
field work. Jim Talbot (JRB) and Frank 
Zadroga (ROCAP-Guatemala) assisted in 
editing and arranging the profile for 
final puhlication. Sally Dickinson, 
pilot, provided the opportunity for 
extensive aerial reconnaissance to 
complement site visits. Of great 
assistance were Jaime Bustillo and 
Jorge Be':ancourt of CONSUPLANE who 
provided invaluable background data, 
insights into institutional function
ing, interpretation of issues in the 
field and intLoductions to key agency 
leaders. A broad spectrum of people. 
administrators, scientists, fanners and 
fishermen, shared their time and ideas 
with the team. A partial list of con
tacts is found in the Appendix 1 of the 
report. 
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I. EXECUfIVE SUMMARY 

Honduras, second largest of the 
central American countries, is also one 
of most geographically and biologically 
diverse. The national territory 
harbors representCl.tive samples of some 
of Mesoamerica's most ecologically and 
economically important natural 
resources. From pristine coral reefs 
to lush cloud forests, pine clad 
savanna to tropical rain forest, the 
potential for sustained yield 
development based upon rational utili 
zation of the natural resource base 
appears to be Honduras' most promising 
development strategy. Unfor.tunate1y, 
these resources are not being managed 
effectively. Both hardTtlood and pine 
torests are being rapidly depleted, 
~o11 ero&ion is rampant, dozens of 

,nt and animal species are imminently 
threatened with extinction, hydro
electric power potential is being 
reduced, potable water supplies threat
ened and tourist development opportuni
ties limited. HDwever, with a firm 
national ccmmitment and responsible 
international assistance, Rond uras can 
achieve the goal of balancing natural 
resource utilization with natural 
resource protection. Management of 
natural resources and initiation of 
environmental education programs must 
be an integral component of this 
effort. 

The Honduras Country Environmental 
Profile (RCEP) has been prepared as an 
aid to decision makers in planning and 
implementing development policies and 
proj ects. Discussed are a core set of 
cultural, political and institutional 
constraints and the environmental prob
lems deriving from them which, in turn, 
limit social and economic rlevelopment. 
The conclusions and recommendations of 
the RCEP team are intended to provide a 
broad framework for more effective man
agement and for sustained development 

of the Honduran environment. The posi
tive contribution that the environmen
ta:\. sciences can make to the develop
ment process and the negative conse
quences of neglecting the environmental 
factor are both evident in this pro
file. 

GENERAL CONCLUSIONS 

The HCEP team believes that certain 
conclusions of a more general nature 
should be appropriately highlighted at 
the beginning of this summary. Such 
conclusions are pertinent to many, if 
not all, sectors discussed in the HCEP. 

• 	 Environmental Problems are Develop
ment Problems. Development problems 
manifest themselves in three forms: 

Fail ure to exp10i t ecological 
knowledge to achieve maximum 
agricultural production: forcing 
short cycle moncultures in the 
hunid tropics where long cycle 
mixed cropping systems would be 
more productive. 
Destruction of environmental 
services of economic value" 
allOwing port development, road 
building or salt produstion to 
destroy or reduce the produc
tivity of mangrove and coral 
reef ecosystems upon which com
merical fisheries or tourism 
depend. 
Devastatirtg impacts of environ
mental processes on development 
inirastructure: predictable and 
avoidable sedimentation and/or 
eutrophication of hydroelectric 
and water supply reservoirs due 
to erosion from unprotected 
watersheds. 
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• 	 More Acti"c Involvement in Environ
mental Matters by GOH and Nongovern~ 
mental Organizations. International 
development assistance institutions, 
multilateral and bilateral, have 
not and will not take substant:lve 
action on environmentally related 
issues without strong urging, 
participation and commitment from 
the Hond uran government. Non
governmental organizations, such 
as the Asociacion Hondurena de 
Ecologia, can play a valuable role 
as catalysts and consciousness
raising sources to affirm the 
government commitment. Where assis
tance institutions have taken 
unilateral action on environmental 
matters, the effects have been 
negligible and transitory. 

• 	 Unified Voice for Environmental 
Consideration in Development. 
Within the government of Honduras, a 
single authorativ€ voice must speak 
for the environmental component in 
development. This entity, with 
strong executive backing, would 
represent the envir.onment both 
within Honduras and internationally 
with other countries, aid institu
tions and multinationals. A first 
priority would be the channeling of 
national and international resources 
toward building an environmental 
management consciousness and scien
tific capability within the existing 
institutional structure of the 
country. 

• 	 Development of Honduran Capabilities 
in Environmental Sciences. Without 
a cadre of graduate trained environ
mental scientists--ecologists, 
marine biologists, geomorphologists, 
tropical foresters, and others--no 
amount of official commitment or 
outside assistance can have a sub
stantive long-te:::m effect on 
development. Workshops and short 
courses can be important stopgap 
measures until agencies and educa
tional institutions can be ade
quately staffed. 

• 	 Ro 1 e 0 f Pop ul a t i 0 :l Grow t h i 
Envi ronm ental Degradation. --Cc;n 
tinued r,~pid po:mlati;ngrowth i 
the most serious threat to develop 
ment, both for the pr,~sent popula 

. 	 I
tion and tor future gelleration5:. 
decisive effort toward stabiU. zin 
the populcltion would be cost efft~c 
tive and have far reaching social 
health a~J economic bene~its. 

j 

• 	 Cost-Effective Renewatle Energ 
Alternatives. Imports (If increas 
ingly costly petroleum represent 
mounting drain on scarce Jevelopmen 
capital. The environmental manage 
ment recommendations outlined i 
this profile involve lower net con 
sumption of fossil fuels, as 
result of more effective use 0 

renewable energy and ecologica 
processes, and encourage increase 
exports to earn foreign exchange. 

• 	 Recognition of Aesthetic and Scien 
tific Values of Natural Resources 
Certain qualitative values of a 
aesthetic and scientific nature 
such c,:. the beauty of a reef 0 

cloud ;orest or the fate of th 
endang~red manatee, are of concer 
to a I J. p e 0 p 1 e • Ae s the tic an 
scientific values, in this context 
have much in common since they ar 
recognized intuitively as bein 
valuable even though they frequentl 
cannot be assigned monetary value. 

• 	 Period:lc Upda\'p of the Countr 
Environmental Pr~'n~fe (CEP). Th 
environmentai-pr~.;Tle is a usefu 
planning tool that could play a 
important role in guiding devel 
opment options. However, the CEP i 
an "extensive" survey evaluatin 
several sectors (agriculture 
forestry, fisheries), large geo 
graphic areas, and numerou 
dp.velopment assistance activitie 
over a relatively short period 0 

time (two months). Therefore, i 
would be advantageous to the GC 
and development assistance communit 
to periodically update the cd 
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perhaps as often as every two-three 
years. 

In the following sections issues 
concerning social and cultural 
conditions, agriculture, forestry, 
watershed management, coastal areas, 
\\Iildlands, and water supply and waste 
management as they relate to 
environment and development are 
sUlllllari zed. 

SOCIAL AND CULTURAL ISSUES 

Overview 

• Population (1980 estimate) 
3,691,000 	(62 percent rural) 

Birth and death rates - 49.3 
and 14.6 per 1000 
Infant mortality rate 118 
per 1000 (128 in rural areas) 
Population growth rate - 3.3 
percent 
Per capita income $271 
(U.S.) 

• 	 Total land area - !!.2,088 square 
kilometers (25 percent arable) 

• 	 Population density per squarl~ 

kilometer 	of arable land: 
Western Highlands • • • • 1024 
Central Region. • • • •• 196 
Central-Eastern Highlands 250 
Lowlands. • • • • • • •• 49 

• 	 Farms less than 5 hectares: 
65 percent of farms 
9 percent of total farm area 

• 	 Farms greater than SO hectares: 
4 percent of all farms 
56 percent of total. farm area 

Popula tion Growth. The rate of 
population growth far exceeds the 
:apacity of the government to expand 
ind deliver basic services such a3 
lealth care, education, extension and 
~redit and the distribution of land. 

Distribution of People. For histor
cal and ecological reasons the 

population has tended to concentrate in 
the highlands, r.otably in the west, 
where the Maya influence was greatest. 
People have also coot',entrated in high
land areas with the 3t soils, avoid
ing large areas '''ith poor soils. Deg
radation of resources, such as soil 
erosion leading to the improverishment 
of agricultural soils, gives rise to 
em igra t ion frc~n these impoveri shed 
regions to either agricultural 
frontiers or to urban areas. 

Distribution of Land. The tenure 
pattern is grossly unequal with the 
majority of the rural population having 
either no land (47 percent) or margIn
ally economical units of leas than 5 
hectares. The best land tends to be 
occupied 'hJ the large holdings. The 
better two-thirds of the arable land is 
occupied either by banana plantations 
or extensive cattle ranches. 

Economic Participation. The popula
tion inhabiting areas of active forest 
resource exploitation is largely 
excluded from participation in the 
profits and employment opportunities 
associated with forest usage. The 
result is a continued poverty and lack 
of concern for the forest resource 
expressed by indiscriminate burning and 
the widespread clearing of broadleaf 
forest land (See Forestry section for 
full discussion). 

Documentation. Lack of appropriate 
identificatiOl1documents excludes many 
campesinos, both Honduran and immi
grant, from participating in government 
employment and cooperatives, as well as 
in credit, land distribution and 
titling programs. 

Human 	 and Environmental PrGJ.ems 

The conditions mentioned abo'Je are 
rooted deeply in cultural attitudes 
towards people and land use brought 
from Spain and more recently from the 
developed world. From medieval Spain 
comes the acceptance of a peasant class 
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of minifundistas working their eroding this base of indigenous knowledge wo 
hillside patches of corn and beans 
while cattle graze on valley bottom 
haciendas. From the developed world 
has come capital intensive technology 
for producing rice, cotton, more cattle 
and bananas--all in the vall,ays. 
Neither the developed world in 50 years 
nor the Iberians in 450 years have 
fully recogni zed that tropical forest 
and crop ecosystems require funda
mentally different wanagement than 
was practiced in Asturias or Ohio. 
The following problems are consi
dered to be important from a human and 
environmental perspective. 

Unstable Relation of Man to Land. 
The population density per square 
kilometer of arable land given 
above is really an indirect measure of 
the pressure on non-arable land that 
should be protecting watersheds, or 
growing forests and perennial crops. 
Lack of access to arable land, lack of 
alternative employro~nt, inappropriate 
technology and exclusion from par
ticipation in the forest economy are 
part of the cause for t:1e rapid deg
radation of set tIed land and clearing 
of new lands, which are even less 
suitable for annual crops and pasture. 
This rapidl y growing rural and impov
erished populrttion is also a major 
factor in the rate of increase in urban 
population which far outstrips the 
capability of government to extend 
services and the economy to absorb 
labor. 

The "Indian" Problem. The majority 
of some 25 ethnic groups identified in 
the 18th century have disappeared, 
either as a result of physical annihi
lation or absorption into the dominant 
mestizo or ladino (people of Spanish 
blood) culture. Both processes are 
still at work on the remaining indi
genous groups, with emphaSis on the 
latter. A critical concern of the HCEP 
team is that some ethnic groups may 
have more appropriate technology for 
their environment, more so than any 
ladino group. Thas, preservation of 

merit serious attention. 
Al though the rights of Indians 

maintain their cuI ture and their I. 
base are legally recognized, they h 
had little serious support from f 

National Agrarian Institute (INA). 
Pan-Indian movement was formed in 1 
in an attempt to organize politica 
to defend the 1 al1ds of the 40 to 
thousand Indians in Honduras. Lad 
settlement pressure, without governm~ 
interference, results in the continu: 
attrition of the Indian land base i 

thus in the ability to maintain 
coherent cultural unit. 

Stress on Environmental and ·Soc. 
Services. The major concern here 
that additional people are puttj 
greater pressure on existing envirc 
mental and social services. 1 
mareinal population of Honduras J b( 
rural and urban, has been swel. 
significantly by the influx of refugE 
from El Savador and Nicaragua. 
estimate of Sal~adorean refugees ran! 
from 18,000 to 30,000. Most of thE 
were initially established in bore 
encampments, but many have moved el 
where in search of work. An inc 
terminant number of Nicaraguans cros! 
the border as a result of the civil \ 
the r e • Mo r erec e n t I y somel 4 , ( 
Misqui to Indians have crossed ir 
Gracias a Dios as a resul t of unr 
stemming from Sandinista governme 
efforts to force acculturation. 

Archaeological Resources. Hondul 
is an archaeologicallY rich transitj 
zone wi th evidence of Olmec, Maya , 
Chibchan influences as well as mc 
others. The Honduran Institute 
Anthropology and History (IHAH) 
developing a national registry of t 

most significant sites. Lack of fur 
and pers0nnel prevent any action 
preserve and study the known sitE 
For example, the El Cajon hydroelectl 
proj ect will i~nundate some 140 knc 
sites. One on the Rio ¥unque, Salitr 
Viejo, contains some 392 structUrE 
Foreign teams of archaeologists ~ 
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conducting salvage studies. Only the 
famoUS ruins at Copan have been ade
quately protected as a touris t 

attraction. 

Lack of Documentation/Identity 
ManY campesinos causing land

Pape rs • 
degradation to marginal lands and 
forest resources are undocumented 
Honduran and alien shifting cultiva
tors. This is a problem in the north 
central coastal areas and inland, and 
in the Mosquitia. Officially non
existent, they do not benefit from land 
reform~ credit, technical assistance or 
any other service which might otherwise 
bring them do\'m off the steep slopes 
and improve their well-bei.ng. 

Recommendations 

• 	 Support Family Planning Measures. 
Given the political dangers and long 

'ad time required for land redis
Ilbution and agricultural innova
i'''~, respectively, the most cost

_Ltective way to improve human well 
being and red uce long term land 
degradat~on is through an aggressive 
program to bring family planning and 
health care information and mate
rials to the rural population as an 
integral part of an overall heal th 
program. 

• 	 Implement New Land Use Technology 
for Small Farmers. Opening of new 
lands and better economic and social 
use of the existing agricultural 
land should be preceded by land 
capability mapping and the develop
ment of tropical agricul tural and 
forest management technologies 
appropriate to the small scale 
farmer. Without such technology the 
land degradation and poverty now 
existing will be augmented and 
spread to new art'::is. 

• 	 Preserve Archeological Resources. 
Archeological sites identified by 
IHAH should be preserved for their 
heritage and touristic val ues, as 

yet undocumented by GOR. 

• 	 Preserve and Study Ethnic Groups and 
Their Environmental Management Sys
tems. Indigenous ethnic groups and 
their patterns of resource utiliza
tion should be preserved and studied 
in order to evaluate and document 
their potential contribution to more 
effective utilization and management 
of Honduran resources. 

• 	 Issue Identity Papers to Campesinos. 
Better participation of the cam
pesinos in resource preservation and 
the economy could be achieved if 
certain individuals had identitfy 
papers. The GOR should issue these 
as soon as is practicable. 

AGRICULTURAL ISSUES 

Overview 

Agriculture in Honduras is the domi
nant economic activity. Bananas, cof
fee, cattle And sugar, along with p:{ne 
lumber, constitute the principal 
exports. Corn, beans, yuca and rice 
are the staple foods produced. More 
than 60 percent of the population is 
rural and engaged in agriculture. The 
character of these activities varies 
dramatically from the thousands of 
campesinos practic5.ng the most rudi
mentary shifting cultivation on a sub
sistence level to modern "factories in 
the field" producing crops for a global 
market. 

Constraints to Development 

Seven major constraints underlie and 
are causatively linked to problems of 
agricultural development. The first 
constraint, a severe shortage of land 
sui table for agriculture, is an immu
table geographical reality. The 
remaining six constraints are man
caused and therefore theoretically 
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amenable to relief through conscious 
changes in policy and action by the 
government with support from the inter
national development assistance 
community. 

That the constraints are obvious and 
could be, but are not, alleviated using 
technical and capital resources now 
available to Hond uras is a t once che 
cause and the effec t of underdevelop
ment. The roots of this cir, ~llar 
phenomenon lie deep in the cuI ture and 
history of the countr'y and in the 
uncoordinated, sectorial approach to 
development assistance by the entire 
aid-giving community. The interrelated 
constraints discussed below are partic
ularly intractable because a coordi
nated, systematic attack is required on 
all of them at once. 

Population Growth. At the current 
average level of seven live births per 
woman, the population would grow from 
the current 3.8 to over seven million 
in 18 years, and by the year 2025, to a 
proj ected 21 million. The present 
rate of population growth in Honduras 
precludes future development measured 
in per capita terms. Growth-related 
pressures on soil resources and upper 
watersheds is foreclosing future 
options for sustained human well-being 
at any population level. 

Maldistribution and Use of Land. 
More than 50 percent of the farms are 
of three hectares or less and occupy 
only five percent of the farmland while 
farms larger than 50 hectares occupy 
over 50 percent of the farmland. The 
statistics do not indicate how much of 
that land is inappropriate for the 
current use. Much of the good farmland 
is occupied by large corporate farms 
and extensive cat tIe ranches. Rural 
population growth more than equals the 
modest rate of land distribution under 
the agrarian reform. 

Farming Technology. Recent efforts 
to develop technology adapted to the 
needs of the small-scale fa.rmer have 
had to run counter to a long history of 

development efforts favoring capite 
and energy intensive technology mOl 
appropriate to large farms on land wit 
minimal slope. This adoption of bas: 
cally temperate zone technology he 
been applied to monocultural productil

( 

of bananas, cotton, grains and sug: 
cane primarily. The inapproprid tenef 
of this technology to hillside fanlle) 
with limited land and capital lias beE 
a major contributing factor in spreac 
ing land resour.:e depletion, low pr~ 
duction and the resul tant poverty. 
narrow focus on single crops 
agronomic research rather than upc 
ecologically viable crop and animc 
production systems for specifi 
tropical conditions has left the sma. 
farm technology programs wi th a we, 
data base. 

Several ongoing and proposed pro~ 

ects from AID/Honduras' Offices 
Agriculture (AG) and Environment al 
Technology (OET) are desi,gned to ass!: 
the GOH in developing appropriate tecl 
nologies for small farmers. In A( 
ongoing projects include: agricultur, 
research (extension and on-farm) al 
small farmer coffee production improvi 
ment; proposed projects include: sma. 
farmer titling and services, fal 
service centers, and a livestock ir 
provem~nt proj ect for small farmen 
In OET, ongoing projects includE 
rural technologies and nature 
resources management; proposed projec. 
include: forest resources development 

Cattle Production. Cattle produ( 
tion is an appropriate agriculture 
activity in ecological life zones al 
under certain site conditions. Unfo. 
tunately, overemphasis on cattle h, 
had serious environmental, economic al 
social consequences in Honduras. Prol 
lems include the expansion of catt] 
into areas too steep and too wet f( 
sustained production as well as t. 
persistence of extensive ranches on tl 
best valley land more suitable fc 
intensive crop prod uc tion. Three rei 
sons are apparent for such expansiol 
the centuries-old prestige of havi.r 
cattle, the current attractive expo! 
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market and the relatively low risk when 
compared to the poorl y func t ioning 
infrastructure for crop production. 
TIle net effect is the degradation of 
lands more suitable for permanent crop, 
forest or protective use; the aliena
tion of valley lands economically and 
socially more suited for crop produc
tion; and the neglect of other live
stock combinations integrated within a 
small farm production system. 

Agricultural Institutions. The 
effectiveness of agricultural exten
sion, credit and marl~ting iustitutions 
essential to the productivity of com
mercial agricul ture and the well-be~ng 

of the rural population is gravely 
limited by fragmented responsibilities, 
uncoordinated and duplicative functions 
and ineffective and PQorly supported 
operations in the field. The fruit 
companies, the ranchers and the small 
scale farmers, which together account 
f0r the bulk of agricultural production 
,00 the maj ority of the rural popula
. l.)n, operate in virtual independence 

the support infrastructure. The 
agrarian reform proj ects, the coopera
tive and Honduran-owned farms suffer 
most from ineffective infrastructural 
support. 

Environmental Problems 

The constraints outlined above oper
ate directly to cause such environmen
tal problems as erosion, which affects 
agricultural production, or indirectly 
through sedimentation which causes 
flooding or affects the useful life of 
reservoirs. These effects in turn 
create problems in other sectors. It 
must be clearly understood by the gov
ernment and the institutions adminis
tering foreign assistance that to 
invest in terracing projects to inhibit 
erosion around Lake Yojoa or to finance 
dikes and flood control dams in the 
Aguan Valley is to treat only isolated 
symptoms of the effects of rural devel
Opment constraints. The constraints 
will continue to operate causing far 

worse problems in the future. Three 
major environmental problems, their 
origins and possible remedial actions 
are summarized below. 

De for est a t ion. De forest a t ion by 
shifting cultivators is a major concern 
and a serious environmental problem. 
Shifting agriculturists deforest an 
estimated 80,000 hectares of broadleaf 
fcrests annually. Development problems 
resulting from this activity include: 

• 	 Continued poverty for the fanner 
and small cattleman because the 
extensive forest lands on steep 
slopes .:ire unsuitable for crops 
or 	pasture. 

• 	 Annual loss of 300 million dol
lars worth of hardwood timber. 

• 	 Decrease in dry season water 
supply for cities such as 
Tegucigalpa and hundreds of vil 
lages as upper watesheds are 
cleared of their vegetative tree 
cover. 

• 	 Threat to the operation and use
ful life of hydroelectric reser
voirs downstream of affected 
watershedG. 

fit 	 Loss of wildl ife, scientific and 
recreational values, watershed 
protection functions, and 
sustained-yield forestry use of 
the deforested areas. 

A common pattern observed has been 
the purchase by cattlemen of land "im
provements", i.e. deforestation and the 
planting of pasture after exhaustion of 
the crnp production potential. This 
process unleashes the pressure for 
additional expansion of shifting agri
culture on agriculturally marginal 
land. 

Origins of the deforestation related 
problems include: 

• 	 Accelerated rural population 
growth due to high birthrate 
and some migration; existence of 
a nearly constant arable land 
base. 

• 	 Lack of access to land appropri
ate for agriculture or access to 
al ternative employment. Disen
franchisement because of lack of 
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identification papers exacerbates 
these problems. 

• 	 Lack of access to lumher-related 
employment and markets controlled 
by the COHDEFOR. 

• 	 An unlimited access to the U. S. 
market for beef, rendering beef 
production on first class crop
land as well as on marginal land 
economically viable to the 
producer. 

• 	 Failure of service infrastructure 
on lands designated for agrarian 
reform and general lack of 
agricultural technology and 
extension appropriate to small 
tropical farms, especially peren
nial crop orientation for hill 
side farms. 

As is clear in this example, deforesta
tion is best c1efined as a development 
problem manifest in the environment. 
The solution is not simply one of post
ing more forest guards; rather the 
solutions recommended require coordi
nated actions affecting the interests 
of various sector.s. Similarly, the 
benefits of controlling deforestation 
accrue to several sectors. Necessary 
actions have additional social and 
economic benefits unrelated to those 
resulting from control of deforesta
tion, such as increased agricultural 
production. Other environmental or 
development issues addressed in this 
profile such as fishery production, 
forest fires and waterborne disease are 
equally cOfilplex and multisectorial in 
scope. 

Declining Productivity. Deforesta
tion by the shifting cultivator clear
ing high forest in Yoro and Olancho is 
dramatic and well publicized. The 
human tragedy is even more serious for 
the many thousands of campesino fami
lies living on degrading lands in the 
Choluteca Valley and the western 
departments bordering El Savador. The 
forest cover has been peeled back leav
ing a threadbare patchwork of grazed 
bush fallow and cultivated plots. 

Increased population pressure and 
the resultant shortened fallow period 

interrupt the process of regeneratio: 
in soil ferti tlity, introduce erosio~ 

hazard, and result in energy ineffi 
ciency since solI productivit: 
declines. ( 

Without relief from populatiol 
pressure, appropriate agricultural 
technology, and conscientious infra
structural support, heman well-bein~ 

and the productivity of the land will 
continue to decline. 

Given existing technology, this 
mountainous land is not likely to be a 
major source of products for national 
and export markets. Therefore, the 
tendency is to abandon this land and 
its campesinos, and invest existing 
resources in improving agricultural 
production among more sophisticated 
farmers on the better valley soils. 
Such a course of action \.,ill h.:ave 
serious social, economic and environ
mental effects. 

Pesticides. Insufficient baseline 
data are available on overall pesticide 
use and effects on the environment. 
However, based on observations and 
interviews, a qualitative view of 
pesticide-related issues has ueen 
gained. EJtisting restrictions on 
pesticide importations and use are not 
enforced. Producers of cotton employ 
massive applications of pesticides to 
sustain production. It is probable 
that pesticide use on cotton in the 
watersheds feeding into the Gulf of 
Fonseca is creating a build-up of toxic 
residues in fish and other organisms 
of importance to man. Among less 
sophisticated farmers, salesmen for the 
distributors of agricultural chemicals 
are the major sources of extension 
infnrmation on pest controL Their 
~rimaI-Y concerns are sales volume anc 
ch€"..nical control. They have neither 
the interest in nor access to 
information on integrated pest 
management. 

Tne effecta of persistent and highly 
toxic pesticides on human health, 
fisheries and wildlife is unknown. The 
effects are not being monitored or 
mitigated by any formal government 
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program. Without effective enforcement 
of exis t ing reg ula t ions conct: rning 
pestid.de use, it can be assumed that 
any maJe r increase in credit and exten
sion for annual crop production will 
result in a commensurate increase in 
pesticide-related problems. 

Re~ommendations 

• 	 Design and Develop a Land Capability 
Mapping System. Such a system would 
be sui table for the location of 
areas appro priate for agricul tural , 
forestry and protective functions 
and as a tool in location of major 
infrastructural proj ects such as 
reservoirs, roads and urban expan
sion. Such a capability system is 
being developed by the National 
Cadaster Program (PCN). Use of such 
a system should be legally binding 
on all institutions with land man
agement functions. Capability 
~apping should be consistently 
'inked in a hierarchy ranging from 
~he regional scalp. through the 
watershed to the individual land 
management unit. 

• 	 Provide Additional Support to 
National Cadaster Program. In
creased technical and financial 
assistance is needed by PCN to carry 
out its responsibilities and 
complete the mapping system. 

Support Small Farm Sector. Estab
lishment of an integrated program 
among government, agricultural 
institutions, universities and 
agricultural schools and the inter
national aid institutions for the 
support of the small farm sector. 
Such a program should combine the 
ecological approach developed at 
CATIE with the technological 
advances developed by the AID Rural 
Technologies Project and the eco
nomics and organizational contribu
tion of the Small Farm Systems 
Proj ect of the MRN. Programs of 
research applicable to small farms 

should be implemented whenever pos
sible on cooperating farms, not at 
an 	experiment station or model farm. 

• 	 Use Environmental Management Cri
teria in Agricultural Projects. 
Agricul tural development proj ects 
should incorporate environmental 
management criteria in their design 
and implementation. "Cri':eria" 
refer specifically to land capa
bility, cropping systems appropriate 
to the tropics, and 50il and water 
conservation strategies. 

• 	 Promote rPM Strategies. Establish 
an authority to regulate the im
portation and use of pesticides 
combined with an active research and 
extension program in integrated pest 
management (IPM) aimed especially at 
cotton and vegetables where misuse 
of pesticides is most serious. 

• 	 Address Land Use and Tenure Issues. 
Recognize that maldistribution and 
inappropriate use of good agricul
tural land is more than an exciting 
political issue; it is a fundamental 
problem limiting human and economic 
development. To be effecti'Je, land 
refor.n programs will have to give 
new emphasis to the coordinated 
functioning of the service 
institutions and to agricultural 
technology appropriate to the farmer 
and the environment in which he 
works • 

• 	 Promote Family Planning. The 
national government and the develop
men t ass is tance communi ty s houl d 
explicitly acknowledge that the 
development potential of Honduras 
is ultimately constrained by 
population pressure. A vigorously 
implemented family planning program 
should be initiated to relieve 
pressure on the land resource and 
permit agricultural development 
programs to real:l.ze actual advances 
in the well-being of the rural 
population and increases in surplus 
prod uc tion. 
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• 	 Develop Operational Institutional 
Models. Evaluate the underlying 
reasons for success of I HCAFE , the 
Honduran Coffee Institute. This 
institution has done an effective 
job of providing credit, extension 
and marketing services to coffee 
prod ucers inel uding campesions wi th 
and without identification papers. 
IHCAFE could perhaps provide a model 
for other agricultural service in
stitutions with problems of organi
zation, morale and sense of mission 
which limit their effectiveness. 

FORESTRY ISS UES 

Overview 

Honduras is the only Latin American 
country in which forestry is one of the 
principal economic ativities. Lumber 
exports rank in value among the top 
five exports of the country. The prin
cipal factor contributing to the 
importance of forestry is the presence 
of some three million hectares of pine 
and 4.4 million hectares of hardwoods. 
As an export, pine has distinct advant
ages: it is known and accepted on the 
world market; technology for processing 
can be transferred directly from the 
midlatitude industry of the u.S. and 
Europe; and it occurs 'in nearly pure 
stands that are relativ,ely simple and 
inexpensive to exploit. In addition, 
extremely poor soil and broken topog
raphy have limited competition for land 
from agriculture and to some extent 
from cattle grazing. 

While mahogany and cedar are 
esteemed abroad, little effort has been 
made to create markets for other hard
woods with val uable properties because 
of the ease of exploiting and marketing 
pine. Consequently pine constitutes 97 
percent of the val ue of all lumber 
exported. Hardwoods remain an under
utilized resource rapi.dly disappearing 
as forests are burned and converted 
directly for agriculture and grazing. 

Constraints to Development 

Unlike agricul ture which is limited 
by a scarcity of appropriate land, 
there is an abundance of land suitable 
for pine and hardwood production. Th~ 
contribution of forest products to the 
export economy and to well-being of the 
rural population is limited by the 
interaction of four broad constraints 
operating within the institutional 
and cultural structure of Honduras~ 
Again, environmental problems, such as 
uncontrolled fire, deforestation and 
erosion, affect the produc tivity of 
the forest sector as well as the 
agriculture, energy and fisheries 
sectors. 

Economic Participation of the 
Campesino. While nearly 2000 people 
are employed permanently by C0HDEFOR 
and over 30,000 are employed on con
tract, an estimated 200,000 familes 
live within the limits of the forest 
areas managed by COHDEFOR. These 
people receive minimal benefit from the 
exploitation of the forest that sur
rounds them. The reasons are first, 
the State, no~ the individual camoesino 
or his village, is the owner of the 
timber and second, most campesinos lack 
proper identification papers and there
fore are not even employed by COHDEFOR. 
COHDEFOR sellR thlC' standing timber to 
an outside concessionaire who cuts the 
wood and then resells the I umber back 
for export. 

Logging Practices. Logging is 
marked by waste and inefficiency at 
every step from the stump to the mill. 
In the broadleaf forests only about In 
percent of a given stand is logged, the 
focus being on only a few particularly 
val uab1e species such as mahogany. In 
both pine anG broad1eaf areas logs with 
any defects are abandoned, variable 
lengths result in wasteful tri~ing, 

and poor sawing practices and poor 1y 
maintained equipment contribute to the 
loss of as much as 50 percent of the 
potentially marketable wood. Lower 
grade wood \-lith a potential lo:',~11 
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market is left in the forest or burned 
at the mill. There is a lack of opera
tional standards and procedures govern
ing what slopes and soils can be logged 
..,itho ut incurring site degradation, or 
where and how logging roads should be 
constructed. 

Forestry Knowledge. For@st exploi
tation in Hond uras is unbalanced. The 
fact that only three percent of the 
lumber exported comes from the broad
leaf forests and only 10 percent of a 
given stand is logged indicate a lack 
of appropriate knowledge and technology 
for effective utilization of this 
resource. Failure to valuate the 
resource has led to its destruction by 
competing activities of relatively low 
value, namely shifting agriculture and 
grazing. Sustained-yield forestry in 
the broadleaf areas cannot be even 
considered without personnel trained in 
the management of forest succession 
C' ":U bin e d wit h ref 0 r s tat ion us i n g a 

r lety of species. The incentive to 
.~,' effectively use the broadleaf 
! 'r~st will come from more aggressive 
marketing abroad and the manufacture of 
secondary products from hardwoods such 
as panel ing, furni ture, laminates and 
short fiber paper products. 

InstitutIonal Functioning. Honduras 
has centralized under State control not 
only such traditional functions of a 
forest service as protection and exten
sion, but the ownership and management 
of all forests and the domestic and 
export commercialization of forest 
products as well. The obj ective of 
taking over most private sector func
tions is to generate funds directly for 
the public treasury through rational 
nanagement of the total resource. In 
reality, a powerful but unwieldy 
)ureaucracy has arisen with neither the 
)usiness sense of a corporation nor the 
~sprit de corps of a national forest 
lervice. COHDEFOR has been plagued by 
lroblems of essential coordination 
lmong departments such as production 
,nd commercialization. Social for
stry, an official concern for the 

large population living in or periph
eral to the forest, has not been taken 
seriously. For example, the vol ume of 
fir e wo 0 d cut by cam pes in 0 sis f i v e 
times the vol ume of wood exported, yet 
this maj or forest use and contribution 
to the economy is given low priority by 
COHDEFOR. 

Environmental Problems 

Fire. The high incidence of uncon
trolled forest fires limits the hene
fits th;\t could accrue to campesinos 
from utIlization of pine forest 
resources. Since those who live in the 
pine forests do not benefit from its 
optimum management, they tend to use 
fire inappropriately. Fire is used to 
prepare a new field for cultivation and 
often escapes to surrounding pineland. 
Similarly, cattle operations burn 
pastures annually to maintain palata
bility of grass for the cattle. Some 
fires are set out of spite because the 
campesino belives COHDEFOR has usurped 
his forest. Between 1977 and 1981, 
illegal fires burned on the average 
65,000 hectares per year, with an esti 
mated timber loss of 448,000 cubic 
meters per year. The total effec t of 
ill-timed and frequent fire is a loss 
of standing timber and a great loss in 
pine regeneration that in turn, affect 
future timber harvests. Efforts have 
been made to improve fire detection and 
control. However, the underlying issue 
of full participaton by the campesino 
in the forest economy has not been 
addressed effectively. 

Erosion. While erosion caused by 
logging operations is nJt of the 
same magnitude as that due to shifting 
agriculture, it is significant. The 
two causes are inseparable where 
logging is carried out in the broadl~af 
forest. Skid trails and roads that 
are poorly designed or situated 
trigger serious erosion. Where the 
logging is extended into steeply 
sloping marginal areas in upper water
sheds, the inevitable invasion uf 
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campesino farmers using the forest 
road s and trail s greatly exacerbates 
the problems of erosion and downstream 
sedimentation. Lack of a social 
forestry progt"Bl7J to involve the campe
sion in forest product exploitation, 
disinterest in sustained yield broad
leaf forestry, and total neglect of the 
small, hillside farmer by the agricul
tural sector guarantee an unstable 
situation characterized by serious 
erosion, forest degradation and insti 
tutionalized poverty. In the Aguan 
Valley, erosion and accelerated runo:f 
are causing serious problems of sedi
mentation and flooding downstream. 

Loss of the Forest Resource. The 
basic institutional failures by the 
forestery and agricul tural sectors to 
recognize the survival needs of the 
campesino and particularly his need to 
benefi t from the management of the 
forest around him, underlie the pre
cipitous loss of forest resources in 
H('Induras. The pine fcrests are not 
d,,"creasing markedly in area, but the 
volume dropped from 48 to 28 million 
cubic meters between 1964 and 1980. 
Much of this drop in volume is due to 
poor regeneration caused by uncon
trolled burning. If the human problems 
underlying burning ~re not resolved, 
commercial foreGtry based on cutting 
the remaining old growth pine will 
virtually stop in 18 years. 

The broadleaf forests are shrinking 
in area by four percent in area each 
year. Some 80, 000 hec tares are cut, 
burned and converted into poor cropland 
and pasture. The estimated $320 mil
lion dollar value of the lumber lost 
annually is hypothetical; the tech
nology, infrastructure and motivation 
to effectively utilize the resource 
needs to be improved. 

Recommendations 

• 	 Develop a I.and Use CapabU i ty Sys
tem. The design ~nd development of 
'Bland capabil i ty mapping sys tem 
would enable the GOH to locate areas 

appropriate for agricultural, for-
estry and protective uses (see Agri
cultural Section). Criteria should 
be established and implemented for 
distinguishing between exploitable 
forests and land suitable for water
shed protection or reserv(~s. Such 
mapping should give the location and 
design of forest penetration and 
wood extraction roads. 

• 	 Integrate Social Considerations in 
Forest Development. While in some 
highly urbanized countries, forest 
management may be a purely technical 
endeavor, in Honduras, two-thirds of 
the population lives in rural areas, 
making social considerations in for
estry essential. Concern is not 
only for the well-being of the 
people, but for the productivity of 
the forest as t.;ell. The law creat
ing COHDEFOR provides guidelines for 
incorporating the campesino into the 
forest lndustry. The letter and 
spirit of the appropriate articles 
should be implem'2nted. 

• 	 Initiate Training Programs. Include 
in programs of university training 
in foresty a specialization in 
tropical broadleaf management, agro
forestry, watershed management and 
social forestry in additi~n to 
traditional training in pine 
prod uc t ion. 

• 	 Improve the Utilization of Forest 
Resources. Increase the efficiency 
of forest operations from the stump 
to the market. This involves full 
utilization of the trees on a gi'Jen 
site, efficient sawmill operation 
and creation of markets for woods of 
different species and qualities. 
Favorable resul ts would reduce pres
sure on the forests for a givet 
quantity of products actually 
marketed. 

• 	 Manage Some Forests for Energy Pro' 
duct ion. Given the dependence 0: 
Honduras on imported fuel COHDEFOi 
should establish a major program c: 
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assure a sustained supply of fire
wood and charcoal for the low income 
population, ceramic and lime slaking 
industry, and for new uses such as 
substituting fuelTfood for petroleum. 
Better ways sho!.ld be found to mall
sge production and distribution Clf 
firewood and charcoal-mak.:l.ng so that 
they are incorporated into programs 
that opt for full utilization of 
forests as noted in the preceding 
recommendation. 

WATERSHED MANAGEMENT ISSUES 

Overview 

A watershed provides a useful 
natural framework for evaluation and 
managemen t of such in terrela ted 
activities as agriculture, fisheries, 
f"18stry, natural area protection, 

I roelec tric power genera tion and 
'h ii\ water supply and waste disposal. 
~~logical processes operating in 

Honduras have resulted in highly 
dissected watersheds with extensive 
areas of steeply sloping land. The 
relatively high density of people in 
upper watersheds has resulted in the 
degradation of the various productive 
and protective functions. This has 
!lccentuated downstream problems of 
3edimentation, flooding and dry season 
iater deficiency. Shifting agricul
:ure and uncontrolled grazing and 
:orest exploitation are the principal 
:auses of watershed degradation. The 
~nstraints which operate to prevent 
!ffective resolution of these prob
ems within the agricultural and 
orestry sectors have already been 
iscussed. In this section, the 
roader issues of watershed management 
re explored. 

~nstraints on Management 

Honduras are formidable due to the 
dissected landscape, the array of 
instItutions involved anc! the complex
ity of the underlying social problems. 
Various constraints and res~ltant 

environmental problems mentioned in 
previous sections on agriculture and 
forestry are intimately related to 
watershed management. These have not 
been repeated in this section. 

Institutional Priorities. The law 
creating COHDEFOR gave it a mandate to 
protect forests against destruction by 
overgrazing, to prevent accelerated 
erosion and to carry out wate'rshed 
protection activities either directly 
or in collaboration with other insti 
tutions. In practice this is an inop
erative mandate, since COHDEFOR is, in 
part, In the pine forest exploite.tion 
business. lJithin this reality it is 
unprofitable to invest in watershed 
management in broadleaf forest' areas 
where the most serious degradation 
occurs. Similarly, degradation of 
upper watersheds and the associated 
involvement by campesinos in this proc
ess are of only marginal concern to the 
agricultural and agrarian reform insti 
tutions. Institutions re6poL1sible for: 
hydroelectric development and urban 
water supply are the most directly af
fected by downstream sedimentation and 
changes in hydro period , yet effective 
collaboration with COHDEFOR is lacking. 

Land Use Policy. Al though land use 
laws and policies exist, there is 
ambiguity among institutional mandates. 
Enforcement has been virtually nonexis
tent for lack of specific procedures 
for implementation and there is no 
national watershed management policy or 
plan. A serious concern is the lack of 
a land-use capability classification 
system and a land ownership system for 
guiding coherent management decisions 
by all insti tutions concerned. Such 
tools are essential to integrated 
watershed management. 

The constraints limiting the effec Inadequate Data Management. Lacking 
lveness of watershed management in is a structure for orderly gathering, 
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maintenance and productive use of data. 
Soils and forests are being degraded at 
a rapid rate by pr.ocesses outside offi 
cial control, such as shifting agricul
ture and grazing. As a result, forest 
inventories are obsolete by the time 
they are completed and ind ustry devel
opment plans are based upon nonexistent 
or depleted resources. Sectorial proj
ects in road building o!" agrariall 
reform often fail or negatively affect 
other sectors for several reasons: 

• 	 Lack of basic data 
• 	 Inability to use existing infor

mation held by other institutions 
• 	 Failure to conduct field surveys 

to gather data. 
For example, agrarian reform settle
ments are often located on poor soils, 
and bridges are lost due to lack of 
hydtologic data or input from local 
observers regarding flood stage of 
rivers. 

Training in Watershed Management. 
Lack of institutional capability in 
watershed management can be traced back 
to the training received at the sc~ools 
providing personnel for COHDEFm~. Pro
grams tend to be production oriented. 
The forestry school at Siguat,epeque has 
proposed a curriculum in watershed 
management but has not as yet found 
funding to implement it. ~)imilarly, 

those agricultural schools which should 
be training administrators and exten
sionists versed in alternatives to 
existing destructive practices in upper 
watersheds are almost exclusively con
cerned with commercial cattle and crop 
production. 

Environmental Problems 

Environmental problems such as 
flooding, erosion, and water deficits 
associated with inadequate watershed 
management are outgrowths of many 
concerns discussed up to t his point. 
Unlike the forestry sector where im
proper management of resources results 
in direct observable economic losses, 
watershed degradation indirectly 

affects those responsible for impro( 
land use, namely the campesino, t 
rancher and COHDEFOR. The campesj 
and rancher lose valuable so 
resources; COHDEFOR loses credibili 
in ineffectively coordinating waterst 
management activities. The negati 
effects of mismanagemer,t are displac 
in distance and time; for exampl 
flooding and siltation are increas 
long after the penetration of the fi\ 
logging road. Furthermore, instit 
tions are ineffective in preventi 
such degradat1.on; for example, t 
affected sectors lack the legal bas 
as well as the foresight to act 
defense of vital urban water suppl~ 

and reser.voir capacity. 

FlOOding. Flooding is a natur 
phenomenon in the floodplain of 
river. However, increased runoff fr 
deforested lands can cause more thap 
tenfold increase In peak flow followi 
a heavy rain in a flood plain are 
Erosion rates of 100 to 50~ tons 
soil per hec tare Fer year have be 
recorded in Honduras, filling stre 
channels and increasing further t 
potential for flooding. Some 85 pe 
cent of Honduras drains to the Cari 
bean, with the Sula and Aguan valle 
alon,~ receiving the runoff from mo 
than 30 percent of the national terr 
tory. In tht:: heavily developed St' 
Valley, damage from flooding is est 
anated at 33 million dollars per yea 
In the Aguan and neighboring littor 
valleys where both upper watersh 
disturbance and downstream developme 
are incipient, annual damages are we 
in excess of 4.5 mill ion dollars p 
year. 

Deficiency of Water. The inevitab 
companion of culturally-caused floodi 
is water deficiency. This problem 
particularly acute in the mor~ dense 
populated dry forest Life Zones of t 
Pacific drainage. Only 15 percent 
the land area drains to the Pacific a 
this area receives an even lower pr 
portion of the annual rainfall. ~ 
situation is typified by Tegucigal 
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~ith its more than 350,000 inhabitants 
~ich often suffers from a scarcity of 
~ater during seven months of the year. 
'l1le limited extent of an upstream for
sted watershed capdble of receiving 

end storing the abundant rainfall is 
:eing rapidly degraded with resul tant 
accentuation OJ' flood and water scar
city. A common response to the ravages 
of a cultlHally induced change in 
hydroperiod is to advocate massive 
investment in flood control and water 
supply dams coupled, as in the Aguan 
Valley, with diking and channelization. 
Such expensive measures treat only 
the symptoms of poor watershed 
managp.ment • 

El Cajon Watershed. The El Ca.j on 
hydroelectric proj ect r~presents a 
650 million dollar investment (current 
estimate) with a watershed area of 
8,320 square kilometers. Interaction 
between IDB and the government resulted 
iniridlly in a comprehensive program of 

. tlr9hed management studies. The 
1\ 'Lutional constraints such as lack 
r .Laining, conflicting priorities, 

!tc., will have a maj or impac t on 
!ffective management of the El Caj on 
latershed. .Fail ure to recognize the 
IUDan role in arresting watershed deg
°adation has led COHDEFOR and IDB to 
lccept a 40,000 hectare pine reforesta
ion and logging proj ect as a substi 
ute to the original integrated 
rogram. 

ecommendations 

Recognize the Relationship Between 
Watershed Protection and Environ
mental Quality. The GOH should 
recognize that shifting agriculture, 
grazing a \d improper forestry prac
tices in upper watersheds represent 
the de-capitalization of development 
res 0 u r c e s • Th i s d e g r a d a t ion 0 f 
watersheds threatens the viability 
of the economy and the well-being 
of the people. An executive order 
should mandate that institutions 
responsible for watershed management 

prepare specific procedures and 
action plans to effectively imple
ment the intent of existing laws. 

• Emphasize Social Forestry Approach. 
The GOH should promote those pro
grams in the agricul ture and for
estry sectors which will provide 
viable al ternatives to the large 
marginal population now causing 
watershed degradation. Programs 
should have the dual focus of 
increasing small farmer access to 
better lands currently underutilized 
and, recugnizing the limited extent 
of good agricultural land, facili 
tate campesino involvement in for
estry and perennial crop production. 
With COHDEFOR, the diverse social 
action programs should be coordi
nated and strengthened. Infrastruc
tural support is needed by campe
sinos living in forested areas in 
order that they may engage in activ
ities less damaging to watershed 
protective functions. 

Improve Range Management. COHDEFOR• 
s~.ould initiate a controlled fee
grazing and range management pro
gram, as provided or under Decree 
103 in order to insure the sustained 
productivity of forest range lands. 

Initiate Program in Broadleaf Forest• 
Management. COHDEFOR should ini 
tiate a maj or program in broad leaf 
forest management and exploitation 
integrating the campesino population 
now destroying both protective and 
timber-producing forests. 

Strengthen Education and Training in• 
Watershed Management. Education and 
training in watershed management 
should be strengthened in the fol
lowing major areas: 

At the university level as an 
option for professionals in 
training for positions with 
COHDEfOR and other institutions 
For upper and middle level 
decision makers in governmen t 
agencies where a sectorial 
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perspe:ctive <.'l.nd lack of under
standing of the f~conomic impor
tance of wa tershed managemen t 
have limited support for and 
participation in such programs. 
In public education programs 
designed to reach both school 
children and the citizen as a 
means of gaining immediate and 
long-term support for watershed 
management activities. 

FRESHWATER AND MARINE RESOURCE ISSUES 

Overview 

Honduras is blessed with rich and 
diverse coastal resources including 
ex tensive areas of mangroves and la
goons, coral reefs and sandy beaches. 
Off the 680 kilometer long Caribbean 
coastline extends a c.ontinental shelf 
ranging from 19 to 240 kilometers in 
width. Shrimp and fish which reproduce 
in the coastal lagoons provide the 
basis for the major fishing on the 
offshore banks. The Pacific coast 
around the Gulf of Fonseca is shared 
wi th El Salvador and Nicaragua. The 
estimated 50,000 hectares of mangroves 
in the Gulf serve as a maj or nursery 
area for the offshore fisheries. The 
configuration of the coast and national 
boundaries leaves Hond uras with only 
right of transit to the open Pacific 
through the territorial waters of her 
neighbors. 

Environmental issues of particular 
significance in the optimum development 
of the coastal zone include: 

• 	 Sustained yield management of 
near shore marine fisheries, 
notably lobster, shrimp and conch 

• 	 Mitigation of conflict between 
the vital nursery functions of 
coastal estuaries and such activ
ities as salt production, shrimp 
farming, port and tourism devel
opment and upstream agriculture. 

• 	 Management of tourism development 
in the Bay Islands and along the 

Caribbean beaches to maintain 
coral reef productivity and the 
aesthetic qualities of the coast
al landscape from which its eco
nomic potential derives. 

Constraints To Management 

Soil erosion, overgrazing and uncon
trolled fire have locally visible neg
ative effects on agricul tural and for
est production. Appropriate land man
agement yields obvious rewards to the 
landowner or institution controlling 
the land. The fundamentally different 
nature of coastal and marine ecosystems 
and the more complex management· re
quired to derive optimum economic bene
fit from them imposes constraints which 
will challenge environmental management 
institutions. These and more conven
tional constraints are discussed below. 

Ecological Complexi. ty. Management 
of many marine resources is complicated 
be~ause nursery areas such as estuaries 
are often distant from where the re
source is exploited; shrimp, many fish 
and sea turtles are examples. A number 
of issues must be addressed by the GOH 
in order to improve its ability to 
effectively manage fishery resources in 
a sustainable fashion: 

Lack of bas ic knowl edge <,.bout• 
fish nursery grounds -'lnd their 
role in productivity of the 
rf!sOUrce 

• 	 Problems of jurisdiction of the 
fishery sector institutions in 
habitats critical to the pro
ductivity of the fisheries 

.. 	 Ollerfishing pressures on offshore 
fishing grounds. 

Often cooperation between two or more 
countries is required as in the c~se oi 
the Gulf of Fonsecc. where Honduras 
controls only the fish reproduction 
area and not the fishing grounds. 

Sectorial Interests. Given that the 
estuarine env ironment of lagoons, !lan
gToves and tidal flats is essential to 
the fishillg industry, conflicts arise I 
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because other sectors control and have 
conflicting uses for these i:treas. Sal t 
production results in the removal of 
mangroves from large areas with addi
tional use of mangrove wood for fuel in 
some operations. Shrimp farmers dike 
off large areas and remove mangroves. 
lnfrastructural development (ports, 
roads, ind ustries and urban expansion) 
in the coastal zone may adversely 
affect estuarine productivity as does 
upstream dam construction and use of 
agdcul tural chemicals. These sectors 
derive no benefit from restrictions on 
their activities which benefit a dis
tant fishing industry. 

Lack of a Fisheries Control Manage
ment Plan. Any boat licensed to fish in 
Honduran waters may exploit the fishery 
resource. Control is difficult, as the 
catch may be taken directly to foreign 
ports for pro(:essing. Even 1.n the face 
of a declining resource, it benefits a 
flpet ololtler to send out boats as long 

thll! value of the catch exceeds the 
\~, of operation. Expanding fisheries 
.or'1 more distant and deeper waters as 

i8 occurring on the Caribbean coast, 
results in an escalation of energy 
::osts and only puts off the necessi ty 
)f taking firm management action. 

Institutional Limitations. While 
ltlrine resources were abundant and the 
:oastal zone undeveloped, fishery re
.ated institutions had either no pres
;ing concerns about the resource or 
rere primarily engaged in promoting 
!Xpansion of production and collecting 
.ax revenues. 111is situation prevailed 
lIltil as recently as 1978. Since that 
'ear shrimp and lobster catches have 
ropp~d off. Institutional responsi
ilities are fragmented and llone has 
he personnel, budget or mandate to 
ulfill an integrated fishery resource 
anagement function. 

nvironmental Problems 

Overfishing. As in the case of the 
~ricultural sector, the fishery sector 

is driven by the export market. 
Because of the luxury nature of the 
market, energy and monetary costs of 
exploitation can be far higher than 
could be borne by a fishery or1ented to 
supply basic dietary needs. Limited 
purchasing power of those Hondurans who 
could use fish protein coupled with a 
specialized export market have resulted 
in a differential pressure on popula
tions of shrimp, lobster and a few 
fish. Not only are shrimp populations 
stressed by overfishing, but large 
quantities of non-target fish including 
juveniles are killed and dumped into 
the sea. In 1979, the shrimp catch 
fell dramatically, and the lobster 
catch has fallen by 50 percent per year 
since 1978. In 1979, a moratorium was 
set on new entries into the fishing 
fleet and a March to Jun~ closed season 
was establiahed. 

Estuarine D~struction. Estuarine 
functions are being impaired or 
destroyed by several types of activi
ties, Most obvious is the destruction 
of the habitat itself by diking areas, 
particularly mangrove swamps, with 
complete removal of vegetation (as in 
the case of salt ponds and shrimp farms 
in the Gulf of Fonseca). Dredging and 
spoil disposal associated with port 
development at San Lorenzo have had an 
undocumented effect on shallow water 
habitats. Heavy use of agricul tural 
chemicals in the Pacific coastal plain 
is detrimental to estuarine organismf3 
and can affect human health through 
biomagnification in food chains leading 
to man. A similar problem has been 
identified on the Caribbean coast at 
the Laguna de los Hicos where contam
inants from banana and oil pal'll plan
tations enter the lagoon as runoff. 
Deforestation and erosion in upstream 
watersheds result in changes in the 
timing, quality and quantity of the 
wa.:er reaching the estuary, adversely 
affecting productivity. Changes are 
occurring subtly on both coasts as 
watersheds are deforested and runoff 
patterns are changed. Particularly 
affected are marine fishes that 
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spend part of their life cycle in the require basic inventory data and 
rivers. If major dams are built in applied research. Establishing a 
the piedmont the problem could be sustained yield shrimp and lobster 
accentuated. fishery would be of immediate value. 

Uncontrolled Development. The Bay 
Islands, Roatan, Utila and Guanaj a are 
bounded by coral reefs of exceptional 
beauty and productivity. These reefs 
serve the mul tiple functions of pro
viding habitats for fishes of economic 
importance, offering a major attraction 
[or to uri sm and pro tec t ing the coas t 
line from the direct impact of storm 
waves. The value of the reefs, which 
are a major element in the economic 
viability cf the islands, are threat
ened by a cvmbination of activities. 
Uncontrolled land clearing and burning 
in upper watersheds is an increasing 
source of sediments reaching the sea 
during the torrential rains of the wet 
season. Road construction with little 
attention to the effects of runoff 
represents another contribution to the 
sedimentation problem. Lack of strin
gent construction and waste treatment 
standards for expanding urban areas, 
second homes and hotels represent a 
future threat to the reefs from nutri 
ent inputs which cause pollution and 
reduce the di~ersity of marine life in 
affected areas. 

Recommendations 

• 	 Strengthen RENARE. Personnel and 
financial resources should be pro
vided to carry Ollt effective fisher
ies management. The RENARE has a 
broad mandate to manage living 
aquatic resources. This would 
increase production and revenues 
well in excess cf the cost. 

• 	 Support an Aquatic Resources Manage
ment Program. An integrated program 
involving government agencies, uni
v e r sit i e s, i nd us try and in t ern 3

tional expertise should be funded to 
confront problems of highest pri 
ority. Implementation of an aquatic 
resources management program will 

, 

• 	 Develop and Implement a Coastal Zone 

Management Plan. Coastal zone man
agement authorities should be estab
lished to prov)de interinstitutional 
coord ination and leadership to ad
dress the unique management issues( 
represented by the Bay Islands s the 
coastal lagoons of the mainland and 
the mangrove areas in the Gul f of 
Fonseca. The AID-funded Chol uteca 
watershed proj ect should be expanded 
to include the estuarine zone of the 
lower watershed affected by upstream 
management. 

• 	 Support Training Programs. A com
prehensive training progrc:m should 
be dey-eloped including formal grad
uate training, in-service courses, 
workshops and technician/enforcement 
personnel training. Suff ic ien t 
human resources to implement pro
grams in fisheries and coastal zone 
management do not exist in Honduras. 

WILDLANDS MANAGEMENT ISSUES 

Overview 

Varied topography, soils and rain
fall give Honduras some of America' 5 

most ecologically diverse and econom
ically valuable natural areas. From 
pristine coral reefs to lush cloud 
forests, open pine savannas to dense 
rainfores ts, the potential exists for 
sustained development based on rational 
management of these natural resources. 
Unfortunately, these natural areas are 
being destroyed to support ephemeral 
shifting agriculture and cattle raising 
on poor pasture. In addition to the 
loss of timher and watershed values 
mentioned in previous sections, this 
expanding frontier of shifting cultiva
tion and cattle farms is threatening ( 

18 




the sU~Jival of various endangered ani
mal and plant species, decimating eco
nomically valuable animal populations 
and foreclosing such future development 
options as forestry or scientific and 
general tourism in natural areas. The 
extremely limited extent of good agri 
cultural land coupled with the absence 
of fossil fuel resources in Honduras 
makes it imperative that natural areas 
be effectively managed to optimize 
their contribution to the economy and 
the well-being of the population. Such 
contributions include wood products, 
fuel, protein from game and fish, medi
cinal plants, waterRhed protection, 
waste treatment, tourist attractions 
and recreation. 

constraints 

The perception that natural areas 
have little intrinsic value except in 
~ I'l1S of their agricul tural potential 
.rt.ously constrains institutions with 

.Hdlife and wildlands managemeHt 

._dponsibilities. L:lw status coupled 
with a limited o'lerall budget and the 
pressures to serve the immediate needs 
of the rural and urban poor make it 
extremely difficult to justify the 
funds needed to carry out an adequate 
management program. Low status is 
exemplified by the following quote: 

.. In the uninhabited regions of 
Honduras, wildlife has long been 
almost extinct except for iguanas 
and snakes, both adaptable to 
changing condi tions. There is no 
ev idence tha t add i tional farming 
units in the uninhabited areas will 
affect wildlife either adversely or 
favorably." (AID Pr.::>ject Paper 
HOiluuras - Small Farmer Technol
ogies, 1970) 

Institutional Constraints. The 
Department of Wildlife and Environmen
tal Resources (DWER) in RENARE is the 
lead natural area management agency. 
Their total budget for 1980 including 
international inputs was only 39,000 
dollars. More than half the nationally 

budgeted funds designated for DWEF 
are spent for caging and stuffing 
animals for the zoo and museum rather 
than for man~glng wildlife habitat. 
With only a few trained biologists 
complemented by Peace Corps volunteers, 
the agency has embarked on an ambitiou~ 
program of wildland management. The 
fisheries department, also under 
RENARE, overshadows DWER because of the 
recognized value of fisheries to 
the economy from taxes on seafood 
exports. 

Development Relevance. Despi te the 
significant advances in identifying 
management needs, and the estahlishment 
of cooperation with other agencies ana 
nongovernmental organizatlons, the OWER 
has not yet organized its available re
sources to effectively sell the need 
for integrated natural area management. 
OWER h"ls made the strategic error in 
over-emphasizing a wildlife and parks 
orientation. A focus on preserving 
wildlands and saving endangered species 
is indeed valuable and needed, but mar
ginally importan t to a governmen t 
facing desperate social and political 
problems of underdevelopment. Missing 
is a pragmatic emphaSis on the essen
tial contribution of natural ecosystems 
to development. Well-managed natural 
forests and waters are in many in
stances more energy efficient in pro
ducing wood products, fuel and food, in 
controlling flooding and sedimentation 
and in treating wastes than the fossil 
fuel subsidized plantations and infra
structure that is 'required to replace 
degraded natural system functions. An 
upper watershed supplying water to a 
city or protecting a hydroelectric 
investment and an estuary pr-oviding a 
nursery area vital to commercial fish
eries both provide wildlife habitats at 
no additional cost. 

Marginality. The population groups 
causing greatest damage to naturaL 
"lreas are politically and geographical
ly outside the influence of any govern
ment programs. They are not reached by 
education, he~lth, credit, agrarian 
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reform or law enforcement and much less 
by OWER. Education, extension or en
forcement programs are virtually im
possible to carry out in the absence of 
any institutional infrastructure or 
even roads. 

Environmental Problems 

Natural Area Degradation. By far the 
greatest threat to natural area func
tions and wildlife is the indiscrimi
nate destruction of all natural vege
tation by shifting agriculturists and 
cattlemen regardless of the inappro
priateness of the sites for such 
uses. Extreme steepness and, even 
more important, isolation from the 
settlement frontier remain the major 
factors in the continued existence of 
extensive natural areas in Honduras. 
Presently, there are functioning 
programs for managing critical upper 
watersheds, particularly cloud forests, 
providing water to cities such as 
Tegucigal pa or protecting re~ o>:rvoirs 
fo::om sedimentation, and pr·otecting 
valuable wildlife habitat. 

Over-Exploitation. While habitat 
destruction continues to be the major 
threat to both endangered and econom
ically important wildlife, over-exploi
tation has a notable effect on the fol
lowing animals: jaguar, river otter, 
manatee, tapir, crocodile, macaw and 
sea turtles. Freshwater fish popula
tions cannot be maintained in areas 
where nets, poisons (including pesti 
cides) and dynamite are used routinely. 

Urban-Industrial Expansion. The 
threat to mangroves and coral reefs 
from tourism development, salt making 
and shrimp farms is treated in the sec
tion on "Uncontrolled Development" in 
the Freshwater and Marine Resources 
Section, page 18. 

Recol!1JI1endations 

• 	 Develop and Implement a Land-Use 
Capability System. As mentioned in 

previous sections, high priority 
should be given to establishing a 
legally mandated land capability 
classification system. If imple, 
men ted , such a classification would 
irmnediately identify large areas of 
the country to be zoned as protec, 
tive because of such limitations as 
steep slope, poor soils or POOr 
drainage. In thece areas there 
would be no use conflict with wild, 
land management. Where forestry is ~ 
a potential use, sustained yield 
management can be combined With 
wildlife management and recreational 
uses. The classification would tend 
to concentrate agricul tural develop, 
ment proj ects on appropriate lands 
and minimize competition with wild, 
land uses. 

• 	 Valuate Natural Resources in a 
Development Context. A clear diS:: 
tinction should be made between 
those natural system attributes that 
clearly have economic value as pro, 
tein resources, for sustainable 
sport hunting (white winged dove) 
and as a tourism attraction (coral 
reefs) and those which appeal to 
aesthetic and scientific values. 
The cost effectiveness of managing 
the former resources should be 
vigorously promoted. The qualita' 
tive values associated with rare and 
endangereci species, aesthetically 
and ecologically unique areas and 
biosphere reserves represent unive~ 
sal concerns of mankind and shoulJ 
be partially financed on a permanent 
basis by international organization! 
with infrastt'uctural support frau 
Honduras. 

• 	 Improve Institutional Planning and 
Cooperation. Given I imi ted fina; 
cial and personnel resources as a 
permanent state of affairs, DWE! 
should establish priori ties to guide 
resource allocation. Those aredS 
not immediately threatened by spon
taneous settlement and those alreaJy 
overrun can be forgo t ten tempor
arily. Those areas where the threat ( 
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of deterioration can be countered by 
concerned effort should receive pri 
ority attention. Where other more 
powerful agencies have a mandate, 
such as COHDEFOR with its watershed 
management responsibilities, those 
agencies should be pressured to 
function as required by law in pro
tecting areas also having natural 
area val ues • 

Strengthen Institutional Capabil • ities. A restructured department of 
park.s and wildlife should be estab
lished as an independent entity or 
as an integral part of COHDEFOR, the 
forestry development agency. In the 
latter case, parks and wildlife 
could be combined with existing 
watershed management, social for
estry and extension programs. For 
example, a comprehensive wildlands 
inventory should be conducted as 
the basis establishing priorities 
fnr future management programs. 

~velop an Environmental Education 
·ogram. A national environmental 

ed ucation strategy should be defined 
focused on four target groups-
decision makers, students, the gen
eral public and the rural 
population. 

HATER SUPPLY AND WASTE MANAGEMENT 

;haracteristics of the Water Resource 

Society has the following uses for 
he water resource: 

Human use - drinking, washing and 
wast.:: removal 

Industrial - cooling, a process 
solvent and waste 
removal 

Agricultural - stock water irriga
tion and food 
processing 

Ecological - fish habitat and 
waste filtering and 
treatment 

Energy - hyd roe lec t r ic power 
generation 

Navigation - boat and barge move
ment 

Recreational swi~ing, bo~ting, 

hunting ;}nd fishing 

Constraints To Multiple Use of Water 
Resources 

Watershed Management. The seven 
uses-Df the water resource listed above 
are all seriously threatened by the 
deterioration of such watershed func
tions as flow regulation, aquifer re
charge and erosion control. All of 
Honduras experiences wet anti dry sea
sons. The Pacific drainage has the 
least total rainfall, the longest dry 
season and .::he highE'st population den
sity. UnfoLtunat~ly, those upper 
watersheds receivl.!!g the most rainfall 
are rapidly losing their capaci ty to 
hold water for slow release in the dry 
season due to rampant deforestation. 

Te~ucigalpa Water Supply. The 
threat- to water supply is mosi. obvious 
around Tegucigalpa with more than a 
quarter million population growing at a 
rate in excess of six percent per year. 
Water supply is still seen as simply an 
engineering problem of dams and aque
ducts. A number of institutions are 
involved in Tegucigal pa' s water supply 
problem! 

• 	 Th e Mi n i s try 0 f Pu b Ii c He a 1 t h 
(MSP) and the Autonomous Aqueduct 
and Sewer Service (SANAA) have 
not evidenced concern for water
shed management which is basic to 
solving the water supply problem. 

(\ 	 COHDEFCi{ is legally responsible 
fo= watershed manageme~t but h~s 

little vested interest in exer
ciSing control. 

• 	 RENARE manages of La Tigra 
National Park, which protects 
vital part of Tegucigalpa's water 
supply. Its budget for gu~rds is 
not adequate to prevent rapid en
croachment by squatters clearing 
the cloud forest and destroying 
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the protective function of the 
park. 

Ag ric u 1 t u r a 1 Wa t e r Use. Mo s t 0 f 
Honduras has rainfall of adequate quan
tity and reliability to produce peren
nial crops and at least one annual crop 
harvest per year. Of the 54,450 hec
tares under irrigation, 36,000 hectares 
belong to banana and sugar companies. 
The technological level of agricu1 ture 
in most areas of the country does not 
yet justify major investment in irriga
tion. A drop in base flow due to 
watershp.d deterioration can be critical 
to the success of expensive irrigation 
schemes. 

Aquatic Ecosystems. The lagoons 
and ma~grove swamps of the Honduran 
coaat serve as nurseries for shrimp and 
other economically valuable species. 
Few decision makers are aware of the 
linkage between a functioning estuary 
and the multimillion dollar shrimp 
industry off the coast. Neither is it 
realized that a functioning stream 
e~osystem effectively traps and treats 
wastes entering from the land rendering 
the water useful for fish production or 
human use downstream. This lack of 
recogni tion of the economic value of 
these ecosystems makes it difficult to 
justify the budget and personnel needed 
for effective management. 

Energy. Hydroelectric energy produc
tion is an important water use today 
with the YOjoa-Rio Lindo plant genera
ting 108 MW. To this capacity will be 
added El C8jon (202 MW) and E1 Nispero 
(22 NW). Lacking fossil fuel 
resources, Hond uras is placing great 
emphasis on developing its hydroelec
tri(; energy potential. However, vir 
tually no attention is being given to 
maintenance of the quantity and quality 
of water required to optimize long-term 
return on investment in dams and gener
ating equipment. This lack of effec
tive concern is evident in the manage
ment programs for the. El Cajon and El 
Nispero proj ects. Hydroelectric proj
ects are viewed by governments and 

lenders as an engineering sector activ
ity; thus critical ecological and human 
elements of watershed management are 
neglected. 

Navigation and Recreation. Naviga
tional and recreational uses of water 
are minimal. Potential for these uses 
will decline as variations in seasonal 
water levels in streams become more 
pronounced due to continuing watershed 
degradation. 

Waste Management Constraints 

MSP and SANAA are responsible sepa
rately and jointly for water supply and 
waste disposal (liquid and solid). 

Urban Areas. Urban areas concen
trate popUlation for more efficient 
delivery of services such as water and 
collection of wastes. However, new 
settlements chaotically located and 
often on difficult terrain at the 
city's fringe make access difficult and 
costly. Migrants lack knouledge of 
sanitation, particularly und~r crowded 
urban conditions ,. Water anj sewer pro
grams are not keeping pace wi th urban 
growth, estimated at 6.2 percent per 
annum • 

Rural Areas. Extension of water aud 
waste control services to rural commun
i ties is a problem. For example, over 
20,000 disp~rsed communities only 
connected to major centers often by 
seasonally passable roads have created 
difficulties in extending any services. 
The offering of materials for building 
latrines and aqueducts or wells must be 
accom~anied by ongoing tr~ining and 
technical assistance. In many small 
isolated communities, the infrastruc
turE' for such follow-through is 
lacking. 

Environmental Problems 

Human HeA.lth. The disposal of 
human waste is the rnost serious waste 
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~anagement problem of Honduras. In 
1978 approximately 44 percent of the 
urban population was served by sanitary 
sewers. An additional six peC'cent had 
1atrines, leaving half the urban popu
lation apparently without acceptable 
facilities. In rural areas SOTUe 18 
percent of the population had latrines 
with 75 percent drawing water from 
wells or streams. The magnitude of 
the public health problem due to water
borne diseases is best evidenced by 
infant mortality levels of 8~.b per 
I, 000 urban areas and 127.2 in rural 
areas. 

Sewage and Poll ution. Where la
trines or septic tanks are properly 
used, contamination of '''ater supplies 
and transmission of disf;ase is held to 
a minimum. The more than 30 sewer 
;ystems operating in Honduras concen
:rate human excrement and other wastes 
md discharge them into the nearest 
;tream. Health hazards are reduced 

r large populations in the areas 
t 'ed by the collector lines, while 
, 1 easing the probability of con
tacting waterborne diseases for those 
rawing water downstream. The magni
ude of the problem is determined 
y a number of factors, including water 
se practices downstream and the mag
itude of the contaminant load in 
elation to the assimilative ~apacity 

f the stream ecosystem during the 
:>urse of a year. Also of importance 
s the effect of stream poll ution on 
ivestock, fish, wildlife and 
~creation • 

Solid Waste. While not as serious 
health problem as in the case of 

~quid was te, sol id was te vol ume tend s 
increase along with population. Per 

Ipita waste generation is relatively 
,w (2.2 kilograms per adY) due to the 
,w level of material consumption and 
Ie scarcity of non-returnable con
iners and excess packaging. The poor 
grants settling at the urban fringe 
nerate less solid waste than the 
erage. Collection coverage is 70 
rcent for Tegucigal pa, 95 percent 

for San Pedro Sula and 100 percent for 
eight smaller cities. Disposal is by 
open burning, except in Tegucigalpa 
where there is a landfill. 

Industrial Pollution. In San Pedro 
Sula, the industrial center of 
Honduras, wastes are not treated. How
ever, waste streams have yet to be 
characterized and the effects on 
receiving waters analyzed. Coffee 
processing plants (beneficios) number 
some 45, 000 and are located in 13 of 
the 18 departments of the country. The 
organic matter output creates a high 
chemical and biological oxygen demand 
which can become a serious problem dur
ing dry season 10\., flow periods. 
Deaths of cattle have been attributed 
to their drinking \-later downstream from 
beneficios. 

Mining Pollution. A single but 
important instance of pollution from 
mining was found at Lake Yoj oa where 
the Rosario Resources Corporation mines 
nonferrous metals and discharges mining 
and refining wastes into Lake Yoj oa. 
The importance of the waste stream 
indicates the need for sampling to 
assess the potent ial dange'C's to human 
heal th • Since 1948 the mine has been 
discharging cyanide, copper, lead, 
zinc anrl other metals into a nine 
kilometer long creek leading to the 
lake. Biomagnification of some toxic 
materials may be occurring even though 
the organisms which concentrate the 
contaminants remain healthy. 

Agricultural Pollution. There is no 
control of pesticide use in Honduras. 
It can be assumed that cost effective 
pest control is the primary considera
tion in selection of chemicals to be 
used on cotton, bananas and other 
commercial crops. Danger to spray 
equipment operators and laborers, 
persistence and mobility in ecosystems 
and fish and wildlife mortality are 
secondary considerations in the absence 
of enforced regulations and an aware 
public. No data is available on the 
magnitude of the problem. 
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ecommendations 

Improve Institutional Collaboration. 
Adequately funded collaboration 
between COHOE FOR and the agencies 
responsible for water supply, MSP 
and SANAA, is essential in order to 
give water management a more promin
ent role in the development and 
maintenance of water supply systems. 
The role of La Tigra National Park 
should be evaluated in terms of its 
function in maintaining the 
Tegucigalpa water supply and its 
funding adj usted in accord with the 
value of this function. 

Conduct Feasibility Studies of Waste 
Management Practices. Exis ting and 
proposed sewer systems should be 
evaluated in terms of the health 
impact and the assimilative capacity 
o~ the receiving waters. The feasi
bility of waste treatmf!nt using 
natural swamps and marshes or a 
man-made system of linked pastures 
and settling ponds should be con
sidered as an al ternative to expen
sive treatment plants or river con
tam ina t ion. Fo r example, the 
proposed Tegucigalpa wastewater 
treatment plants should be com
pletely reevaluated before any money 
is invested in their actual con
struction and operation. 

Develop Training and Education Pro
grams. The National Autonomous 
University should establish a short 
course capability in all areas of 

environmental engineering, with 
particular priority given to waste 
treatment plant operation and 
alternative methods, and solid waste 
management. This can be done as a 
joint venture with Centro Panameri
cano de Ingeneria Sanitaria in Lima, 
Peru, or a foreign university. 

• 	 Improve Pest and Pesticide Programs. 
The enforcement of n~w pesticide 
import and use regulations should be 
closely coordinated with an active 
program to apply integrated pest 
management techniques. For example, 
cotton on the Pacific Littoral 
should receive highest priority. 

• 	 Establish Water Quality Standards 
and Enforcement Program. At the 
present time there are no water 
quality standards for Honduras. Any 
future water pollution control pr0
gram must rest on such ste.ndar 
It is recommended that as a first 
step, CONSUPLANE should est~blish a 
list of designated water uses for 
each major river. The next step 
would be the development of broad 
water quality criteria for each 
designated use (most likely by 
RENARE) • nnally, the implement a
tion of an enforcement program by 
either RENARE or the Ministry of 
Publ ic Heal th is needed. A d is· 
charge permit system, or any 
al ternative control program, should 
include both municipal and indus
trial dischargers. 
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II. INTRODUCTION 


OBJECTIVES AND ORGANIZATION OF THE 
PROFILE 

The primary obj ectives of the HCEP 

• 
arE: 

To identify major existing and 

• 

potential problems and areliS of 
concern for natural resources and 
environmental management. 
To conduct an analysis of the 
impact of these issues and prob
lems on the Hand uran society and 
economy. 

• 	 To provide, in the context of 
selected sectors ouch as agricul
ture, forestry, etc., an overview 
of local institutions, policies 
and resources that ar.e related to 
natural resource conseI"'/atlon and 
environmental management. 

As such, the HCEP is a planning docu
ment that outlines trends and patterns 
that affect the natural resource base 
and identifies constraints to develop
ment in certain oectors. In addition, 
"the HCEP documents the development 
consequences of not applying environ
mental management principles and offers 
positive recommendations for more 
effective and sustained development 
action. 

In the HCEP, the authors uttempt to 
provide an overview of key issues, 
problems and recommendations associated 
with development (Chapter I), and to 
treat in detail selected sectors that 
illustrate the effects of development 
on the environment and natural resou~ce 
base of Honduras (Chapters III-IX). 

The issues and problems selected for 
further analysis are associated with: 
~ocial and cultural conditions (Chapter 
nI), agriculture (Chapter IV), forest 
~esources (Chapter V), watershed man
1gement (Chapter VI), freshwater and 
~arine resources (Chapter VII), 

wildland management (Chapter VIII), and 
water supply and waste management 
(Chapter IX). A bi bliography of 
secondary sources used to support the 
information presented in each chapter 
is included at the end of the report. 
A number of maps, photographs and 
tabular data are used throughout the 
profile to highlight for the reader the 
major issues and problems. 

PRINCIPAL ENVIRONMENTAL CHARACTERISTICS 

Topography ElOd Land Forms 

Honduras is the second largest most 
mountainous country in Central America. 
More than 75 percent of the land has 
slopes greater than 25 percent. The 
landforms can easiiy be distinguished 
as the interior highlands and valleys, 
the Caribbean lowlands, and the Pacific 
lowlands (Figure 11-]). 

The Caribbean lowlands account for 
16.4 percent of the national territory 
and along tdth the 20 major river 
valleys that connect to the 3 coastal 
plains represent the best soils of 
Honduras. The more important of these 
valleys are: 

c 	 Valles de Sula y Lean in the 
north; 

• 	 Valle de Aguan in the northeast; 
• 	 Valle de Guayape-Patuca in the 

east central part of the country; 
• 	 and the Valle de Nacaome

Choluteca in the south. 
Highlands of the interior represent 

81.7 percent of Honduran territory. 
They are characterized by mountains of 
more than 600 meters in height (78.9 
percent), hills between 150 and 600 
meters (14.9 percent), and plains at or 
near sea level (6.2 percent). 
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The Pacific lowlands account for 1.9 
~rcent of the national territory. 

Interior Highlands and Valleys. The 
thin, rocky, eroded acidic soils of 
the interior highlands are dominated by 
~ne forests and are regarded by 
farmers as poor for agriculture. Since 
the colonial era the raising of live
;cock has been a leading activity on 
-he best lands of the Comayagl\a, 
~cacamas , and Yoro valleys. Until 
-ecently, little has been done to 
.!!Iprove the quality of livestock or 
I8scure. As a resul t the pas tures have 

loW carrying capacity and are burned 
•eriodically to prevent invasion of 
horny scrub and other weed species., 

Tobacco, coffee, grains, and Borne 
ruit tree crops are grown on the 
eCcer soils of the interior highlands 
bereas more intensive production of 
egetables and sugar cane is found in 
alleys such as Cumayagua and Zamorano. 

':aribbean Lowlands. This region is 
.racterized by narrow river flood 
81ns extending like fingers far 
~and following depressions between 
Juntain ranges. The fertile all uvial 
lils of the valleys and adjlcent 
'Bstal plains, cuI tivated since pre
•lombian times, now are mark(~d by 
Irge banana plantations and some 
rican oil palm. Of these prod'Jctive 
wlands, the Ulua River is the most 
tensively developed. The Caribbean 
wlands, especially the area surround
g San Pedro Sula and La Ceiba have 
w surpassed the interior highlands in 
anomic production, rate of population 
owth and rapidity of landscape 
Einge. 

In the far northeast lies the Mos
ltia which for all practical purposes 
aains outside the scope of national 
'elopment. The Mosquitia is charac
~ized by pine savannas on highly 
Ithered quartz sand soil. Population 
lsi ties are extremel y low wi th infre
!nt signs of shifting agriculture be

practiced only on more recent allu
m with broadleaf forest along rivers 
ting through the pine savannas. 

Pacific Lowlands. The Pacific low
lands encompass the mangrove flood 
plains, the most extensive of which is 
the Chol uteca River plain. This area 
is well known for its sparsely wooded 
savannas and livestock as well as 
cotton, melon and some vegetable 
production. 

Climate 

The Caribbean climatic regimen is 
dominated by the location of the 
Bermuda High resulting in prevailing 
easterly and southeasterly trade winds • 
These winds may shift as winter cold, 
fronts move across the coast result 
ing in north and westerly I.Tinds 
accompanied by rainfall. The wet 
season extends approximately from 
mid-April to October with an average 
rainfall of 1800-2500 millimeters per 
year. 

The Caribbean coast receives more 
than 2,400 millimeters of rain annually 
due to the prevailing easterly trade 
winds. A pocket of equally high rain
fall occurs in the valley just north of 
Lake Yojoa. Precipitation decreases in 
the interior highlands with less than 
1,000 millimeters annual rainfall re
ported in a dry area near Tegucigal pa • 
The Pacific lowlands, while wetter than 
the central highland&, are drier than 
the eastern lowlands. Rainfall ranges 
from 400 to 2,200 millimeters annually 
depending on local topographic cond i 
tions. 

Temperatures are determined primari
ly by elevation. Coastal lowlands be
low 500 meters have mean annual temper
atures from 26-28 degrees Celsius 
whereas mountain basins between 500 and 
2000 meters range from 16-24 degrees 
Celsius. Zones above 2100 meters have 
annual means as low as 14-15 degrees 
Celsills. 

n,ough ~he southwest Caribbean Sea 
is nut known for a high incidence of 
hu~ricanes, in the last century the 
north coast and Bay Islands have been 
hit by 13 hurricanes and eight tropical 
storms. In 1974, Hurricane Fifi caused 
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widespread loss of life and property 
damage. 

High winds and heavy rainfall cause 
erosion and landslides and crop losses, 
most notably to banana plantations 
which provide ·~O percent of the export 
income. 

Major Habi.tats 

Marine inf1uence, rugged topography 
and varying so~l types have resulted in 
a wide array of ecosystems. According 
to the original life zone mapping there 
are eight Life Zones represented in 
Honduras (Figure 1V-2, page 55). 

The prevailing moisture-ladened 
easterlies from the Caribbean drench 
the hot and humid Atlantic watershed 
with between 1750 and 2500 millimeters 
of rainf all annuall y, resul t ing in 
moist and wet Life Zones on the 
Atlantic slopes which cover more than 
75 percent of the land area. The 
dominant vegetation of the Atlantic 
area is broadleaf forest except where 
fire and edaphic condi tions or 
disturbance favor pine fo~~st. Lagoons 
and sheltered coastal bays are fringed 
with mangroves. Mangroves follow the 
tidal inf 1 uence inland along maj or 
rivers entering the sea. Coral barrier 
reefs surrounding the Bay Islands and 
other isolated keys on the Caribbean 
are some of the best developed in this 
hemisphere. 

The western intermont basins, 
valleys and mountains which are not 
exposed to these moist winds are occu
pied mostly by mixed stands of oak and 
pine. On slopes and plateaus above 
1,200 meters hardwood cloud fores t 
communi ties often occur. Several 
valleys to the north and east of 
Tegucigalpa, are desert-like in appear
ance and offer a striking contrast to 
the cool, green cloud forest above 
them. The southern coast is character
ized by large expanses of mangrove and 
further inland, remnants of tropical 
dry forest. 

Of equal importance to habitat 
diversity is the fact that Honduras 

represents an important link in the 
transition between neoarctic and neo
tropical plants and animals. The low
land tropical rainforests of southern 
Central America become constricted and 
discontinuous in northern and eastern 
Honduras and form the first natural 
filter to northern expansion of rain 
forest biota north of Panama. Tropical 
plant and animal species are often 
found in j uxtaposi tion \fl th those of 
more temperate climates. 

Utilizing Monroe's 1968 classifica
tion for natural habi tats in Honduras, 
several distinct communities can be 
identified and described (Figure 11-2). 
These are based upon climatological 
data, soils and other variables such' as 
fL.'e and floods, and include: tropica.l 
lowland rain forest~ tropical deciduous 
forest (monsoon forest), cloud (montane 
rain) forest, highland pine (ocotal) 
and pinE:-oak associations, lowland pine 
savanna and coastal and reef ecosys
tems. Coastal and reef ecosystems are 
described in Chapter VII. 

Tropical Lowland Rain Forest. 
Tropical rainforest as discussed here 
generally corresponds to H.oldridge's 
tropical moist forest (see Figure IV-2J 
which is confined to the Caribbeat 
drainage and reaches its greatest 
extent in the eastern sector of the 
count::y known as La Mosquitia (Figure 
II-3) • It is limited to regions witt 
more than 2000 millimeters (80 inches, 
of rai nf all) and no ex tended dr~ 

season, and found in elevations up t( 
750 meters. Climax forests are com' 
posed of mostly broadleaf evergreem 
and occasionally a few deciduous spe' 
cies. The upper canopy and emergent 
often exceed 50 meters in height 
Under climax conditions these forest 
are relatively open underneath th 
dense canopy Natural and manmade dis n 

turbances are quickly invaded by dens' 
successional vegetation. Lowland rair. 
forest grades into cloud forest (lowe 
montane forests of the Holdridge Lit 
Zone System) at about 750 meters. 

Rainforests represent some of tt 
biologically richest ecosystems on t~ 
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Flgun 11-3. Tropical lowland rainforest such as shown in this 
photograph from the vicinity of Puerto Lempira grades into 
savanna in certain places due to wet conditions and clayey soils. 

planet. They are storehouses of genet
ic diversity that ar.e unmatched by any 
other ecosystem. Unfortunately they 
are being destroyed at an unprecedented 
rate by shifting agriculture, cattle 
ranching, agroindustr.ies and fcrest 
industries. Upon removal of rainforest 
vegetation, many of these sites are 
subj ect to serious erosion and deple
tion of soil nutrients" If permitted 
to occur, regeneration seldom resembles 
the original forest compoGi tion. As 
development accelerates in these 
regions, future options will rapidly 
decline for sustained utilization of 
these forests for timber and other 
materials, firewood, watershed pro
tection, medicinal plants, genetic 
reservoirs, wildlife and tourism. 

Tropical Deciduous (Monsoon) Forest. 
The tropical decid uous forest replaces 
the rainforest where marked seasonality 
of precipitation is the predominant 
climatic pattern. During the extended 
dry season most of the trees lose their 
leaves. Al tho ugh dec id uous fores t 
potentially represents the dominant 
vegetation type in the lowlands of the 
Pacific coastal region, it has been 
almo&t completely eliminated by 
agriculturalists and cattle ranchers. 
Only a few small remnants remain, 
mOJtly as scattered gallery forests 
along streams and rivers. 

Cloud (Montane Rain) Forest. Thes! 
highland broad leaf forests are typi· 
cally found in the southern mountain! 
of Honduras at elevations ranging fran 
1,350 - 2,300 meters and in the Carib, 
bean watershed from about 900 - 2, 80r 
meters. In each of these regions thE 
cloud forest results from different 
climatic factors although the resultant 
habitats ar'e very similar. In thE 
southern cordillera almost daily clou~ 

buildup and lower evaporation rates o~ 

mountain peaks provide moisture for the 
lush plant growth. These forests are 
generally surrounded at lower elevation 
by oak and pine forest. Heavy rains 
and cloud buildup in the northern moun
tain ranges create a similar clfJud 
forest habitat although these areas are 
often contiguous with lowland rain
forests. Species diversity (number of 
species and their relative abundance) 
in these forests is usually less than 
that of the lowland rainforests. 

Cloud forests are important in thf' 
regulation of surface and ground water 
supplies tor drinking, irrigation and 
hydroelectric power production. The 
role of intact forests in maintaining 
water supplies is especially evident in 
cloud forests as condensation on leaves 
and trunks is the source of much of the 
precipitation. Tegucigalpa and other 
cities in Honduras get a large percent
age of their drinking wa ter from cloud 
fo:-ests. Hydroelectric energy gener
ated at Lago Yoj oa is dependent, in 
part, on the sound management of cloud 
forests and montane rain forests. 
Since these forests are situated on 
extremely steep slopes they aid signif
icantly in reducing erosion and sil ta
tion of streams and lakes, factors 
which appreciably shorten the useful 
life of hydroelectric power projects. 

Because of their humid climate and 
rugged terrain, many of the cloud 
forests have, until recently, remained 
fairly intact. However, these 
forests are being seriously degraded 
with increased coffee cultivation and 
the spread of slash and burn 
agriculture into formerly inaccessible, 
areas. 
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Highland Pine and Pine-Oak Associa
tions . The pine and oak associations 
?or'fespond to Holdridge's sub-tropical 
lDoist forest Life Zone. They cover 
lDuch of western Honduras at altitudes 
rang ing from 600 to 1,800 met e rs • 
predominant species are oak (Quercus) 
a d _pinus oocarpa at low'er elevationsn
and Pinus psuedostrobus in the upper 
reaches of the pine zone. Understory 
varies from park-like grassy cover 
;.rhere fire is common, to almost impene
trable low shrubs and tall grasses. 
Pines seem well adapted to the thin, 
poor soils of much of this region but 
are oftentimes replaced by oaks where 
there are pockets of deeper soils. 
Grazing, some agriculture, cutting of 
oak for firewood ancl exportoriented 
logging of pine have greatly modified 
this habi tat. 

thiS is a region whose resources are 
being rapidly depleted. For example, 
in 1978 alone 261 million board feet of 
"l'lC' were cut; in 1980 54,000 hectares 

~ burned, representing a loss of 44
'I :on dollars worth of wood. Recent 
~~lgration from El Salv~dor and 
~icaragua as well as population growth 
iithin Honduras is putting increasing 
Jressure upon these and other forest 
!Cosystems. Al though natural regener
Ition of the oak-pine forests occurs, 
:razing, farming and fire are prevent
.ng adequate replacement of harvested 
:tocks. It is becoming obvious that if 
urrent trends coutinue, Honduras may 
oom be facing serious economic prob
ems in its forest industry. 

Lowland Pine Savanna. The lowland 
ine f ores ts of the Mosqui t ia are 
omposed of Caribbean pine (Pinus 
aribaea) with some fingers of hard
ood gallery forests following major 
treams. Geographically, this area 
orresponds to Holdridge's tropical 
umid forest life zone, a region 
:lminated by the broadleaf rain 
Jrest which almost surrounds these 
Lne savannas. Presence of pine is 
~neral1y attributed to highly 
!ached, sandy soils and frequent 
Lre. 

Although not as extensively ex
ploited as the interior pine regions, 
this zone has been identified by 
foresters as an area of high potential 
for pine production. Poor conditions 
for agriculture favor sustained forest 
use. Poor fire management is cur
rently a limiting factor on pro
ductivity. 

Demographic Profile 

Honduras has a population, as of 
1974, of approximately 2,808,171 
people. This figure was expected to 
increase to 3,691,030 people by 198C 
given the 2.7 percent annual rate of 
population growth calculated between 
1961 and 1974 according to United 
Nations figures. Nearly two-thirds of 
the population is rural; the remaining 
one - t h i r dis u r ban. Mo s t 0 f the 
population is concentrated in western 
Honduras. 

ENVIRONMENTAL MANAGEMENT APPROACH 

Land use and land tenure affect the 
resource base of Honduras. Defores
tation by shifting cultivation and 
conversion of forested lands to cattle 
pasture leads to a loss of forest 
products, erosion, sedimentation of 
reservoirs, flooding, and water 
scarci ty. Erosion of poorl y managed 
croplands and pastures reduces the 
agricultural prod uctivity of the land 
and contributes to downstream sedi
mentation and hydroperiod changes. 
Re d u c e d prod u c t i v i t y 0 f the 1and 
ensures the poverty of the campesino. 

As is apparent from this example, 
the development problems which manifest 
themselves as negative impacts in the 
environment of Honduras are closely 
linked. Such conflicts are intra- and 
intersectorial in nature. For example, 
the shifting cultivators (agricultural 
sector) are destroying 80,000 hectares 
of forest per year valued at more than 
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>300 million dollars (forestry sector). 
)oorly designed logging roads and 
_nappropriate management of agricul
:ural lands cause watershed degra
lation with resultant erosion, sedi
lentation and greater variability in 
-iver flows. These, in turn, affect 
lydroelectric production (energy 
:ector) and the seasonal water supply 
'or cities (urban sector). Table II-I 
.resents further examples of such 
onflicts. 

Another common development problem 
s inappropriate use and management of 
.atural resources. Some examples of 
mmediate economic importance include: 

• 	 Failure to use the rich diversity 
of tree species to maximize for
est production by using only a 
handful of woods in the market 
system • 

. '. 	 Waste of wood resources in the 
logging and milling process. 

• 	 Uncontrolled use of fire in pine
forested lands for maintenance of 
pastures, causing unnecessary 
loss of the ability of these 
land s to regenera te pine 
forests. 

• 	 Heavy and uncontrolled use of 
pesticides on crops such as 
cotton. 

• 	 Fail ure to use tropical ecologi
cal knowledge, much of which is 
retained by indigenous ethnic 
groups, in integrated pest 
management and design of adaptive 
cropping systems. 

To implement the recommenda t ions 
resented in this Profile requires an 
lvironmental management approach in 
evelopment project conceptualization 
ld execution. The management process 
wolves a systematic, interdisciplin
-:y effort incorporating the contribu
ion of the biological, physical, 
;>plied and social sciences, and a 
tructure for administration and 
mtrol. 

For example, energy efficiency is a 
!jor development concern to which the 
lvironmental sciences can contribute. 
1 almost every recommendation included 
1 this Profile are implicit strategies 

to 	minimize the consumption of imported 
fossil fuels. Among these are: 

Relatively small, labor intensive 
farms employing cropping systems 
ecologically adapted to a 
particular Life Zone. 
Use of altercative livestock 
species and some managed wildlife 
appropriate to a particular 
ecological 51 tuation rather than 
being overwhelminglY dependent on 
cattle. 
Sustained yield management of 
both pine and broadleaf forests 
rather than depending on 
plantations. 
Careful management of estuarine 
ecosystems including mangroves to 
sustain a productive inshore 
fishery. 
Use of natural systems such as 
swamps for the treatment of 
urban and organic agricultural 
wastes. 

An environmental management approach 
enhances the legally mandated Initial 
Environmental Evaluation (lEE) process 
of USAID and the impact evaluation 
procedures of other donor institutions. 
The lEE identifies potentially negative 
and controversial impacts. Should the 
evaluation indicate no significant 
impact, further input from the environ
mental sciences is not required. When 
a negative impact is identified, an 
environmental assessment is dedicated 
to documentation and mitigation of the 
identified impact. In either case, the 
positive contribution of the environ
mental sciences to proj ect design is 
not contemplated. . 

The environmental management 
approach includes not only the mitiga
tion measures, but also a strong posi
tive emphasis on effective use of envi
ronmental sciences to enhance proj ect 
productivity. Examples include design 
of ecologically adapted cropping sys
tems, use of natural areas for waste 
treatment, and protection of invest
ments in hydroelectric power-generating 
facilities in upper watersheds, and in 
irrigatiop. infrastructure through 
watershed management. 
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TAB•..r. 11-1 


SECTORIAL ACTIVITIES AND POTENTIAL ENVIRONMENTAL MANAGEMENT PROBLEMS 


Sector Activity In Sector Other Sectors Solution Strategies 

Agriculture 

w 
w 

Transportation 

Heavy 
Biocide Use 

Honocultural 
cropping systems 
.idlatl tude 
crops 

Agriculture in 
upper watersheds, 
traditional annual 
cropping systems. 

Road construction 
in lM)untainous 
terrain 

Loss of pest predators 
Loss of pollinstors. 
Resistsnt pests requiring 

aore costly control. 

Intoxification of livestock. 


Heavy dependence on .ech

anizstion and chemical 

inputs. 

Vulnerability to costly 

pest and weed proble.s. 

High energy costs of pro

duction. 


Rapid declines in produc

tion due to erosion and 

nutrient leaching. 


High .aintenance costs when 

routing fsils to consider 

geologic, gea.orphic or 

climatic factors. 


Fisheries - direct and 
Indirect effects on food fish 
populstions. 
Water - contamination of 
water aupplies. 
Health - intoxification of 
fara labor and consumers. 
Wildlife - loas ~f higher 
aniaals froo biological 
magnificstion of biocides. 

~cial marginalization of 
saall scale fa.~ers. 
Some problems associated with 
heavy biocide and fertilizer 
use. 

Social - Rapid marginalization 
of faraers 1n new areas and 
limited dewelopaent potential 
in occupied areas. 
Water - accentuated peaks in 
flow with quality affected by 
rapid runoff and reduced 
filtration. 
Infrastructure - accelerated 
sedimentation of water aanage
Dent atructurea. 

Hydroelectric - Major source 
of sedicents affecting useful 
life of reservoirs. Indirect 
effect on sedicentation by 
providing access for spon
taneous settlement of frsgile 
areas. 
Agriculture - Opening of areas 
of marginal potential with 
reeultant high cost of 
delivering services and low 
benefit in teras of agriclturai 
production. 

Adaptive research on integrated pest 
manageme~t. Establishment of biocide 
use regulations with accompanying 
extension and enforcement program. 
Evaluation of mixed cropping systems 
for weed and pest reduction. 

Evaluation of combination of crops and 
cropping systems adspted to the using 
tropical environment using ecological 
as veIl as agrollomic criteria. 

Analysis of management alternatives 
compatible with dovostreams water 
quality and quantity objectives. 
Evaluation of educational, incentive 
and coercive strategies, legal 
structures and operational programs 
necesssry to achieve management 
objectlv'!s. 

Regional scale evaluation of highway 
routing in terms of maintenance costs 
Bnd indirect effects on settlement 
patterns, agriculture, forestry Bnd 
aquatic system functions. 



TABLE 11-1 (CONTINUED) 


SECTORIAL ACTIVITIES AND POTENTIAL ENVIRONMENTAL MANAGEMENT PROBLEMS 


Sector Activity In Sector Other Sectora Solution Strategiea 

Industry 

Touris. 

Discharge of 
wastes to water 

Facilities 
located In or 
near fragile 
ecosystems such 
as coral reefs, 
dunes, cloud 
forests, etc. 

Water quality reduced below 
atandards required by 
downstream induatries. 

Degradation ~f attractiona 
which orginal1y justified 
the promotion of touris•• 
Loss of site attractiveness 
due to changed cultural 
patterns and secondsry 
development. 

Health - Heavy getala and 
toxic chemicals render down
stream water unpotable for 
people and livestock. 
Social - Losa of recreational 
potential downatream and on 
beachea. 
Fisheriea - Contamination 
reducing yield of commercial 
and sport fisheries. 

Social - Change from modestly 
productive and sustained land 
and water use to ~iploitive 
use or dependency. 
Natural systema - loss of 
diveraity and productivity. 
Agriculture - Diversion of 
agricultural land into 
speculative and non
productive uses. 

EstablishMent of discharge control 
criteria appropriate to the real costs 
and benefits to oociety and control 
technology available. Evaluation of 
potential for reoource recovery. 

Ecological asoesollent of potential or 
actual site for tourism to eatablish 
carrying capacity and use reatriction. 
prohibition of attractions with no 
relevance to natural oystells such as 
casinos, tennia, free ports, etc. 
Establish land use zoning, buffera, 
and incentives to reduce loos of 
attractiveness and loss of production 
due to oecondary development and 
cultural change. 



The lack of an environmental science 
erspective coupled wi th poli tical 
~)Cpediency leads to a bias toward 
highly visible infrastructural projects 
such as flood control dams and dikes 
rather than watershed protection and 
floodplain zoning. Neither the GOH nor 
the development assistance community is 
prepared to implement the environmental 
management concept in proj ect desig-.• 
~wever, the Inter-American Development 
Bank has taken a major step in this 
direction by publishing, in 1981, loan 

application guidelines for environ
mental management. Through loans and 
technical cooperation Honduras can 
implement watershed management to 
protect infrastructural investments and 
develop institutional capabilities in 
environmental management, among other 
activities. By actively pressuring the 
international development-assistance 
community, the GOH can take the lead in 
adopting environmental management 
criteria into project design and 
implementation. 
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III. SOCIAL AND CULTURAL ISSUES 


INTRODUCTION 


This chapter provides basic informa-' 
cion on the following topics: demo
graphic and land use patterns, agrarian 
reform and campesino groups, and arch
eological resources. A listing of 
major ethnic groups of Honduras is 
found in Append ix 3. Issues of concern 
chat arise from conflicts between 
social factors and use of natural 
resources such as land or forests are 
also discussed. Some of the social/ 
cultural factors that affect resource 
depletion incl ude : 

• Stress on social and environmen
tal services caused by land con
flicts, refugees, absolute limits 
on the amount of agricultural 
land, gross maldistribution of 
land, and rapid population 
growth. 

• Inappropriate land use practices 
including placement of row crops 
on steep slopes and cattle on 
alluvial valleys. 

• Failure to perceive the cause and 
effect relationship between poor 
land use and resource degrada
tion, as evidenced by small 
farmer attitudes toward the 
natural resource base. 

DEMOGRAPHIC AND LliliD USE PATTERNS 

More than two-thirds of the total 
popUlation is rural, living in 22,798 
centers which account for 99.7 percent 
of all the settlements in the country. 
The socioeconomic condi tion of the 
rural population is a complex problem 
generated by histor.ical, economic, and 
Cultural antecedents which are directly 

related to the topography of the 
country. This situation is character
ized by a grossly unequal distribution 
of agriculturally productive land in 
the rural sector where there is a pre
ponderance of minifundistas occupying 
an average of 3.4 to 6 hectares. 
Campesinos are barely capable of a 
subsistence existence. In 1976 there 
were 120,441 minifundias of this size 
comprising a total of 196,219 hectares. 
On the other hand there were 667 prop
erties of more than 340 hectares each 
totaling 626,300 hectares. Sixty 
percent of Honduras' population lives 
in the western part of the country on 
lands which contain only 14 percent of· 
the count ry' s total land area deemed 
suitable for intensive agriculture. 
The northern and eastern zones of the 
country have a much lower popUlation 
density yet a greater agricultural 
potential (Figure III-I). 

Approximately one-third of the total 
population is urban and of this number 
two-thirds are largely a result of 
i mm i g rat ion fro m the r u r a 1 sec tor 
(Figure III-2). This has been more a 
factor of economic ~xplusion, resulting 
from a lack of available land, than 
from an attraction to the cities. In 
1974, almost two-thirds of all migrants 
were less than 24 years of dge. In the 
urban sector these people represented 
65.2 percent of the migrants to the 
area. In the rural sector they repre
sented 59.6 percent of the migrant 
population. Most migrants to the 
cities face a difficult time once they 
arri ve, and in many cases the real it y 
of city life proves to be as difficllt 
as the situation left behind in the 
country. Men arrive basically il1
adapted to perform any work other than 
manual labor, and as a result are 
absorbed with difficul ty into the work 
force. Women leave the rural sector 

37 




830 890 880 870 860 850 840 

16° 

'"'I 
iO .... c 

"ll 
0 
u 
£, 
:: 15" 
c 
::I 

Co. 
r. 

~ 
\.oJ 

.~(XI 
-:, 

:z:: 
c 
::I 
c.. 
c: 

~ 
14"-; 

Co. 
r.. 
-:J... 
~ 

3 
n = 

13° 35 44 99 Hab/Km1~ 
PACIFIC OCEAN rmm 45 or more Hab/Km1 

o 10 10 ]Q,40 50 eo >0 III III ICD 
SCAlf !!!!I IiiiiiiJ KMS 

Islas de la Bahia 

!~ 
, 

, . ".0 5739 CARIBBEAN SEA 
-N-

AS1P ~ 

142 

LEGEND 

~8 
-1(1-- c:::J 499 Hab/Km10-100ii' 

f11lllllJ 5 1499 Hab/Km1 

[-:·::::.'.1 15 24 99 Hab/Km1 

c::::J 25 34 99 Hab/Km1 

16° 

15° 

14° 

13° 

84° 83°89° 88° 87° 86° 85° 



.... 0..,
~-= 
~;-- 89° 88° 87° 86° 85° 84° 83°"_ 
~.;C 
:;'-1 

Islas de Ia B_-'< 

="~ ,"0"'-. CARIBBEAN SEA ~"~" 
:::.~ 
':e~ 

0" 
16° 16°::I 

::I 

:I: 
0 
::I 
0. 
c: 
ii: 
'" 
0"., 
0. 
II 
"0 
~ 
3 15° 15°II 

~ 

::I 
0. o· 

w !:! 
\0 ::I 

IJQ 

::I 
!! 

~r 
3 
~. 

14° ~ 14°!:! .5' o· ~(t.-
::I 

"'0'" ::I 0-90. Net ImmIgration 
II 

3 GUi>';;" ~P'.... 
!:! ~\Cp' Transrtron 
0" 
=' r"(lII> 

......:.... 
Net emIgration 

::I :.:;-:::::::: 
0. 
0. 13° I I 13° 
II Slable"0 
!:; PACIFIC OCEAN 
3 0 lO:ID1O«I501111OIIl!OlCID 

" SCAlf t"""1 -- ........ KMS::I 
~ 

:;" 
.... 
II> 89° 88° 87° 86° 85° 84° 83° 
Eo 
0 
::I 



for the same reasons as men but arrive 
in the city with a different set of 
handicaps. The place of work for 
women is generally considered to be 
in the home--although it is recognized, 
if only tacitly, that in the rural 
sector she makes a valuable and 
essential contribution to many of the 
agricultural activities undertaken. 
This domestic stereotype is carried 
with them to the city. They find it 
difficult obtaining employment other 
than in marginal activities. The myriad 
of squatter settlements found 
surrounding the outskirts of 
Tegucigal pa and San Pedro Sula (as well 
as other urban areas) gives testimony 
to the condition of life sustained by 
many of the migrants from the rural 
sector (See Figure IX-I). 

TABLE III-I. POPULATION OF 
HONDURAS: 1980* 

Department Population 

Atlantida 214,080 
Colon 114,052 
Comayagua 191,195 
Copan 201,161 
Cortes 542,581 
Choluteca 264,278 
El Paraiso 189,350 
Francisco Morazan 656,633 
Gracias aDios 31,005 
Intibuca 104,828 
Islas de La Bahia 17,348 
La Paz 82,679 
Lempira 164,251 
Ocotepeque 62,009 
Olancho 206,698 
Santa Barbara 259,848 
Valle 117,744 
Yoro 271,290 

Total 3,691,030 

*CONSUPLANE Projection from 1974 Census 

AGRARIAN REFORM AND CAMPESINO GROUPS 

Du r i n g the per i 0 d 1 95 1 - 1 96 1, the 
government of Honduras distributed an 
estimated 35,000 - 40,000 hectares of 
land, principally in the form of indi
vidual plots, to approximately 2,300 
2,500 families. In 1961-1962 the Insti 
tuto Nacional Agrario (INA) was estab
lished with the enactment of the 
country's first agrarian reform law. 
During its early years the INA focused 
much of its energy on the colonization 
project of the Bajo Aguan. This was due 
in part to heavy resistance encountered 
in efforts to expropriate latifundia 
lands. In 1972, after a strong campe
sino reaction including waves of land 
invasions, and a campesino march on 
Tegucigalpa, there was a military take
over of the government. In 1974 Presi
dent Lopez announced his intention of 
distributing 600,000 hectares of land 
over the next five years to 120,000 
campesino families organized into 
groups. The results of agrarian reform 
are discussed in the agricultural 
chapter which follows. 

Campesino Organizations 

The three largest peasant organiza
tions of Honduras are: 1) the National 
Association of Campesinos of Honduras 
(ANACH); 2) the National Union of 
Campesinos (UNC); 3) and the Federation 
of Cooperatives of the Agrarian Reform 
(FECORAH). ANACH is the oldest and 
largest of the three, formed in 1962. 
UNC, which first went by the name of 
Ligas Campesinas, was organized in 1963 
by the Christian Democrat Labor Union 
Federation. FECORAH was formed in the 
early 1970's and differs from ANACH and 
UNC primarily in that it focuses atten
tion on organizing groups which have a 
reasonable chance of securing land from 
INA. An emphasis is placed on practi 
cal organization rather than on politi 
cal mobilization. 

All of the agrarian reform groups 
are organized as cooperatives or quasi
cooperatives and take the following 
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form: subseccionales of ANACH; ligas 
ampesinas of UNC and the National 

%nron of Authentic Campesinos (UNCA); 
cooperatives of FECORAH; empresas 
asociativas de campesinos (under the 
agr:irian reform law of 1975); and 
independent asentamientos. In 1981 
there were 1,292 of these reformed 
grOUPS wi th a total of 33,381 members 
holding 209,403 hectares of land. 

Empresas asociativas de campesinos 
evolved as a result of Decree No. 170 
of 1975 and were automatically con
ferred with the status of personeria 
juridica. This is the same status 
given to cooperatives which makes it 
possible for them to deal with finan
cial institutions in order to obtain 
credit. None of the groups affilitated 
with ANACH or UNC has legal standing. 
ANACH, UNC, nor FECORAH, favor the 
concept of these Fmpresas because they 
are considered to be an instrument of 
WA used to retain governmental control 
over reform groups. 

.O{)~eratives 

The Direccion de Fomento Cooperativo 
(DIFOCOOP) showed a total of 790 coop
eratives as having been registered by 
1980, and 68 percent of this number 
were formed between 1970 and 1979. In 
actuality only 711 were still operating 
at this time, representing a 10 percent 
attrition. There were a total of 
73,667 cooperative members of whom 
60,558 wer.e considered active and 
13,109 inactive. Directly dependent 
JPon these people were an additional 
365,208 people, approximately 10 per
:ent of the population of Honduras. 

Although a sizeable portion of the 
:ountry's population is both directly 
md indirectly involved with coopera
.ives, the cooperatives in general 
·uffer from a lack of cohesion and a 
unctioning organizational structure. 
'ery few have any form of management 
nd those that do operate without 
dequa t e tec hni cal knowledge. The 
xceptions to this would be the handful 
f model cooperatives such as 

Guanchias, Casmul, Caraol, Caral, and 
others which operate on a much more 
efficient level. But for the most part 
the cooperatives have a poorly defined 
organizational and management struc
ture. Only slightly more than half 
(383) of the cooperatives employ an 
accounting system. Many are in debt 
and cannot or do not pay their bills. 
The majority of cooperative members are 
unfamiliar with the laws that govern 
the operation of cooperatives in 
Honduras, and those who are familiar 
with them are of the opinion that they 
should be rewritten to reflect the 
reality of today. The participation of 
DIFOCOOP as a guiding force has been 
less than adequate as a result of bud
getary limitations and lack of auton
omy. 

Analysis of Reforms 

In 1978 agrarian reform farms repre
sented 0.5 percent of all the farms in 
Honduras and accounted for 6.0 percent 
of the total farmed area. Traditional 
sMall scale farms (those outside of the 
reformed areas) represented 93.6 pe r 
cent of all the farms in the country 
and accounted for 36.8 percent of the 
total farmed area. The rest of the 
farmed area (57.2 percent) was owned 
by commercial private farms (including 
transnationals) with holdings of 35 
hectares or more each. This group 
accounted for 5.9 percent of all the 
farms in Honduras. In the same year 
approximately 33,774 families lived on 
farms with less than 1 hectare of land, 
and 124,000 families on land more than 
1 hectare, but less than 35 hectares in 
size. In addition, it is estimated 
that there were approximatel y 119,433 
families within the rural labor force 
who had no land at all • 

Small scale agriculturalists of the 
t~aditional sector are for the most 
part neglected by the government. The 
majority of these independent farmers 
do not belong to cooperatives and 
receive no technical assistance or 
support of any kind. The fact that 
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many of these individuals do not belong 
out of choice is quite possibly a 
reaction to negative experiences with 
cooperatives in the past. 

The rate of abandonment of agrarian 
reform lands is high. Past history has 
shown this to be particularly true of 
the colonization project of Bajo Aguan. 
Other parts of the country are sim
ilarly affected. In a recent study, 
INA indicated that there was as high 
as a 42 percent attrition rate among 
groups in the Region Sur, an ar\!a that 
encompasses the Departments of 
Choluteca and Valle, and parts of 
La Paz. This was a reduction of 414 
members from the original 982 
members belonging to 30 different 
groups. 

Reasons for this loss B.re many. 
Primary among them is lack of economic 
succeS9. In many instances the original 
membership was beyond the carrying 
capacity of the land, given the lack of 
resources with which to work. Other 
problems include poor soils and heavy 
erosion. Indeed, the land distributed 
by INA since the enactment of Decree 
No. 8 in 1972 has been described as 
predominantly marginal land, dl.'\rac
terized by steep grades and SUSt~~

tibili ty to erosion. A general 
complaint is that these people are 
not well served by INA, that they lack 
technical assistance and that their 
pleas for additional land are 
ignored. 

With regard to land distribution, 
INA is barely able to keep up with 
the annual increase in rural fam
ilies which was estimated in 1978 
to be 5,500 per year. Most of the 
reform groups are not eligible for 
credit. In 1978, INA spent approx
imately 73 percent of its budget on the 
seven Concentrated Rural Development 
Projects (Bajo Aguan, La Masica, San 
Miguel, Guaymas, Puerto Artuor ~ San 
Bernardo, and Ola Monjares). These 
projects represented only 25 percent 
of the people settled under the 
agrarian reform. Since that time two 
more concentrated projects have been 
undertaken (Tabaeo and Jamastran). 

ARCHAEOLOGICAL RESOURCES 

Honduras is an archaeologically rich 
country covered with sites representing 
many diverse culturea (Figure 111-3). 

Figure 111·3. Archaeologicai resources such as the ruins at Copan of· 
fer considerable heritage value to the people of Honduras (Courtesy 
0/ R. DuBois). 

Many of these sites have been recorded 
by the Instituto Hondureno de Antro
pologia e His toria (IHAH) for the 
national registry, but it is all they 
can do to just note the existence of 
such sites for Lack of money and man
power. Ideally archaeological sites are 
considered a national treasure and as 
such are protected by law. ~e reality 
is that archaeology in Honduras 
receives low priority at best and many 
sites are in danger of being lost. 
According to IHAH the archaeological 
zones most in danger are the following: 

• 	 Valle de Sula: evidence of a mix
ture of r-ultures 
including Maya, 
Jicaque, Lenca, and 
Me:dcan groups. 

• 	 Olancho: e,.idence of Paya 
culture. 
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• 	Valle de Aguan: evidence of Paya 
cultltre. 

• 	eomayagua: evidence of Lenca 
culture. 

• 	 QUimistan: evidence of Maya 
culture. This zone 
is located in the 
Department of Santa 
Ba.rbara. 

• La Entrada: evidence of Maya 
culture. This zone 
is located in the 
Department of 
Copan. 

• 	Zona Sur: evidence of 
Cholutega CL 1.ture 
from Nicaragua. 

• 	 El Paraiso: evidence of 
Cholutega and Paya 
cultures but not 
much is known. 

.. lslas de Bahia: 	 evidence of Paya 
culture. 

• 	 Valle de Otoro: evidence of site9 
but little is known 
about the culture 
they represent. 
This zone is 
located in the 
department of 
Intibuca. 

• 	 Lago de Yoj oa : evidence of Lenca 
and Olmec culture. 

• 	 La Mosqui tia : evidence of Paya 
and Misquito cul
ture as well as 
other influences 
from Nicaragua, 
Costa Rica and 
further south. 

The one area most in danger of being 
.ost is not included on this list. The 
Irchaeological zone which will be 

inundated by 1985 with the completion 
of the hydroelectric proj ect EI Caj on 
has already been written off by the 
IHAH for obvious reasons. Foreign 
archaeologists have been brought in 
to help perform salvage work in a rush 
against time. 

To date a total of 141 sites have 
been found of which 7S are located 
along the Rio Humuya and its tribu
taries, and the other 66 along the Rio 
Sulaco and its tributaries. The three 
most important sites are Salitron 
Viejo, Guarabuqui, and La Ceiba. 
Salitron Viejo, located on the Rio 
Yunque, a tr~butary of the Sulaco, has 
proven to be the most significant of 
these. Excavations of this site have 
already uncovered more than 392 struc
tures, one of \vnich is particularly 
elaborate. This structure, called La 
Iglesia, probably represents a 
religious ceremonial ground. 

The Copan ruins, situated in the 
Department of Copan near the Guatemala 
border, is the best known archaeol
ogical monument in Honduras (Figure 
III-3). On July 2S, 1981 President 
Policarpo Paz Garcia officially inaug
urated the Proyecto Arqueologico y 
Turistico de Copan which will invest 
more than $13 mill ion fo r develo pmen t 
of the area. The project is financed by 
the SCIE. One of the first priorities 
is to construct a paved highway 62 
kilometers long between the municipios 
of La Entrada and Copan which will 
provide greater access for tourism. 
One of the more serious problems that 
remains ~dth the area is flooding from 
the Rio Copan which in the past has 
seriously eroded the eastern part of 
the monument. The river has been sand
bagged in places alCJng the banks, but 
precariously so. Other problems in
clude: people still manage to break 
into the fenced compound at night in 
order to cut firewood frolLl the £ur
rounding forest, and the dirt airstrip 
located in front of the monument area 
brings planes perilously close to the 
structures impairing overall visual 
quality. 
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FACTORS IN RESOURCE DEPLETION 

Land Conflicts in Yoro 

Whereas the HCEP team was not able 
to identify all conflicts and impacts 
between ladinos and Indians, one case 
study of land tenure and use in a 
tribal area in Yoro is presented to 
provide the reader with some insight 
into the problem. 

In 1979 the Sis tema Social Fores tal 
(SSF) of COHDEFOR initiated a socio
logical study of the Jicaque people of 
Yoro (Appendix 3). The pilot study, 
Proyecto Cooperacion al Desarrollo 
Indigena de Yoro (Grupo Turrupan x 
Xicaque), dealt with five of twenty-one 
tribes in the area--Subirana, 
LaglIDitas, Santa Marta, El Pate, and EI 
Tablon--and produced interesting data 
with regard to land use and land 
tenure. One immediate and shared 
problem faced by these people is the 
rapidly increasing loss of traditional 
lands to the encroaching ladino sector. 
Jicaque tribes were individually 
granted varying amounts of titled land 
in 1864 by the Government of Honduras 
(19 of the 21 tribes today claim 
title). 

The Jicaque of the Subirana tribe 
were originally granted an area equiv
alent to 3,243 hectares. Today there 
are 596 ladinos (73 families) on 97.5 
percent of this land in contrast to 224 
tribal members (33 familesj who control 
2.25 percent of the same area. Th~ 

best lands for farming are tied up by 
the ladino sector who have approxi
mately 3,020 hectares reserved for 
cattle grazing; 2,114 hectares are 
maintatl1ed as guamil, which represents 
65 percent of the area; and six of the 
ladino farms represent a total of 1,573 
hectar;es. The Jicaque of this area 
have traditionally used their land for 
subsistence farming in contrast to the 
ladino sector which ties up large areas 
for r:attle. It may be argued thnt some 
land is best suited for- cattle use, but 
tha t does not hel p to moll i fy the 
resentment felt by the Indian. This is 

especially true in the Subirana area 
where there are 25 tribal members who 
have no land at all and find it neces~ 

sary to rent lands elsewhere. Those 
who continue to farm on traditional( 
land find it necessary to hire them~ 

selves out for at least five to sil( 
months a year. They then work for 
ladinos who maintain coffee or other 
types of cultivation. 

Some Jicaque have lost their land by. 
selling it to ladinos, but for the most 
part it has been taken from them by 
means of invasion or force, and in some 
instances with the approval of munici~ 
pal or higher authorities. In the lat~ 

ter case, this is often done wi th the 
understanding that the property is 
designated as ej idal land, or if fail~ 

ing that, national land. There is a 
great deal of animosity between the 
Jicaque and ladino sectors which has 
erupted into violence in the past. ~ 

June 24, 1977 the Jicaque of the 
Subirana tribe petitioned the INA to 
formally demarcate their tribal lane 
and to immediately recuperate the lands 
lost to ladinos. INA claims that the~ 
arE: problems in the interpretation of 
the old standards (caballerias) used io 
measuring the land. To date nothing 
has been done. 

The Lagunitas tribe has had a simi
lar experience with land loss. These 
people originally claimed title tc 
2,502 hectares of land, but this figun 
was reduced to 446 hectares by INA. ~ 

this figure over 332 hectares (about 7. 
percent of the total land) are now con
trolled by 44 ladinos in contrast t: 
227 Jicaque who have 114 hectares. 

Due to loss of land, 44 percent 0: 
the Santa M3rta tribe (23 famili~s wit: 
153 people) have found it neces5ary i: 
recent years to leave behind thei: 
traditional territory and irmnigrate t: 

surrounding areas. The 195 Jicaque ~, 
still remain occupy 112 hectares 0: 

land (12.6 percent of the traditiona. 
area) as opposed to 769 hectares coo· 
trolled by 318 ladinos (130 families) 
This is a case where ladino farme:: 
have come in from other areas princi· 
pally to establish cafetales. Of th: 
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land controlled by them, 81.6 percent 
is devoted to this activity. 

The El Pate tribe now has a problem 
loIith the appearance of a campesino 
settlement of 30 ladinos on their land. 
'l11e ladinos were apportioned 191 hect
ares of land by INA, representing over 
37 percent of the tribal land. 

The El Tablon tribe (126 members) 
controls 123 hectares of land (13.5 
percent of the traditional area) in 
contrast to 794 hectares controlled by 
53 ladinos. Fifty-one percent of the 
ladino controlled land is reserved for 
cat tIe, while 48.5 percent is used for 
coffee cultivation. 

Pan-Indian Movement 

As mentioned above, the Paya and 
Jicaque groups claim title to land that 
waS granted to them in 1864 by the 
Gov~rnment of Honduras. Since 1971, 
•~bers of these two groups have joined 
,\ a common struggle to regain land 
.t has been taken from them over the 

Jears in piecemeal fash:.0n by ladinos. 
Their case was originally placed before 
TNA, whereupon it was relegated to the 
jurisdiction of a special division 
within INA (Division Indigenista). 
That division was shortlY phased out 
and the role of dealing with the 
Indians was passed directly to COHDEFOR 
by way of the Sistema Social Forestal 
under the Ger~ncia de Bosques. This 
poses an interesting. situation as 
COHDEFOR has no j urisdic tion over the 
land of these people, only over the 
forest which is on their land. The 
question of land tenure quite properly 
belong s to the domai n of INA. 

It appears ironic that while INA 
drags its feet a'1d stalls the Indians 
with regard to recognizing tribal ter
ritory, COHDEFOR de facto recognizes 
their claim in the form of payment made 
for timber harvested on their land. 
The general manager of COHDEFOR is 
authorized to return up to 40 percent 
of the stumpage value of harvested 
timber to the landowner, in this case 
the Indians. 

To date, nei ther the Paya nor the 
Jicaque have been successful in re
gaining land. In fact, they remain in 
danger of losing even more. One 
Jicaque tri-be, EI Pate from the Depart
ment of Yoro, is presently engaged in a 
dispute with a campesino settlement 
that has legally claimed their land 
with the sanction of INA. The campe
sinos are affiliated with UNC and were 
apportioned the land by INA. 

In 1977, the various tribes of Yoro 
joined the Consejo Nac10nal de Tribus 
Indigenas (CONATRIN) at the suggestion 
of ANACH, and in 1978 joined the 
Federacion Nacional de Tribus para La 
Liberacion del Indio Hondureno 
(FENATRILIH), the same year the organ
ization w<.s formed. Much in th'! same 
way that the combined effort of ANACH 
and UNC is primarily directed towards 
acquiring land for the campesinos' use, 
FENATRILIH's principal goal is to re
gain lost land from the ladino sector • 
Additionally there is the goal of ob
taining technical assistance and credit 
in order to increase food productivity, 
as well as the desire to improve the 
overall social, economic, and political 
condition of all the Indian groups in 
Honduras. What appears to be an incip
ient pan-Indian movement in Honduras is 
at this stage very weak and fragmf'nted 
with no internal organization nor con
trol. With financial and organization
al assistance FENATRILIH could become 
an effective political organ for the 
Indian. 

Stress on Social and Environmental 
Services Caused by Refugees 

The recent influx of refugees from 
EI Salvador and Nicaragua, not to men
tion the presence of the so-called 
Somocis ta communi ty, has placed an 
additional strain on the resources of 
Honduras. This is reflected by the 
competition for land and employment, 
especially graphic in the southern part 
of the country where a significant 
number of refugees have been absorbed 
into the countryside. 
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Reports vary as to how many refugees 
from EI Salvador there are in Honduras. 
The number ranges from 18,000 to as 
high as 30,000. In July, 1981 an esti
mated 3,000 refugees arrived in the 
area of LP. Virtud-Valladolid-Guarita in 
the Department of Lempira where there 
were already some 12,000 refugees 
located. The Department of 
Chalatenango (El Salvador), immediately 
over the border from Lempira, has been 
the scene of intensive military opera
tions and fighting. Approximately 
7,000 of the refugees are children, 
among whom it is reported that the 
mortality rate is high due to mal
nutrition and diseases. As can be 
imagined, the general atmosphere is 
tense among both the Hondurans and 
refugees. Salvadorean militia have 
crossed over the border and refugees as 
well as Hond urans have been killed. 
The pr inci pal relief organi za t ions 
involved are, Caritas, Alto Comisionado 
para las Naciones Unidas de Refugiados 
(ACNUR), and the Comite Evangelico de 
Emergencia (CEDEN). 

Since the time of the recent civil 
war in Nicaragua many refugees 
(Somocistas a5 they are called) have 
crossed into Honduras. They are now 
widely dispersed. Many Salvadorean 
refugees have moved up to the north 
coast area (San Pedro Sula) where there 
is a greater opportunity for work. 
Refugees from both countries are to be 
found working in rural areas in 
exchange for food and shelter. The 
newly arrived refugees are first 
located in centers which are under 
military supervision. But control is 
loose and many leave to search for work 
or to become shifting cultivators. 

Another recently arrived group of 
refugees are the 2,400 - 3,700 Misquito 
Indians from Nicaragua who are now in 
the Department of Gracias a Dios near 
Puerto Lempira. These people have been 
quartered in two authorized camps: 
Mistruck, which is about 45 kilometers 
from Puerto Lempira, and Mocoron, 
located 88 kilometers from Puerto 
Lempira.. These are nominally super
vised by the Hond uran mil i tar y. 

However, the number is uncertain as 
refugees come and go through the 
border, which is essentially open. 
Some refugees have found temporary 
shelter among the Honduran Misquito 
communities in Gracias a Dios. Most of 
these Misquito are young males with an 
average age of 22, but al so incl ude 
nearly 300 women with children. The 
refugees as a whole are in bad shape 
physically, suffering from malaria and 
intestinal parasi tes as well as other 
diseases. The current situation is 
that these people are in desperate need 
of help. World Relief of Akron, Ohio 
recently began supplying them wi th 
40,000 pounds a month of rice, beans, 
and corn. But they are lacking other 
essentials such as milk for the 
children, medical attention, and 
clothing. 

The Misquito refugees first appeared 
on the Honduran side in April, 1981 and 
have been coming ever since. Thei r 
org&.dzation, Misurasata (which repre
sents the Nicaraguan Misquito through a 
Council of Elders), has placed itself 
in direct opposition to the Sandinista 
Government. During the civil war in 
Nicaragua, Misurasata maintained a 
pro-Sandinista position, if in spirit 
only, but they now feel bet rayed. The 
Misquito cultural identity has not been 
respected wi th the FSLN' s attempt to 
work them into a homo!5eneous society. 
Under the new agrarian reform they no 
longer have direct usufruct rights to 
their land. Sandinista troops as well 
as Misquito Indians have been killed 
and now the Mi~quito fear retaliation. 

Lack of Identification Papers 

Lack of identification papers is 
COmmon among the campesinos in some 
areas who, as a resul t, are exc 1udec 
from colonization proj ects, government 
employment and credit and extensio~ 

services. In the Bajo Aguan projec: 
campesinos already practicing agricul
ture were displaced for lack of iden
tification papers neeced to quaiif' 
campesinos as project beneficiarie~.( 
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these people cannot receive the 
ber.efits of land settlements or 
redistribution and are actually 
displaced by and forced to move ahead 
of government services. People without 
papers form the vanguard of destruction 
in the broadleaf forest. In the pine 
forest these people feel that they are 
not allowed to gain from the use of the 
forest. These rural poor cannot become 
members of resination cooperatives, 
become employed by COHDEFOR except for 
short-term (less than 25 days) pick-up 
labor, or participate in any other 
scheme to their benefit. The 
resentment they feel is real and 
serious. One concrete example of the 
problem is in Rio Chiqui to in Colon. 
When COHDEFOR needs short-term labor 
they hire in Tocoa and transport 
workers over 40 kilometers to work 
around villages where men are unem
ployed but do not have papers. These 
men are unders tandabl y upse t and refuse 
.. ,) give cooperation to the programs of 

lHDEFOR. 

Inappropriate Land Use 

Maldistribution of good land spurs 
migration to the city and movement to 
the frontier of slash and burn farming 
in fores t areas or acceptance of low 
yields where land rotation is limited. 
Shifting agriculture itself has been 
faulted as a primary cause of soil 
depletion, but that problem can be 
shown to be more a function of the 
overuse of land as a result of its 
sc~rcity. The slash and burn technique 
as it is now employed does contribute 
to the erosion problem, given the type 
of traditional crops such as maize and 
beans that are farmed on the slopes 
(Figure III-4). But the traditional 
technique as it was practiced before 
1950 in the highlands of southern 
Hond uras, for example, allowed for a 
3-5 year fallow period which kept the 
ground covered and permitted the 
natural restoration of Boll fertility. 
ilhen fallow time is reduced yields 
irop. Often land is allowed to· go into 

poor pasture and is then burned every 
year. The main problem in situations 
of intensive cultivation is not the 
burning but the lack of sufficient 
fa11otor time needed for the return of 
diverse plant growth so that future 
burns create a nutrient ash for the 
crops that follow. A recent study 
about attitudes of farmers towards 
agriculturally caused erosion in the 

Fillure 111-4. The rapid spread of shifting agriculture into forested 
lands and steep-sloped areas. as seen in this photograph from near 
San Esteban, ;s accelerating environmental and social prl)blems in· 
Honduras (Courtesy 0/1. Dickinson). 

Choluteca River Basin showed that in 
general these people were less con
cerned with the problems of erosion 
than they were with the absolute lack 
of land. In trying to effectively deal 
with the problem of erosion and soil 
depletion in Honduras it would seem 
necessary to place more emphasis than 
has been done in the past on the pre
vailing socioeconomic forces which 
operate to produce the imbalance in the 
distribution of land rather than 
faulting the campesino and his practice 
of slash and burn agricul ture. This 
would entail shifting attention to the 
current underuti lization of the poten
tially most agriculturally productive 
lands found on the north coast and 
elsewhere, as well as a thorough exam
ination of the expanding cattle export 
industry in Honduras. Certainly many 
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cultural practices found among the 
peasantry of Honduras contribute to the 
problem 0: erosion and soil depletion 
but to single out the campesino as the 
prime culprit, as the media has done so 
often, is to treat the symptom rather 
than the problem. Studies in the 
Choluteca basin have shown that 
camresinos who own their land are more 
inclined to practice conservation 
measures than those who must rent or 
share crop the land. 

Small Farmer Attitudes 

Very few of the farmers in the 
Choluteca River Basin own flat lands. 
As a result staple crops such as maize 
and beans are planted on slopes. The 
combination of sloping la~d and use of 
these particular crops has been shown 
to be very condusive to erosion. It 
has also been shown that maize produc
tion in this area is a losing proposi
tion in terms of man-hours and monetary 
value of the crop produced. Even 
though armed with this information, it 
would prove extremely difficult to 
convince the farmer to stop growing 
these crops in favor of substitutes 
that would be better suited for sloping 
terrain. The cuI tivation of mai ze and 
beans is an integral part of campesino 
culture, dating from the earliest cul
tures of Mesoamerica. Such a strategy 
should be viewed more as a risk
averting measure than as an irrational 
continuation of an agricultural prac
tice that has proven to be a major 
cause of erosion. The campesino living 
at subsistence levels has little room 
for error, and accordingly, acts in a 
pragmatic way relying on tried and true 
practices. The campesino's present
time orientation results in plans being 
made on a day-to-day basis, and prob
lems are tackled as they occur. As 
such, emphasis is placed on what can be 
expected within the immediate future, 
based upon past experience, and not on 
the effects of his actions on degrada
tion of land resources in the long 
term. 

Another of these value systems is 
the belief in "good and divine 
intervention" which functions as a 
mechanism to explain or rationalize the 
occurrence of natural events. Natural 
resource problems, such as the erosion 
and leaching of soils and diminishing 
water supplies. are seen as natural and 
uncontrollable phenomena belonging to 
the province of supernatural influence. 
In this way the peasant does not see, 
himself as responsible. The peasant is 
aware of the deteriorated quality of 
land that has come about wi th genera
tions of use but poorly understands the 
relationship between his activities and 
the environment. The campesino does 
not associate low crop yields with soil 
erosion but attributes it to exhausted 
soils or the lack of rain (or inconsis
tent rains), all of which are events 
beyond hiG control. 

One parti~ular example should 
illustrate this problem on a large 
Bcale. The Lago de Yojoa watershed 
covers approximately 34.000 hectares 
and is situated in the Departments of 
Cortes. Comayagua and Santa Barbara. 
For some time now, the env ironmental 
quality of the watershed has been in a 
state of decline. The government 
issued a special law (Decree No. 71) 10 
years ago which declared the watershed 
to be a protected zone (Zona Protegida 
No.5). Since that time nothing more 
has been done to amelio~ate the deteri
orating si tuation. The present popu
lation has been estimated at· 21,656 
people. More than 70 percent of them 
are small scale agriculturalists who 
supplement their income with fishing. 

The people of the area regard the 
watershed as a resource to be 
exploited--i.e •• when asked for what 
purpose they would use the forest. if 
they could, a common reply was for the 
extraction of timber to be processed in 
small scale saw-'mills. Others said 
they would clear &reas for sugar cane. 
As such, when aske~ why there was so 
much soil erosion ~.n the area the 
majority respo '.ded th... t it was due to 
heavy rains--not makir,g the connection 
between L >restation and subsequent 
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rains, but simply heavy rains. Others 
put the blame on Hurricane Fifi of 1974 
for having carried the soil away. A 
small number (7.1 percent) saw defores
tation as the cause. 

Social Forestry: An Alternative?-
COHDEFOR has established a social 

forestry program to provide incentives 
for the campesino not to burn the 
forest but rather, to take care of it. 
In part, this action program stemmed 
from an at tempt to deal wi th the 
tremendous loss of timber resul ting 
from illegally set fires over the past 
seven years (Table III-2). The program 
in general has been unsuccessful for 
many reasons. 

The SSF was legally established with 
Decree No. 103 on January 10,1974 and 
full y implemented as a Department 
within the COHDEFOR structure by 
·.. ,vember of the same year. The intent 
It this time was to develop a program 

.. reby the campesino population living 
.Ln and around the forests were to b~ 

fully integrated into a system that 
would conserve the natural resources of 

the forest and at the same time mutual
ly benefit the campesino Ly giving him 
access to a share of the profit to be 
made from the forest. In 1976, the 
status of the SSF as a Department was 
reduced to that of a Section under the 
Department of Forests, and with this, 
much of its former strength was lost. 
In 1980, the SSF received $425,000-
which represented approximately 5 per
cent of the Forest Division's budget 
(S8,OOO,OOO)--and only one half of this 
sum was deSignated for use at the 
district level. 

The main emphasis of the social 
forestry program has been the estab
lishment of resin cooperatives. Other 
activites such as the collection of 
liquidambar, latex de tuno, and pine 
seeds have been initated as well, but 
it is the resin cooperative that is the 
mainstay of the program. Thp. reality 
is however, that onJ.y a tiny fraction 
of the campesino population is served 
by t:he cooperatives, and a great deal 
of envy and resentment on behalf of 
those not participating has beC'n gen
erated since the inception of the pro
gram. In the first years of operation 
money and materials were loaned to 

TABLE III-2. TIMBER LOSS AND ASSOCIATED VALUE DUE TO ILLEGALLY SET FIRES 


YEARS NUMBER OF SURFACE CUB IC METERS VALUE 
ILLEGALLY SET BURNED OF LOST LOST 
FIRES (HECTARES) TIMBER (DOLLARS) 

1975 1,026 4,504 4'55,040 22,752,000 
1976 872 10,166 10 1,660 5,083,000 
1977 2,326 66,983 669,830 33,491,500 
1978 2,203 113,525 1,135,250 56,762,500 
1979 2,135 28,593 285,930 14,296,500 
1980 3,581 85,021 850,210 42,510,500 
1981. 3,200 30,000 300,000 15,000,000 

--
Source: COHDEFOR 
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cooperatives. Later, after financial 
failures, largelY as a result of dis
organization and unfamiliarity with 
basic accounting procedures, loans were 
curtailed. 

Cooperatives that have managed to 
survive face additional problems. One 
of the most prominent is the extremely 
low value they receive for the col
lected resin, in which they have no 
voice in determining the price. 
Another is the uncertainity of having 
the primary resource dry up should 
COHDEFOR authorize someone to cut the 
trees. Personnel from COHDEFOR and 
DIFOCOOP who come to assist as exten
sionists or trouble-shooters have been 
accused of being ill-prepared in under
standing the campesino culture and the 
special problems encountered in living 
in the forest. The net effect is that 
their efforts to solve some of the 
basic problems are thwarted by their 
lack of sensitivity. 

Campesinos see a great deal of waste 
boing on in the saw-mills and resent
lIent is created at the sight of saw
mills stripping entire hillsides of 
pine on which local residents may have 
been refused permission to cut pine for 
their own use. The situation is more 
offensive when the pines are on common 
ej idal land that the village has tra
ditionally considered its own. Another 
source of irritation is the hiring by 
COHDEFOR of outsiders instead of lo
cals. For example, fire-control work, 
is highly sought after and to fill the 
brigades COHDEFOR invariably hires 
outsiders who have their identification 
papers in order. Few campesions have 
such papers. 

RECOMMENDATIONS 

• 	 Preserve and Study Ethnic Environ
mental Management Systems. Indi
genous ethnic groups (Appendix 3) 
can make val uable contributions to 
the larger society of Honduras, 
particularly in transferring thei.r 

base of knowledge about utilization 
of tropical forest resources. Their 
socioeconomic adaptations to these 
fragile ecosystems have evolved over 
hundreds of years reflecting systems 
of stable resource use. The impact 
of encroachment by ladinos (persons 
of Spanish blood, perhaps mestizo) 
onto tribal areas represent a threat 
to the loss of this fundamental 
knowledge and to the survival of the 
ethnic and socioeconomic disinctive
ness of tribal populations. Con
flicts between ladino and Indian 
cultures should .be viewed as poten
tially detrimental to the preserva
tion of perhaps unique environmental 
management systems in Honduras. 

• 	 Preserve Archeological Resources. 
Those sites given highest priority 
by IHAH should be addressed by the 
GOH and the donor communi ty and 
preservation strategies, both in the 
short and long term, should be 
formulated. Those sites recorded on 
the national registry should be 
evaluated for their heritage and 
touristic values i~ the near future. 

• 	 Support FENATRILIH. With financial 
and organizational assistance I 
FENATRILIH could become an effective 
political organ for the Indian. 

• 	 Increase Understanding of Campe
sino's Perception of Environment and 
Natural Resources. In trying to 
understand the campesino who lives 
in the fores t and his at ti tude 
towards the conservation of local 
natural resources attention should 
be given to the way in which he 
views his participation in the bene
fits that the forest has to offer. 
In the first place, it is important 
to realize that the campesino does 
not regard the forest as an ideal 
place for earning a living nor for 
achieving personal progress. The 
forest does not provide him with 
immediate food, nor does it generate 
a permanent source of employment. 
The perception of the campesino .is 

so 




that he has only his own labor to 
count on, that he does not own the 
soil he works on, nor does he own 
the trees which surround him. The 
real wealth of the forest comes from 
the harvesting and sale of timber 
itself, not from the subordinate 
activites of collecting resin or 
other by-products. Until the 
campesino can become involved with 
the forest in such a way that he is 
allowed to participate in the weal th 

that it has to offer, he will not 
take care of it. 

• 	 Issuing Identification Papers to 
Campesinos. The GOH shc)uld issue 
proper identification papers to 
campesinos currently wi thout them. 
Having appropriate papers would 
enable campesinos to p.articipate 
more fully in the various economies 
of their region. 
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IV. ENVIRONMENTAL CONSIDERATIONS IN AGRICULTURAL DEVELOPM~~T 

INTRODUCTION 


This chapter describes the agricul
tural environment of Honduras and 
3ddresses a number of environmental 
problems evident in the agricultural 
;ector. Two sections comprise this 
iiscussion of environmental problems: 

• 	 Critical environmental issues 
such as discrepancies between 
actual and potential land use, 
land tenure, stream f low and 
agricultural use of water 
resources, pesticides in the 
environment, deforestation and 
slash and burn agricul ture, and 
erosion. 

• 	 Constraints to development that 
are perceived as precluding 
viable alternatives, including 
such topics as the landless rural 
population, cattle production and 
environmental degradation, allo
cation of resources for small 
farmers, and institutional 
fragmentation. 

.n addition, action items are recom
tended that could improve the ability 
,f the GOH and USAID to address the key 
ssues and constraints discussed. 

~ 	AGRICULTURAL ENVIRONMENT 

A summary of the ecosys tems of 
onduras is found in Table IV-I. There 
re eight ecological life zones in 
onduras (Figure IV-2) for which appro
riate land uses have been recommended, 
aking into consideration climate, geo
orphology and crop adaptations (Table 
V-2) • More detailed life zone and 
ssociation mapping has been completed 
or the departments of Altantida, 

Comayagua, Cortes, Franciso Morazan and 
Yoro, but are not published yet. 

CRITICAL ENVIRONMENTAL ISSUES 

Discrepancies Between Actual and 
Potential Land .Use 

The total land area of Honduras is 
approximately 112,988,000 hectares of 
which it is estimated that 25 percent 
has a potential for agricultural use, 
66 percent for forest and non-agricul
tural lands and 9 percent for urban and 
undefined lands (Table IV-3). The best 
soils for intensive agricultural use 
are located on the coastal plains and 
river valleys of the north (Figure 
IV-I) and south coast (i.e. Nacaome and 
Choluteca in the south; Guayape. Patuca 
and Aguan in the central and northeast; 
and Sula and Lean in the north) and in 
the interior valleys of Zamorano and 
Comayagua (Figure II-I, p. 26). Current 
and proj ected areas of important crops 
are shown in Table IV-4. 

In comparing potential with actual 
land use, only about one-third of the 
land classified as adequate for annual 
crops is utilized in this manner. In 
contrast, much land that is utilized 
for annual and perennial crops is only 
classified for forestry or extensive 
uses such as wildlands or cattle 
farming. These apparent paradoxes are 
caused principally by the existence of 
large holdings using good soils exten
sively for cattle or reserve lands 
while small holdings on steep slopes 
and/ or poor soils are utilized inten
sively by a dense population. For 
example, livestock grazing on alluvial 
soils of the Caribbean lowlands may be 
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TABLE IV-1 


THE AGROECOSYSTEMS OF HONDURAS 


ographic Estimated Estimated Predominant Agricultural 
Area % Total Land % Total Population Activities 

rthern Coastal 13 24 Bananas, Pineapple, Live
ains and Lower Stock, Sugar Cane, Citrus, 
untains Slopes African Oil Palm 

s tern Lowlands 20 1 Sparse Riverine 
Agriculture Near Coast 

ntral Highlands 65 70 	 Shifting Agriculture, 
Small Farmers 
Produce Basic Grains, 
Coffee, Tabacco, and 
Livestock, Some Vegetables 
and Fruits. 

dfic Lowlands 2 5 	 Cotton, Sugar Cane, 
Melons, Vegetables, 
Livestock 

rALS 	 100 100 

re IV·1. The fertile soils of the north coast of Honduras are ex
11 for intensive agriculture. Pineapple production at Standard 
's Monte Cristo Farm near La Ceiba produces fruit and juice 
~port and provides steady employment for thousands of people 
;s region (Courtesy of P. Dulin). 

economically viable, but certainly 
represents an underutllization of the 
land resources. 

Land Tenure 

Land tenure is characterized by many 
small holdings and a few very large 
holdings (Table IV-5). There are an 
estimated 195,297 farms, over 50 
percent of which have less than three 
hectares. Most small fanners practice 
shifting and semipermanent agriculture, 
generally on sloping or marginally 
productive soils, whereas the large 
commerical farms utilize some 
mechanization, fertilizers, and 
pesticides on the better agricultural 
lands. The incorpation of the landless 
rural popula t ion in to a prod uc t i ve 
agricultural economy continues to be an 
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TABLE IV-2 


LIFE ZONES OF HONDURAS AND THEIR RECOMMENDED USE 


ARE A 
S~bola Ecological Formation Recommended Use 	 Principal Recommended Species Hectares Percent 

BH-T Hoist Tropical Fore~t Intensive agriculture on alluvial Bananas, cacao, rice, rubber, 3,723,900 29.0 
soils, cattle production on leveled yuca, tropical fruits, African 
moderately sloping lands, and oil pale ,pej ibaye palm, robusta 
forest production on st~ep slo~es. coffee, beef cattle, and native 

forest opecies. 

BS-T Dry Tropical Forest 	 Intensive agriculture with 
supplementary irrigation on alluvial 
soils, intensive cattle production 
and cultivation of annual crops 
without irrigation on non-alluvial 
soil~ of gentle to eoderate slope, 
permanent forest production on steep 
slopes. 

Cotton, sugarcane, tobacco, rice 1,721,800 15.2 

under eventual irrigation, 

sesace, corn, yuca beans, 

sorght:::l, tropical fruits (mango, 

papaya, %apotillo, citrus, etc.) 

cattle on irrigated on non

irrigated posture an swine, 

native foreat apecies. 


BHS-T Very Dry Tropical Intensive agriculture with Sugarcane, cotton, corn, milo, 34,750 0.003 
.·orest irrigation on alluvial soils, millet, henequen, melons, 

annual crops without irrigation tropical fruits, beef cattle, 
and extensive cattle production and native forest species. 
on leveled and moderately sloping 
land, forests on steep slopes. 

BHH-ST Wet Sub-Tropical Agriculture on deep volcanic soils Coffee, tea, sub-tropical fruits 1,607,850 14.1 
Forest and gentle to moderate slopes, and native forest species. 

dairy production on volcanic soils 
of moderate slopes, forest production 
on non-volcanic soils and on steep slopes. 



TABLE IV-2 


LIFE ZONES OF HONDURAS AND THEIR RECOMMENDED USE (Continued) 


ARE A 
Ecological Fomat ion RecOllDended Use Principal RecOllDended Species Hectares Percent 

BH-ST Hoist Sub-Tropical Intensive agriculture and cattle Arabica coffee, tobacco, corn, 4,058,750 35.4 
Forest production on lands of gentle to sugarcane, peanuts, sub-tropical 

moderate 8lop~s, forest production fruits (pineapple, avocado, 
on steep slopes. citrus), dairy cattle and swine, 

pine (for ~od and resin). 

BS-ST Dry Sub-Tropical Agriculture (with supplementary Cotton, sugarcane, tobacco, rice 170,900 1.5 
Forest irrigation) on allLvial soils, corn, beans, aillet, tropical 

extensive cattle production on non fruits (aango, papaya, zapotillo), 
alluvial soils of Doderate slope, pine (for wood and resin). 
forest production on steep slopes. 

BH-HB Pre-Hontane Hoist Intensive agriculture and cattle Potatoeo, corn wheat, alfalfa, 298,950 2.6 
Forest production on gentle to moderate vegetables, flowers, temperate 

slopes, forest production on steep climate fruita, dairy production, 
slopes. swine, pines. 

BHH-HB Wet Pre-Montane Forest production on lands of Native forest species, in particular 243,300 2.1 
Forest moderste slopes and forest managed pines and firs. 

for watershed protection on steep 
alopes. 

SOURCE: Hapa Ecologico de Honduras (1962), prepared by Dr. Leslie H. Holdridge, Organization of American States. 

aSymbols appear en key to map (Figure IV-2). 



TABLE IV-3 


LAND USE FOR THE PERIOD 1970-1972 AND 1975-1977 


1970-72 	 1975-77 

(100(, Ha) % (1000 H~) % 

Forest and Underutilized Land 6,544.9 56.91 1,380.0 65.85 

1- Tropical Hardwoods 3,408.3 29.64 3,920.0 34.98 
2. Eroded Lands and Other 	 397.8 3.46 760.0 6. :'8 
3. Pine 	Forest Areas 2,738.8 23.82 2,700.0 24.09 

Agricultural Land 	 3,869.0 33.64 2,800.0 24.98 
VI 
00 1. Cultivated 	 1,370.5 11.92 1,769.1 15.78 

Crops 643.8 5.52 719.6 6.42 
Cultivated Pastures 735.7 6.40 1,049.J 9.36 

2. 	 Non-Cultivated 2,498.5 21.73 1,030.9 9.20 

Potentially Available 1,924.5 15.87 741.0 6.61 
Natural Pasture 449.6 3.91 289.9 2.59 
Fallow 224.4 1.95 

Urban 	 Areas, Mangroves and Swamp Areas 1,086.1 9.44 1.028.8 9.18 

Total Geographic Area 1 
11,500.0 100.00% 11,208.8 100.00% 

1The total area was officially modified after 1972. 


SOURCE: U.S. AID 1980. Originally from CONSUPLANE, Plan Nacional Agropecuario 1979/83. 




TABLE IV-4. CURRENT AND PROJECTED AREAS OF IMPORTANT CROPS* 
(Units of 000 hectares) 

Basic Grains 

Corn (1973-74) 

Beans 

Rice 

SorghlDD .. 

Wheat (1973-77) 


vegetables 

Tomatoes (1973-74); Potatoes, Onions, 
Garlic, Cabbage 

~chy Crops 

Banana (1973-74) 

Plantain (1977-78), Yuca (1973-74) 


Fruits 

Oranges, Lemons (1975) 

Pineapple (1975-77) 

Melons (1975-77) 

Cashew (1977) 


Oil Seed Crops 

African Palm (1978) 

Coconut (1973-74) 

Sesame (1973-74); Peanuts Soybeans 


(1975-77); Castor Beans (1977-78) 

Other Cash Crops 

Cacao 
Sugar Cane 

Coffee 

Tabacco 

Cotton 


Current 

319.9 
70.4 
14.8 
59.0 
0.2 

3.39 

42.7 
11.5 

2.45 
1.0 
1.5 
0.9 

2.8 
3.8 

3.5 

0.5 
35.0 

116.5 
10.3 
7.7 

Projected (1983) 

386.1 
70.4 
14.8 
59.0 
0.8 

4.12 

51.4 
21.2 

2.05 
3.1 
2.5 
7.9 

7.6 
4.5 

5.38 

1.0 
45.2 

121.2 
12.7 
13.7 

TOTAL 707.84 834.25 


Source: U. S. AID. 1978. 


*Year of current census given in parentheses. 
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TABLE IV-S 


NUMBER AND SIZE OF FARMS AND AMOUNT OF FARMLAND 


Total 
Individual Farm Size Number of Farms % of Total Area of Farms i. of Total 

(hectares) (hectares) 

Less than 1 33,774 17.3 21,534 0.8 

1-2 38,643 19.8 53.584 2.0 

2-3 28,699 14.7 69,865 2.6 

3-5 23,631 12.1 93,696 3.5 

5-20 47,478 24.3 468,983 17.6 

20-50 15,164 7.8 461,464 17.5 

Greater than 50 7,908 4.0 1,485,949 56.0 

TOTAL 195,297 100.0 2,655,095 100.0 


SOURCE: U.S. AID 1978. 1974 Agricultural Census. 

important social problem with long-term 
environmental consequences. 

Stream Flow and Agricultural Water Use 

The combination ur long dry seasons 
and irregular rainfall patterns in many 
parts of Honduras results in substan
tial seasonal variations of streamflow 
requiring careful crop scheduling and 
irrigation to insure harvest. 

The supply of surface water is ample 
for the country as whole, but its dis
tribution is not uniform. Many of the 
regions with the highest population 
density and demand are located in zones 
with lower water yields. During the 
dry season, rivers discharge only about 
40 cubic meters per second as compared 

with six times that amount in the wet 
season. 

It is unknown whether salt water 
intrusion may be occurring in the lower 
Chol uteca River since cot ton and vege
tables are being irrigated at periods 
that coincide with low surface-water 
flow. No data was available to esti 
mate freshwater requirement for 
esturaries and mangroves located at the 
mouth of the Chol uteca in the CuI f of 
Fonseca. 

Although there are few available 
data describing agricultural pesticide 
or fertilizer concentration, it can be 
assumed that the agricultural contam
inants become more concentrated durin. 
periods of low streamflow, especiaU"; 
in cotton-growing regions. Periods 0: 
peak streamflow produce sediments an.: 
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flooding on potentially productive 
lands in the lower watersheds. Rates 

f erosion have accelerated due to 
~eforestation, overgazing, and inappro
priate land uses. Eroded lands have 
increased from 3.5 to 6.8 percent of 
total lands from 1970 to 1977, but 
should be viewed as anI y a rough 
approximation (SRN, 1977). 

pesticides in the Environment-
The status of pesticide use is not 

clear due to the lack of adequate 
documentation and the continually 
changing aspect of pesticide utili 
zation. In 1978, the value of 
~sticides (herbicides, insecticides, 
nematocides, fungicides) imported to 
Honduras amounted to $18.6 million of 
lihich two-thirds was of U.S. origin. 
iJater quality data shot.; that DDT, 
Jieldrin. toxaphene, methyl and ethyl 
?srathion and endrin were utilized 
. wily in cotton growing areas, 
r. maril y in Chol uteca and Olancha 
ICAITI, 1976) • However, no 

lnformation was found that estimated 
lesticide use on vegetable crops, basic 
:rains or export frui t prod uced in 
,ther parts of Hand uras • Since banana 
md pineapple production is destined 
Isrtially for U.S. consumption, 
,esticides applied by the two 
ultinational companies are those 
pproved by the USEPA since all fruit 
ust meet tolerance standards. 

In 1980 the Federal Insecticide, 
ungicide and Rodenticide Act was 
romulgated into a regulation stating 
hat any U.S. exporter who is shipping 
cancelled pesticide must notify EPA. 

he U.S. Embassy is notified a~d in 
Jrn explains the heal th hazards to the 
)st country. The law was passed in 
~der to control indiscriminate dumping 
: restricted pesticides on third-world 
luntries. Since July 1980 there has 
!en only one report of DDT imported 

Honduras from the United States. 
lis does not j,mply that harmful 
!sticides are not being applied on 
.elds since there are no laws 'llhich 

control importation of pesticides from 
neighboring countries or Europe. 

All shipments of beef exported to 
the U.S. are inspected and analyzed for 
pesticide residues at port of I~ntry. 
Since September 1980, there have been 
five cases where export meat has be~n 

rejected because tolerance levels were 
exceeded with DDT, dieldrin, and/or 
heptachlor. These violations stand out 
since there were no citations previous 
to September, 1980, not' af ter December, 
1980. There is no evidence as to the 
source of the Honduran meat contamina
tion problem particularly concerning 
indiscriminate use of agricultural 
pesticides. Obviously p~sticide levels 
in the Honduran environment have not 
been quantified and more effort should 
be devoted toward their investigation. 

Deforestation and Slash and Burn 
Agriculture 

Roper (1980) attributes a deforesta
tion rate of 80,000 hectares per year 
to slash and burn agriculture practices 
in the broadleaf forests resulting in 
an equivalent gross commercial value 
loss of more than 300 million dollars 
annually. Cliff (1980) ~Dtimates that 
50,000 to 60,000 hectares of pine 
forests are cut over each year through 
commercial timbering activities. 
Natural and artificial regeneration of 
pine forests is impeded due to forest 
fires on an estimated 20,000. to 
2,000,000 hectares each year. Fuelwood 
is by far the most important energy 
source for domestic use with 97 percent 
of Honduran households using fuelwood 
for cooking. Annual collection and 
consumption of fuelwood is estimated by 
CONSUPLANE at 2,767,000 tons per year 
or the equivalent of greater than 
22,500 hectares of forest. 

Shif ting agricul ture, the tradi
tional cultivation practice in 
Honduras, is used in piedmont and in 
mountain areas since the more level 
lands of the valleys are used for 
intensive cultivation of commercial 
crops such as bananas, sugar cane, 
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)tton and cattle. The growing popu
it ion and an influx of immigrants from 
L Salvador and Nicaragua have resulted 
1 an even greater number of campesinos 
)ving into the steep mountain areas 
~earing virgin and secondary forests 
) cultivate beans and corn. With 
~ttle or no appropriate cultivation 
ld conservation techniques, the soils 
·e usually exhausted of nutrients or 
.ghly eroded in 2 to 5 years. The 
LOds are then fallowed, <lbandoned, or 
!eded with grasses and sold to cattle 
·oducers, thereby expanding grazing 
IOds. The campesino then either 
Incentrates his farming on remaining 
md or moves on to clear ne~'I1 forest 
eas. Continuing growth of the rural 
pulation ~esults both in ohortened 
llow periods and expansion of the 
ttlement onto marginal land. 

osion 

A basic distinction exists between 
osion as a natural geological process 
d erosion provoked by people. 
ologic erosion occurs where tropical 
getation has been disturbed by storms 

landslides. But, due to rapid 
tural revegetation, the basic soil 
ructure remains intact. In contrast, 
e removal of vegetation, overgrazing, 
Itivation of annual crops or other 
tivities have accelerated erosion. 
ese practices increase runoff and 
:ourage mass movement of soil (see 
~ure VI-2, p. 93). Given the same 
>pe and climate, the physical struc
C'e of a soil becomes the variable 
ltrolling the susceptibility of that 
II to erosion under different uses. 
lce some rural areas have already 
~passed their carrying capacity in 
:ms of human .3ettlements and poten
il agricultural productivity, 
lsures of erosion might be used as 
licators of environmental degrada
10. The National Acadaster Survey is 
:empting to document the potential 
,sibility of Honduran soils. 
Weathering 	 is generally more rapid 
the Caribbean coast where rainfall 

is relatively .high, resulting in more 
water being available for chemical 
reactions and leaching than on the 
Pacific side where total rainfall is 
less and the dry season longer. 

CONSTRAINTS ON DEVELOPMENT 

General Considerations 

The following concerns affect the 
integrated devel.opment of the agri 
cultural sector: 

o 	 Lack of offical acceptance that 
environmental management goes 
hand in hand with economic devel
opm~nt both at the sectorial and 
national level. 

• 	 Lack of a well-defined environ
mental management strategy which 
legally links an official land 
use policy with agrElrian reform 
and the overall national develop
ment plan. 

• 	 Absence of institutional guide
lines and environmental manage
ment criteria that link agricul
tural credit with technical 
assistance in areas of soil 
conservation. 

• 	 Inappropriate technologies for 
small farmers, or inappropriate 
land utilization. 

• 	 Promotion of high energy agri 
cultural technologies which the 
small farmer cannot afford and 
which create dependency on 
foreign energy sources. 

• 	 Lack of developed institu
tional linkages that promote 
information exchange and avoid 
duplication. 

Some of the responsibility for these 
weaknesses lie with international donor 
agencies that provide funds for local 
agricultural credit programs or direct 
technical assistance for agricultural 
development of watershed management 
projects without providing environ
mental management support and 
training. 
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Landless Rural Population-The demands for land and the proc
eSses of shifting cultivation and inva
sion of forested lands are well docu
JIIented and emphasize the severity of 
the problem of the landless rural popu
lation (Figure 111-4, p. 47). Unfortu
natel Y a large maj or! ty of the people 
that have the greatest impact on 
natural resources are those occupying 
untitled lands. They are not incorpo
rated into the agrarian reform process 
because they lac~ papers and in essence 
are non-enti ties, out of reach of any 
~overnmental institution or regula
tions. Even the implementation of an 
ippropriate nationpl land use policy 
nay have considerable difficulty in 
~ncompassing the migratory rural popu
lation since they frequently invade new 
forest lands or areas with little road 
lccess. 

Since shifting cultivators are fre
luently forced to utilize marginal 
1.ls, yields decrease and weeds and 
':,tS become more difficult to control 
ter one or two crops, so they move on 

:0 	 search for new areas to clear. 
lithout radical changes in rural 
:mployment opportunities combined with 
.n increased agircultural productivity 
n the best soils, and completion of 
ore equitable land distribution, this 
rocess of invading broadleaf forests 
nd 	 cultivation of marginal steep lands 
an 	 be expected to continue. 

Often associated with- the above
entioned process are cattle~en who 
urchase the "improvemen t s" (land 
tearing) from the shifting cultivator 
ld 	 who plant pasture grasses. Conse
uently, what was historically a 
ltional cropping/ fallow-system is now 
semi- or permanent agricul ture wi th

ut 	 fallow periods which allow for 
ltrient recovery by successional vege
ltion. Converting marginal steep 
mds that are classified for protec
_ve and forestry use to pasture will 
!sult in poor pastures and costly 
Isses of soil resources. In dry areas 
.th sloping soils, there is the ten
!ncy to overgraze leaving little 

vegetative cover to hold the soil 
during periods of heavy rainfall. In 
humid areas, exposed soils are Suscep
tible to erosion and pasture quality 
difficul t to maintain. Ideally on 
suitable sites, good yields can be 
maintained with combinations of crop 
mixes and low inputs of fertilizer and 
pesticides, thus maintaining soil 
fertility and stability. 

The conversion of the rural popula
tion to a permanent agriculture adapted 
to soils and ecological characteristics 
of the area, will help stabilize these 
people where the land is capable of 
producing sustained yields. 

Effectiveness of Agrarian Reform 

The agrarian reform movement has set 
as a goal the relocation of 120,000 
families on 600,000 hectares. As of 
1980, 33,381 families (1,292 grou!'s) 
have been placed on 209,403 hectares 
(Figure IV-3). In brief, the rate of 
new land settlements p::r year is just 
about equal to the antL.1ill ir.crease in 
the rural population. Consequently the 
land reform program on a national basis 
has had little net effect in reducing 
the extent of minifundia or landless
ness as it existed in 1978. 

Rate of abandonment of farms by 
far:llers has been high, particularly 
in the largest project, the Bajo Aguan, 
which has approximately 25 percent of 
the total land in the agrarian 
reform program. Reasons for poor 
performance of reform groups is 
summarized belov: 

o 	 "Collective farming" systems 
presently used by INA are not 
acceptable to many campesinos. 

• 	 High incidence of natural 
disasters--i.e. hurricanes 
floods, droughts. 

• 	 Choice of crops, level of inputs, 
and general farming systems 
implemented were not compatible 
with the ecological constraints 
of the area. 

• 	 Heavy concentration on production 
of basic grains and subsequent 
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failure to purchase grains at 
previously announced support 
prices. 

• 	 Poor management decisions that 
extend agricultural credit 
against inadequate evidenc~ of 
specific yields and ability to 
repay loans or utili l!e sophisti 
cated technology with untrained 
labor. 

• 	 The land area legall y designated 
for the Bajo Aguan proj ect ~1aS 

predominantly marginal with some 
lands of more than 15 percent 
slope. 

Under the agrarian reform law, the 
beneficiaries of the program are even
tually to assume full responsiblity for 
production activities. This implies 
the need for a program of farmer train
ing. Adequate training for beneficiary 
groups to prepare them for fliture 
managerial roles does not exist and 
short courses are poorly coordinated 
with respect to content and target 
~roup. Before large government invest
lents are committed, it is recommended 
hat the present land reform program be 

critically reviewed in terms of eco
nomic, social and ecological accepta
bility and compatibility with the 
national agricutural development 
policy. 

Cattle Production and Environmental 
Degradation 

Overemphasis of cattle production to 
the exclusion of alternative land uses 
and location of cattle enterprises on 
unsui table lands are major constraints 
to development. 

In recent years beef ex.ports have 
increased markedly and now rank fourth 
(after bananas, coffee, and wood) in 
terms of foreign excr.ange earnings 
(Figure IV-4). There ".re approximatel y 
2,200,000 head of livestock, 10-15 
)ercent of which are slaughtered each 
lear for the export market. With un
.imited access to foreign markets it 
lould be possible to export virtually 
~l the meat produced, to the detriment 
If the Hond uran consumer. 

Fllure IV-4, Cattle production, as shown in this photograph from 
La Ceiba, continues to be one of the most important income pro
ducers for the agricultural sector (Courtesy of J. Dickinson). 

Meat production (45 kilograms/ 
hectare/year) combined with milk 
production (208 liters/ hectare/year) 
could yield a combined gross income of 
$140 hectare/year which serves as an 
incentive to intensify and expand beef 
production in suitable and marginal 
areas alike. 

Approximately 60-70 percent of all 
the beef produced comes from small 
livestock producers (15-20 head each) 
who mayor may not have land titles. 
This is the group who will most likely 
expand their grazing on adjacent steep 
lands since credit assistance provided 
by the government, combined with incen
tives of high price, promote exploita
tion of marginal ~esources. Evaluation 
of grazing practices and of exploi ta
tion of Central American natural 
resources for benefit of foreign 
markets have been critical (Myers, 
1981; Shanek 1980). 

Continual exploitation and expansion 
of cattle grazing in marginal steep 
lands not ecologically suited for this 
activity can cause increase in river 
sedimentation, loss of soil and overall 
resource degradation due to overgrazing 
and soil slippage. Therefore, it is 
important that ecological criteria and 
the philosophy of environmental manage
ment be incorporated as an integral 
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part of the loan evaluation procedure land and water resources to produce 
to avoid conflicts between short-term their crops and livestock, their access 
economic interests and long-term human to services is limited and government 
well-being and land resource productiv assistance is often slow and poorly 
ity. timed. That a large percentage of 

small farmers are essentially living 
outside of the economy is demonstrated 

Allocation of Resources for Small by comparing the usc of agricultural 
Independent Farmers technOlogy with farm size (Table IV-6). 

To imply that external assistance 
Small farmers prod uce sixty percent needs to be increased or is lacking for 

of the basic grains and sixty to agricultural development is misleading. 
seventy percent of the livestock in In 1978, 10 major assistance agencies 
Hondura.s. Although small farmers provided the equivalent of U.S. $170 
utilize and manage a large portion of per rural inhabitant, approximately 

TABLE IV-6 

USE Of AGRICULTURAL TECHNOLOGY BY FARM SIZE 

Size Total No. (and %) No. (and %) No. (and :0 Using 
of No. in Using Using Bought Some Type of 

Farm (HA) Country Fertilizer Seed Input* 

1 - 3 101,116 2,923 ( 2.9 ) 2,354 ( 2.3) 8,921 ( 8 •. 8) 

3 - 5 23,631 1,062 ( 4.5) 562 ( 2.4) 2,986 (12.3) 

5 - 10 28,259 1,615 ( 5.7) 926 ( 3.3) 4,514 (16.0) 

11 - 20 19,219 1,428 ( 7.4) 922 ( 4.7) 4,239 (22. 1) 

21 - SO 15,164 1,509 (10.0) 1,264 ( 8.3) 4,814 (31.7) 

51 or More 7,908 1,609 (20.3) 1,650 (20.9) 4,284 (54.1) 

rOTAL 195,297 10, 146 ( 5.2) 7,678 ( 3.9) 29,663 (15.2) 

tFertilizer, Insecticides, fungicides, Herbicides, Veterinary Products and bought 
Scad. 

;QURCE: U. S. AID, 1978. 
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double the average annual rural per 
capita income. Of the farm credit 
assistance, 60 percent went to agrarian 
reform programs, 25-30 percent to 
medium-sized cattle farmers and only 
10-15 percent to small to medium 
independent farmers. 

Institutional Fragmentation 

The key agricul tural development 
institutions are plagued by overlapping 
assignments, the duplication of func
tions and technical manpower and frag
Dented jurisdictions. Consequently, 
:ompetition for agronomists occurs 
3mong INA, MRN, and BANADESA since each 
3genc y provides technical assistance to 
:arry out agricultural development pro
~ramn and services at the local level. 

The current fragmented agricultural 
iector organization--duplicative func
:ions, duplicative and competitive man
,~wer structure, uncoordinated institu
;unal policies, ineffec tive coord ina
on of operations and lack of flexi
_~ 	 authority and operational resources 

.n the field--adds up to a reduction in 
:he 	 opportunity for effective and effi 
:ient delivery of developmental ser
ices to the agricul tural sector. Ex
ernal financing agencies have and con
tnue to contribute to this fragmf.'mta
ion by insisting on establishing proj
cts with relatively autonomus 
uthority. 

There is also fragmentation in the 
unctions performed and services 
elivered to the areas under agrarian 
eform and to those in non-reform 
reas. For example, in the Aguan valley 
he 	 INA proj ect is situated near Tocoa 
nd 	 COHBANA has a proj ect in Isletas 
bout 40 kilometers away. COHBANA is 
esponsible for assistanc~ in banana 
roduction; INA assists with oil palm 
ld 	 grapefrui t as well as fund scapi tal 
nprovements such as land level ing and 
rainage, and MP:: assists with basic 
rain production, all in the same area. 

Land reform areas are surrounded by 
naIl independent farmers who require 
!chnical assistance and credit. Farm 

size and income are criteria for deliv
ering some government services; in 
other instances the crop itself 
(bananas, coffee) governs how the 
farmer is servel\. 

INSTITUTIONAL ANALYSIS 

Institutions Affecting Agricultural 
Development 

The following list includes the 
principal governmental institutions 
that directly affect agricultural pro
duction, land use, research, agricul
tural credit, and agricultural planning 
(Anderson, 1977). 

National Cadaster Program (PCN). 
This program was begun in 1976 with a 
series of loans and grants from AID. 
Its objectives are: 

• 	 to establish a registry system to 
help the government issue clear 
land titles 

• 	 to develop an efficient property
tax administration to assess 
taxes and increase governmen t 
operating income 

• 	 to perform an agricul tural 
resources inventory involving the 
collection, analysis, and organi
zation of accurate resources 
infol."mation concerning soils, 
water resources, vegetation, and 
other factors, over a 71,746 
square kilometer project area in 
the country. 

A secondary activity of the project is 
to prepare a land-use potential classi 
fication for the country based on the 
USDA soils classification. This class
ification would serve as the primary 
tool in land planning (Figure IV-S) and 
could further serve as a tax assessment 
tool (i.e., paying less taxes for more 
appropriate uses). In 1980, AID 
extended its support of the program 
with approximately 3.3 million dollars 
as part of the "Honduras Natural 
Resources Management Proj ect ." 
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figure IV·5. Appropriate land use would preclude use or steep slope 
areas ror agricultural purposes such as depicted in the photograph 
rrom La Entrada (Courtesy of P. Dulin). 

Instituto Nacional Agrario (INA). 
LNA was established in 1963 as a semi
iUtonomous land reform agency directly 
-esponsible to the chief of state for 
!xpropriating private lands and trans
:ering and titling these lands to land 
'eform beneficiaries. Historically, 
:ampesino pressure through demonstra
:ions and land invasion has provided 
.mpetus for land reform activities. 
'urther pressure may be expected to 
ncrease as a result of dramatic 
hanges in nearby Nicaragua and El 
alvador. Since its inception INA has 
xpanded in response to crises and 
olitical pressures, adding departments 
nd functions as the situation demands. 

Most of the land to be transferred 
r titled under the agrarian reform law 
as for new settlements on previously 
ncultivated land with little or no 
lfrastructure. Since 1978 the efforts 
f INA have been dedicated to assisting 
le established, high cost land reform 
~ttlements with farm management, 
raining, marketing, <'l1".1l technical 
;;sistance. This overemphasis on 
;tablished land reform settlements 
~glect the large maj ority of smaller 

settlements and precludes the redis
tribution of additional land. 

In addition to its land reform and 
social functions, INA also provides 
some technical assistance, but 1s not 
responsible for credit, research or 
marketing (Anderson, 1977). To date 
there is little evidence that environ
mental management concept 5 are appl ied 
to the implementation of land use 
policy or production systems by INA. 

Ministry of Natural Resources (MRN). 
This minj.stry is composed of five 
separate departments: Planning, 
Agricutural Operations, Renewable 
Natural Resources, Mining, and Water 
Resource. Agricutural Operations and 
Renewable Natural Resources are respon
sible for production, research, and 
extension in the agricul tural sector. 
There are only 300 extension agents 
for the entire country of whom fewer 
than 50 percent actually have· contact 
at the medium and small farmer 
level. The program for soi I conserv
ation generally emphasizes fertility 
rather than soil and water conservation 
practices. The ministry is organized 
into seven regional offices and serves 
the agrarian reform sector as well as 
independent farmers. 

Instituto Hondureno del Cafe 
(IHCAFE). This autonomus institute 
was established to provide assistance 
to small coffee farmers and co-ops. 
Its functions include: research, 
technical assistance, sales of inputs, 
road cons t ruc t ion, co-op promot ion, 
crop diversification, marketing 
information and regulation of export 
marketing. Of all the agencies engag~ 
in agricul tural development IHCAFE is 
probably having the greatest impact 
by providing an integrated package of 
servi.ces to the small farmer. 

Banco Nacional de Desarrollo 
Agricola (BANADESA). The fomer Banco 
Nacional de Fomento has been restruc
tured to serve as the principal credit 
and banking agency for agricul tural 
development. Loans are available for 
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production of basic grains, livestock, 
citrus, fruit tree crops, vegetables, 
oil seed crops, coffee, cotton, cane 
and others. Generall y INA has to 
supply a guarantee since almost all the 
small farmers applying for loans do not 
tto ld land title. 

A brief summary of loan procedures 
a,a problems follows: 

• 	 Upon receiving a credit petition, 
BANADESA sends an inspector to 
evaluate land, to discuss the 
planting schedule, and to prepare 
a budget for estimated production 
costs. 

• 	 Agricultural extension agents 
(MRN) accompany BANADESA inspec
tors and work in coordination on 
the eval uation. 

• 	 There is no ecological (i.e. land 
capability) consideration for 
loan disbursements. If soil con
servation measures were recom
mended and clearly defined then 
these costs could be incorporated 
into a loan agreement, but cur
rently they are unspecified and 
consequently omitted. 

• 	 Long-term loans (5-1 years) for 
livestock, perennial crops, or 
equipment require land title as 
collateral, but short-term credit 
(6 months) usually uses a crop 
mortgage for collateral. This 
procedure encourages exploit:ve 
land use, often on marginal 
soils, and contributes to an 
unstable relationship between 
farmers and the land resource. 

• 	 Loan default is much greater with 
farmer groups 0 rgani zed in 
cooperatives under the reformed 
sector compared to private 
independent farmers (an estimated 
60 versus 40 percent). Small 
farmers engaged in shifting agri
culture rarely receive credit 
assistance. 

• 	 External sources (USAID, WE, lOB) 
do not require the evaluation of 
environmental management (land 
use capability, crop adapta
bility, level of production 
inputs, appropriate technologies) 

criteria for loans for institu
tions extending agricultural 
credit to Honduran farmers. 

Corporacion Nacional Del Banano 
(COHBANA). This autonomous corporation 
was established to provide assistance 
to independent small and large owners, 
co-ops and agrarian reform groups on 
banana lands as well as to manage 
banana proj ects on land turned over to 
the agrarian reform program. It pro
vides credit, farm management, tech
nical assistance, capital improvements 
and marketing. COHBANA is supposed to 
be self-sustaining from revenues gener
ated by a surcharge on production under 
its control. 

Direccion General de Fomento 
Cooperativo (DIFOCOOP). This decen
tralized unit of the Ministry of 
Economy is responsible for the legali 
zation of cooperatives for oversight of 
the legal requirements for operations 
of such co-ops, and for training and 
development programs relating to 
cooperative development. Facilitating 
the operation of agricutural sector 
co-ops constitutes the most significant 
activities. 

Consejo Superior de Planificacion 
Economica (CONSUPLANE). This inter
sectorial institution is responsible 
for national planning and has a section 
devoted to agricul tural planning which 
designs the national development plan, 
the annual agricultural operating plan, 
reviews each sector budget, coordinates 
external technical assistance and 
evaluates programs. There is an 
envi.ronmental unit within agricultural 
planning that is responsible for con
servation of natural resources for all 
sectore. However, lack of funding and 
personnel has resulted in little impact 
or utilization of this unit. 

Agric~ltural Training Centers 

The information presented here 
results from visits to the Pan American 
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Agricutural School and ESNACIFOR and 
analyses of agricultural training by 
AID, MRN and CONSUPLANE. 

The six agricultural education 
institutions (Table IV-7) are the 
source of most of the professional 
trained in technical agricul ture 
for the public anti private sector. The 
graduates of these training centers 
frequently become involved in planning, 
extension, agrarian reform or forestry 
where a background in simple land 
use/land capability is needed in making 
decisions and implementing specific 
proj ects. With the exception of the 
National Forestry School, there is 
little emphasis in environmental 
nanagement that teaches practical life 
zone ecology, land use capability 
:lassification, or appropriate 
technologies for small farmers. The 
~ational Forestry School has recently 
oegun offering a multiple-use forestry 
:ourse which will inc1 ude aspects of 
3~rl)-forestry, nurseries, pasture 
nanagement, fruit culture, small 
Inimal production and fuelwood 
)roduction. 

lliCOMMENDATIONS 

;eneral 

Support Land Use Capability Classi
fication System. The National 
Cadaster Program has the mandate to 
produce a comprehensive and imple
mentable land use capabili ty/ 
classification mapping system to 
provide the GOH agencies with the 
physical and biological data 
required to ma~e sound agricultural 
and resource management decisions. 
However, little progress toward 
accomplishment of this system has 
been made due to budgetary con
straints of PCN. The GOH should 
adequately fund and staff the 
Cadaster Program jn order to enable 
it to carry out its responsibil 
ities. 

• 	 Design Regulations to Implement Land 
Use Criteria. The legal basis to 
implement a common land use 
criteria for all institutions 
dealing with agricultural/forestry 
development (CONSUPLANE, MRN, INA, 
COHDEFOR, IHCAFE, BANADESA) is 
needed. This means an integrated 
land use policy that will apply 
simultaneously to agrarian 
r.eform, as well as forestry. 
coastal zone, and wildlands 
management. 

• 	 Pr.omote Environmental Management 
Practices. Projects that incor
porate environmental management 
practices such as soil conservation~ 
watershed management, appropriate 
technologies and cropping systems 
for small farmers who tend to be 
utilizing marginally productive 
lands should be fully promoted. 

• 	 Use Fertile 
Production. 
agricultural 
sophisticated 
technologies 

Soils for Intensive 
Proj ects that ir,tensify 

production based on 
and high energy input 
should be located on 

the best fertile soil available. 

• Incorporate Environmental Management 
Criteria Into Curricula of Local 
Institutions. Existing training 
institutions (EAP, CURLA, ESNACIFOR, 
ENA, EAJFK) should have an environ
mental management curriculum that 
includes agroforestry practices I 

hillside farming, small farmer 
technologies, and land use 
capability criteria. Environmental 
education should also be made 
available to agricultural extension 
agents since they have the greatest 
contact with the rural population 
target group. 

• Increase Assistance for Small 
Farmers. Future proj ects for small 
farmers are needed to determine 
appropriate farm size/economical 
unit and cropping patterns/crop 
selection to enhance productivity 
and return on investment. 

70 



TABLE IV-7 


AGRICULTURAL TRAINING CENTERS IN HONDURAS 


Total years 
Education of Graduates/ Y 

Training Center Graduates Title By "80/81 

Escuela Agricola 
John F. Kenned y (EAJFK) 

13 

National Agricultural School (ENA) 15 

National Forestry School (ENF) 15 

Mennoni te School 10 

Panamerican 
(UP) 

Agricultural School 
15 

Centro Universitario Del 
Atlantico (CURLA) 

Litoral 
16 

Agricultural 
Technician 

45-55 

Bachiller 70-90 

Forester 35 

Assistant Agronomist 10 

Agronomist 35 

Agronomist 
Forester 

70 
70 

TOTAL 335 - 365 

SOURCE: 	 Martinex, Jose L. 1977. Escuelas Agricolas de Honduras, Oferta y Demanda d 
Recursos Humanos a Nivel Medio y Superior. USAID. 

• 	 Emphasize Private Landholder Field encouraged, allowing small farmer 
Trials. Private lands rather than to plant fruit trees or othe 
government agricultural experiment suitable crops in order to decreas 
stations or model farms should the dependence on coffee. 
implement demonstrations of erosion 
control, cropping systems, or 
appropriate technologies. Recommendations to USAID/Honduras 

• 	 Regulate Pesticides. The imple- • Support advisory services for tho 
mentation of a law that regulates design of research and develop
pesticide formulation, importation, ment in integrated oest mana~e

utilization, and establishes safe ment for cotton and vegetablt 
guards to avoid water contamination crop production • 
and human poisoning is needed. • Avoid promotion of new hosl 

country 	institutional bureauc
• 	 Encourage Crop Diversification in racies, and strengthen existin~ 

Coffee Areas. Crop diversification structure so that environmen L, 1 
in coffee growing areas should be management policies can b€ 

implemented. 
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• 	 Develop proj ect preparation 
guidelines that inc! ude environ
mental management criteria (i.e. 
land use, land capability, 
cropping patterns, appropriate 
technologies, water and soil 
conservation practices, etc.) to 
be incorporated at initial stages 
of planning. Overall environ
mental assessment procedures 
including social, economic and 
natural resource impacts need to 
be reviewed so that formalized 
eva! uation does not deter proj ect 
development, but takes a hard 
look at its approach and long
term consequecces. 

• 	 Increase the awareness and prdC
tical application of environ
mental management concepts in all 
mission offices. The activities 
of the natural resources advisor, 
currently within the Office of 
Environment and Technology, 
should be expanded to serve and 
to guide sectors such as agricul
ture and civil engineering, which 
most directly nffect the land and 
surface water resource base. 

• 	 Provide a short-term course or 
series of seminars for AID pro~ 

fessionals that explains how 
environmental management is an 
integral component of the project 
planning process. 
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V. MANAGEMENT OF HONDURAN FOREST RESOURCES 


NTRODUCTION 

This chapter 
• 	 describes the forest resources of 

Honduras 
• 	 identifies critical problems that 

nega t i vel y impac t the fores t 
resource base 

• 	 provides an institutional 
analysis of selected national and 
international agencies 

• 	 highlights social forestry 
incentives 

• 	 reviews forestry laws, training 
centers and CHODEFOR projects. 

series of recommendations designed to 
rengthen the management of forest 
gources are also presented. 

~ FOREST RESOURCE 

In 1974 COHDEFOR estimated the 
:ent of the forest resource to be: 
.7,4000,000 hectares of forest 

land in the following conditions: 
68 percent containing productive 
forest, the rest degraded forest 
from industriC!l exploi;:ation, 
agricul ture, and grazing, and in 
mangrove and second growth brush 

• 	 4,400,000 hectares of broad leaf 
forest and 

• 	 3,000,000 hectares of pine 
forest. 

Broadleaf forests are primarily 
:lted in the departments of Olancho, 
on, Gracias aDios, Cortes, EI 
iiso and Yoro. Most of the areas oE 
adleaf forest are small isolated 
:s, usually on high mountains or 
!r areas of difficult access. Pine 
!sts are located in the Department 

Francisco Morazan, Comayagua, 

Olancho, Copan, Yoro, EI Paraiso, 
Gracias aDios, Santa Barbara, 
Ocotepeque, Lempira, Intibuca and 
La Paz. 

Tne Broadleaf Forest 

The principal commercial species for 
export are Caoba (Swietenia macro
phylla), C~dro (Cedrela odorata), Gran
adillo (Dalbergia tucurensis), and 
Nogal (Juglans olanchana). Also impor
tant are Guanacaste (Enterolobium 
cyclocarpum), Cortes (Tabebuia guay
acan), San Juan (Vochysia hondurensis) 
and Laurel (Cordia alliadora). Appen
dix 2 lists the principal commercial 
species found in the broad leaf forests 
of Honduras. All these are used domes
tically for furniture and house con
struction. In addition, San Juan 
(Vochysia hondurensis) is Widely used. 
Other species provide gums, resins and 
medicines: resin from Liqt:idambar 
(Liquidambar styraciflua), latex from 
the Tuno (Poulsemia armata) and tannin 
from several species of mangrove, es
pecially on the Pacific coast of 
Honduras. 

Fuelwood is a very important energy 
source for the poorer people of Hon

.duras since it is the pri~cipal cooking 
fuel. Over 5,500,000 cubic meters per 
year, or 5 times that used for all com
mercial wood production, are used to 
cook the family meals. This wood is 
primurily obtained from broadleaf spe
ci.es l:ut pine is used at times. The 
pref2.rred spr:cip.s is oak (Quercus 
spp.), which is usually split and 
dried. Charcoal is used principally in 
the cities. Around Tegucigalpa the 
hillsides have been denuded of trees. 
Photographs of the ci ty iil 1905 show 
the surrounding hills well forested 
with pine and hardwoods. The same 
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ills are now covered with marginal 
ettlements or grass. 

The broadleaf forest is under attack 
rom all sides (See Figure V-I). The 
ampesino looks to the broadleaf forest 
5 the source of future farm land. The 
attleman feels that the forest is an 
mpediment to development of the cattle 
ndustry of Honduras. The average Hon
uran looks upon the unexploited forest 
s a sign of underdevelo~1ent. Even the 
Jcal forester tends to view the natu
31 broadleaf forest not as a resource 
J be managed but rather a~ a site for 
forest plantation. 

Commercial use of hardwoods is lim
ted because of the small domestic mar
et and a poorly developed export mar
et. Most mills only take about 10 per
:nt of the volume harvested, including 
3hagony (Caoba) and a few other spe
lese The remaining species are left 
ehind, hence are unmarketable., Greater 
;e could be made of these l~ftovers 

t',8use approximately 50 percent of the 
r 111'Hng volume is marketable. 

'fhe greatest dangers to the broad
~af forest are the campesino prac
icing shifting agriculture and the 
3ttlemanwho follows the shifting 
.lltivator and converts the newly 
Leared areas to pas ture • Not onl y is 
1e forest lost but also the wood 15 

Jrned on the spot 50 that even the 
mnediate income from the valuable spe·· 
i.es is not realized. Estimates of 
~maining virgin broadleaf forest indi
lte that more than 2,000,000 hectares 
lve been lost since 1960. The rate of 
Learing is estimated at over 80,000 
~ctares each year or 4 percent of the 
~maining forest. If this rate contin
~s, the last remaining broadleaf for
jts will disappear within 25 years, a 
)55 of inestimable value. The wood 
.one has an es til.Jated present val ue of 
Ter $4,000 per hectare equivalent to a 
~arly 1055 of $320,000,000. And, val
~R of forest cover for watershed and 
)il protection, wildlife, al though 
~ver calculated, can be assumed to be 
~eat • 

The prognosis for the broadleaf 
)rest is extremely poor. Pressures 

are strong., socially, economically, and 
politically.. Without e. change in the 
priorities of Honduras and the inter
national organizations sponsoring 
development programs the pressure will 
c0ntinue on the virgin broadleaf 
forest. 

The Pine Forest 

Principal species of conifers in 
Honduras are Pinus caribaea, Pinus 
oocarpa, and Pinus pseudostrobus .--The 
different species are distributed by 
al ti tude: Pinus caribaea from 0-600 
meters, Pinus-clocarpa from 500-1100 
meters and Pinus pseudostrobus above 
900 meters. ----:;rrthough all of these 
species are 'Used as a wood resource. 
Pinus oocarpa has the greatest range 
and vol ume arid is the maj or source of 
pine wood prod uced in the coun t ry. 
Pinus pseudostrobus has the smallest 
range and volume. The largest stands 
of Pinus caribaea are found in the 
Departments of Gracias a Dios and 
Olancho in the Culmi area. 

The wood produced from these species 
is as durable as yellow pine or pitch 
pine on the international market. It 
has characteristics very similar tn 
wood of the pine species of the south
ern United States. The I!laj or markets 
for pine wood are the Caribbean, 
Venezuela, and Europe. 

Other commercial products of the 
pine forest are gum resin, pine seed 
and to a lesser extent firewood. Resin 
is partially refined in Honduras then 
sold to the international naval stores 
market (Figure V-2). Seed is collected 
from the forest ami used for domestic 
reforestation programs and exported to 
more than 30 countries. 

The area of pine forest has not 
diminished appreciably since the 1964 
inventory, but the volume o·f the 
standing timber has been reduced from 
48 million cubic meters in 1964 to an 
estimated 28 million cubic meters in 
1980. This indicates that a far 
different problem exists in the pine 
forest than in the hardwood forest. 
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Figure V -2, Resination of pille trees before their eventual harvest 
provides cooperative employment for hundreds living in the pine 
regions (Photo cour/esy of P. DII/lnl. 

Cutting, both commerical and non
commerical, is reducing the density of 
the pine forest. Most commercial 
exploitation is in mature forests. 
These are rapidly being cut over with 
the only remaining extensive stands 
being in Olancho in the Corfino re
serves. Non-commerical cut ting is for 
fuel wood. , used principally for burning 
lime in the areas of Siguatepeque in 
Comayagua and Talanga in Francisco 
Morazan. The second growth stands are 
exploited for fence posts, light posts, 
fuelwood, tobacco stakes, and other 
items. 

The pine forests are not about to 
disappear from Honduras. Man'6 activi
ties are instrumental in the wide 
distribution of pine. Repeated fires, 
agricultural activities and grazing aid 
in spreading these successional spe
cies. Natural disasters also help pine 
spread to new areas. For example, many 
areas on the north coast denuded by 
Hurricane Fifi in 1974 have come back 
in pure pine stands; Areas easily seen 
from the highway between Tela and La 
Lima where massive slides occurred in 

1974 are almos t full y covered by Pi nus 
caribaea. -

Pine is the major source of wood for 
the Honduran sato.'lIlill J.ndustry. It is 
most accessible and c:onvertible to a 
product readily acceptable on wo~ld 

markets. Of the 241.5 million board 
feet of lumber export,ed from Honduras 
in 1980, 237 million board feet ~as 
pine. This industrial activity gives 
employment to more than 36,000 people. 
When the mature pine runs c·ut. and if 
the second growth forest is not ready 
for production. the industrial wood 
sector will face severe disrupt ion of 
production. Estimates of the present 
rates of cut ting of the forests indi
cate that the mature pine forest will 
be gone in approximately 18 years. 
Commercial milling will stop and not be 
able to resume fOl" appro:lCimately anoth
er 18 years. This assumption is based 
on the present poor growth OF the s~c

ondary stands affected by fi'.e and ear
ly cutting for uses such as posts, 
grazing, or agriculture. 

Good forest management could encour: 
age regrowth by preventing destructive 
fires, by encouraging reforestation, by 
controlling exploitation, thinnings, 
and destructive practices such as 
clearing for marginal agriculture. 
Better and more efficient utilization 
of the raw material would increase the 
life of the mature stand. Estimates of 
60 percent waste of the useable mate
rial in standing timber may be low. 
Waste of recoverable wood at"· the mill 
may be as high as 50 percent. If -~et.~er 
utilization of this material could' be 
made the life of this important :.ndus
try could be extended to cover the pro
jected gap of 18 years, especially if 
forest management practices were im
proved to bring the second growth for
est up to its potential for production. 

MAJOR PROBLEMATIC AREAS 


A number of major problematic areas 
in the forestry sector have been 
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identified by the field team: 
• 	 shifting agriculture 
• 	 grazing of cattle 
• logging 

e deforestation 

• soil ".!roston 
Q underutilization of raw material 

• 	 fire 
• 	 reforestation 
• 	 poor communications among organi

zations 
• management deficiencies. 

Each problem area will be discussed 
with its accompanied 5ub-problems. An 
attempt will be made to point out the 
roots of the situation now facing the 
forest resource of Honduras. 

Shifting Agriculture 

In the tropics shifting agriculture 
is a threat to forest resources. The 
practice dates back to pre-Columbian 
times. At low population densities 

'er long fallow periods this practice 
I' ecologically sound. Several factors 
CIlllbine to cause shifting cultivators 
to invade areas of broadleaf forest in 
Honduras. Among these are population 
pressure, land scarcity, lack of access 
to land, lack of alternative employment 
and displacement by more powerful 
interests sllch as INA settlements or 
cattlemen. 

~azing of Cattle 

This problem is closely related to 
he previous one. Shifting agriculture 
ontinues until yields decline at which 
ime a cattleman will purchase this 
improved" grazing land and plant it to 
asture. The campesino views land 
onve·.ct~d to grazing land as. irrever
ibly removed from agriculturally suit 
lIe land (Murray, 1981). Former agri 
lltural land allover Honduras has 
~en removed from agricultural produc
:on forcing the growing population of 
lor Hondurans into the virgin forest 

to the urban areas such as 
!gucigal pa or San Pedro Sula. The 

statistics given earlier show what is 
happening to the forest in terms of 
loss per annum. 

A second direct effect of grazing is 
fire. For example, many of the fires 
started in the pine forest each year 
are to improve grazing. Grass growth 
under pine forests is generally of very 
low productivity. But the young grass 
leaves provide temporary feed after a 
fire. These fires cause widespread 
destruction of young regenerating pine 
less than 3 years old. Fire is gener
ally not a problem in the broadleaf 
forest. 

A particularly destructive and 
wasteful activity is occurring in 
Olancho. The cattlemen are paying 
people to cut areas of virgin forest, 
burn it and then plant grass directly, 
bypassing the period of crop produc
tion. A principal cause of this prob
lem is the open export market for beef. 
The United States has recently lifted 
the quota of beef allowed to be im
ported from Honduras. Cattlemen look
ing for short-term gains are taking 
advantage of this by rapidly exanding 
production, principally on previously 
forested areas. 

Logging 

Al though th~ system of logging for 
pine used in Honduras is tenned "clear
cutting," usually only about 60 percent 
of the trees on a site are cut. The 
others are left because they are too 
small, crooked or are thought to have 
rot. In hardwoods only selected 
species with specified size limits are 
taken, usually less than 10 percent of 
the stand volume. This results in not 
only greater waste but also makes 
returning for a salvage cut 
unattractive economically. 

Pine logging is by far the most 
1mportant, but typifies logging prac
tices in all forests. Loggers only pay 
a stumpage fee on logs removed from the 
forest. Saw mills buy only those logs 
guaranteed to produce saleable lumber 
eaL 'ly. Logs wi th rot or other de fee t s 
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are left in the woods. Truckers 
hauling logs are paid on a board foot 
basis measured by the Doyle Rule. This 
rule underestimates the volume of small 
logs in boardfeet. 

The last and probably the greatest 
inducement to waste of the wood in the 
forest is its very low val ue (see page 
77). COHDEFOR has set stl~page at only 
$6.00 per cubic meter, only about 20 
percent of equivalent value in the 
United States. This not only does not 
pay for services in the woods such as 
ietting up sales or monitoring 
extraction but also induces waste at 
every step in the conversion from 
standing timber to the final product. 
Marked disincentives result from these 
low prices. Both lOB and USAID have 
incl uded stumpage val uation in proj ect 
consideration. 

In pine stands, roads produce 
erosion and occupy large areas of 
productive land. Methods of construc
tion and road location are largely left 
to the logger. tvatenlays and drainage 
are only considered when absolutely 
necessary. Most mountain roads are 
unusable during the 4-6 month rainy 
season. Skid trials are over-used and 
often follow ridge tops or cross 
natural drainages. 

Deforestation 

A map of Honduran forests prepared 
by UNDP/FAO in 1967 has been modified 
to show the critical areas of defores
tation and frontiers of active forest 
clearing (Figure V-I).· Agricultural 
activities, logging, fire and natural 
disasters, such as hurricances, all 
contribute to deforestation. In the 
broad leaf forest, shifting agriculture 
is by far the major cause of defores
tation. Once this forest is cleared, 
for all practical pur~oses, the land 
use change is permanent. 

Industrial logging is often the 
first step in the loss of the broadleaf 
for~st. Such logging seldom results in 
clear cutting, and selective cuts are 
made where trees of known value are 

removed. The access roads used to 
extract these trees provide the routes 
for invasion by campesinos looking for 
land to farm. 

The pine forest faces a different 
set of problems. Clearing of this 
forest is usually the resul t of log
ging. Agricul ture does not play a 
significant role except in southwest 
Honduras along the El Salvador border. 
Natural regeneration is generally more 
than adequate to replace the stand 
if a seed source remains.; But yec3rly 
fires, common throughout the pine 
stands, kills all regeneration less 
than two years old and slows 
growth of young trees by scorching the 
crowns. 

Pinus caribaea regenerates well. 
Studies show tha t more than 17. 000 
seedlings per hectare are common the 
first year after a fire. Pinus oocarpa 
does not regenerate as well. Variable 
seed production may be the mejor caus~. 
Pinus oocarpa, when young, has the 
ability to sprout after a fire or if it 
is cut. This ability somewhat makes up 
for lower seed productiol"'. A study of 
this phenomenon should ~e undertaken to 
determine its importance for refores
tation and fire protection. Pinus 
pseudostrobus is an active regenerator 
and as such is similar to Pinus 
caribaea. 

Soil Erosion 

Soil erosion and soil development 
are continuous natural proceeses. When 
people's activities disrupt the proces
ses, problems arise. Deforestation and 
accompanying activities such as road 
building, logging, farming and grazing 
can be major disruptions. Most of 
Honduras is mountainous, and steep 
slopes are the rule. The soil s are 
qui te erodable when unprotected. The 
greatest cause of soil erosion is ag
ricultural clearing on steep lands. 
The magnitude of this problem becomE'S 
apparent if one considers first that 
over 80,000 hectares of new forest land 
are cleared every year and second, mUGh 
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arger areas of previously cleared 
:>rest land are refarmed. 

The second most important cause 
f erosion is due to logging-related 
:tivities such as skidding logs 
r building access road s. AI though 
]esp activities probably produce the 
reatest per hectare erosion, only 
)Out 35,000 hec tares are logged each 
!ar. Therefore, the total amount 
: erosion is far less than with agri-
Ilture. Since roads and skid trails 
'e not wa ter barred when they 
'e no longer needed, erosion from 
Ie surface sometimes long after 
~rations are terminated on the 
te. 

The third major SO\.lrce of erosion is 
~ to poor road construction and main
:nance. Road s are not properly 
owned, ditched or culverted. Cul
rts, when installed, are poorly 10
ted and too small. Full-bench roads 
e constructed when hal f-bench roads 
uld suffice. This drastically in
t'ases the side coast of loose soil. 
ids are often "in-sloped" further 

,IS holding more water on the surface. 
llasting of road surfaces is rarely 
le. Grading is only done when the 
ad becomes impassable. Often water 
)m an entire slope will be channelled 
:0 a single drainage causing massive 
)sion due to the greater concentra
m of water. 
The fourth major cause of eL'osion is 

)m natural diasters such as hurri 
les. Nothing can be done to prevent 
~s type of damage but the previous 
'ee activities. can and do intensify 
! problem. 

.erutilization of Raw Material 

The major part of the commercial 
d comes from the pine forest. Waste 
this resource starts at the stump. 
example, only the very best trees 
taken and from these only the best 

s. Logs are cut inacccurately, often 
ht or more inches too long. This re
ts in excess trim, often 8-10 per
t of the log value. If any defect 

such as rot is found, the log is left 
behind. 

Waste is common throughout the 
logging operation and continues into 
the mill. As referred to earlier, as 
much as 50 percent of the recoverable 
wood '...,rought to the mill is lost by 
over-sizing, poor sawing methods and 
bad maintenance of the milling equip
ment. Nominal size 2 x 4' s are often 
cut to 2 1/2 x 5 inches. This is done 
so that minimum si zes can still be 
reached with the badly maintained saw 
mill equipment. 

Waste is also indirectly influenced 
by the marketing process. For example, 
no attempt is made to sell low grade 
lumber so that mills do not produce it, 
resulting in wood being consigned to 
the burn pile instead of the lumber 
pile. With hardwood milling, the prob
lems are the same only the relative 
magnitude of waste is greater. Prob
ably only 10 percent of the merchant
able volume on a hectare of hardwood is 
removed to the mill and only about 50 
percent of this actually becomes Some 
saleable product. 

The biggest loss of wood, however, 
results from agricultural activities. 
Most forest cleared for agricultural 
purposes is simply burned on the spot 
resulting in zero utilization. 

COHDEFOR controls the sale and 
export of standing timber by law in 
Honduras. The established price for 
pine is $6.00 per cubic meter. Similar 
material is selling in the United 
States for approximately $25.00. The 
low price charged for the raw material 
induces waste. Several studies have 
shown that COHDEFOR's marketing is not 
aggressive and consists of basically 
taking orders. For example, they do 
not locate new markets for the wood 
products nor do they encourage 
development of new products. 

Fire 

Fire is a natural part of the pine 
ecosystem. It is the most important 
single factor maintaining pine in large 
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)anses of pure stands. Fire is rare 
the hardwood stands, but after the 

:ensive damage to the forest from 
-ricane Fifi in 1974 several very 
-ge fires occurred in the north coast 
mtains. 
In essence all fires in Hond uras are 

lsed by people. Fires are started 
many reasons: preparing land for 

ming; improving grazing; eliminating 
ks and snakes; making access easier; 
ting; and eliminating competition 

reducing fire hazard due to litter 
ldup in the forest. Deliberate, 
icious fires are set but their num
is not extensive ~'ltlen compared with 

er types of fires '. In SOl:!e cases, 
h fires are the result of resentment 
COHDEFOR's activitieG since the 

pesino receives li t tIe benefit from 
DEFOR's exploitation of the forest. 
Damage from fire is generally 
Jght to be restricted to young fast-· 
"ing pine stands. Fire will gener
y kill or severely damage young 
'5 less than 3 years old. Larger 
's often have their cro~ms scorched 
lose their leaves, representing a 
of growth for 2-3 years. Pine are 

.e resistant to fire and usually are 
killed outright except when very 

:g. Older trees are lost when .. cat 
s" develop at the base of the trunk 
burn through. Losses of trees in 
re stands may reach two percent in 
t fire. If this figure is accurate 
ughout Honduras, the loss of volume 
to fires in mature stands could be 
iderable. 
OHDEFOR has made great strides in 
ating and preventing wildfires 
19 the last five years. They are 
developing a program of prescribed 
Lng assisted by a technician pro
d by the Governmen t of Grea t 
lane Most of the efforts of forest 
~ement have concentrated on fire 
mtion. Although fire breaks around 
cultural clearings were rare in 
I a clearing without a fire break 
Ls rare. Fire towers and areas of 
!ction have also been established. 
Ie Canadian International Develop-
Agency has completed a program t(\ 

create a fire prevention capability 
with COHDEFOR. Radio communications 
were improved and equi IXtIent to trans
port firefighters and to combat fires 
was provided. Technical assistance 
helped develop the policy and pro
cedures necessary to prevent fires. 

Reforestation 

The Standard Fruit Company was 
planting trees in Honduras in the 1940s 
and 1950s. For example, over 2000 
hectares wen~ planted with a number of 
species. Of special note are the 
plantations of teak (Teftona grandis), 
a native species of the subcontinent of 
Asia (Figure V-3)., Teak furnished wood 
for a furniture market during the 
1970s. Although the wood is highly 
prized a large percentage of the volume 
was destroyed by clearing for agricul
ture or for establishment of African 
oil palm plantations. The teak was cut 
and burned on the spot. 

COHDEFOR has been developing the 
ability to reforest ~ince its inception 
in 1970. They have planted more than 
3,000 hectares, mostly pine, during 
the period of 1974-1980. COHDEFOR is 
becoming quite successful at solving 
the technical problems of the nursery 

Figure V-J. Planrations of teak. Tectona Rrandis, were pla":ed near 

Rio Lindo by Standard Fruit Company in 1943 for commercial u~e 


(Courter.\' of P Dulin). 
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and planting but has not been able to 
solve the social/cultural problem of 
people destroying the plantations by 
burning, grazing, or pulling up the 
trees after they are established. 

COHDEFOR attempted a large scale 
project of reforestation, funded by the 
World Bank, in the southwest part of 
the country in cooperation with the 
CONSUPLANE proj ect PRODERO. They 
established a plan to produce over one 
million seedlings and to plant 500 
hectares. The plantation was a tech
nical success but was soon destroyed by 
fires and grazing. The people of the 
region, al though willing to plant the 
pines for pay, were not willing to 
sacrifice the land for forestry. New 
plans by COHDEFOR call for emphasis 
on education, forest protection and 
natural regeneration. 

The broadleaf forests do not readily 
regenerate under present management 
practices. At present, management 
options only include: reserve status; 
';L'lective cutting; or clearcutting 
:ullowed by monoculture plantations. 
Unfortunately, clearcutting, burning 
and converting the area to crops or 
pasture is the expedient and most fre
quently selec ted use. Other optioi:~ 

are apparentl y not considered. Tech
niques of strip or patch clearcutting, 
~th the surrounding mature forest pre
;erved until natural seeding of desir
Ible species take3 place, offer a 
mtentially ·viable regeneration system. 
\gro-forestry methods, such as Taungya, 
light be used on soils appropriate for 
19ric ulture • 

Natural regeneration is, and will 
,e, the main process to maintain pine 
or some time. Plantations of planted 
ines are not presently feasible except 
here the natural seed source is absent 
r to fill in dreas of spotty natural 
egeneration. 

)or Communications Among Organizations 

This problem has resul ted in COlI

.icting resource use. Planning with
It consideration of impact on other 
ctors can adversely affect proj ects. 

For example, logg.i..ng the upper water
shed of the Aguan River is blamed in 
large part for the siltation and flood
ing in the Aguan valley. In another 
example CONSUPLANE, responsible for 
coordinating all national planning 
efforts, did not participate in 1980 in 
the preparation of the operation plan 
for the forestry sector. In fact they 
did not even receive a copy of the 
report through official channels but 
rather only received copies infor~al1y. 
The lack of communication is not only 
among development organizations but 
also among departmE~nts \"ithin the same 
organization. Coordination between the 
three operational departments of COHDE
FOR, namely forestry, production, and 
commercialization, is only intermittant 
at best. Before coordinated develop
ment of the forest resource on an eco
logically sound basis can be under
taken t communica t ion 1 ine s be tween 
these agencies must be further devel
oped and used. 

Management Deficiencies 

The forest manager must consider 
watershed protection as a major goal 
and constraint for activities of forest 
production. While COHDEFOR is directed 
by Decree 103 to be responsible for 
watershed management in Honduras, only 
a few small projects have been started. 
There is no real commitment to water
shed management in loggj ng and road
building or in other COHDEFOR activi
ties. Catchment areas used. for water 
production for cities have been 
reserved from exploitation in several 
parts of the country. This is a very 
extensive form of management and 
usually ~one at the insistence of the 
city, not COHDEFOR. 

INSTITUTIONAL OVERVIEW 

National Institutions and Key Groups 

The institutions that control and 
i nf 1 uence the managemen t 0 f fore s t 
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resources include several government 
:1gencies and ministries as well as 
:ampesinos and cattlemen organiza
'.:ions. The fact that these different 
)rganizations have conflicting inter
~sts and difficulty communicating with 
!ach other· causes problems because the 
!xternalities of one project become the 
!conomic impact of another project. For 
!xample. (!rosion from logging roads 
)ecomes siltation of a drinking water 
~eservoir. in the village below, and 
IUrning for pasture production elimi
lates pine regeneration. 

COHDEFOR. This is the organization 
·esponsible for the development and 
lanagement of the forestry sector, both 
lublic and private. In addition to pro
:ection of the national forest and res
.oration of national forest resources, 
:OHDEFOR plans, promotes and finances 
he growth of efficient primary and 
.econdary wood product industries. 
:OHDEFOR also contributes to the bet
erment of the living conditions of the 
ural population, about a third of 
hich live in the forested areas of the 
ountry. 

The Board of Directors of COHDEFOR 
as 	the follot.,ing rr..ember5: 

o 	 President of the Republic 
o 	 Hinister of Natural Resources 
., 	 Min.ister of Economics and Com

merce 
• 	 Minister of the Treasury and 

Public Credi t 
• 	 Minister of Defense and Public 

Safety 
• 	 Secretary of the Superior Commit

tee of Economic Planning 
• 	 General Manager of COHDEFOR (non

voting) 
The corporation contains four opera

ional departments directly responsible 
Jr carrying out the goals of COHDEFOR: 
Jrestry, production, commercializa
lon, and finances. 

o 	 Forestry. The Forestry Depart
ment has direct influence on a 
national level and maintains 
eight different forest districts. 
These are divided into management 
units that are responsible for 

carrying out such activities as 
silviculture, protection, exten
sion, nursery production, refor
estation, w~tershed management 
and development of the social 
forestry system. More than 70 
percent of COHDEFOR employees are 
in this department. 

• 	 Production. The Department of 
Production is charged with the 
devel opmen t 0 f the fo res t 
industry. They are responsible 
for controlling wood production 
nationwide. Services provided 
are the control of quality and 
technical assistance to the 
forest industry of the country. 

• 	 Commercialization. The Depart-' 
ment of Commercialization is 
responsible for marketing forest 
products both domestically and 
internationally. The principal 
international markets for COHDE
FOR are the Caribbean ,Europe, 
Japan and other countries of L
atin America. 

• 	 Finances. The job of developing 
and promoting the industrial for
estry sector is assigned to the 
Finance Department. Strengthen
ing primary and secondary indus
tries requires financing equip
ment installations that allow 
optimum utlization of the raw 
material. Financing exceeded 
over $7,300,000 during the period 
1974-1980. 

The strategy for industrial develop
ment of the corporation has been to 
integrate investment from the private 
and the public sector to create com
panies such as Central de Aserrio de 
Siguatepeque, S. A. (CASISA) and 
Forestal Industrial Agua Fria, S.A. 
(FIAFSA). The CORFINO project in the 
forest district of Olancho has been 
initiated recently. This large scale 
proj ect affec ts a considerable area of 
intensive forest production and refor
estation and will require an investment 
of 150-200 million dollars during the 
1981-1985 period. 

COHDEFOR has a substantial invest
ment in the Programa de Desarrollo 
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Forestal de Comayagua. This is a 
program to amplify the forestry activ
ites of the region. The project covers 
over 1,200,000 hectares with invest
ments of 15-20 million dollars planned 
for 1981-1985. 

As could be expected in such a large 
and complex institution, a number of 
serious pt'oblems exist. Major among 
these are: 

• 	 Lack of clearly defined policies, 
regula t ions and guidel ines • 
General laws exist, but few have 
specific regulations. 

• 	 Lack of coordination and communi
cation, both within COHDEFOR and 
between COHDEFOR and other insti 
tutions. 

• 	 Poor performance in the imple
mention of plans and decisions. 

These problems have created a large and 
indecis~ve bureaucratic organization. 
For a thorough institutional analysis 
of COHDEFOR see Cliff (1980). Although 
these problems seem formidable, they 
1.4n be resolved only if assistance 
t>rograms by technical and administra
tive experts develop and implement 
eff ec ti ve pol icies and proced ures • 
The result of the internal problems of 
COHDEFOR is uncontrolled exploitation 
of the forest, usually with ecologi
cally unsound methods. 

COHDEFOR has over 340 trained for
esters, about one-third are college 
graduates and the rest have some tech
nical ~~c~ool training. This group of 
forestry specialists is among the 
largest in Latin America. Honduran 
foresters, while well educated, do not 
have sufficient practical experience. 
There arE~ few role models or examples 
of successful proj ects for them to 
emulAte. Standards of performance are 
loosely established and not enforced. 

INA. This agency Is responsible for 
implementing the Agrarian Reform law. 
They also are required to train and 
give technical assistance to campesinos 
who have received land under this law. 

INA and COHDEFOR have the joint 
responsibility of delimiting forest 
land s. Interviews with INA personnel 

indicate that they are willing to 
cooperate with COHDEFOR but feel that 
COHDEFOR must take the initiative. 

Past INA projects such as the 
development of the Aguan River Valley 
have forced people off valley land into 
surrounding forest lands. The project 
'has had a high attrition since the 
"collective" farming approach proved 
unacceptable to a significannt portion 
of the new set tIers. Also people 
without identification papers cannot 
participate in INA programs and are 
forced to go to thp. forest when 
displaced by INA. 

MRN. This ministry is responsible 
for~veloping the agricultural produc
tion of Honduras. The minister is a 
member of the Directing Board of 
COHDEFOR and as such has direct input 
in 	both the forestry and the agricul
tural sectors. 

The department directly responsilile 
for park and reserve planning and wild
life management, RENARE, is situated in 
this ministry. There is little com
munication between COHDEFOR and RENARE. 

ENEE. ENEE is charged with the 
development of the electrical power 
systems for Honduras. This requires 
building dams, reservoirs and power 
lines throughout the country. These 
activities permanently remove lands 
from forest production. Power lines 
and roads provide additional access for 
colonization of forest lands. 

SECOPT • Road construction is a key 
factor in the development of a country. 
In Hond uras, however, it al so plays a 
major role in the destruction of the 
forest resource, especially of the 
broadleaf forest. Road construction 
causes erosion and removes some land 
from production. Usually the roads 
buH t by SECOPT are well cons t ruc ted 
but poorly maintained. The road from 
Progreso to Yoro, for example, exhibits 
erosion, slides and clogged r:ulverts. 
The Yoro Road passes through what was 
high forest only five years ago but is 
now largely cut over and planted in 
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orn and beans. The iiteep slopes in 
his area are nearly 100 percent. 
rior planning could have minimized the 
roblems associated with such roads. 

Cat tlemen. This group is a maj or 
:mtributor to deforestation and other 
npacts on the forest resource. They 
ave formed a politically powerful 
3sociation and are able to influence 
md management policy at all levels. 
1e activity of planting former agri 
.1ltural lands with pasture grass has 
cacerbated the deforestation problem 
I forcing marginal farmers into pre
.ously unfanned forest. In areas of 
.ancho, cattlemen are paying workers 
I cut the forest, burn the wood and 
.ant grass directly without going 
lrough a period of farming. 

The Campesino. Al though the campe
no plays a maj or role in fores t 
source destruction, he potentially 
uld participate in the productive 
nagement of the resource. The role 

the campesino is discussed in the 
llowing section, Social Consid
ations In Forest Management. 

ternational Institutions 

lOB. The IDB is a major source of 
1([5'""" for rural development proj ects. 

is the principal sponsor of the 
layagua Forest Development projects 

COHDEFOR as TlTell as of the con
'uction of the principal road network 
CORFINO. It has a limited technical 
Iff and often uses organizations such 

FAO to provide needed technical 
istance. 

u • S • Peace Corps. l';le Peace Corps 
long been "an important, force 

na t ural resource developmen t in 
d uras • There have been 34 vol un
rs assigned to COHDEFOR since 1974. 
Y have filled mostly field positions 

at present are mostly assigned to 
s promoting the social forestry 
tern in rural areas. These people 

often young and inexperienced; 

many are just out of school. However, 
they have earned great respect through
out Honduras and are known to work 
well under difficult conditions. Lack 
of experience is the greatest 
limitation of the Volunteer. 

FAO. FAO has the longest continuous 
experience in Honduran forestry. 
Experts arp. often technically capable, 
have developed some outstanding proj
ects, and are very thorough in plan
ning. A major concern about FAO is 
its record of inadequare training of 
local counterparts. After completion 
of an FAO project, Honduran agencies 
often find that they do not have the 
technical skills or experience to 
continue with project implementation. 

AID. After a lapse of more than 10 
years- AID has expanded its portfolio 
and now puts emphasis on natural 
resources proj ects. The first such AID 
project in Honduras, the Choluteca 
watershed management project, is inter
esting because it requires that several 
GOH agencies cooperate in its imple
mentation. 'This integral appr03ch to 
building resource management institu
tions should assist in developing 
better lines of communication. 

AID is hampered in its ability to 
develop and manage its programs because 
of a lack of technical staff experi
enced in natural resources program 
development and supervision. AID/ 
Honduras presently has only one trained 
forester, a recent graduate. 

A I Dis in the ear I y d ev e I 0 pme n t 
phase of a large forest management 
proj ect with COHDEFOR. This and the 
Chol uteca program would challenge the 
ability of a highly experienced project 
manager. AID needs to reinforce its 
capacity to manage and supervise 
natural resource development projects. 

World Bank. The World Bank has much 
the same role as IDB in Honduras. Of 
note is their support of the forestry 
segment of the CONSUPLANE--PRODERO 
project for rural development in south
east Honduras. 
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Government of Great Britian. Bri
tish aid in forestry has been very 
successful. An example is the develop
ment of a COHDEFOR seed processing 
facility at ESNACIFOR which now exports 
tre.e seed allover the world while pro
viding high quality seed for the refor
estation need s of COHDEFOR. Another 
successful program, that of dev::!loping 
proced ures for prescribed burning in 
pine stands, has been completed. Many 
of the practices for nursery operation 
and reforestation have been developed 
by British program personnel. The 
secret of their success seems to be 
tackling specific problems with a few 
very highly skilled, dedicated people 
who work closely with Honduran field 
technicians. 

CIDA. The Canadian International 
Developmer.t Agency has worked closely 
with COHDEFOR in the areas of fire 
protection, forest inventories, broad
"eaf forest management, and industry 
;inanclng. CIDA began funding such 
forestry projects in Honduras in 1977. 

JICA. Japan is the most recent 
country to prov ide aid for development 
in Honduras. Their only proj ect in 
forestry is an inventory with aerial 
photographs for the pine areas of La 
Mosqui tia. 

SOCIAL CONSIDERATIONS IN FOREST 
MANAGEMENT 

The U.S. Forest Service once was 
able to carry out its work in nearly 
complete independence of non-technical, 
social considerations. Professionals 
were working in isolated areas where 
nost of the resident population was 
employed in some aspect of forest 
nanagement. This aU changed in the 
nid-1960s. People everywhere were 
luestioning technical decisions based 
>n val ues never before considered 
Lmportant: aesthetics, recreation, 
Jilderness preservation and downstream 
!ffects of logging. Even private 

industry has encountered problems of a 
social nature. For example, in the 
state of Arkansas Weyerhaeuser Company 
found that people resented the company 
removing the oak/hickory forest and 
planting pine in its place. AI though 
the local people had no legal title to 
the land, they surely fel t that they 
had a right to use the land as they had 
for years for squirrel hunting, for 
free grazing, and for myriad other 
uses. Reaction to Weyerhaeuser's oper
ations was equipment sabotage, arson in 
the pine plantations, and even at times 
shots fired at the foresters. 

These problems are similar to what 
is now going on in Honduras. Techni
cians disregard, or do not understand, 
the needs, desires or customs of the 
local people Nhen planning the develop
ment of the forest. Honduran foresters 
have not been trained to understand or 
work with rural people. The forester 
is often from the city and does not 
have a feeling for life in the rural 
areas. Those programs that are deve
loped to aid the forest dwelling 
campesino are designed to distract him 
from destructive activities. For 
example, a caIItpesino is given beehives, 
hoping that he will make enought money 
to stop his destruction of the forest. 
Another example is the establishment of 
resin collecting cooperatives in hopes 
that the campesino can reap some eco
nomic benefits from the forest. In 
either case the new activity is eco
nomically marginal and does not involve 
the campesino in the management of the 
forest or in the maj or economic bene
fits derived from forest use. 

COHDEFOR has only recently emphasi
zed the needs of the campesino popula
tion because of cut ural bi~s and a lack 
of knowledge or experience in dealing 
with rural people who, often illiter
ate, have distinct cultural and ethnic 
values. The legal mandate of COHDEFOR 
permits incorporation of the campesino 
in forest management. The needs and 
desires of this group of people must be 
considered in any forest resource 
development plan undertaken. It is not 
enough to ini tate management plans to 
rectify damages caused by campesino 
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ac tivi ties. The campesino mus t be 
fully integrated into the management of 
the forest. He must receive direct 
benefits for his work there. These 
benefits could include wage labor, own
ership right!:;, and development of an 
entrepreneurial feeling toward the 
forest resource. 

An example of a proj ec t in which the 
social fac tor has been included is the 
broadleaf forest management proj ect of 
COHDEFOR, with technical afd f::-om CIDA. 
COHDEFOR is planning to create a new 
forest distdct in 1982 in the proj ect 
area to give the project greater prior
ity. Included in the proj ect is forma
tion of cooperatives of campesinos to 
selectively cut valuable trees and to 
hand saw them into cants for sale to 
local sav~ills (Figure V-4). These 
cooperatives will also encourage the 
harvest of wood that would otherwise be 
burned by the shifting agriculturist. 

Reserves of virgin forest are being 
delimited so that farmers kno·w where 
they are. Plantations of special use 
species, such as eucalyptus for fuel
wood, are being planted 'where land is 
available. In a cooperaU.ve venture 
INA will delineate lands that can be 
put under agroforestry systems such 
as Taungya, where management and 
conventional shifting agricultural 

Fillure V-4. Traditional methods of pit-sawing timber are still 
employed by rural people throughout Honduras to furnish their own 
building materials and to provide a secondary source of income. 
Such methods are used by campesino cooperatives such as Union de 
Suyapa shown :n this photograph (Courtesy 0/ P. Dulin). 

practices are combined. However, full 
implementation of the proj ect is in 
jeopardy because both CIDA and COHDEFOR 
have limited budgets. Given the tre
mendous loss of val uable timber to 
shifting agriculture each year, this 
type of effort deserves broader support 
from the development assistance 
cotl!Illunity. 

REVIEW OF FORESTRY LAWS 

The prine! pal laws governing forest 
management are Decree 85, the Forest 
Law, and Decree 103, the Law of 
COHDEFOR. Decree 85 outlines forest 
conservation and forest management 
requirements for Honduras. Of special 
note are the following parts: 

• 	 Chapter III-Definition, classi 
fication, declaration and admin
istration of forest areas and 
zones. This section gives the 
basic rules for classifying 
fores t lands. 

• 	 Chapter V, Article 31--Definition 
of private land ownership. 

• 	 Chapter VII--Protection of forest 
areas. This chapter requires 
that forest management plans con
sider watershed, soil, scenery 
and wildlife uses before 
approval. 

These laws have not been enforced. 
Many of the lat.,' s requirements are 
unclear because DP-cree 85 was written 
before COHDEFOR was created. The 
responsibilities of COHDEFOR are 
outlined in Decree 103. Article 8. 
which designates COHDEFOR as the forest 
admi:tistrator of the state, t'equires 
COdDEFOR to select, manage and maintain 
national parks. 

I~ORESTRY TRAINING 

CURLA 

This agricul tural college in La 
Ceiba is attempting to develop a 
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Bachelor of Science level forestry pro
gram. They have an impressive lis t of 
classes but have very few trained pro
fessors. They are located far from the 
pine forests but very close to the 
hardwood s. COHDEFOR professional s say 
that graduates of CURLA (about 10 each 
year) are no t adequa tel y trained and 
have no practical experience. To give 
broader field training, CURLA, for the 
first time in 1981, is offering a field 
camp in Talanga in the pine forest. 

It is questionable whether CURLA can 
develop a staff of teachers suffi
ciently experienced to produce well 
trained foresters within the five year 
program. Another concern is the lack 
of employment opportunities for for
esters. For example, COHDEFOR now has 
over 340 trained foresters; new job 
opportunities are rare; and the private 
sector only employs a few foresters. 

ESNACIFOR 

This forest technician school oper
"ted by COHDEFOR is a regional school 
that is attended by students from 
Central America and the Caribbean. 
There have been a few students from 
South America 0 The school has a good 
reputation for producing well trained 
people with emphasis on field work. 
COHDEFOR has cut the number of scholar
ships offered to Honduran students to 
25. This further reflects the job 
situation for foresters.in Honduras. 

The school sho uld inc1 ude more 
course work in multiple use management 
of the forest, range management, water
shed management, wildlife management, 
park management and soil conservation. 
This well-run school is a valuable 
resource for not only Honduras but also 
for the entire Central American region. 

REVIEW OF MAJOR COHDEFOR PROJECTS 

CORFINO 

This proj ect is a sawmill/pulp mill 
complex that will utilize the last 

remaining large stands of mature pine. 
The feasibility studies and management 
plans were done by the l.:.nnish con
sul ting Firm of Jaakko Poyry. The 
actual pulp mill has not been selected 
but the first sato1lllill is being 
installed at Bonito Oriental in the 
north central part of Honduras. The 
next scheduled installation is a 
plywood plant. The managers claim the 
environmental impact of the project is 
oeing considered in thp. planning. 

INFONAC 

COHDEFOR will conduct a national 
inventory of the pine areas a~d produce 
up-to-date maps in conjunction with 
IDA. The inventory is essentia: for 
forest management plannin~ in Honduras. 

Plan Comayagua 

COHDEFOR with technical assistance 
from FAO and financing from IBD is 
establishing an integrated management 
plan for the watershed of the El Caj on 
DalO proj ec t • 

Choluteca Watershed Management Project 

The Ministry of natur.al resources 
with AID financing is conducting an in
terager.cy project to project and rehab
ilitate the watershed of the Chol uteca 
River. Some other agencies included are 
COHDEFOR, INA and National Cadaster. 
This is notable because of the attempt 
to form interagency cooperation. 

CONCLUSICNS 

c» COHDEFOR is the key agency for pro
tection, management, and development 
of the forest resource. 

• Interagency territorialism and lack 
of communication are i;lerious detri
ments to £ffective management of the 
forest resource of Honduras. 
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e The social considerations of forest 
resource management are not fully
integrated in the management
decision process. 

* The environmental cost of projeULs
is not generally considered during
the project planning stage. 


9 There is 
serious underutilization of

the raw materials produced inexploitation forestis evident. 

* Inexperience and lack of direction 
are ser .ous impediments to effective 
management of the 
forest resource, 


s Interrational funding controls thedirection of forest 
 resource 

management in Honduras. 

ECOMflENDATIONS 


eneral 
eneral__ 


a.rengthen Agroforestry Training.

2URLA should abandon the goal ofproducing foresters and should use
their existing capability to produce
agriculturists with strong training
in forestry, i.e. agro-foresters.

The need to solve agricultural
problems in the forests of Honduras
requires trained personnel. They
could be educated at CURLA. The
location of the school is ideal,closely situated to the main areas
of aestruction 
of broadleaf 
forest

in the Departments andof Colon 
Olancho. 
 The need for agro-foresters is region wide. 
 Financial 

aid and technical assistance will be 
required 
 to accomplish this goal. 

Enco e Cooperation onProects. 

Major efforts 
must beinteragency cooperation

made to force 
on natural 

resource develop~ent projects. The
Choluteca 
 Watershed 
 Management

project, funded by AID is a majorstep forward in this respect. 

Emphasize Social Forestry. 
 All

natural 
 resource 
 development

projects should include social 

aspects in their planning. The
rural population must be included inthe work of management and mustreceive benefits directly from the
foresc. The requirements of Decree103, Chapter II especially Article
25B, D, E, and F stipulate this
 
necessity.
 

* Include Impact Analysis in Pre-Project Studies. 
 All project3
having influence on the forest 
resource must have some form ofenvironmental impact analysis. This
should be required as input for
budget preparation by the Ministry
 
of Hacienda and Credito Publico. 
The ministry should accept no agencybudget or internationally
project that does funded

not have such an 

analysis. 

Improve ilization of Forests. 
Underutilization of the raw material 
of the forest 
resource 
requires

excessive 
cutting. 
 Estimates 

over 60 percent waste 

of 
in the pine

forest indicate that better utilization 
of this resource could 
effectively 
 increase 
 the Gross
National Product of Honduras andwould extend the life of the forest
industry of Honduras. Improved
utilization of the pine resource
 
should include:
 
- Increasing 
 the stumpage value to 
represent 
a residual 
value based
 
on conversion costs and product 
value.
 

- Basing timber sales on lump-sump
appraisals 
 of the stumpage 
value. 

- Setting nominal lumbermaximum sizes withand minimum 
 size
 
limits.
 

- Providing technical aid to mills 
to improve 
 the efficiency ofconversion of roundwood to lumber. 

- Conver'ting wood waste to energy.
The broadleaf resource will require 
better 
accss 
to the areas, satellite mills and improved marketing of

comerical woods. Fuelwood produc
tion will become important. 
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Include Regulation, Technical Aid 

and Coordination Components 
on All 
Forest Projects. The following 
considerations should be included in 

all forest management projects for 

Honduras. 

- Decrees 85 and 103 must have regu-

lations to spell out responsibil-
ity and authority t0 manage the 
forest. These regulations should 
then be enforced on forest manage-
ment projects. 

- Technical aid for administrative 

functions of Honduran agencies is 
needed. All natural resource 
development projects must recog-

nize this fact. 


- To assure better coordination 
among the various international 

funding institutions, periodic 

meeting of the counterpart leaders 

are required. AID should initiate 

these sessions. 


qpecific Projects 


a Implement Broadleaf Forest Manage-

ment Project. The COHDEFOR/CIDA 

broadleaf management project can 
serve as for
a pilot a much larger 
project. Because of the diverse 
problems, 
the large area of broad-

leaf destruction 
and the level of 

funding required, a multilateral 
interagency project is recommended 

to include: 

- Agro-forestry system development, 

- Satellite mills to utilize the raw 


material, 
- Social !id physical needs of the 

people such as schools, medical 

facilities, and roads, 

- Reforestation. 


- Pa-rk and reserve identification. 

- Bilogical studies of a taxonomic
 
and ecological nature.
 

Implement Special Projects in Pine 
Savannas. The Mosquitia 
area has
 
over 900,000 hectares of very thinly
 
forested pine lands. The main 
management problem is 
control of
 
fire. With the exception of the
 
gallery forests along major rivers, 
little agricultural potential exists
 
since the soils are of low, produc
tivity. The land is generally flat
 
with slightly rolling hills.
 

The low cost of forest management
 
and extraction and the low possi
bility of other uses makes this 
area
 
ideal for forest management. Large 
areas can be stocked from natural 
seed fall from the native Pinus
 
caribaea, and field-tested refor
estation with bareroot Pinus
 
caribaca seedlirgs can be accom
plished when 
no seed source exists.
 
The area could be a major producer
of softwoods by the year 2010 if put 
under management today. Problems 
are posed by limited access and 
political problems with Nicaragua. 

v Prepare Integrated Forest Management
 
Plan for Pine Forests in Central 
Honduras. COHDEFOR is 
now at the
 
stage where rapid forestry industry

growth is waning and stagnation is 
beginning. A program to take a
 
large area of young forest and 
establish prudent forest management
 
practices that include the people of
 
the region would set an example of 
how forest managment should be 
implemented. AID and COHDEFOR have
 
begun a pilot project to address 
these concerns.
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VI. WATERSHED MANAGEMENT
 

WATERSHED PROBLEMS AND RESULTANT 


CONSTRAINTS ON DEVELOPMENT 

The importance of good watershedmanagement in Honduras fo7 the produc-
tion of water for domestic and indus-

trial needs, agriculture, hydroelec-

tricity, and freshwater and estuarine 

productivity cannot be underestimated,


Geomorphic processes have created a 

heavily dissected 
 system of drainage 
oriented primarily to the North 
with 

approxiamtely 85 percent of the 
total 

land-area draining into 
the Caribbean 

Sea. Figure VI-1 illustrates the major

drainage systems of Honduras. Popula-

tion de.isity and the resulting demand 

for water is not in proportion to the 

ivailable water supply. 
Domestic water 

.s rationed in Tegucigalpa, Comayagua, 

Siguatepeque and 
most cities in south-

ern Honduras at least 
seven months out 

of the year. In addition to domestic 

use, water is extremely important 
in 

Honduras for the generation of hydro-

electricity which 
accounts currently

for 90 percent of all electricity 

consumed in the country. In the major

valleys of Choluteca, Talanga, 

Comayagua, Sula, Aguan and along theAtlantic littoral region there is heavy

demand on 
surface waters for irrigation

of commercial crops such as bananas, 
Stream-fed estuaries on 
both the Carib-

bean and Pacific 
Coasts are nurseries 

for fish and shellfish species which 

are important for domestic 
consumption 

as well as for export. 


The Government of Honduras has 
on 

paper the institutional infrastructure 

to address watershed management prob-
lems in the country. Its orgaaiza-

tional and executive capabilities are

inadequate to 
reverse the current trend 

in resource degradation. Ambiguity in 
actual laws dealing with watershed 

91 

management has to
led Jurisdictional
conflicts among the land-managing 
agen
cies. The absence of a land-use capa

bility system acceptable to all land
management organizations and applicableto all land deveiopment plans and 
activities, has led to 
 uncontrolled,
 
inappropriate uses the
of land. Inap
propriate land use 
is causing the rapid
 
deterioration 
of the principal water
sheds of the country resulting in the 
degradation of the productivity of 
soils, forests, and 
aquatic ecosystems

with resultant longterm impacts 
on the
 
economy and quality of life.
 

Pressure by campesinos on the
 
steeply sloping upper watershed areas
 
has led to their widespread degrada
tion. The government's inability 
to 
either 
control deforestation 
or offer
 
the campesino viable 
alternatives 
is
 
leading to the loss of soil 
produc
tivity through and
leaching erosion,
 
downstrean sedimentation and flooding,
 
decreased water 
quality and loss of
 
aquatic ecosystem productivity. Rever
sal of this trend in watershed deter
ioration is an essential element in
 
avoiding the entrenchment of underde
velopment and 
a closed cycle of poverty 
in Honduras. 

Watershed degradation is human 
induced, stemming from inappropriate
 
use of the land resources. 
 The direct
 
causes are deforestation and 
uncon
trolled slash 
and burn agriculture on
 
marginal lands. Indirect 
causes are:
 

* 
Lack of an effective legal and
 
technical basis for regulating
 
the use of land.
 

* Lack of 
natural resources infor
mation, absence of attractive 
alternatives 
to 

ture practices.
 

* Lack of trained 

to adequately 
water resources.
 

current agricul

personnel needed
 
nmanage land and 



890 
r 880

I 870
I 860 

T 850 
T 840

I 530 

isim de a BIsA 

160 

000=::,rCARIBBEAN SEA 

160 

015 

%. 

010 ""14o 

0 

eo4 

'.20 

P A C I F I C O C E A N 

89° 

0 

88° 

9 
eI 

87° 

0 

96o 

Ib 

2 R-zu, H-V. SLa.. 

Iid-..,A,, -.... 

9=N . -

18R., - 4 0 

85° 

W' iSk-1 

I: "l0l19 
AM,,,1, 

1 .9, 

8,,,, 

840 

L.d A,-. 

H 

, 

14 

13° 

83 ° 



* 	failure of research and educa-

tional institutions 
to focus on 

human and technical problems 
of 

watershed management, 


Deforestation 


Of the estimated 
 9.5 million 

hectares 
of land actually suited for
forest 2.2 
million 
have been defor-

ested. 
 Soil erosion rates 
on 	lands 

once covered with forests have 
been 

accelerated to the point that estimated 

soil losses in some 
areas of the 

country average frorA 
100 to as much as

500 metric tons 
p;-r hectare annually.

Eroded lands 
have increased from 
3.5
percent to 	 6.8 percent of total land 
area in the 
5-year period from 1972 to
1977. Roads 
on steep slopes are poorly 

constructed without 
regard for natural 

drainage or differing soil and geologic

characteristics, 
 causing accelerated 

erosion, slumping 
and landslides. 

Shifting cultivation and cattle grazing

also contribute 
to 	gullying and 
mass 

movement (Figure VI-2). 
 Eroded soils 

cause 
th3 sedimentation 
of local 

streams, fouling water 
 supplies,

silting of reservoirs, 
and an increase 


Figure VI-2. The advance of pasture and agriculture onto stepe
slopes results in an increase in mass movement as depicted in theCholuteca River watershed (Courtesy of P Dulin). 

in the potential for damaging floods.
 
A secondary impact, more serious in the
 
long-term, 
is that roads provide

increased access to previously inacces
sible areas 
for shifting agriculture

and grazing. A particularly serious
 
case is the San Esteban-Bonito Oriental
road which has resulted in large
a 
area, suitable onlr for forestry, being

cleared for agriculture.


Increased 
runoff 
from deforested
 
lands 
can cause greater 
than a tenfold

increase in 
the 
peak flows in streams
 
after heavy rainstorms. 
 Eroded soils
 
cause the sedimentation of 
stream chan
nels, reducing their carrying capacity.

This factor coupled with increased peak

flows results in increased flooding in
downstream valley areas. 
 The following
 
are some instances of flooding attrib
uted in part to inappropriate upstream
 
land use 
and deforestation:
 

e Flooding 
in the Sula valley
 
(drainage 
 of the Ulua and
 
Chamelecon rivers) 
causes 
an
 
estimated 33.5 million dollars
 
damage annually to agriculture
 
and infrastructure 
over a geo
graphical area 
of 370 square

kilometers.
 

e 	 RENARE estimates that the value
 

lost to erosion and loss of soils
and flooding 
in the Aguan river
 
and Atlantic 
littoral watersheds
 
is in excess of 
4.5 million
 
dollars per year, 
a figure which
 
is considered very low because it
 
does not include all watersheds.
 

* 	Annual floods 
in the Choluteca
 
river valley damage 
 3,400
 
hectares 
of prime farmland and
 
pasture.


* 	Floods 
in the Atlantic littoral
 
region 
in 1976 caused an esti
mated 1.3 million dollars 
of
 
damage to 
roads and houses in the
 
La Ceiba area. 
 The same year,
 
floods in the Aguan river valley
 
caused 1.7 million dollars damage
 
to infrastructure 
and extensive
 
damage to commercial crops.
Floods resulting from the heavy
rains of hurricane "Fifi" in
1974 were the worst on record 
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throughout the country, killing
approximately 
 12,000 people,

primarily in the Sierra de Omoa 
area; causing an estimated 
 150 

million dollars damage in theSula valley; and flooding nearly

470 
square kilometers 
in the 

Choluteca river valley, 


Land Use Policy 


Mandates exist for COHDEFOR to 
regulate the 
use 
of lands suited for
forests, for the MRN to regulate use of
agricultural lands Chapter
(See 
 IV),

and for INA to carry out the agrarianreform law. 
 Because of 
the ambiguity
among mandates, poor communication 
among the various agencies, and the
absence of criteria for good 
land use

planning and management, control 
of
destructive land use practices is
difficult to achieve. 

Although several laws and decrees 
have been promulgated by Honduras inorder to protect and maintain water-
sheds, they are 
not effectively imple-

mented. Under 
the MRN's 
1972 Forest
Law (Decree 85) there is a mandate that
there be "....promotion of multiple use 

of forest areas; including recreation,

maintenance of certain wild flora
fauna, regulation of 

and 
grazing and pastures, 
water production, and 
the 


conservation, restoration, and stabili-
zation of soils." The same law has 

established protected forest 
reserves

in the following areas: 
 the mangroves

of the Gulf of Fonseca, Montana del 

Cuzuco, Guanaja 
Island of the Bay

Islands, The Pelo river 
watershed 
in
the Department of 
Yoro, the watershed
of Lake Yojoa, and La Tigra 
Mountain 

near Tegucigalpa.

In 1974, 
a new Forest Law (Decree

103) created COHDEFOR 
as the national

forest agency and transferred 
to it all 

forestry functions previously executed

by the Ministry of National 
Resources. 

COHDEFOR 
is mandated to "...execute 

permanent and 
systematic works 
for the

protection of 
the forests against

fires, plagues, 
 infirmities, 


destruction by overgrazing, and t 
prevent accelerated erosion of 
soils,

and to "...execute directly, or
collaboration 
with other relatei
 
organizations, the indispensible worlfor the protection of watersheds.
 
COHDEFOR is the 
legal principal in thE

execution 
of watershed management
 
activities, 
protection and maintenancE

of forest reserves. Unfortunately,

neither Decree 85 nor 
103 specifies the

need 
or framework for management plans.
Consequently to date, COHDEFOR has not 
developed 
a national watershed manage
ment policy or 
plan, nor has it formu
lated management plans for forest 
reserves.
 

A major problem in the promotion of
appropriate land isuse the absence of 
an acceptable, adaptable land use capa
bility classification 
for the country.

Without this tool it is nearly impossi
ble to develop integral plans for good
land management, agrarian reformactions, agricultural development, and 
forest management. Based on physical
resource data (climate, soils,
vegetative associations, slope, etc.)

land 
should be classified 
as to its
capability  i.e., capacity to support
certain uses. This information in
 
annotated map form could 
then be used
 as a basis for making land-use 
management decisions by all agencies
concerned. Jurisdiction of each of the
 
land management agencies would then be
mandated according to appropriate use.
 
It is hoped that 
such a tool will be
developed as part of the Natural
 
Resources Management Project 
 financed 
by AID.
 

Lack of Natural Resources Information
 

The accelerating rate of deforesta
tion renders 
obsolete estimates 
of
forest 
cover before reports are pub
lished. As 
a result forest industries
 
are planned 
 to use nonexistent
 
resources 
and the useful life of
reservoirs 
is overestimated. 
 Priori
ties for 
resources development and

conservation 
cannot be 
 formulated
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without frequently updated information 
 initiate collateral actions 
in the
on 	vegetation cover and the rate and 
 areas of land tenure reform and family

location of deforestation. 
The lack of planning.

soils information has led INA to
 
situate campesino groups in areas of
 
unproductive and erosion-prone soils. 

Bridges are continually being destroyed
 
in the Atlantic littoral region, their
 
design being based poor
on hydrologic

information. In addition to the prob-

lem of scarce information, existing

data are inadequately searched 
or used, 

field surveys and interviews are not 

conducted to supplement the data base. 


Training, Research and Extension in 

Watershed Management 


Although there several
are educa-

tional institutions that deal 
with
 
forestry, agriculture, and land manage
ment, their capacity to conduct train-

ing and research addressing the prob-

lems of watershed management is
,im~ted. The Forestry School in 
Siguatepeque is producing a number of 
technicians in forest management and 
wood industry, but has not found 

funding for a program 
in watershed 

management. The University 
Center of 

CURLA has a forestry program designed 
to train forest management and wood 
products engineers but lacks watershed 
management expertise, 
and an agricul-

tural 
program producing agronomists 

oriented toward commercial production

with no emphasis on small farmer tech-

nology (i.e., hillside farming). The 

Pan-American Agricultural 
School also 

addresses 
 commercial agriculture, 
Thus, the real problems of watershed 
degradation, namely shifting agricul-
ture and cattle raising by ever-
increasing numbers of campesinos, are 
being ignored by the educational insti-
tutions. Neither experiment stations 
nor extension programs address the 
campesinos' need for alternative 
agri-

cultural technologies. Underlying the 

failure of the 
above institutions to 

address watershed degradation is the 

government's unwillingness to give 

priority to 
resolve the problems or to 


WATERSHED MANAGEMENT IN HONDURAS
 

The following section presents 
a
 
succinct description of recent water
shed management projects and 
programs

in 	Honduras. 
 Also covered are projects
 
and organizations which have 
(or will
 
have) an impact on watersheds. A cri
tique follows the description of each
 
project and to
serves further define
 
problem areas, weaknesses, or successes
 
of the projects. Figure VI-3 illus
trates the areas affected by the
 
projects mentioned.
 

Integrated Watershed Management Project
 
in the Northwest
 

Project Description. This project 
was an outgrowth To the UNDP-FAO-
COHDEFOR project: "Planning and 
Implementation of the 
Correction of
 
Watersheds Affected by Hurricane Fifi."
 
The project was started 1976
in with
 
the objective of stimulating a change
 
from the inappropriate land on
uses 

steeply sloping land of the Sierra de
 
Omoa mountain range West of 
San Pedro
 
Sula (No. 
I in Figure VI-3). Damages
 
and death from the hurricane in the
 
area were much higher because of the
 
extensive deforestation on the higher

mountain slopes and resulting increased
 
flooding and landslides. Proj ect
 
activities were 
later expanded to the
 
Lake Yojoa watershed in 1978 and
 
Macuelizo in (No. and in
1978 2 
 3 

Figure VI-3). The 
project involved
 
multilateral technical 
 and financial
 
support to COHDEFOR from FAO, and 
technical personnel support from 
the
 
U.S. Peace Corps. Principal activities
 
over the three management areas in the
 
project, Sierra de Omoa, 
Lago de Yojoa
 
and Macuelizo, involved:
 

* 	soil conservation projects on 361
 
hectares
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" agricultural 
extention 
for crop

improvement and diversity 


* reforestation 
of mostly fuelwood

species on 
467 hectares, and

" forest protection 
 (fire

prevention and cutting permits),


The 
project strongly emphasized 
social
forestry and 
the development 
of a com-
munication and 
information system well
adapted 
to the 1834 campesinos 
in 70
aldeas in the project areas. 

ect The proj-
produced 
II useful 
manuals 
and
publications 
 developed 
during the
5-year project 
life (until Feb. 
1981).

These publications 
provide 
a tech-
nology package including 
social action 

and communication, 
soil conservation,

agricultural 
extention, 
reforestation,

economic 
 analysis, 
 and watershed 

management 
planning 
 (See List 
 of
Publications 
in Table VI-1). The
project is 
 still being 
supported 
by
COHDEFOR without 
internati,al assist-
ance in its northwest 
forest 
district
where 
the project 
teams include 
25
persons 
distributed 
over the 
three 

management 
areas. 
 Due to 
current

fiscal problems at 
COHDEFOR, the future
 
of the project is questionable.
 

Critique. 
 This project's most 

important 
contribution
management to watershed
in Honduras was 
that it
addressed 
the overriding 
watershed

problem of 
shifting agriculture at 
its
source--the 
small subsistence 
farmer,

It made important advances 
in the
introduction 
of management 
techniques


hill lands
of that approached 
an eco-
nomical 
alternative 
to shifting agri-
culture. 
 It succeded 
in developing 
a
simple yet 
effective social 
action-
extension 
program serving 
as a model
that 
has influenced other promotion

programs in the 
country. 
 The transfer 

of the technology 
to technicians 
in
COHDEFOR, but especially to campesinos,

has been at 
least marginally effective

and represents 
an important first step
in the development 
of a social 
action
scheme 
 for watershed 
 management

activities, 


The limitations of 
the project were
related to its failure to convince the 

COHDEFOR leadership 
of the importan
of project activities to the manageme

of forest lands. 
 Administrators 
we
not convinced 
of the project's wid

spread applicability. 
 In some i
stances, 
 the project perhaps overd

its objectives. 
 For example, terra
construction 
requires 
a heavy inves
 
ment of both time and labor in propo
tion 
to the amount of 
watershed 

tection acquired. 

pr
 
Hillside ditches
most are just as
cases 
 valuable 
f,
protection but involve less 
work. TI
introduction of 
cropping practices ai
 new crops to 
better 
protect wateshec
was ill-conceived from 
an economic at


cultural perspective. 
 Lack of accep
ance 
and unprofitability has 
cause
 
some campesinos 
 to return 
to trad:
tional 
 shifting agriculture, 
growir
corn and 
beans. 
 The food-for-wor
incentive 
program bought participatic

only as long as 
the food was available
Exte:ision of conservation practices ar
new crops to 
new areas 
was not seen a
profitable 
or 
culturally acceptable t 
campesinos. 

Watershed Experiments in the Los
LaurelesWatershed
 

Project Description. 
 The Lo
Laureles watershed supplies the capita
city of 'egucigalpa with 
60 percent 
o
its domestic and industrial water (No
10 in Figure 
VI-3). COHDEFOR, wit'
assistance 
from 
the U.S. Peace Corps
began 
a series of watershed managemen

experiments and 
pilot management projects in order to 
assess the 
potentia

of reservoir 
sedimentation. 
 Thes
experiments 
were the 
first in 
 th:
country 
to estimate 
the impacts of
different 
land uses 
on watersheds, 
tc
 assess impacts of 
erosion 
and run-off
characteristics 
from roads 
and land!
under 
different 
land uses, and tc
measure sedimentation rates in streams,

The most 
important contribution of thE
project is 
its 
providing scientific
 
evidence in Honduras that inappropriate

land uses and 
 road construction 
car
lead 
 to increased 
 erosion 
 and
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TABLE VI-I 

INTEGRATED WATERSHED MANAGEMENT PROJECT PUBLICATIONS 

Working Paper No. 

1 
 Michaelsen, T. 
 Un sistema de clasificacion de la tierra por

capacidad de uso para tierras marginales.
 

2 
 Camino, V. 
 Estimacion de 
costos y beneficios de la
 
reforestacion y la conservacion de los suelos en
el Noroeste de Honduras.
 

3 Michaelsen, T. 
 Manual de conservacion de suelos para tierras de
 
ladera.
 

Rodriguez, E. 
 Manual de cultivos multiples en obras de
conservacion de suelos.
 
5 
 Bauer, J. 
 Guia de reforestacion en comunidades rurales.
 
6 Dongelmans, L. 
 Analisis financiero de reforestacion para lena y
 

de cultivo en terrazas.
 

Bauer, J.
7 	
Plan de manejo, Sierro de Omoa.
 

8 Gonzales, L. 
 Guia para el 
uso de filminas.
 
9 Rodriguez, E. 
 El cultivo de frutales en obras de conservacion de
 

suelos.
 
10 
 Wiff, M. 
 Manual de comunicacion para el desarrollo rural 
en
 

tierras de ladera.
 
11 Michaelsen, T. 
 Informe final del proyecto de la ordenacion
 

integrada de cuencas hidrograficas.
 

degradation 
 of soil resources,

increased 	 sedimentation),
run-off, sedimentation of 	 the government


failedstreams 	 to heed the information 
has 

and reservoirs, 	 and hasand increased 

flooding. 	 to date done little to manage the LosLaureles watershed. 
 Siltation 
of the
 

Critique. 
 Even though the experi- reservoir continues making its economic
life questionable.
nents at Los 	 Nutrient build-up
Laureles 
illustrated 

-eed for good watershed 

the in the reservoir has accelerated
management 	 the
spread of
practices in order 	 water hyacinths
to insure the qual-	 and other
 
aquatic
tty and quantity of 	 plants, restricting use
water entering the 	 of
surface 
 waters
aunicipal and 	

and accelerating
reservoir 
 to insure 
 evaporated losses.
tts useful 
 life (i.e., prevent
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Integrated Rural Development Program of 

the West (PRODERO) 


Project Description. PRODERO was 

created through cooperation and funding

of the Inter-American 
 Fund for 

Agricultural Development and 
the IDB,

and with technical assistance through 

the Organization of American States 

(No. 4 in Figure VI-3). 
 The program 

being carried out by 	 the MRN began in 
1979 with a forestry component
involving COHDEFOR. 
 Initially, 500 

hectares of pine were 
reforested in the 

Santa Rosa de Copan area, 
but were 

eventually lost because of a failure in 

the collaborative 
 effort between 

COHDEFOR and the target group - the 
campesinos. The project objectives

have been to 
spur rural development in 

the area by creating "agricultural

committees" 
at the local level. The 

integrated program 
involves nearly all 

aspects of development including 

agricultural extension, 
 reforestation 

with fuelwood, 
soil conservation, 

social action, 
health, nutrition,

infrastructure 
and markets. The 

integrated rural development program of 

Santa Barbara (No. 12 in Figure VI-3) 

is being developed along the 
same lines

with the same 
funding organizations 

using CONSUPLANE 
 as the program 

executor/administrator. 


Critique. Although it 
is 	too early 

to 
critique the operation of PRODERO, 

the organization of groups at 
the local 

level for purposes of integrated devel-

opment involving all aspects of 
 the 

local socioeconomy appears 
to be an 

excellent approach to 	 the problems of
underdevelopment. 
 The success of the 
project will depend on the collabora-
tion of the various government agen-
cies, a process that has not 
occurred 

to date. 


IniegratedRuralDevelopment of the 

BajoAguan Valley Region
 

Project Description. This 
project,

initiated 
in 	1979, is primarily funded 


and executed 
 by UNDP, involvinj

CONSUPLANE as the counterpart executor
 
The objectives of the project are 
to:
 

e 	increase knowledge of the natura
 
and human resources of the 
area.
 

* 	establish a regional 
planninj
 
system for purposes of the stud,
 
and development of the region.
 

e 	coordinate government agencie!

working in the area 
as 	dictate(
 
by the regional and nationa: 
plan.
 

e increase investments 
 in thf
 
region 
within the framework oI
 
the plan, thereby assuring pro
ductivity of the program.
 

Specific projects include: studieE
 
for a system of dikes for flood con
trol; dams 
for flood control, irriga
tion, and electrical energy production;
 
regional and 
urban development studieE
 
and plans; and a watershed management
 
plan (soil and water resources manage
ment). 
 The project area includes that
 
of the Aguan Valley, the location of
 
the largest agrarian reform project

coordinated by INA 
(No. 5 in FigurE

VI-3). The 
watershed management com
ponent has 
involved the preparation of
 
maps related to drainage, land use,
 
topography, which allows the comparison

of actual and ideal land use. 
 A diag
nosis for future studies and management
 
plans are also included.
 

Critique. Fmphasis 
in the project

has been given primarily to costly

infrastructure to control floods within
 
the valley instead of the upstream
 
areas of the watershed where shifting

agriculture 
and deforestation are
 
exacerbating an already serious

flooding situation. 
 The watershed 
management component in the upper
streaw segments should be given an 
equal if not 
higher emphasis in the
 
project.
 

Natural Resources Management Project
 

Project Description. 
 This project
is being carried out through a series
 
of loans and grants provided by AID and
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(onduran contributions. 
 The project
as 
two major objectives: 

* to strengthen 
Honduran 
institu-


tions' capacity to 
better manage

the country's natural resources,
* to implement 
a watershed 
manage-

ment program 
in selected

watersheds of the 

sub-

Choluteca river 


to increase 
 fa'.mers 
 income
through 
 the development 
 of

improved agriculture and forestry

practices designed 
to conserve 

soil and water resources. 


Specific to 
the first objective, the
"oject aims 
to develop 
a natural 
source management 
policy based on a
tential 
land 
use classification 
and
improved resource data base which is
rrently 
being developed 
as a result
another AID supported project 
- Thetional 
Cadaster Program. 
 The key
is objective is: 
to 


* to establish 
an effective 
re-

source development 
organization

which 
would bring 
together 
the

various resource management agen-
cies 


* to study and 
collate existing

land 
 use policies 
and resource 

management 
laws into a 
compre-

hensive and effective package
e to develop 
and propose new and
needed laws and regulations 


* to administer 
 the natural
resource management institutions.

The second objective 
is 
to test 

agement approaches 
to assist 
in
eloping 
a national 
policy. 
 Prin-
al components of 
the "Management of
Choluteca River 
Watershed" 
project

1 focus 
on activities 
to reduce
3h 
 and burn hillside 
farming and
zing practices 
 and encourage

.onal use 
of the land (No. 
 7 in
ire VI-3). 
 The project has the 

.owing goals:
to reforest 
13,000 hectares with 

pine and fuelwood species
to promote soil conservation

practices and structures,
improved cultivation on 

and 
18,000


hectares 

to improve pastures on 5,000hectares, all within 5 years. 
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Critique. 
The overall design of the
natural 
resources 
policy 
and planning

objectives 
is a valid approach 
to the
problems of 
resource management in 
the
 
country. 
 The support intended for the
national 
agricultural 
planning commis
sion is a positive step 
toward improving upper 
level planning and 
decision

making. 
 The development 
and eventual
promulgation of 
the land-use potential

classification 
system should 
provide 
a
valuable tool for institutions involved
 
in the management of land.
 

The watershed management plan overstates 
the government 
institutions'

capacity 
for such development 
activi
ties. As 
was shown in the FAO/COHDEFOR

Integrated 
Watershed 
Management 
Project, only 361 
 hectares 
were treated
with soil 
conservation 
practices 
and
467 hectares were 
reforested during the
five-year 
project life. 
 The goal of
reforesting 13,000 hectares and improv
ing 23,000 hectares 
in the Choluteca
project 
 seems 
 overly 
 ambitious.
 
Furthermore, 
 the project document
supplement 
otg watershed management
fails to 
describe in sufficient detail
 
the coordination needed 
for project

implementation.
 

The El Caon HydroelectricProject
 

Project Description. The 
 650million dollar hydroelectric project is
being 
funded through loans 
provided by
a consort;Mum of lenders led by the IDB.
As a condition 
to the IDB loan, the
Bank initially required the development

of a watershed 
conservation 
plan that
would insure 
the useful 
life of 
the
project. 
 The COHDEFOR 
Watershed 
Management 
Unit began 
the background work
on a management 
plan for the 
 8,320
 
square kilometer watershed and a clearing plan for the 
90 square kilometer
reservoir 
area in 
1978. A pre-feasibility plan was 
drawn up and submitted
to IDB in March of 1979. An interinstitutional 
workgroup 
was formed 
in
1978 as directed 
by the chief of
state, 
 to 
 handle problems 

the
 
of infrastructure, 
agricultural 
extension;
 



forestry, health, 
relocation 
of fami-

lies within 
the reservoir area and 

ecological studies. 
 The interinstitu-

tional workgroup the
was to address 

complex 
problems of development that
would be brought about by the construc-

tion and operation of 
the huge hydro-

electric facility. The 
group has not 

met in 
over a year. No plans have been

made for relocation; no plans have been 

made for the clearing of the reservoir;

and no environmental 
or socio-economic 

impact studies of appropriate scale

have been performed. As for the water-
shed management plan that would promote

the appropriate 
use of land, soil con-

servation techniques, reforestation, 

and social 
action and consciousness-

raising, an effort was 
made to employ

the concepts developed 
from the inte-

grated watershed management project

(FAO/COHDEFOR) in the management of the 

watershed of the El 
Cajon Project. This 

approach would 
take advantage of tech-

niques developed 
over a 5-year period

and would 
have include physical and

socioeconomic characteristics that were 

stipulated in the pre-feasibility plan

prepared by 
COHDEFOR and presented to

1DB. 

In 
(No. 

the interim, 
6 in Figure 

the Plan Comayagua 
VI-3), a project

funded by a $10 million loan from 
IDB, 

offered 
to combine efforts with 
the 

proposed 
watershed management strategy 

in order to demonstrate a more compre
hensive organizational approach 
to the
 
critical issues. 
 A forest management
plan would provide for 
the reforesta-

tion of over 
40,000 hectares of pine

lands within the watershed as well as
 
the harvest of existing mature timber.
IDB sent a mission to Honduras and 

recommended that the watershed plan was 

not needed and dropped their previous

offer to fund it. 


As of July 1981, the Plan Comayagua

has no socioeconomic 
plan of action 

written into 
their activities although

forestry projects 
are being considered 

for possible implementation 
in the 

management 
 area. Regardless, there 

is no money allocated 
at this time 


from COHDEFOR 
or IDB to provide for
 
management 
 of a watershed 
that drains
 
8 percent of the 
total land area 
of
 
Honduras.
 

Critique. 
 The first and obvious
 
question is: Why 
risk 650 million
 
dollars on a hydroelectric project when
 
the watershed 
is being degraded by

activities 
of deforestation, 
shifting

agriculture, and erosion and sedimenta
tion? The 
answer is 
 less obvious.
 
Over the last century, hundreds of such

hard lessons have been learnei as
reservoirs have been silted up or have 
undergone eutrophication as 
a result of
 
activities 
in upstream watersheds
 
(Figure VI-4). 
 It is an act of negli
gence on 
the part of the funding agen
cies to ignore the 
very real problems

of watershed management in the El 
Cajon

watershed. 
 Construction 
of the dam
 
began in 1980, and the gates 
are due to

close and the dam to 
begin filling in
 
1985. 
 As of yet no plans have been
 
made for 
the relocation 
of families,

the cleaning of the 
reservoir 
area
 
(something that would take two years to
 
accomplish), 
nor the handling of the

influx of people 
into the watershed
 
area and resulting 
resource management
 
problems. 
 Poor watershed management is 
very likely to negatively affect the 
useful life of the reservoir 
and its
 
economic viability.
 

GENERAL WATERSHED-RELATED ACTIVITIES
 
UNDER COHDEFOR
 

As explained earlier, 
COHDEFOR has
 
the principal responsibility of direct
ing watershed management activities in
 
Honduras as directed under 
Forest Laws
 
85 and 103, those dealing with lands

suited for forests (i.e., lands 
with
 
slopes of greater than 
 15 percent).
 
COHDEFOR currently 
has five programs

under its Forests Department which 
are
 
watershed management-related 
 and are
 
briefly described 
 below (these
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Figure VI4. Narrow deep river gorges such as shown for the El Ca-jon dam site offer potentially valuable locations for hydropowerproduction. Such sites, however, require well-planned watershedmanagement programs to sustain the life of the impoundment by 
r e d u c i n g s e d i m e n t a t i o n (Cou r resY oJ. Dickins o n ) . 

functions 
are more fully described in

the Forestry Chapter V). 


Watershed Management Section 


The Watershed Management Section was
created 
in 1976 to 
deal directly with

land-management 
related problems ofsoil and water resources. This Section 

was responsible for the Los LaurelesWatershed Management Project and 
 the 

Integrated Watershed Management Project 

of the Northwest. 
 The focus of 
the 

Section 
has been primarily on social

problems 
and land 
 use, small farmer
agriculture and related deforestation-a 

result 
of the Integrated 
Watershed
Management 
Project. The 
Northwest 

District 
is charged with 
the ongoing

integrated project 
and has 25-30 tech-

nicians working 
in social action, soil

conservation, 
 and reforestation 

fuelwood species. 

with 

The Central Office 


has 
four technicians 
with advanced

degrees to handle 
mid-level management

responsibilities 
and who are 
currently

without major project responsibilities,

The Section has 
not to date worked on
incorporating 
waterghed concepts into 

forest management plans 
in the various 

districts, 


Fuelwood and Alternative Energy Source!
 

Project
 

This cooperative project
COHDEFOR betweenand CATIE began in 1980 andto date collated growth rate infor

mation on existing native and 
exotic
tree plantations (fuelwood species) and
 
currently completing a domestic
fuelwood-use 
survey to 
determine 
areas
 

of critical 
fuelwood shortages. The
objectives are to 
develop techniques

and plans for small- and 
large-scale
fuelwood plantations 
for critical fuel
wood areas in Honduras, thereby 
pro
viding a renewable energy source
avoiding continuing and

deforestation

associated 
 with fuelwood 
 collection.
Several pilot plantations using essentially exotic species will be plantedc ict h e it eas w i l l bein the critical 
areas and 
will be
 
monitored 
for growth 
rates and acceptability to 
the consumer. 
 The project

to date, employs 
two forest engineers
 
and 
has had only limited support 
from
COHDEFOR.
 

Another element of this 
project is
 
being carried 
out with support of the
ICAITI through 
the Center 
for Industrial Development 

This
in Honduras. 

element 
 will disseminate 
 information

concerning more efficient fuelwood 
stoves (such as 
the "Lorena") and carry
out workshops and demonstration proj
ects 
to stimulate 
 their use 
 in the
 
rural areas.
 

Social Forestry System
 

Since its beginning 
in 1975, the

Social Forestry System has 
organized

127 groups of campesinos consisting of
 some 4,500 families 
in projects of
resination, gum and 
chicle extraction,

artisan pit 
 sawing of hardwoods and
 
pine, and 
honey production. 
 Recently

the system is promoting the 
use of the
 
"Lorena" 
stove in rural areas in order
to reduce the 
amount of 
wood used in

domestic cooking. 
 A special program
co-sponsored 
by the European Economic
 
Commission 
is the "indigenous program

involving 
five tribes 
of the Jicaque
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Indians 
in the Department 
of Yoro.

The orientation 
of the program is one

of social action 
for the integration

of the people living 
in the forests 

into local 
 forest management

plans. 


forest reserves. 
 Those already living

within 
the reserves are 
incorporated

into the project through social 
action

(see Social Forestry System), while the
 
others are 
restricted 
from access.

series of patrol roads 

A
 
facilitate 
the
 

Forest Protection Unit
 

The historical 
focus of the 
Protec-

tion Unit 
has been on extinguishing
forest fires and 
related protection

activities. 
 Not until recently has the

Unit begun to attack the root of the
problem--the campesinos 
and cattlemen. 

Nearly 
all fires 
are human-caused,

originating with slash and burn activi-

ties, burning for pasture clearance, 
or
arson. The 
Unit is 
now using communi-

cation packets developed by 
the Inte-
grated Watershed Management Project 
in 

an attempt to 
 educate the 
campesino

regarding the 
 importance 
 of the 

forests. 


Broadleaf Forests Project 


This project was begun in 
1978 with

the support of 
CIDA with the principal

objective of controlling the advance of
shifting agriculture into the broadleaf 

forests. 
 It is located 
in the north-

eastern 
part of the country from the

southeast 
of Catacamas, 
north 
to the
Departments of Olancho 
and Colon. Its 

goal is primarily to 
 insure the
existence 
of the 
wood resource 
for 

commercialization at 
COHDEFOR's sawmill
at 
Bonito Oriental (CORFINO Project). 


Activities 
of the project include 

social action 
among the campesinos of
 
the region to 
promote alternatives 
to
slash and burn practices including
agricultural 
extension, 
alternative 

employment opportunities 
(crafts, pit-

sawing of timber), reforestation with

plantations oi fuelwood species, intro
duction of "Lorena" stoveR, and produc-

tion of charcoal.
A unique feature rf the: project is
its establishment of 
"breech-lines" 

borders to delineate 

or 

the limits of the 


vigilance of 
the reserve 
by forest
 
guards.
 

ESNACIFOR
 

Though semi-autonomous, this 
school
 
is actually subsidized by COHDEFOR and

has recently been eccorded 
the role of
 a department 
iii its organizational
 
structure. 
 Created in 1969 with 
the
assistance 
of FAO, the school offers
 
programs 
of forest management

forest industry. Although no 

and
 
formal


watershed management program 
exists at
the school, courses 
that treat the
 
topic are routine part the
a of two
 programs. 
 The school is currently

working with city
the 
 oZ Siguatepeque
 
in a 
program to resolve problems of
municipal water 
supply caused 
by the
deterioration of watersheds that supply
 
the city's water.
The school has 
offered 
a number of
national and regional watershed manage
ment short 
courses and seminars, providing a forum for the dissemination of

watershed 
management 
 information 
 and
expertise. Since 1979 when the 
School
 
prepared a 
proposal 
for a watershed
 
management 
curriculum 
as the third
 
basic program, 
it has been trying to
obtain funding. 
 The program would
 
contain 
both a forest management
related element 
and a small farmer
 
element (social forestry).
 

OTHER ORGANIZATIONS AND ACTIVITIES
 
RELATING TO WATERSHED MANAGEMENT
 

ENEE
 

ENEE is mandated to provide electric
 
energy services to 
the country. Among

its particular 
functions 
 are the
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planning 
and execution of 
projects to
meet present 
and future electrical 

energy demand. 
 The company 
is con-
stantly upgrading facilities and

extending electrical. service 
to rural 
areas. 
 Two hydroelectric projects 
are 
now under construction 
that, when

finished, 
should satisfy electrical 

energy 
demand through

El 

the year 2000:
Cajon (described previously) and El
Nispero. 
 As far as 
could be detected,
ENEE has 
no management 
plans for 
the
watershed 
of El Nispero (No. 11
Figure VI-3). 
in 


The 
results of defores-

tation and shifting agriculture, namely
increased 
 erosion, sedimentation, 
and 

eutrophication, 
 could interfere

the operation of 

with 

the diversion 
dam


and tunnel and interfere with theturbines, 
Another example of a watershed where 


an 
adequate management plan 
has not 
been employed is Rio Lindo/Lago Yojoa.
The Lago de Yojoa-Rio Lindo hydroelectric 
system uses the 
 330 square

kilometer 
watershcd
VI-3) for water (No. 2 in Figure
collection 
and the 
90 

square kilometer 
Lake Yojoa for water 
storage 
in generating 90
presently 

percent 
of Honduras' 
electric 
energy.
Even though 
the watershed 
has been

declared 
a forest 
preserve 
there has
been only a nominal effort 
for its
protection by COHDEFOR. 


Based 
on an estimated 
2,800 Mega-

watts of 
total hydroelectric potential

for Honduras, 
ENEE has projected other

large 
and small hydro-developments

address future demands. 

to 

Development of
these and 
 past projects 
has been
carried 
out 
with loans provided by
international 
 development 
 assistance


banks, and 
 the project planning and 

construction 
has 
been carried out by
international 
contractors. 


U.S.PeaceCorps 


The Peace Corps 
has been working
with COHDEFOR 
since its 
inception in

1974. Approximately 25 volunteers have
been working in 
various 
watershed

management-related 
 projects 
 with 


COHDEFOR including the Los Laureles and
the Integrated 
Watershed Management

Project and the Social Forestry System.
These volunteers have provided valuable
 
service 
in watershed experimentation,

soil conservation, 
 reforestation,

social 
action, and agricultural 
exten
sion. Some 10 
volunteers 
are now
working 
 with COHDEFOR 
 in social
forestry projects 
 involving environ
mental education, 
alternative 
activities for campesinos 
such as pit-saw

use, apiculture, 
alternative 
agriculture, agroforestry, construction of
 
efficient fuelwood stoves.
 

A total of seven Peace Corps

volunteers worked 
with the 
National
Cadaster Program 
in the collection of

natural 
resources 
data. 
 Such programs
were later dropped from Peace Corps
programming 
 because 
of the lack of

immediate village-level impact.
 

CURLA
 

The programming focus of CURLA is on

commerical 
production 
of agricultural

and forestry products. 
AID is support
ing the University with 
grants for
infrastructure 
and equipment improve
ments and has provided scholarships for
its students 
to foreign universities.
 
AID is studying 
the possibility of
hiring an 
administrative 
aide for 
the
Center and has 
recently approved funds
for the hiring of 
a Honduran master's
level sociologist 
and agricultural

economist 
to reinforce 
those educa
tional aspects. 
 AID is currently

offering nearly 
50 scholarships to
foreign universities in various natural
 resource 
and agricultural 
 fields.
 
These are administered through CURLA.


Watershed management is not 
a formal
 
part of the curriculum but represents 
a
part of the other programs (forest man
agement, 
forest industry, agronomy)
with a multiple-use 
focus on 
soils,
ecology, hydrology, and 
reforestation.

There 
is no programming, 
however,

addressirng 
the concerns 
of the small
farmer. According 
to 
school officials

there is very little collaboration witb
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COHDEFOR in the school's forestry 


program. 


La Tigra National Park 


Situated 
northeast 
of Tegucigalpa,

Honduras' 
first national park has 
a

multiple function (No. 9 in 
Figure
VI-3). 
 Besides providing 
a recrea-

tional/educational 
service 
to the com-
munity, 
it also includes 
the cloud-

forest watershed 
that supplies 30 per-
cent of Tegucigalpa's 
domestic 
water

needs. RENARE is maintaining
with 

the park
a small budget. 
 The watershed is 

demarcated 
with fencing and 
guards;
however, human settlements are rapidly
surrounding 
the area endangering

watershed protection functions 

the 

of the
park. (See also 
Chapter VIII on 

Wildlands). 


Lago de Yojoa Multiple-Use Area 


The Lago de 
Yojoa watershed (No. 2
in Figure VI-3) 
has long been consid-

ered 
as a valuable 
national 
resource,

both for its recreational potential and

its hydroelectric 
 energy production.

In 1975, an effort was 
begun to develop 

a multiple-use 
management 
scheme for
the Lake and contributing 
watershed. 

In 1978, the "Lago 
de Yojoa Multiple-

Use Management Plan" was 
published. 
 It
included action plans to be carried out 

by the various resource managementagencies of ?.he government. Only
COHDEFOR initiated a program under the 
plan through the expansion of its proj--
ect "Integrated Watershed Management of
the Northwest" 
to the 
Lago de Yojoa
watershed. 
 The plan stands as the 

first multiple-use management 
plan in
Central America and awaits 
implementa-
tion by the various resource agencies, 


RECOMMENDATIONS 


Again, it 
is emphasized 
that water-

shed management is 
an integral part of 


good forest management, 
which is
 

covered in Chapter 
V on Forestry. The
 
following 
are recommendations 
derived
 
from the overview of 
the present state
of watershed management in Honduras.
 

* Implement 
a 
Land-Use Capability

Classification. 
A hierarchical land
 
capability classification applicable
at a national, regional 
and Local
 
scale must be accepted by all insti
tutions 
as the legal basis 
for
 
planning and 
enforcing 
land use

decisions. 
 Institutions 
to which
 
the classification would 
be particularly valuable are COHDEFOR, 
INA and the MRN. The AID NaturalResources Management Project should 
include 
 a program 
 for strength
ening the 
land use 
 policy and

decision-making 
capacity of 
 the
 
government.
 

. Integrate 
Social Forestry with
WatershedManagement. 
Given a capa
bility classification 
applicable 
to
steep 
upper watersheds, 
programs

should 
be oriented 
toward helping

the small-scale farmer adopt prac
tices most 
appropriate 
to such
sites. 
 Such programs should 
be
 
complemented by exclusion of coloni
zation 
in the 
most sensitive 
areas
 
and a program of 
land-use reform to

bring underutilized valley land into
 
more 
intensive occupation and use.
 

* Improve Institutional 'Coordination. 
COHDEFOR should combine and coordi
nate the efforts of the various 
divsions 
under its Forest Depart
ment that 
deal 
with social action

and the campesino. 
 The social
 
forestry 
system, watershed 
manage
ment section,
broadleaf fuelwood project,
forests projects, and the
social 
action portion 
of 
the 
Forest
 
Protection 
Unit should be combined

into one entity to take advantage of
a multifaceted approach to social
 
action. 
 All of these projects and
programs deal with social 
action 
at
the campesino level, yet all are

working essentially 
independent 
of
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each other. By combining the opera-

tions, social action and 
communica-

tion strategies could be 
standard-

ized. All aspects of forest manage
ment and protection could be in-

cluded in one promotion effort, and 

human resources could be best allo-

cated to 
solve critical problems. 


" Develop Monitoring Capabilities. A 

natural resources monitoring program

should be developed to periodically 

assess the extent 
and dynamics of 

environmental degradation 
 in 

Honduras. Land use, forest cover, 
water resources, and erosion levels 
could be monitored for qualitative 
and quantitative changes 
using

remote sensing imagery complmented 

by aerial photographs and field 

investigation. 
 Such a program would 

provide a perspective on the dy-

namics of land use, 
and change and 

the basis for focusing remedial 


action. 


" 	 Coordinate Educational Efforts. 
Current educational activities in 
existing institutions are inadequate 
to address watershed mangement prob-
lems. The government should promote 
environmental education beginning at 
the high school level and offer
 
intensified and specialized educa-

tional activities 
at higher levels. 

ENSACIFOR in Siguatepeque has been 

seeking funding since 1979 for 
a 

watershed management program. CURLA 

offers programs in forestry and 

agronomy, but is weak in both areas, 

AID should reevaluate its support of 

CURLA and 
consider promoting a 

reorientation 
of its program to 

emphasize watershed 
management and 

small farmer agriculture. The pine 

forestry program is illogical in the 

context that the Center is located 
in a broadleaf forest area. It 
would make much better sense to 

promote a program of 
watershed 

management in the 
broadleaf forests 

incorporating aspects 
of flood 

control, soil conversation, control 

of shifting agriculture and 


reforestation 
using the watersheds
 
of the Rio Aguan and the Atlantic
 
littoral as models.
 

* 	Establish Forest Reserves 
to Protect
 
Watersheds. Honduras should le'-ally
 
declare and actively maintain multi
purpose forest reserves in broadleaf
 
forests above 1,200 to 
1,400 meters
 
elevation. The 
primary purpose of
 
these forest reserves would be for
 
water production and 
flood control.
 
Secondary justification would be for
 
protection of recreational and 
wildlife resources and species 
diversity. 

Figure VI-5 illustrates those 
areas deserving 
such forest reserve
 
status. Factors 
to consider in
 
establishing a reserve include
 
contribution 
to water supply, irri
gation and Ptream flow 
regulation.
 
Management should be closely regu
lated by 
COHDEFOR in collaboration
 
with SANAA, the various muncipal
ities and villages, and the MRN.

Many 
of these areas coincide and
 
would complement those areas sug
gested for wildlands in Chapter
 
VIII. Several of the areas proposed
 
here are already declared as legal
 
forest reserves under Decree 85.
 

e 	Use Watershed Planning For Total
 
Resource Management. Fully inte
grated, multiple-use projects 
 are
 
viewed as the only viable means for
 
alleviating the socioeconomic prob
lems impeding the rational 
use of
 
natural resources in Honduras. 
 Such
 
programs should be developed using
 
watersheds as the natural project

boundaries. 
 They should include
 
full participation of 
the target
 
population group (i.e., the 
small
 
farmer) and the executing organiza
tions in both the planning and 
implementation phases. Such 
pro
grams should include, among others,
 
the following elements:
 

(1) Land use classification
 
(2) Economically attractive
 

alternatives to inappropri
ate activites
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(3) 	Market and potential com-

modity studies 


(4) 	Environmental education 

(5) 	Agricultural extension 

(6) 	Energy policies and manage

ment with emphasis on 

renewable forms such 
as 

fuelwood plantations 


(7) 	Related infrastructure im-

provements 


(8) 	Health and nutrition 

(9) 	Forums for feedback from 


target population 

(10) 	 Accurate monitoring of 


socioeconomic 
as well as 

environmental feedback 


(11) Appropriate technology 
on 

all levels 


(12) 	 Village level semi-autonomy 

of project activities, 


e Monitor Projects within Development 

Assistance Community. Development

assistance institutions including

AID should be staffed to take an 

active role in 
technical monitoring

of projects during the implementa-

tion phase. Such involvement would 

provide feedback for 
more 	effective 

project design in 
 the 	 future, 


Watershed management criteria should
 
be an integral part and condition
 
for funding of infrastructure and
 
settlement projects.
 

* 	Improve Inter-Institutional Communi
cations. Honduras 
should take a
 
more active role in promoting inter
change and feedback from the other
 
bilateral and 
multilateral 
 assis
tance organizations. 
 With 	over 600

million dollars in assistance funds
 
being spent in the country annually,
 
programs 
of the various assistance
 
agencies 
are 	too often overlapping

and 	conflicting 
and can exceed the
 
absorptive capacity of 
the 	 insti
tutions involved. 
 It would be
 
valuable to 
set up periodic "summit
 
conferences," inviting key assis
tance organizations. Such 
confer
ences 
could provide the necessary

feedback that would 
facilitate the
 
better identification 
of under
development problems, especially 
in
 
watersheds, and could provide forums
 
for the development of complementary

strategies for solving 
these prob
lems so that each organization's

activities would 
complement the
 
others' in scope and objectives.
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VII. MANAGEMENT OF FRESHWATER AND MARINE RESOURCES
 

INTRODUCTION 


This chapter decribes the freshwater 

and marine resources 
of Honduras,

identifies major areas of concern for
the GOH and 
development 
assistance

community 
that affect the management

and use of 
 these resources, and

recommends 
a number of action items to
improve the capabilities of people and
institutions to manage these resources,

Greater emphasis is placed on the
coastal environment 

freshwaters 
because 

both offer greater 

economic development 

resources and are 

impacted by development activities

the neglect of most responsible 

to 

GOH


institutions, 


THE COASTAL ENVIRONMENT 


Physical Base and Climatic Patterns 


The Caribbean Coast. 
 The coastal 

plain varies greatly in width, extend-

ing some 75 kilometers inland along the

Ulua and Aguan river valleys and in the 

Mosquitia. 
 Total coastline length of
680 kilometers 
is characterized 
by
alluvial deposits 
inland from 
long

stretches 
of sand beaches. Coastal 

headlands 
occur in 
a zone 
from La Ceiba 

to Trujillo and in an 
area near 
the
mouth of 
the Sico river. Major river 

systems 
that drain approximately 85
percent 
of the country include 
the 

Chamelecon, Ulua, Aguan, Sico, Paulaya,
Patuca and 
Coco. In addition to these 

features 
numerous 
coastal fresh and
brackish 
water lagoons 
are charac-

teristic of 
the northern 
coast (Figure

VII-1). 


than on inland 

marine resources 

potential for 

than freshwater 

being severely 


Offshore 
the continental 
 shelf
 
extends 
an average width of 19-28
kilometers 
from Puerto Cortes to the
mouth of the Patuca river from which it

broadens 
to a maximum width 
of 240
kilometers. 
 The total area of the

shelf is estimated to 
be 49,000 square
kilometers, an 
 effective 
national
 
resource base 
equal to 40 percent of

the land area of Honduras.
 

The platform is 
characterized 
by
many submerged banks 
and cays mostly

between 
Puerto Cortes 
and Trujillo and
from Punta Patuca eastward. 
 The major

features 
include 
 the large submerges

Rosalind and Gorda banks, the Caratasca
 
and associated 
cays, the Cochinos cays

and the Bay and Cisne islands. The Bay

Islands consist of eight islands and 65
cays with a total land area of 238
 
square kilometers. 
 The three major
 
islands Roatan, Guanaja and Utila 
were
found to be a part
submerged ridge of a discontinuous
system (the Bonacca
 
Ridge) extending 
from the mainland.
 
This system represents the upthrust
section resulting from 
the meeting of
 
the Caribbean 
and North American
tectonic plates. 
 The islands are

"high" islands with 
only Utila having


than four percent
more of land classi
fied as flat (defined as having a slope

of less than five percent).
 

The Caribbean 
climatic regimen is
dominated by 
the location 
of the

Bermuda High resulting in prevailing

easterly and southeasterly trade winds.

These 
winds may shift as winter cold
fronts move 
across 
the coast resulting

in north and westerly winds accompanied

by rainfall. 
 The wet season extends
 
approximately from mid-April to October
with an average rainfall of 1800-2500
 
millimeters 
per 
year. Though the
southwest 
Caribbean 
Sea 
is not known
 
for a high 
incidence of hurricanes, in
 
the last century 
the north coast and
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Bay Islands have been 
hit by 13 

hurricanes 
and eight tropical storms.

In 1974, Hurricane 
 Fifi caused 

widespread loss of 
life and property 

damage. 


The current 
regimen is dominated by 

an offshore westerly oceanic 
current 

averaging 
0.8 centimeters 
per second,

A nearshore 
counter current 
has been 

detected that may be part of 
a seasonal 

cyclonic gyre in 
the 
Gulf of Honduras. 

Tides 
are semidiurnal 
with a spring 

range of 0.5 meters. 


The Pacific Coast. 
 On the Pacific
 
coast, Honduras shares 
the Gulf of
Fonseca 
with the neighboring countries 

El Salvador and Nicaragua. Despite
this shared sovereignty 
the physical

geography is such 
that the recognized

territorial 
waters of El 
Salvador and 

Nicaragua preclude any Honduran claim
to waters outside of the inner part of 

the gulf. Thus, according to standards 

of international law, Honduras' 
rights 

to external waters are 
restricted 
to

freedom of transit. 


The Gulf can 
best be described as 
a 

large shallow depression bordered by 
-

broad coastal plain averaging 40 kilo*-

meters in width and 
162 kilometers in 

length. 
 The Gulf coastline in Honduras 

is dominated by mangroves 
and assaci-

ated wetlands fed 
by five major river
 
systems draining approximately 
13
 
percent of the country. They are the
 
Goascoran, Nacaome, 
Choluteca, Sampile

and Negro rivers. 
 An estimated
 
50,000 hectares 
are classified 
as
 
mangroves 
and wetlands in the 
Gulf of
 
Fonesca.
 

The Honduran portion 
of the gulf

basin is characterized 
by a shallow
 
fine silt 
and sand bottom with many

shoals. The 
fine sediments character
istic 
 of the upper estuary grade into
 

fine to medium sand 
in the outer
 
)ulf.
 

The seasonal temperature range aver
iges 28 to 31*C. 
 The wet season occurs
luring the period May to October with 
nea perids)eak periods in i JuneJunesandand September.S n tmb. 
nnual rainfall is less than that!ncountered on the Caribbean coast, 

averaging 
1500-2000 millimeters per
 
year.
 

Very little is 
known concerning the

gulf current regimen. Studies indicate
 
that in the eastern 
part of the gulf a

surface current velocity of I meter per

second is typical during 
a spring tide
 
with the potential 
of 1.5 meters per

second estimated 
 for ebb tides follow
ing heavy rains. Tidal currents 
are
 
probably very 
strong resulting in

shifting bottom as 
the Pacific tide is
 
diurnal with an 
average range 
of three
 

meters.
 

Coastal and Marine Ecosystems
 

The diverse range 
of productive
 
tropical marine ecosystems depicted in
 
Figure VII-1 is described below.
 

Coastal Wetlands and Mangroves.

These areas 
are found in abundance on
 
both coasts 
and occupy an estimated
 
3,000 square kilometers. Mangroves and
 
associated 
estuarine 
waters generally

have a high 
primary productivity and
 
serve as 
a nursery area 
for important

species of 
 finfish 
and shellfish
 
(Figure 
VII-2). Mangroves effectively
 
trap nutrients and sediments 
as well as
 
stabilize coastlines.
 

Figure Vil.2. Mangrove forests such as those shown in thi 
photograph along the coast of Roatan are an important resource tobe managed prudentiy since they serve as vital nursery and feedinggrounds for many commercially important finfish and shellfh(CourtesY fR. DuBoisj. 
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On the Caribbean 
coast 
the dominant 

mangrove 
species are Rhizophora mangle

and Laguncularia racemosa. 
 Behind the 
mangrove 
swamps the 
area is 
dominated 

by species 
 of palm, Erythrina

cristagalli and Pachira acuatica. Onthe Pacific 
coast dominant mangrove

species are 
 R. mangle, R. samoensis,

Conocarpus erecia, 
 L. racemosa,

Avicennia bicolor, and A. gerinans.
Major wetlands include areas adjacent
to the bay of Omoa, 
the Ulua river, a 
zone from Tela to La Ceiba, Rio Aguan
and the eastern lagoons on the

Caribbean 
coast and almost all of the
Pacific coast. 


Coastal Lagoons. 
 Fresh and brackish 

water 
areas 
are characteristic 
of the
North Coast. Although an inventory of

these areas does not 
yet exist, a crude 

estimate 
of surface 
 is 1,400
square kilometers. area 


Many lagoon systems

with no permanent opening to 
the sea 


opened seasonally
are as a result of
flooding 
in the wet season. 
 These 

openings facilitate 
the enrichment 
of
coastal waters 
with nutrients 
as well 

as 
provide entry to coastal species for 
purposes of feeding and reproduction,
Turbid lagoons, specifically between

the rivers Salado and Cuero, represent
excellent habitat for the 
endangered
West Indian manatee Trichechus manatus 
(Figurp VI!-1). These 
and other
lagoons represent 
critical 
habitat for 

several species 
of migratory birds,
brown cayman and fish such as cuyamel
(Joturus richardi), guapote (Cichlasoma

motaguense), sardine (Astyanax),
Dormilon amadus and freshwater shrimp

(Macrobrachium). 
 From a commercial 

perspective 
these 
lagoons represent

critical nursery areas to the threespecies of shrimp that comprise a $25million per year fishery in Honduras 
(see 
below). Predominant 
vegetation

includes Caribbean mangrove species and
the 
 water hyacinth, Eichhornia 
crassipes. 


Marine Grass Beds. 
 These submerged

grass flats are 
characteristic 
of 

shallow, clear, calm-water marine areas 


such as found in protected 
coves,

lagoons 
and behind 
 the more exposed

outer reefs. Grass beds, 
along with
 mangrove ecosystems, represent 
areas of
 
high primary production in 
tropical

shallow 
 water marine ecosystems.

Characterized by marine grasses such as
Zostera 
and Thallassia, 
these beds 
provide habitat for a varied flora andfauna. Grass beds provide nursery andfeeding grounds for many reef fish,
primary habitat 
for 
 the commerciall

valuable queen conch, Strombas gigas,
and feeding grounds for 
the green

turtle. 
 These areas 
are prevalent

the Caribbean on
 

coast 
of Honduras 
most
 
notably inside 
the barrier reef of the
Bay Islands. 
 On the North Coast, a
patchy distribution 
occurs with 
more
extensive development 
on the eastern
 
portion of the Honduran platform.
 

Coral Reefs. 
Though some scientific

questions remain 
whether coral reefs
 
represent 
net production 
or steady

state systems, 
there is 
little doubt
 
that they represent the most diverse of
tropical marine 
ecosystems. 
 Reef dis
tribution, type and component speciesdepend on a host of environmental 
factors including clarity of water,
temperature and 3alinity regimens,
nature 
and depth of substrate and
degree of exposure to wave action. 
Among the many species associated withreefs several species of fish, namely

Serranids, Lutjanids, and Sciaenids,

and spiny lobster, Panulirus 
 angus, are
of commercial importance. 
Reef distri
bution on the north coast is patchy
outside the influence of river systems.

The better developed reef systems areoffshore in clear water adjacent to
Honduras' numerous islands and cays(Figure VII-3). These reefs reach
their greatest development 
 in the
fringing barrier reef off 
the northwestern coasts of the Bay Islands.
Ranging in depth from 1-2 meters from

the surface 
 to more than 30 meters 
before grading intoedge, the insular shelfthe reef represents 
one of the
few true barrier reefs in the
 
Caribbean.
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Figure VII-3. Coral reefs develop offshore of the north coast ofHonduras in the Caribbean. The reef margin is visible in the 
background where the surf is breaking (Couriesv of R. DuBois). 

Insular Systems. 
 The islands 
and
cays prevalent 
off the North Coast of
Honduras 
represent 
unique and 
fragile 

ecosystems. 
 Combining 
a terrestrial
component 
that often provides 
habitat
.or 
endemic species, they have 
been
protected from past degradationtheir byisolation. 
 This isolation 
rapidly being 

is 
breached as these areasare increasingly exposed to human 

migration 
and settlement, agriculture,
tourism and commercial 
development 
and
 
recreational activity.
 

Coastal Demographics and Development
 

Largely as 
a result of its
constraints, physical
Honduras, 
in contrast 
to
other Central 
American 
countries, 
has
focused 
its major development 
efforts

toward 
the Caribbean 
rather than the
Pacific 
coast. 
 The north 
coast 
 is
divided into five departments: 
 Cortes,
Atlantida, Colon, Gracias a Dios andthe Bay Islands. The combined popula-
tion of 
 the five departments 
 is an
estimated 
903,000. 
 On the south coast
the 
 two departments 
of Valle and
Choluteca possess approximately 382,000
inhabitants. 
 Demographic data on theindividual 
 departments 
 and their 

respective major 
cities 
are found in
 
Table VII-I.
 

San Pedro Sula is 
the major iidustrial city in 
the country (Figure

VII-4). 
 Puerto 
Cortes 
serves 
as the
country's 
 principal 
port as 
well as
the location of the only free 
port and
refinery 
in Honduras. 
 To the east
between 
Tela and 
 Trujillo 
coastal
 
developments 
serve principally

major banana the


and African 
oil palm
plantations 
that dominate 
the region.
La Ceiba 
has begun to diversify its
economic 
base. 
 Other development

includes 
tourism in 
Tela and 
road and
port development
Further in Puertoeast , Castilla.the remainderand of ColonGracias a Dios departments
and arer ea ti ol na cesstill relatively ibe
 

inaccessible,
 
inhabited mostly by Misquito, Garifuna,
Paya, Sumo 
 and some ladinos. 
 The

Bay Islands provide
commercial a base for thefishing industry of thecountry along with tourism which thus
far plays 
only a secondary economic
 
role.
 

On the south coastal plain the major
economic 
emphasis 
is on agriculture

with rice, sugar cane and cotton beingthe dominant crops. The country's

primary source of salt productionoccurs to the west of San Lorenzo. 

MARINE FISHERIES
 

TheFishery
 

The distinction 
between 
the industrial and 
artisanal 
fishing sectors 
is
easily discerned. 
 The industrial
 
effort, 
located primarily in the Caribbean, is 
focused 
on the lobster 
and
shrimp 
 resources 
adjacent 
 to theCaribbean coast. The richest shrimpgrounds are 
located 
on the wide continental platform off 
the northeast coast
in waters of 40 meters or less in depth
(Figure VII-1). 
 Three shrimp species

are exploited 
commercially, 
the white
shrimp, Penaeus schmitii, the spottedpink shrimp, P. brasiliensis and the 

113
 



Table VII-1
 

COASTAL DEMOGRAPHIC DATA FOR HONDURAS
 

Caribbean Departments and Respective Major Coastal Cities
 

Cortes 


San Pedro Sula 

Puerto Cortes 


Atlantida 


Tela 

La Ceiba 


Colon 


Trujillo 

Puerto Castilla (Nueva) 


Gracias a Dios 


Puerto Lempira 


Islas de la Bahia 


Pacific Departments
 

Valle 


San Lorenzo 

Amapala 


Choluteca 


brown shrimp, P. duoranum. These three 


species live as adults off the outer 


continental shelf. Spawning may be 


year round with seasonal peaks. Once 


eggs hatch, the post-larvae migrate to 


estuaries where they feed and pass the 


juvenile life stages before returning 


to offshore grounds for feeding and 


spawning purposes. The major juvenile 


shrimp grounds appear to be the Laguna 


de Caratasca and adjacent lagoons. 


The lobster fishing effort is 


concentrated on the many offshore cays 


542,581
 

303,434
 
64,621
 

214,080
 

67,736
 
81,771
 

114,052
 

30,157
 
1,600
 

31,005
 

21,863
 

12,395
 

117,744
 

18,976
 
6,868
 

264,278
 

and submerged banks on the northeast
 

coast. Areas of primary importance are
 

Rosalind and Gorda Banks and Vivorillo
 

Cays. In addition to these areas,
 

illegal fishing of Colombian and
 

Nicaraguan-claimed waters appears
 

common, notably on the Quita Sueno and
 
on
Serrana Banks. The fishery is based 


the spiny lobster, Panulirus argus,
 
of -with only minor exploitation .
 

inflatus and P. interruptus occurring.
 

The artisanal fishery on the north
 

coast is concentrated on the nearshore
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waters and 
 coastal lagoons. The 

resource is mainly 
finfish including

Serranids, Lutjanids, Sciaenids and 
Mugilids. In addition to finfish, 
shellfish 
such as octopus (Octopus

vulgaris), 
squid (Loligo pealei), and 

blue crab (Callinectes Sp.) are occa-
sionally exploited. The exploitation

of conch (Strombas gigas), commercial 

or otherwise, has 
 largely ceased 
as 

populations have been overexploited.


Due to the exclusion 
of Honduras 

from offshore 
fishing grounds and the 

geophysiography of 
the Gulf of Fonseca, 

there are 
no major fisheries on the 

Pacific coast. 
 The Honduran estuaries, 

howeveL, do provide 
critical habitat

for the large offshore shrimp popula-
tions exploited by Nicaragua and El 

Salvador 
 (P. occidentalis, 
 P. 

vannameiand, 
P. stylirosiris). 
 Pop--

Iatonso 
shrimp and lobster do not 

reach commercial 
size in Honduran 

waters. 
 The major resources exploited 

at the artisanal level 
are a diverse 

number of finfish, two species of
 
arcshells, 
Anadara tuberculosa and 
A.
similis, and 
 the mangrove oyster 

(Crassostrea mangle). 
 The latter three
species appear to 
be under intense 

exploitive pressure. 
 In addition, 

juvenile white shrimp are caught using 


cast nets. 


The Fisherman-


The industrial sector is dominated 
by seven shrimp and lobster companies,
six of which are located on the two Bay

Islands of Guanaja and Roatan, and the
seventh in 
Puerto Castillo. Each com
pany has its own processing, packaging
and freezing facility capable of han-
Iling both lobster and shrimp. At pre-

3ent, the fishery for both shrimp and 
Lobster is closed 
to the entry of addi-

:ional boats, with 
 commercially 

Licensed 
boats fixed at 217, down from 


peak of 
275 in 1978. Shrimp boats 

iccount for approximately two-thirds of

:he fleet. Of the 217 boats approxi-
iately 35 are independent, selling
:heir catch to the highest bidder, 

Whereas the shrimpers use seine 
nets,

the lobster fishery is somewhat equally

divided between use of divers and pots.

Catch is landed heads-off and subse
quent by-catch is thrown back. 
 The

industry is estimated to employ 
3100
 
between the primary and secondary 
sector.
 

The only commercial venture on 
the
 
Pacific coast 
is located in Amapala.

It is a processing and packaging plant

that buys shrimp from foreign boats
 
permitted to 
fish external waters.
 

Information 
 on the artisanal
 
sector is uncertain. 
 FAO estimated in
 
1980 that 
there exist approximately

4,000 fishermen of which 3,000 are
found on the Caribbean coast the 
remainder in the Gulf of Foriseca. The
fleet consists of approximately 1,500
small vessels mostly dugout 
canoes 
or
 
cayucos 
of which only one fourth are
 
outfitted with 
motors. Typical 
gear

utilized are 
cast nets, fish hooks,
 
gill and trammel nets.
 

The Market
 

The industrial exploitation of
 
shrimp and lobster began in 
the early

1960s to serve the 
U.S. market. The
 

industry grew at 
an accelerating rate
 
until 1978 when 
a fleet size 
of 275
 
was reached. 
 In the same year
approximately 5,108 metric 
tons of fish
 
and shell 
fish were caught (Table
VII-2). 
 In 1978 fishery exports

accounted for $24.8 million divided

almost equally between 
 shrimp and
 
lobster exports. This 
 accounted for
3.6 percent of 
the total country's
 
exports and 4.7 percent of the total 
agricultural exports. There 
are 
indications 
that 
the lobster resource
 
has been overexploited as reported 
landings have declined by approximately

50 percent each year since 1978 with 
relatively equal 
level of effort as
 
measured by licensed 
boats. This
 
trend continued 
 into 1981 as
landings for the first six months 
were one half that for a similar 
period in 1980. Similarly, after the 
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TABLE VII-2
 
FISHERIES CATCH TRENDS SINCE 1960 FOR INDUSTRIAL AND ARTISANAL SECTORS (METRIC TONS)*
 

19 6 0ab 19 7 0a,b 1978 a 	 d 

19 7 9	 1980 e
 

Industrial
 

Shrimp 
 191 2,243 2,288 (170)c 516 c

Lobster (140) 1,643
105 	 (1 3 7)c
1,225 2,547 
 (48) 1,138 (96)
Fish 298 274 	 732 (75)
171 (3)
Other 141 	 187 (2) 129 (3)
166 	 367 (8) 33 


102 

(7)
 

Subtotal 
 735 	 3,908 5,108 
 (271) 2,208 (246) 
 2,537 (222)
 

Artisanal
 

Shrimp 
 -
 -	 124 
 57
Lobster 	 128
-
 3 
 3
Fish 	 2
0 
 0 1,002 
 901
Other 	 948
 -	 143 127 
 154
 
Subtotal 
 . 1,272 
 1,088 
 1,232
 

Total 
 735 3,908 6,380 
 3,296 
 3,769
 

Notes: 	 a) From Estadisticas Pesqueras 1978
 
b) Includes artisanal catch
c) 
From NMFS 1981, Multi-purpose vessels have been divided between shrimp and
lobster categories

d) From Estadisticas Pesqueras 
1979 (draft)

e) From Estadisticas Pesqueras 1980 (draft)
 

*Size of the fishing fleet is indicated in parenthesis for the years 
1978, 1979 and
 
1980.
 

disastrous 
year for shrimp in 1979 
 serve the
concern 	 more distant Tegucigalpa and
has been expressed for the 
 San Pedro Sula markets.
status 	 of 
 stocks. 
 A moratorium 
on
 
new entries into 
 the fleet was set
in 1979 and the shrimp season closed 
 Fishery 	Potential
from March to June 
15. Other factors
affecting the 
industry 
are increased 
 Based on previous FAO
fuel costs and interest 	 sponsored
rates. 
 exploratory fishing
Artisanal fishermen supply the local 	

surveys, there 
are

four potential 
resources
domestic demand. 	 capable of
A relatively simple 
 sustaining commercial exploitation:
distribution 
system 	is required to 
 e sharks 
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" 	 a red snapper and grouper compex 
associated with the continental 

shelf edge


* 	a pelagic resource including 

tuna, barracuda, 
 and wahoo 


* 	a deep water 
 crustacean 

resource, 


To determine 
if these resources 
in 

fact 
can sustain commercial fishf.ng

pressure the 
Corporacion Nacional 
 "e 

Inversiones is proposing an exploratory 

fishing survey 
to 	be funded by IDB in

1982. 


Mariculture 


The only large scale effort in marn-

culture in Honduras is 
the culture of
two species of Pacific shrimp by a U.S. 

concern, Sea 
Farms. The 
effort first 

began in 1973 with 
the object of
 
developing completely integrated
a 

facility 
 with hatchery 
 and 2000
hectares of ponds. 
 Due to several 

lifficulties, including 
the lack of
 
3vailability 
of gravid females, the
2ffort 
was reduced 
 to a grow-out 

.acility. At 
present there 
are 250
iectares in ponds with 
an estimated 

)roduction of 
90 	metric tons 
per year

Itails only). Shrimp 
juveniles are 

:rapped at high tide and then placed in

)onds until marketable 
size is reached 

,efore harvest, 


Eajor Areas of Concern 


The marine commercial fishery sector 

s responsible 
for submitting only

atch data to RENARE. Declining stocks 

f shrimp and 
lobster indicate that 

ore stingent enforcement 
of existing

anagement regulations 
is essential if 

he economic viability of 
this sector 

s to be sustained. 
 Surveillance 
and 

ollection 
of such data 
as species,

ize, and fishing effort expended are 

urrently deficient, 

Degradation of 
northern lagoons 
is


-sulting from contaminated irrigation

eturn water and 
 city sewage (L.

Ivarado), overexploitive 
 fishing 


pressure 
(L. Micos) and construction
 
activities 	(Guaymoreto).
 

Additional 
concerns include: 
 increasing stress on 
the Gulf of Fonseca
 
ecosystem from pesticides and 
sedi
mentation from the 
Choluteca watershed;
 
mangrove 
destruction 
associated 
with

salt production; over-fishing of shell
fish species; and increased turbidity

and habitat destruction associated with
 
maintenance 
of the Puerto 
San Lorenzo
 
navigation channel.
 

There is a serious lack of 
trained
 
personnel, infrastructure 
and funds to
provide the essential research needed
to effectively 
exploit the potential
 
high value marine resources 
of a vast
 area of ocean and continental p~atform

recently claimed through declaration of
 a 200 nautical mile 
Exclusive Economic
 
Zone (EEZ).
 

FRESHWATER FISHERIES
 

The Fishery
 

The total freshwater surface area in
 
Honduras is an 
estimated 43,000 
hec
tares which includes rivers, 
lakes and
 
freshwater lagoons. 
 The major lake in

the country is 
 Lago Yojoa which is
 
situated approximately 600 meters above
 
sea level, has an area of 30,000 
hectares 
and an average depth of
meters. 	 20
The lake is 
 fed by several
 
streams, 
and its outlet via the Rio
Lindo is used 
to generate hydroelectric
 
power. Depending on 
season and 
water
 
availability, 
the lake level may vary
 
as much as 
5.5 meters.
 

There is 
little information 
avail
able on the ichthyofauna of the fresh
water rivers. Lin (1956) and Carr and
 
Giovannoli (1950) 
described 24 species

of fish in the Choluteca river system.

In the Caribbean 
watershed 
Goldman
 
described 
48 species representing 32
 
genera in 
the river Ulua. 
 Indigenous

species that are consumed locally in
clude the 
sardine, Astyanax fasciatus,
 
three species of cichlids, of which the
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guapote, 
Cichlasoma motaguense, is of 

greatest importance; 
the endangered 

cuyamel, 
 Joturus pichardii; and 2 
species of freshwater shrimp. Several 
other species have been introduced and
include the 
black bass, Micropterus 

salmoides, introduced 
into Lago Yojoa
in 1954; and 
Tilapia nilotica and T. 

mozambica introduced into the lake and

rivers subsequent 
to that date. 


The Fisherman 


There are an 
estimated 300 
regis-

tered inland fishermen, the majority of 

whom fish in 
Lago Yojoa. This figure 

should probably be doubled to account
 
for the unregistered inland fishermen.
 

Lake fishermen 
use three to four 

meter dugouts, 
small rowboats 
and some
outboard powered 
boats. Handlines, 

nets, cylindrical traps, 
and occasion-

ally spears and for
arrows 
are used 

fishing. Despite 
laws prohibiting 

their use, dynamite 
and a toxin 

extracted 
from the roots of a plant

called timbo 
are used in unknown quan--

titl.es in 
rivers and streams. As early 

as 
1956 the rivers Patuca, Aguan, and

Ulua has their fish populations reduced 

to insignificant 
levels as 
a result of

abusive use of dynamite and toxins,

There 
are no data to indicate the 

extent 
to which 
these rivers have 

recovered, and 
 other rivers have

reportedly 
had their fish resource 

similarly decimated. 
 It is not known 

whether the practice of killing 
fish 

with pesticides exists in Honduras. It 

is recommended 
(see Chapter IX) that

fish be analyzed in Yojoa 
to determine 

the levels of 
toxic materials occurring 

as a result 
of contamination 
of the 

lake by effluent 
from the Rosario 

Development Corporation mine. 


The Market 


Lago Yojoa is the 
only area where

records of landings are maintained. In

1980 landings were 
an estimated 
80 


metric tons. 
 Fish that are not 
con
sum.rd directly are sold in the local 
market.
 

Fishery Potential
 

There are no unexploited freshwater
 
bodies in Honduras. 
 Any increase in

productivity 
of freshwater 
fisheries
 
will come 
from increased understanding
 
of the ecosystems involved, 
improved

management of fishing and control of 
activities affecting the quality of the
water resource 
such as pesticide use,
 
upper watershed degradation and 
wasLe
 
disposal.
 

Aquaculture
 

Aquaculture offers 
another area for

significantly 
increasing freshwater
 
protein production. Research 
on

rapidly diminishing and prized species,

such as the cuyamel, should 
 be

encouraged to understand life cycle and
 
critical habitat needs with the objec
tive of rebuilding natural populations.

Research on potentially valuable spe
cies such as the indigenous species of
 
Macrobracium 
should be pursued rather
 
than relying on introduced species.

Introduction discourages 
research and
 
may create an irreversible ecological
 
event such as competitive exclusion of
 
one It is
or more indigenous species. 

recommended 
 that introduction 
 of
 
exotics be confined to hybrids and

males until 
the potential ecological

impact can 
be better evaluated and

research on native species accelerated.
 

The first recorded aquaculture

experiment 
was the unsuccessful 
intro
duction of a species of Guatemalan carp

in 1936. This 
was -followed by addi
tional attempts at reproduction of

local and imported cichlids 
and black
bass, and included the construction of
 
ponds in Comayagua 
by the Centro
Nacional de Agronomia, Ganaderia 
and

Escuelas Rurales. 
 The first national
 
effort at aquaculture started in 1956
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with the construction of 
a hatchery for 


cichlids 
in Picacho.
made available Juvenilesto 	 people who werehad ponds
available for stocking. The hatchery
is 	still operating and 
serves primarily
as 	a distribution facility. 


In 1977 with 
assistance 
from AID,

construction began on 
an 	eight hectare,
36 	pond, pilot hatchery at
Comayagua. 	 El Carao in
The objectives of the faci-
lity were 
to 
provide juvenile fish
regional 	 to
distribution 
centers 
and to
conduct 
 technical 
 training 
 and 

research. 
 Today, the principal cichlid
species being
andT.______iacultured 
are T. nilotica 

and T.mozambica. 
Experimentalworkis

also being conducted 
on the native
Guapote 
and 
the introduced 
freshwater
shrimp Macrobrachium 
rosenbergii.
present, 	 At
users 
of these services
mostly 	 are
private individuals 
and 
a 	few 

cooperatives. 
 The project has suffered
from past mismanagement, 
present budget
cutbacks 
and contaminated 
supplies 
of
freshwater contaminated from pesticide 
use 
in nearby farming areas. There 
are 

an estimated 90 non-commercial ponds in
the country that 
range in 
size from
to 
10,000 square meters. 	

14 


The largest 
commercial 
aquaculture
facility on 
the Caribbean coast is Aqua
Finca near San Pedro Sula. At 	present

there are 26 hectares under managementwith ponds ranging in size from 0.02 to
0.8 hectares. 
 Originally the site had
been used as 
a growout facility for the
freshwater shrimp Macrobrachium rosenbergii produced at 
the hatchery located
on 	Bahia Omoa. 
 This hatchery has since

been closed and
the growout the cycle completedfacility 	 atwith salt watertrucked in 	 from the coast. Aqua Fincahas their 
own processing and packagingplant and 
ships approximately 
23,000
kilograms 
of heads-off 
shrimp to 
 the
United 
States 
per year. 
 Areas 
of
interest 
for possible 

ment 	

future develop-

include polyculture 
with Tilapia
and mariculture 
projects 
with one or
more 
of three commercial shrimp species
that occur 
on the Caribbean 
coast,
similar 
to 	the 
Sea Farms operation 
on 


the Pacific coast. 
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Major Areas of Concern
 

The major concerns related to fresh
water fisheries are:
 

* 	 Inadequate means to 	implement and
enforce 
existing 
legislation,

leading 
to 	degradation 
of 	the
 
resource.
 

0 
An 	inadequate information base
concerning internal waters (ex
cluding Lago Yojoa) upon which to
build management strategies.


* 
Widespread aquatic degradation
resulting from illegal fishing
methods indiscriminant pesticide
methosiidincrminatopesicid
 
use 
as evidenced 
in Choluteca,

Chamelecon, 
 Aguan, 
 increased

sedimentation 
 from degraded
watersheds 
 (Choluteca,
or 
development Chamelew a d ( 
 dhluteale
(Lago 
Yojoa
con, Ulua) and industrial outfall
by
 
Rosario Development Corp.,

Bonito by 	

Rio
 
Olancho Forest Proj

ects, and the Ulua and Chamelecon

rivers by the El Cajon Hydroelectric Plant)
 
eect 
 P nt
 
species 
with identified 
life
cycles rather 
than to 
conduct

research 
and develop management

strategies 
 for indigenous
 
species.
 

MINING
 

Salt Extraction
 

At present

activity 

the major mining
entails salt extraction fromwaters 
in 	the Gulf of Fonseca (FigureVII-1). 
 Salt 
 is extracted 
by 	an
estimated 
105 small 
scale operations
using 311 
ovens 
to 	heat and 
evaporate
water. 
 At a much larger scale,
operations employ 	
six
 

salt pans in 
which
solar 
energy 
is used 
to evaporate
water. 
 A major concern associated with
salt extraction by 
use 
of 	wood-burning
ovens 
is the chronic 
destruction 
of
 
mangroves 
for firewood. 
 For example,
salt 
pan construction requires clear 



cutting mangroves. One 
producer cur-
rently extracting 
50,000 kilograms of 

salt 
per year clear cutdown 
100 hec-
tares of mangroves 
for his operation, 


Petroleum 


Honduras 
is totally dependent 
on
imported oil 
to meet 
all of its petro-

leum needs and 80 
percent 
of its total 

energy requirements. 
 As of August

1980, 15 exploration been
wells have 

drilled on 
the north coast on the adjacent platform. 
 Only one well on the 

northeastern 
 platform
Caratasca indicated near Laguna
presence of 
hydro-

carbons. 
 Much of the Caribbean plat-

form has been granted as concessions to 

several oil companies, with 
the excep
tion of 
a large naticnal reserve on 
the
northeastern 
outer platform. 
 On the 

Pacific side, approximately one-half of
the Honduran 
part of 
the Gulf of 

Fonseca is 
being solicited for 
conces-
sion status. 


To reduce the 
country's dependency 

on foreign oil 
the World Bank has
approved a three million dollar loan to 

promote petroleum exploration. The
focus will be 
primarily 
one of 
 col-

lecting information, geostratigraphic

mapping, and 
training. 
 The project is
presently being delayed as 
the Bank and
Honduras attempt 
to fiad agreement on a 

coordinating mechanism. 
 Other related
projects include 
a feasibility 
study

for the construction of 
a 410,000 bar-

rel 
capacity transhipping in
terminal
Amapala and a proposed deepwater oilterminal in Puerto Castilla. 


Oil spills are 
a potential hazard.
The 14,000 barrel 
per day refinery at 

Puerto Cortes is 
owned and operated by

TEXACO. TEXACO has 
not been involved
 
in any oil spill incidents in 
the last
three years. The Company belongs
the Clean Caribbean Cooperative with 

to
a 


response 
team based 
in Boston. 
 An oil
 
spill contingency plan 
does exist but
there is no 
trigger mechanism to 
enact 

the plan. Only one
has any person in the plant
formal 
oil spill response

training and 
no training exercises have

been conducted 
since 1979. 
 Equipment, 


though appropriate, appears minimal and
includes one 
skiller, 
two patrol boats,

absorbants 
and dispersants. 
 This
equipment is 
to be augmented this year
 
at a cost of $80,000. 
 No formal plan
 
of coordination
and the exists between TEXACO
GOH in the 
event of a toxic
substance 
spill by either of the par

ties. In day 
to day operations oily
waters 
are treated by 
an API gravity

separator followed by evaporating ponds
 
before discharge.
 

Non-ferrous Metal Mining
 

The effects of mining by the Rosario
 
Resources Corporation 
on Lake Yojoa is

treated in Chapter IX.
 

Major Areas of Concern
 

The major concerns related to mining
 
are:
 

Inadequate human and financial
 
resources 
to 
enforce existing
 
legislation 
to prevent aquatic

degradation 
resulting from dis
charge of contaminants by mining
 

operations.

No coordination 
mechanism to
 
respond to 
toxic spills between 
the two primary users and

shippers of toxic substances 
(TEXACO and GOH).
 

e 
 Inadequate preparation to respond
 
to an 
 oil spill by TEXACO
 
employees.
 

n A need for alternative to
means 

extract salt 
without 
necessitat
ing mangrove destruction, such as
 
use 
of planted fuelwood stocks,
 
solar Irying, etc.
 

PORT DEVELOPMENT
 

Capacity
 

At present there 
are five ports

operating 
in Honduras 
with an annual
 
movement 
of cargo exceeding 
50,000
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metric tons. 
 Three of 
the five ports,

namely Puerto Cortes, Tela nnd La 
Ceiba, are located on 
 the Caribbean 

coast ; the remaining two, San Lorenzo 
and Amapala, service the Pacific.
The total metric tonnage handled 
 in 
1979 was 3.2 million tons,
cent 69 perof which moved through Puerto 

Cortes. 


In addition to 
these ports there are 

several minor 
ports 
that serve coastal 

trade: 
 On the Caribbean, Roatan,
Utila, Limon, Triona, Santa 
Rosa de

Aguan, Puerto Playa, Brus Laguna, 
Guaquira, Puerto Lempira; and on the 

Pacific coast Coyolito, Puerto 
Grande, 

Raton and 
Puerto de Sierra. 


Caribbean Ports 


Puerto Cortes situated on the north-

western coast near 
San Pedro Sula 

possesses 
the most complete port

facilities 
and services in Honduras 

which includes 
 5 wharves capable of 

handling petroluem, liquid bulk cargo,

bananas, 
 roll on/roll off 
 and
containers. 
 A free 
zone was created in 

1976 adjacent to 
Puerto Cortes for the 

purpose of providing a major regionalcenter for distribution of goods. 
 The 

30 hectare free zone 
was built from
fill material dredged from the Gulf of 
Omoa. The remaining two active ports 
on the Caribbean coast are finger piers

that serve primarily for the exporting
of plantation fruit and coastal 
trade, 

In the Bay of 
Trujillo construction 

began 
on a deep water 
port in 1978. 

The project, partially funded 
 by the
World Bank, has been 
plagued by delays 

and contractor disputes and activity at 
present is suspended until 
negotiations 

are completed. For purposes of con-

struction and 
 future operations, a 
service 
road was completed connecting

Trujillo 
with the port, passing over 

the entrance 
to 
the Lagoon Guaymoreto.

In 1978, 
1,600 people were removed 

from the area 
and resettled in a 

community of 198 new 
houses south 
of

the Port. The Trujillo Port will 

serve 
the Olancho Forest Industries and 


Aguan Valley agriculture projects, with

Possible future expansion into an oil 
transhipment superport.
 

Pacific Ports
 

Amapala 
and San Lorenzo are the
 
principal ports on the 
Pacific coast.

As a result of the shallow depth,
lightering was required between Amapala

and San Lorenzo. 
 Honduras commissioned
 
the construction of the 
new port of San

Lorenzo in 1975. 
 The site chosen was a 
mangrove area served by an access road 
built on fill 
material. 
 In order to
 
make the 
area accessible 
to deep draft
 
ships a 35 kilometer navigation channel
 
and turning basin was 
dredged in 1979.
A total of 1.5 million cubic meters of 
material was repmoved at a cost of 3.2million dollars. It is 
estimated that
 
maintenance dredging would be required
 
once every four 
years. No 
environ
mental assessment 
was made prior to
 
development.
 

Port Administration and Existing
 
Legislation
 

The GOH created an autonomous insti
tution in 1965 
with the mandate
developing and modernizing the 

of 
Port of
 

Cortes. This institution, Empresa

Nacional 
Portuaria 
 (ENP), operates
under its own Board of Directors com
posed of 
several government ministers
 
as well as representatives of associa
tions of workers, shippers and busi
nessmen. 
 In 1974 ENP was given
authority to operate all the 
country's
 
cargo ports.
 

ENP consists of the Board and admin
istration composed of eight divisions, 
one of which is the Division of Plan
ning And Technical Supervision. Their 
responsibilities 
include assessment 
of
 
ocean current and substrate conditions,
 
placemaent 
of navigation buoys and
 
supervising of dredging operations.
 

Despite the presence of legal provi
sions and remedies in the legal code of
 
ENP that address contamination of port
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waters, there 
are neither craft nor
inspectors to 
monitor ships 
outside of

those in berths. In 1980, despite the
large tonnage passing through Puerto
Cortes, only one company was fined fordischarging contaminants into the Bay.
Ballast dumping 
may occur much 
more
than the number of levied 
fines indi-
cate, as 
 tar deposits have 
 been
observed on the be2aches of the OmoaBal. The greatest portion ofcountry's potentially 

the 
toxic substances 
pass through the Port of Cortes (Table

VII-3). Despite this activity thereexists neither a contingency plan fortoxic spill clean up 
nor equipment to 

do so at the Port.
 

Major Areas of Concern
 
" Despite 
 past experience 
 and 


present and proposed major 
port

development projects impacting
the coastal and 
near shore marine 

zones, ENP its
or 
 contractors 

still fail 
to determine 
environ-

mental impact 
and address means
to mitigate identified 
impacts.

This is a critical concern,
" Stricter 
enforcement 
of existing

legislation 
to prevent ships in
port from discharging contami-

nants into 
adjacent waters 
is 

needed.
 

* 
The absence of a contigency plan
to respond in the 
event of toxic 

oil spill in the heavily used
Port of Cortes 
is a serious 

concern. 


TOURISM 


History 


In recognition of 
Honduras' 
tourism
potential the GOH created the Instituto
Hondureno de Turismo (IHT) in 1972. A 
technical and economic feasibilitystudy was completed in 1975. Three 

areas 
 were examined 
 for their 


suitability for development: 
 the Copar
area in 
western Honduras 
due to its

importance 
as 
a Mayan archeological

site; the Tournasal area stretchinp
along the north coast from Punta Sal
Trujillo, with its 

tc
 
many pristine sand
beaches; and the 
Bay Islands due to
their insular nature, clear water and
coral reefs. 
 Since the original study,
much of 
the focus for development has
been directed toward Copan and 
the Bay
Islands and not 
the Tournasal 
area. A
World Bank loan will usedbe to coverhalf of the estimated 38.3 million

dollar cost of the various tourism
development activities.
 

Administration
 

The IHT is organizationally placed
directly under 
the presidency of

GOH. The component of 

the
 
IHT responsible


for setting guidelines for development
is the Unidad Tecnica. 
 This group is
composed of six administrators and
eight technical professionals including

hotel managers, 
economists 
and architects. 
 The IHT has the 
power to

declare 
an area a tourist zone; this
does not change ownership rights or
 
status but does 
prevent degradation of
those resources 
 that originally

justified the designation.
 

Major Areas of Concern
 

Tourism related concerns are:
 
a 
Absence of an environmental capability in the technical group


responsible 
for
ist development evaluating tour
projects.


* Absence of legislation requiring
 

IHT to address 
environmental
 
considerations before granting
approval.
 

A CASE STUDY OF BAY ISLANDS DEVELOPMENT
 

The physical characteristics of the
Bay Islands are described in 
an earlier
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TABLE VII-3
 

QUANTITIES OF POTENTIALLY TOXIC SUBSTANCES IN HONDURAS (1979)
 
AND THEIR PORT OF ORIGIN OR DESTINATION (Metric Tons)
 

Product 
 P. Cortes Tela 


Imports
 

Chemicals 
 56,039 4,066 

Fertilizers 19,811 
 13,687 

Crude oil and
 

Derivatives 553,983 
 10,630 


Exports
 

Gas and deriv
atives 
 547 -

Total 
 630,380 28,383 


section, Physical 
Base and Climatic 

Patterns. 


Based on the national census of 1974 

the population of Roatan was 8,250, 

distributed 
 among the following 

ethnic/cultural groups: 
 negro (50%),

anglo/white (23%), black carib (6%), 

foreigner (3%), 
and mixed (15%). Today

the population of the 
three islands is 

estimated at 12,000. 


Until recently the dominant cultural 

influence has 
 come from the British 

Caribbean. Insular 
land use patterns 

are characterized 
by coastal develop-

ments associated with 
scarce flat land 

found on the coast. 
 The sea had been 

the major source of sustenance with 

agriculture limited 
to low lying fruit 

plantations and occasional small 

subsistence agricutural plots,

Increased immigration of ladinos from 

the mainland has brought heavy pressure 

on 
the steep lands of the interior of 


P o r t
 
La Ceiba San Lorenzo Amapala Total
 

8,561 
 474 7,976 77,116 
9,733 1,420  44,651
 

402  - 565,015 

-- - 547 

18,696 1,894 
 7,976 686,782
 

the major islands. Shifting agricul
ture and expanded grazing have contrib
uted to gullying and mass movement 
of
 
soil (Figure VI-2) which in turn
 
threatens the sensitive coral 
reefs
 
close to the coast,
 

In the early 1960s the islands began
 
to be examined as sites for potential

tourist development. Prior 1960
to 

there existed only one hotel 
on the
 
three islands; today there 
are 17 with
 
a total of 248 rooms. In recognition
 
of this growth potential, the islands
 
were included in a technical and
 
economic feasibility study for tourist
 
development. Projezted 
 tourist
 
arrivals were predicted to climb 
from
 
9,200 in 1980 to 27,000 by 1990. Based
 
on recommendations from the 
study, IHT
 
and the GOH requested a loan from the
 
World Bank. This loan, 
which focuses
 
on the development of 
the Copan region
 
and Roatan, was approved in 1979.
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The World Bank loan is 
now providing 

a line of credit for hotel 
and tourist 

enterprises as 	well as for the length-
ening and paving of the runway at the 
Roatan airport to eventually provide

jet service. In 
an earlier project the 

World Bank 
and the GOH 
funded the 

construction of 	 a road that opened up 
areas 
in Roatan previously reached only

by foot path. 


The World Bank loan, 
under a provi-

sion for technical assistance, required

the preparation of 
an environmental 

control plan for 
Roatan. The terms of 
reference called for: 


" a natural resources inventory of 

the Island to 
include geomorphol-

ogy, geology and soils, water and 

hydrologic resources, coastal 
dynamics, beach and 
vegetation 

inventories 
and climatological

studies
 
anuiev o oCamp 
an evaluation of the humanresource base 

" an inventory of existing com-
munity infrastructure, 


Based 
on this information 
a 	land-use 

capability statement 
was to be devel-

oped, with recommendations and regula-tions for zoning presented and regula-
tions 
 for environmental 
 control 

outlined. 


Unfortunately 
the management study

has drifted out 
of phase with other
 
activities such as road 
building and
runway extension. The value of such a 

study 
 must be questioned once major
development projects
fied and 	 have been identifunded. Such a 	 natural re-
sources management plan 
can best be

utilized prior 
to development rather 

than 
after irreversible 
commitments 

have been made to infrastructural proj-

ects. 


In the design of the Bay 
Islands 

development plan, areas 
of 	concern that 

need to be addressed include the 

following: 


" 
Technical assistance 
to Island 

authorities to 
aid in implementa-

tion of the management study's

list of recommendations. 


" 	 Management options in the areas 

newly opened and soon to be 

opened by road, 
most notably the
 
completion of 
the loop between
 
Coxen Hole-West End-Sandy Bay and
 
the access road to 
Port Royal.


9 Discouragement of speculation and
 
significant purchase 
of land by
foreign investors. Present zon
ing has designated the Bay
Islands as urban 
areas. As 
such
 
there are no restrictions on
 
foreign land 
owernship 
or use.
 
The impact has thus far been
 
minimal with the exception of two
 
islands off Roatan owned outright

by foreigners.
 

e Increased pressure on 
the barrier
 
reef from soil erosion, fishing,

and sport dive boats anchoring on
 
the reef. 
 Major disturbed reefs
 
on Roatan include Bodden Point,
Calabash Point, Jennings Point, 

Bay and Six Hut Point. 
A 	 population growing beyond thecarrying capacity of the island
thereby increasing dependence 
on
 
mainland 
sources 
of essential
 
goods. This 
results in 
distor
tions 
in the economy and hardship
 
for the poor.
 

* 	The need for uniform environ
mental management plans for the 
Islands of Utila and Guanaja.
 

RENARE - AN INSTITUTIONAL ANALYSIS 

The administrative agency whose 
mandate is 
 the management 
of living

natural resources is Direccion 
General
 
de Recursos 
 Naturales 
 Renovables
 
(RENARE). Created in 1974, RENARE has 
two administrative 
units: Fisheries
 
and Wildlife Management. 
 The Fisheries
 
Unit 
 is divided 
 into Offices of

Statistics, 
 Inspection, Registration,
 
Promotion, Aquaculture and Applied
Investigation. 
 Of the approx±mately
 
150 people that work in the Fisheries 
Unit, only 15 are 
trained biologists.

All of these offices, except Promotion,
 
are described 
in the following sec
tions. 
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The 1980 budget for RENARE was 

reduced from $1.25 
million to $1.04 

million, 
 with the major portion 

allocated 
 to fisheries. 
 RENARE
 
experienced administrative difficulties
 
in 1980 with the appointment of three 

successive directors, each 
change

accompanied by 
 an administrative 

reshuffling, 


Statistics 


The Department of Statistics 
is 

responsible for the 
collection of data 

necessary 
to manage fish stocks. 

Sources of data 
are export and import 

statistics (the 
latter coming prom the 

U. S. ), catch statistics (forwarded
from the industrial sector every 15 
days), and periodic statistics col-

lected by inspectors 
in local markets.

The data collected 
are confined to 

generic or 
 common name category, 

processed products, package by 
number 

and weight, and price. 


Inspection 


The Department of Inspection 
is 

responsible 
for collecting statistics, 

registration and 
enforcement 
of both 

wildlife 
and fishery legislation. At 

present there are 
only 27 inspectors in 

the country. Given their mission they 

are largely ineffective as a result of 

factors such as 
lack of training, the 

magnitude of tasks they 
have been 

given, insufficient budget, (most not-

ably 
 for vehicles and trip expenses) 
and decided indifference on the part of 

the government toward 
strict inter-

pretation of regulations. These latter 

two factors are best illustrated by the
 
those 
inspectors distributed on the

three Bay Islands, the center of the 

industrial fishing sector. 
 In the case
of Roatan, the Inspector's budget 
con-

sists of his salary and no resources to 

repair the motorbike required 
to make 

his biweekly inspections. These 
in-

spectors' efforts 
are limited to spot

checks for 
 size limitations 
 and 


hygiene. In 
1980 an estimated $8,450
 
in fines were 
levied by inspectors on
 
the Bay Islands.
 

Registration
 

The Department of Registration is
 
responsible for the annual registration

of both artisanal and industrial fish
ermen and boats. 
 At the industrial
 
level separate licenses for lobster and
 
shrimp are required and a combination
 
license is 
available. Registratior,
 
appears well enforced in the commercial
 
sector. In the artisanal sector an
 
estimated 50 
percent of all fisherman
 
are registered.
 

Aquaculture
 

Prior to 1977 there had been no
 
coordinated attempt to develop 
a
 
national aquaculture program. 
 In 1977
 
an agreement was signed between AID and
 
Honduras to initiate a three year pilot
 
project which included construction of
 a research 
center, a hatchery and
 
ponds; three 
years of technical assistance; and 
a training component. The
 
objectives of the project 
wer. to pro
vide the expertise required to make
 
better use of 
the country's rasources,
 
assist in development of the country's
 
poor rural areas, and provide technical
 
assistnce to those who request it. 
 In
 
1980, a total of 
11 professionals and
 
technicians worked 
 on the project with 
a budget of $60,000. The project has
 
suffered from administrative problems,

and further assistance is being delayed

until efforts by the new GOH adminis
tration can be evaluated.
 

Applied Investigation
 

The Department of Applied Investi
gation was created in 1980 with the
 
intent of providing technical assis
tance to both the Fishery and Wildlife
 
Management Sections. Current 
projects
 
include joint efforts with the 
Chinese
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and Japanese Missions in fish prepara-

tion, and Processing plus public educa-

tion to modify existing attitudes 
towards fish consumption. Projects

that were proposed to begin in 1981 
suffered from 
several setbacks which 

included the accidental sinking of a
boat donated by the Japanese to begin 

an exploratory fishing survey of the
northern coast and delays in outfitting 

a boat in the Pacific to initiate a

similar effort. 
 A project for conserv-

ing Pacific marine turles was 
planned

for 1981 and was to include public

education and an egg recovery, hatching

and release effort. A second 
project

proposal, for the conservation of the 

manatee, 
is being managed from La

Ceiba. The objective is to designate a 

management area between the Cuero and 

Salado rivers. 
 This area, which is
under intensive pressure from rice 

farming, is one the
of few remaining 

areas 
where manatee populations are 

known.


As a result of 
intense pressure on 

the Bahia de Ios Micos from heavy fish-

ing and irrigaton effluent from banana 

and African oil 
 palm plantations, 
a

lagoon inventory has been initiated to 

provide basic information to formulate 

a lagoon management plan. 
 It is hoped

that resources will allow incorporation

of other north coast lagoons into the 

management plan. 


LegalMandate 


RENARE's mandate 
to manage living

aquatic resources 
comes from Decree 

154, approved and signed 
in 1959. 

Among its various stipulations, it 
allows for: management of all coastal 
and aquatic flora and fauna, licensing,
gear restrctions, closing 
 of seasons 

and fisheries, aqua-
 and mariculture

activities. Legislation does exist to 

prevent fishing in nursery 
areas, nor
to 	prohibit the dumping 
of toxic sub-

stances in the country's waters or 
the 

use of dynamite. At present 
it is 

illegal to hunt manatee, collect marine 

turtles 
and their eggs, harvest black 


coral from national waters 
and cut
 mangroves or other trees on the edge of

rivers or coasts. Specific resources
presently managed are: Lobster (5.5
inch tails or larger, no gravia
females); Caribbean shrimp (seasonal
 
closing of fishery); and curile 
and
 mangrove 
oyster (size restrictions)
 
from the Pacific coast.
 

In 1980 Honduras declared 
a 	200
 
nautical mile EEZ that gave the country

sovereignty rights 
over the exploita
tion, conservation 
and administration
 
of natural resources of 
the ocean
 
floor, subsoil and overlying waters.

An 	intErministerial committee 
has been
 
formed to in
assist implementing the
 
law. RENARE is responsible for

enforcement in freshwaters and in the
 
oceans out the
to 200 mile limit
 
utilizing 
its own inspectors, the
merchant marine and the armed forces.
 

RENARE has two research stations, an
 
agricultural laboratory and 
a marine
 
laboratory in Ceiba. latter
La The
consists of little 
more than an empty

house with a preferred seaside loca
tion. 
 With the proper modifications it
 
could be most suitable as a center for

marine investigation. 
 Five biologists

work for the Department with a current
 
annual budget of $80,000.
 

In 1978, a joint loan project of the

IDB the EEC, and Honduras was initiated
 
to organize and assist five 
fishing
 
cooperatives. 
 The four objectives of
 
the project are:
* To establish a line of credit for
 

the fishermen in the cooperative
to 	acquire boats and equipment.

* 	To construct adequate landing


facilities 
in La Ceiba, Tela,

Trijillo and Puerto Cortes, and 
Coyolite-Amapala.
 

e To provide adequate processing,
preservation 
and distribution
 
facilities.
 

e To provide technical assistance
 
to the cooperatives.


The loan, which amounts to $3.4
 
million, 
has been badly administered
 
resulting in frequent delays. 
 One
 
result was the removal of the program

from the Fisheries Unit of RENARE to 
a
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position directly under the Secretariat 

of Natural Resources, 
from where it is 

presently administered, 


ADMINISTRATION OF COASTAL RESOURCES 


Legislation 


Coastal resource management in 
Hon-

duras is fragmented 
among a diverse 

array of agencies at different 
levels 

in the government hierarchy. 
 This
management 
effort is characterized by

conflict of interest, lack of coordina-

tion, and differing levels of human and 

financial resources which too often 

result 
in weak programs and conse-

quently degradation of resources, 


Relevant legislation 
in the civil
code defines the coastal 
zone as the 

area from where the waves first break 

to the highest sea level. The 
terri-

torial sea begins 
at the lowest sea 

level and extends 
to 12 nautical miles. 

An EEZ is recognized extending 
to 200
nautical miles. 
 No one is allowed to 

construct 
or place objects in the 

coastal 
zone without prior permission,

This does not 
apply to the 
 coastal 

fringe where development is primarily 

managed by the 
local municipalities
with the exception cited below. Hon-

duran nationals can 
own property up to 

the coastal edge but 
foreign nationals 

must take 
a minority position in 
lands 

within 
50 kilometers 
of the coast,

This does not apply to urban-zoned 

areas 
such as the Bay Islands. 


Agencies 


Government agencies 
 and their 

respective legislation pertinent 
to
zoastal 
zone management include: 


RENARE. 
 Through this organization

responsible for management of renewable 

resources, 
fishermefi 
are allowed to
)lace structures, boats 
and equipment

Ln a 50 meter zone behind the high tide 


mark without impediment. Other perti
nent legislation protects acuatic,
 
river, coastal and marine 
flora and
 
fauna by means of 
permits required for
harvest. A permit is 
required to mine

calcareous desposits 
from the coast,

lakes and lagoons.
 

COHDEFOR. 
 The corporation controls
mangrove 
areas where permission is
 
required to remove any 
tree. The
 
extensive area of mangroves in 
the Gulf
 
of Fon,,eca was declared 
a protected

forest zone 
in 1961.
 

INA. As the agency responsible for
 
agrarian 
reform INA administers the

utilization of many agricultural lands
 
and presently manages 
salt extraction
 
from Honduran coastal 
zones, though

without legal mandate.
 

DMHC. 
 The agency is responsible for

all mining and petroleum activity in
cluding coastal 
and outer continental
 
shelf activity and the related environ
mental issues associated with mining.
 

IHT. The agency has the power to

designate 
an area as a tourist zone,
 
requiring 
that future development not

despoil the particular quality of 
the
 
area 
that justified the designation.
 

ENP. ENP is 
an autonomous 
agency

created to administer the country's
 
ports. It regulates 
the building of
 
artificial 
stuctures 
in the coastal
 
zone and is charged with enforcing

legislation preventing ship discharges
 
in ports or adjacent waters.
 

SECOPT. Public 
works administers
the construction large scale projof 


ects for public benefit, 
such as roads
and power plants.
 

The Municipios. 
 Each municipality
 
has a certain 
degree of autonomy to
develop the coastal zone 
within the
 
constraints of the law.
 

Agents of Enforcement. 
 These in
clude each 
GOH agency's respective
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inspectors; 
 local police; customs 
agents; the merchant marine; 
and armed 

forces. 


ISSUES AND RECOMMENDATIONS 


Mangrove Management
 

The 
most illustrative
management conflict example of
is the mangrove

problem in the Gulf of Fonseca. By law 

mangrove management is the responsi-
bility 
of both COHDEFOR 
and RENARE,

although no 
formal mechanism of coordi-

nation 
exists between 
the two. The
principal 
need for utilization of 
man-
groves comes 
from the salt producers, 
a 

sector managed by 
INA. The problem of

coordination 
is compounded 
by the

dependence of 
poor people in the areaupon the mangrove as source ofa fuel, 
construction material and 
tannin. 
 The
larger 
areas of clear cutting of man-

groves 
for industrial 
salt production

have been legal (from COHDEFOR and 

INA's perspective) while local harvest-
ing, although illegal, is acknowledged 
as a social and economic problem that 
is difficult to 
address. 
 The solution 

to these 
types of conflicts have been
the formation of 
informal coordinating
groups 
between agencies rather than 

creation 
 of formal interministry
councils. 


The key to sustained mangrove 
man-
agement is the subsitution 
of solar 

energy 
for fuelwood 
in salt manufac-

ture. The 
elements 
of a management 

program include a pilot 
project, 
an
educational 
 effort, and 
 technical

assistance 
and extension. 
 The areas

suggested for 
such a project would 
be
the relative 
barren 
salt flats behind 

the estuaries 
that 
are similar 
to the
locations 
utilized 
for marine shrimp

production. 
 Different methodologies

should be tested to 
determine 
the best 

alternative 
to convey estuarine water 

to solar ponds (small, locally builtpumps, windmills, etc.). Additionally
the feasibility of utilizing these salt 
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ponds as aquaculture facilities during
the 
wet season should be 
evaluated.
 
The potential for 
cooperative 
efforts
 
needs to be studied. 
 Once such efforts
 
are demonstrated 
 to be economically

and ecologically viable, 
a public education and extension program should
 

follow.
 

Watershed Management
 

As USAID already funds 
a watershed
 
management plan in 
the headwaters 
of
 
the Choluteca watershed it should integrate the remaining components of the
 
watershed, namely, the intensely farmed
coastal 
plain and estuarine area, 
into

its management efforts. 
 The issues

that need 
to be addressed are 
the fate
 
of pesticides and effects of 
their use

in the Gulf, the degree to which irri
gation is increasing the 
possibilities

of salt intrusion in the Choluteca, and
 
the effect that increased sedimentation
 
is 
having on changing the Bay's exist
ing circulation 
patterns 
and productivity. 
 For example, loadings of

pesticides and sediments from theCholuteca watershed have an indetermi
nate effect on the productivity of 
Fonseca estuary.
 

Coastal Zone Management
 

Presently in Honduras there does not
 appear 
to exist either the 

available resources 

need or
 
for the creation of
 

a national 
coastal 
zone management

unit. 
 Such a unit will have an 
impor
tant role to play 
as infrastructure
 
develops, 
 areas
more of the coastal
 
zone become accessible (most notably in
the northeast coast), 
and interagency

problems become 
more formidable. 
 When
 
coastal 
zone management 
becomes anecessity CONSUPLANE, 
as the national
 
coordinating and planning agency, would
 
appear to 
 be the 
 most approrpiate
 
agency for consideration.
 

Gulf Management Plan. 
 As a inter
mediate step in achieving coastal 



i 

resource conservation, a gulf manage-
ment plan should be developed. Based 
on the assumption that the political 

climate will improve, such a plan would 

entail cooperation 
 on a local,
regional, national 
 and international 

level. As difficult as 
that may seem, 

one must not underestimate 
the role of 

economics in regional cooperative 

efforts. The countries that border the 

Gulf of Fonseca benefit from it in many
ways, mostly as a source of protein, 
salt, and exports and as an access to
the Pacific. These shared interests 
favor possibilities for 
 regional

development and management. 


Until such time more
a when appro-

priate management steps 
can be taken, 

environmental 
issues such as 
those 

outlined above will 
require individual 

treatment by committees of technical

personnel from 
relevant agencies,

Every government institution with 

certain responsibilities 
in coastal 

management has a technical group,
though few these
of have an environ-

mental capability. 
 Where absent, an
environmental 
 scientist at the 
licenciatura or master's level 
should 

be added to the respective agencies'

technical groups. 
 This could be 

required through an additional article 
in the environmental law presently
before congress and would entail very
little additional monies in the 
agencies' budgets. 


The northern coastal lagoons are one 

of the few remaining untapped 
natural

aquatic resources in Honduras. As 
such, 
should be evaluated to both 

demonstrate the important role they

play in adjacent coastal ecosystems and 

to show how they can be managed to 
serve as major sources of protein,Resource inventories should be followed 
by monitoring for 1-2 toyears better 

understand 
 the dynamics of these 

lagoons. This period should 
be fol-

lowed by harvesting and implementation 

of management recommendations with tt

objective of determining an individua 
lagoon's maximum 
sustainable yield a
 
sources of protein.
 

Constraints on Management. 
 Under
 
lying the problems encountered 

coastal 
resource management is the lac
 
of adequately trained 
personnel an
 
supporting facilities.
 

Recommendations for Improving Man 
agement. A two-component process i,
recommended to upbuild existing or ti 
construct 
new physical infrastructur,

for purposes of providing a marin4 
research facility, and of supplying

mechanism to 
send qualified candidate
abroad to specialize in marin(
 
sciences.
 

The first component could consist ol
 a four-way 
agreement involving ar
 
international development assistance
 
institution, private 
sector benefici
aries of marine research, RENARE, and 
the Universidad Nacional Autonoma 
de
 
Honduras. 
 The assistance institution

could provide financial and possibly 
technical assistance to develop the
 
facility; and RENARE/UNAH would provide
 
counterpart personnel. 
 The private
 
sector could provide aid in the form of
 
leasing available 
 seaside facilities
 
(Aqua Finca, 
Sea Farms) and of shl.ptime

(Hybur Mariscos, Mariscos Agua Azul).
An alternative would be to 
outfit the
 
present seaside facility in La Ceiba
 
managed by RENARE.
 

The second component would be the 
provision of five fellowships 
to
 
Honduran natural science graduates to
 
study marinesciences 
 at the masters
 
level at an appropriate institution 
in 
the region.


Only by a tocreating mechanism 
train Ho,.duran marine 
resource spe
cialists can issues such as 
ineffective
 
fisheries management, coastal 
environ
mental degradation, 
and fisheries 
development be adequately addressed. 
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VIII. WILDLANDS UTILIZATION AND MANAGEMENT
 

INTRODUCTION 


This chapter discusses a number 
of 

concerns 
associated with the management 

of wildlands (natural areas) 
and their 

biotic resources:
 

* 	Legal and regulatory considera
tions.
 

* 	Responsible institutions and key 

activities. 


* 	Utilization of wildlife re-,
 
sources.
 

The HCEP team draws a number of conclu-

sions and formulates a series of recom-

mendations to 	 improve the management
capabilities of Honduran institutions 

to appropriately 
address wildlands 

issues. 


LEGAL AND REGULATORY CONSIDERATIONS 


At this time laws pertaining to pro-

tection and management of wildlands are 

either on paper 
but not enforced or 

non-existent. Those 
that directly or 

indirectly pertain to wildlands are 

scattered among several different agen-

cies and are generally not utilized in

efforts to protect natural areas. A 

brief review of the relevant laws and 

legislation is included in Table 

VIll-i. 


An environmental law which addresses 

the issue of national parks and wild-

land management was drafted in 1975. 

Since then several modified versions 

have been elaborated, 
and at this time 

two separate laws, both dealing with 

environmental protection, parks and 

wildlife have been proposed. The 

RENARE version is called the "Law for 

the Management of Wildlife and Environ-

mental Resources." It proposes guide-

lines to derive more specific laws
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dealing with wildlife, wildlands, en
vironmental protection. CONSUPLANE has
 
also drafted a law entitled "The Basic
 
Law for Environmental Management." It
 
will also used
be as a basis to
 
elaborate more extensive legislation.
 

RESPONSIBLE INSTITUTIONS AND KEY
 
ACTIVITIES
 

Department of Wildlife and
 
Environmental Resources
 

Although many institutions are
 
legally related directly or indirectly
 
to 
wildland protection and management,
 
the RENARE's Department of Wildlife and
 
Environmental Resources (DWER) has been
 
the forerunner in assuming this respon
sibility. 
 While many other governmen

tal and non-governmental agencies have
 
assisted in these efforts, RENARE has
been the principal promoter and organ
izer of wildland planning and managing
 
efforts. Activities carried out 
by

other institutions in support of wild
land conservation are outlined in Table
 
VIII-2.
 

Structure and Organization. The
 
DWER is one of 
the four major depart
ments in RENARE which falls 
under the
 
Ministry of Natural Resources. The
 
Departments of Fisheries, Artisanal
 
Fisheries, and Investigation comprise
 
the rest of RENARE. DWER is organized
 
into the following Divisions: Wild
lands Management; Wildlife Management;
 
Extension and Environmental Education;
 
Environmental Management; and Inspec
tion. 

DWER's general goals are to: 
e Formulate general policy related 

to the utilization and
 



TABLE VIII-I
 

LEGISLATION RELATED TO WILDLAND MANAGEMENT AND PROTECTION
 

LEGISLATION RELEVANCE ENFORCEMENT AGENCY STATUS
 
Decree No. 103 
 These laws describe both COHDEFORCOHDEFOR Law and 	 Watershed management and forestthe forest harvesting

Decree No. 85 	 protection having not received
role of COHDEFOR as well

Forestry !.aw nearly the emphasis that forest
the forest management and 
 production has experienced. Many
protection activities of 
 aspects of the law lay the foundathis agency. Watershed 


tions for sound wildland managecontrol is included as 
well as national parks ment (mangrove protection for

example) butalthough this 
are seldom 	appliedwas left inthe Ministry of Natural	 or complied with. 

Resources when the forest
 
Sector of Natural Resources 
was reorganized into the
 
senil-autonomous COHDEFOR
 

Decree No. 170 
 The Agrarian Refonia Law INAAgrarian Reform Law facilitates the redistri-	
INA has failed to incorporate
 
environmental variables into their
bution of large land 

holdings. 
agrarian reform program. CampesinoIt has relocated 
 groups have been moved onto or
many groups of campesinos and 

is 	 near fragile ecosystems, technicalalso charged by law to training and exLension have notpromote their appropriate 

been included in relocation prouse of the land through 


education and technical 	
grams and stabilization of migrat
ing agriculturalists has not been

assistance. 
achieved.
 

Decree No. 30 This planning body includes CONSUPLANE
Superior Council for 	 Although CONSUPLANE has been veryamong its priorities the pro-
E'-onomic Planning 	 progressive in its treatment of
motion of sound land use 

Law 	 environmental and natural 
resource
 

affairs, in reality it wields little
nagement and protection of 

wildland areas. power and is seldom considered by


those agencies that are actually
 

planning, environmental ma-


carrying odt environmentally relat
ed projects. 



LEGISLATION 


Constitutional Law 

of SANAA 

Decree No. 23 


Vegetative 

Sanitation 


Decree No. 64 

Mining Code 

Ley Organica of the 
Honduran Institute 
of Tourism 

Anteproyecto de la 
Ley de Pesca -
Fisheries and Decree 

No. 154 

Fisheries Law 


TABLE VIII-1 


RELEVANCE 


SANAA is charged with the 

study, creation and manage-

ment of potable water sys-
tems for the country. They 

are also involved in protec-
tion of important watersheds 


and were at least in part 

responsible for protecting
 
the La Tigra Cloud Forest
 
before it was declared a
 
national park.
 

This agency is involvad in 

not only the control of im-
portations of plants and 

animals but also that of 

and other agricultural 


chemicals.
 

The Mining Code outlines 

standards for maintaining 

both 
 hIan and envirorental 


health in 
 mining operations. 

Natural Resoures Protection 

if relates 
to tourism in-

cluded in 
 this law. 

Besides managing both coer-

cial and artisanal fishing, 

these laws also protect man-

grove and coral ecosystems 

from destruction and contami-

nation and protect some en-

dangered species such as the
 

(Continued)
 

ENFORCEMENT AGENCY 


SANAA 


The National 


Service for 

Sanitary 


Animal and 

Plant Production 

[HHC 


Honduran Institute 
of Tourism 

RENARE 

STATUS
 

SANAA's vigilance of important
 
watersheds has been deficient.
 
They have also failed to actively
petition for cooperation with
other agencies impacting forest 
resources such as COHDEFOR and 
INA.
 

In reality little is done to
 
prevent both the introduction of
exotic plants and animals nor to
 
monitor the use of potentially

toxic agricultural chemicals. 

Hines has not enforced any envi
rorcentally related legislation,
 
especially 
in the case of the El
 
Rosario mine near Lago Yojoc.
 

Although tourism has participated
 
In coordinated efforts to protect
 
tourism related natural environ

ments (Lago Yojoa for instance)
 
they have not taken the initiative
 
to prGmote environmental manage
ment themselves. 

Little has been done in the field 
to protect iaportant marine habitat 
such as mangroves. Control of turtle
 
egg collection and the killing of
 
manatee has been attempted but suc
cess has thus beenfar limited. 



Agency 


I. COHDEFOR 

2. 
 IHT and IHAH 


3. CONSUPLANE 

TABLE VIII-2
 

WILDLAND CONSERVATION EFFORTS IN HONDURAS (EXCLUDING RENARE)
 

Efforts 


Has cooperated periodically with RENARE onthe La Tigra National park, the Lago YojoaMultiple-.use Area and the Rio Platano Blo-sphere Reserve. 
They have recently establish,

ed and are attempting to protect a largeregion of hardwood forest which Is adjacentto the Rio Platano Reserve. They are involv-
ed in forest firemanagement protection andaround forestthe country. 

These two agencies have both allied with
RENARE on occasion to promote several wild-
land management projects. 
 IHT Itself is
attempting to initiate an 
extensive 

environmental study of the Bay Islands
while IHAH manages the Copan ruins and is

attempting 
to survey the entire country 


for archelogical sit's.
 
CONSUPLANE has attempted 
to incorporate the 

enviironmental variable into its elaboration of
the country's current "Five Year National D3ve-lopment Plan." The plan includes not onlyguidelines for establishing 
an environmental 
watchdog agency but also supports the crea-tion of a comprehensive wildlands system. 
They have recently drawn up a draft environmental protection law which includes general
aspects of'wildland management.
 

Commentary
 

COHDEFOR with field personnel in virtual
ly every sector of the country has tre
mendous capability to assist In sound
resource management. However, this has
been of low priority for the agency andforest exploitation is by far receiving
the greatest focus of attention. Their 
Watershed Unit has beened and few activities almost disbandof this nature 

are being carried out.
 
Neither of these agencies is
 
well-versed in environment management,

they are nevertheless willing supporters

of related activities. 
While lacking

political power, their efforts combined
with REWARE's has been instrumental in
 
promoting wildland protection.
 

CONSUPLANE has a few ambitious and skilled 
professionals working on environment
al isstes but little actual power or
Influence aong government agencies.
If their status could be elevated they

could become the guiding force in

environmental affairs in 
the country.
 



Agency 

4. UNESCO 

5. U.S. Peace 
Corps 

I-

6. CATIE/IWWF 

7. Swiss Govern-

ment 

TABLE VIII-2 (Continued)
 
Efforts 


The national NAB Committee was formed initial-

ly to facilitate integrative input from dir-
ferent governmental and non-governmental

agencies. 
 It is made up of representatives

from a variety of institutions, 


Peace Corps has been involved in wildlands 

management efforts from their inception.
Though once in a planning capacity volunteers 
are now doing field projects. There 
 is one
volunteer working specifically on wildlands
at DWER and several others in the Department.

Some 18 PCVs are working with COHDEFOR, most-
ly In social forest programs.

The has supported 
 the Rio Platano Project 
with a total donation of $50,000 thus far.
The money is managed by the Wildland ManagementUnit at CATIE which serves as a liaison 

between RENARE and WWF. 
The Wildland Unit
has provided technical support for severalDWER projects and has organized several 

wildland management related workshops and
seminars in which Department Personnel haveparticipated, 


The Swiss Government has expressed interest
in supporting wildland management In Hondu-
ras and has sent a team to study the currentsituation. The team proposed the following
projects to be supported by $1,062,00 from
the Swiss Government: 
- Creation of a separate Wildland ManagementAgency. 
- Developent of La Tigra. 
- Development of'LaoTatn. 


Development of Rio ilatano. 

- Development of watershed stuay option In 

ESNACIFOR. 

Commentary
 

The MAB Committee provides a standing 
inter-institutional 
form for collabora
tion on natural resources issues. 
Unfortunataly, the group has been in 
active for the last year.
 

Peace Corps can provide technical assis
tance but only if there is adequate 
support for them from their host agency.
RENARE could benefit from additional 
technical backstopping, but at this

time does not have the napability to
 
take on more personnel. 

The wrld Wildlife Fund is one of the 
few International conservetion groups

which is financially supporting what
It advocates. 
 It's contribution has
 
kept the Platano Project moving. 
CATIE

has also been instrumental in guiding
DWER's wildland and wildlife strategy

although they themselves are over
 
extended and have not been able to
devote the attention to Honduras that
 
it deserves at this critical time.
 
Leek of organization and conflicts of
interests on the part of Honduran profes
sionals involved in the proposal has
left the offer tabled for the time 
being. It represents a tremendous opportunity for wildland protection in
Honduras and should be utilized. How-

H w 
ever, Honduras must first determine 
how and who is going to manage theseresources in the future.
 



appropriate 
management 
of wild-

life and wildland resources. 


* Plan and 
promote environmental 

conservation programs.


* Promote 
environmental 
 education 

and extension 
activities 
includ-

ing training exercises in en-
vironmentally related fields,


* Administer laws pertaining to the

utilization and 
protection of the

natural renewable resources man-
aged by this department.
e 
Elaborate needed legislation per-

taining to 
 management 
of wild-

lands, wildlife and 
the environ-

ment. 


Personnel and Resources. 
 In 1980
the projected 
budget for 
DWER was
$59,221 (U.S.). Of 
this, $36,050 was
programmed for the zoological park man-
aged 
by the Department. 
 The actual 

amount slated 
for wildland 
management
about $39,000
was which included 
a

large percentage donated 
by interna-
tional conservation groups, 


Personnel 
involved 
in Department 

functions include: 


No. of 

Personnel
Function 
 Involved 


Department Head 
 I 

Management of sport hunting 
 I 
Museum and taxidermy department 
 4 

Sepentarium and venom 


extraction centers 
 3

Wildlife management 

3 

Extension and education 
 3 

Wildland management 10 

Wildlife and 
fisheries 


inspectors 

Zoological park 

35 

23Secretaries 


2 

Total 
85 


Most of the employees have not beenformally trained in natural resource 

related fields although the Head of the

Department 
does have a Master's Degree

in environmental 
studies. 
 Several
Peace Corps 
 volunteers 
and three
nationals make up the 
technical 
staff
(2 other Honduran biologists 
are working on their Master's Degrees outside

of the country). Other promoters,
technicians, 
and inspectors 
have been
trained on the job and demonstrate
varying degrees of environmental aware
ness. 

Equipment 
is basic 
and vehicles,

which are 
shared 
by the entire RENARE

staff, are 
scarce. 
 Only ingenuity and
making do with what is 
available 
has
 
permitted 
many wildlands 
and wildlife
related activities to be carried out.


The meager financial 
 resources

available 
are 
often misused, occasionally from necessity rather 
than by
choice. 
 Such is 
 the case with 
the
zoological park, which consumes most of
DWER's budget. Probably 
the best

example of underutilization is 
the case
of 
 the wildlife 
 and fisheries
 
inspectors. 
 From lack of training and
 
motivation, most 
are
dard job and 

doing a substansome 
are actually causing
more damage 
than good to the image of

RENARE. 
 The inspectors have the potential for 
providing adequate protection
 
for the 
fauna 
of Honduras
assisting biologists and for
in the collection
 
of invaluable baseline data. 
 Thus far
they 
have done neither and, 
 without
extensive training and motivation, will
 
probably not do so 
in the future.
 

Departmental Strategy. 
 In recognition of the importance of finances in
developing 
nation a
like Honduras, 
DWER
 
has 
taken a pragmatic approach 
to
natural 
resource protection and management. Although 
the maintenance 
ofecological integrity is the primarygoal of the Department, management
strategies
resources stress 
 utilization
in a rational of
 

manner. 
 This
 
ecodevelopment 
approach (sustained
 
economic developmentenvironmentally which is bothand culturally sound)is evident in many of DWER's activities
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and projects; examples include 
the Rio

Platano Biosphere Reserve and the

commercialization 
of 	wildlife species.

An approach 
of this nature 
must be 

based upon a solid understanding of the 
resource 
to 
be managed, frequently re-
quring planning and research as 
prere-
quisites to 
the initiation of projects, 


Environmental Education. 
 Education 

is 	considered an 
important component in 

many 
of the Department's 
activities,

Extensionists 
have carried 
out activi-

ties for 
decision 
makers 
(The First
Honduran 
Seminar 
on Ecological 
 Prob-

lems); for 
the general public (Earth

Day 1981); 
 with campesino groups
(Environmental 
Education in 
the Rio

Plateno); and for the 
Public Education 

System 
(First National Seminar 
on
Environmental Education), 


Environmental 
 education 
 programs,

launched principally by RENARE in 1975,
initially 
focused 
upon ecological

concepts 
and theory. 
 The medium of

communication 
was a group of traveling

extensionists 
that visited schools 
and

community groups throughout the country
presenting movies 
and informal talks,
Current 
efforts 
are bringing DWER
together 
with the Ministry of Public 

Education 
in a program of 
regional

environmental 
education workshops 
for

teachers. 
 Recently a National Environ-

mental 
Education 
Seminar 
was held. 

Recommendations 
and curriculum sugges-

tions from both 
the seminar and the

regional workshops are being adopted by
the Ministry of Education. 


Non-governmental efforts in environ-

mental education are concentrated in
two organizations. The first, is thefledgling Honduran Ecological Associa-

tion with approximately 
 215 members.It 	 was granted $25,000 from AID for 
program development. 
 The Association 

is 	 divided into four work groups:
fauna, wildlands, environment,environmental 	 andeducation. 
 The first 

three groups collect 
information 

develop programs for 

and 

the last group to
disseminate. 


The Department 
of Biology of 
the
National 
 Autonomous 
 University 
of 
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Honduras, 
has grown 
from five students
 
in 1975 to approximately 
120 in 1981.

There are 
45 	instructors and 
15 	teachers, of whom many 
are members 
of the
 
Ecological Association. 
Although there
 are no 
specific classes in wildlife and
wildlands 
management, 
facets 
of those
subjects 
are at least superficially
 
incorporated 
into more 
traditional

biology, botany and 
ecology courses.
 
There is 
a great interest, however, in

implementing 
programs of this type if
funding or technical 
assistance 
can be

procured. 
 A demonstration 
of the
students' interest in 
such matters was

the recent creation and rapid growth of
the Association 
of Young Environmen
talists of Honduras. 
 This organization

is 
a splinter group of a regional asso
ciation 
of science 
 students 
that
recently held 
their annual meeting in
 
Honduras and 
spent several days at 
the
 
La 	Tigra National Park.
 

The advent of 
several 
different
 
environmentally 
r2lated non-government

organizations 
in Honduras signifies 
a
growing interest 
in sound natural
 
resource 
utilization. 
 A major problem
though, is that 
"environment" 
is 	still
in a sense an academic concept limited
 
to use by students and 
a small cadre of

professionals. 
 While this is an
important group, the 
program should 
be

expanded 
to 	reach the general public,

decision makers, 
and rural poor who

form the group most in contact with the
 resources. 
 Approaching decision makers
 
to support intensive education programs
is a necessary first 
step in gaining

the institutional 
support needed 
to
initiate an 	 environmental awareness 
campaign that is truly national in scope. 
 For reaching the 
 general

public, mass-media, such as 
television,

radio, and newspapers, can be very
effective but 
has 
not been utilized to
 
any great extent.
 

Projects. 
 In 	 1976 RENARE techni
cians drafted 
a plan for the 
 first

comprehensive 
survey 
for potential

wildland units to 
 be managed. The

study 
was meant 
 to collect 
basic

natural and cultural data on several of
 



the more outstanding wildland areas, 
to 

assess their value as 
potential parks

and equivalent reserves, and to develop

priorities for protection and 
develop-

ment. 
 The survey stressed not only the
 
creation of national 
parks, but also
the formation of a complete 
wildlands 

system where 
each area is managed

according to its 
resource characteris-

tics. A representative program objec-

tive would be the 
conservation 
of
samples of each 
major ecosystem and 

associated flora and fauna, in order to 

provide opportunities for research and 

education, commercial production of 

wildlife 
and plant resources, and 

recreation and tourism. 
 Sixteen poten-

tial areas have been identified (Figure 


VIII-1).

The approximate 
land area proposed


for protection at this 
time is 636,700

hectares or approximately 5.86 per-

cent of 
the national territory. This 

area subdivides 
into the following 

groups: 


" approximately 150,000 hectares of 

marsh, swamp, mangrove, lagoon or 

coral reef; 


" 	approximately 351,000 hectares of 

areas 
with steep slopes unsuit-

able for agriculture; 


" approximately 
 135,700 hectares 

of tropical rainforests for which 

ecologically 
and economically 

sound 
forestry and agricultural 

practices have not 
 been 

developed, 


With regard to the status of the 

survey, four 
areas have been 
exten-
sively studied: Cusuco, La Tigra, Rio 

Platano, and Lago Yojoa. 
 Several areas 

have been visited: all of 
the lagoons, 

Roatan, Pico Bonito, Santa 
Barbara, 

Celaque, and the 
Rio Cuero. Management 

plans have been 
written for 
three 

areas: 
 La Tigra, Rio Platano, and Lago

de Yojoa. 
 Active site management is 

being carried 
out at La Tigra and the 

Rio Platano. 


To this list of 
 predominantly 

broadleaf forested areas 
should be 

added the legally-declared pine 
and 

hardwood 
forest reserves :f COHDEFOR. 

These reserves, in various stages of 


management and exploitation, when added
 
to RENARE's proposed 
wildlands system,

completes the coverage of major 
eco
systems in Honduras.
 

RENARE Wildland Management Case Studies
 

Two case studies are discussed
 
below.
 

La Tigra Cloud Forest National Park.
 
Several factors make it 
an ideal pilot

national park: its importance in pro
tecting Tegucigalpa's watershed, scenic
 
beauty, 
ecological importance, and
 
proximity to 
the capital. Natural and
 
cultural resource 
investigations 
were
 
carried out in 1977, 
and, with data
gathered daring the 
resource inventory,
 
a management plan 
was written. The
 
plan itself is unique in that it 
accom
modates farmers and 
others living

within the reserve and proposes uti
lizing them as 
park employees instead
 
of expropriation. According 
to the
 
management plan, such people would be 
involve in appropriate agricultural
projects such as terracing and agrofor
estry and establishing nurseries to
 
grow ornamenta. plants for sale to park

visitors. 
 Initial implementation of
 
the plan has accomplished the follow
ing: environmental education programs
 
were initiated 
in nearby grade schools
 
and a visitor's center was 
created in
 
the abandoned housing of the 
Rosario
 
Mining Company which once 
operated in
 
the area.
 

In 1980 the 7,500 hectare zone was
 
officially declared 
a national park.

One 
 hundred thousand dollars from
 
COHDEFOR 
was promised for development

of the project and DWER organized sev
eral interinstitutional 
 seminars and
 
meetings on he park. 
However, in 1981
 
the money from COHDEFOR had still 
not
 
been received and communications 
 be
tween the two agencies had almost
 
stopped. The 1981 budget for La Tigra
 
was a mere $6,000. Lack of funding,

coupled with a lack of 
trained techni
cians, is causing the project 
to stag
nate. Management activity in 
the zone
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has not 
ceased completely, 
but it is

nowhere 
near 
the appropriate 
level
a newly 
created pilot national 

for 

park
with a management 
plan to implement,


Degradation of 
this important 
resource
continues 
as farmers clear forest vege-
tation and 
COHDEFOR itbelf attempts 
to
construct 
communication 
towers 
in the
heart of the park. 
 Agricultural exten-
sion programs 
were 
slated to be initi-
ated 
in 1981. However, 
no other major
activities 
are planned 
in the near
future, 

Rio Platano Biosphere Reserve. The
180,000 hectare 
Rio Platano 
watershed
was 
initially investigated by an inter-
disciplinary team of DWER professionals
in 1977, supported by technical assist-
ance from the Wildlands Management Unit
of CATIE, Turrialba, 
Costa Rica. 
 The
combination of 
primary rainforest 
and
extensive 
archeological 
sites and two
indigenous groups 
warranted the 
inclu-
sion of 
 the Rio 
Platano 
area in
UNESCO's 
Man in 
the Biosphere 
(MAB)
Program 
as 
a reserve. 
 MAB seeks to
establish 
and appropriately 
manage
representative samples of 
major global
ecosystems. 
 These areas 
will not only
protect genetic 
resources 
but can 
be
utilized 
as experimental 
grounds for
determining 
man's impact upon 
 the


environment and methodologies for mitigating negative effects. 
 Biosphere
reserves 
can also accomodate
populations, especially if human

they are 


demonstrating environmentally 
sound
 
lifestyles.


The management 
plan for 
the Rio

Platano Biosphere
baseline natural Reserve includes
an] cultural 
data, a
zoning 
scheme (cultural 
zone, buffer
zone, special 
use 
 zone and 
core 
or
"natural" zone) 
and 
reserve management
programs. 
 The draft 
plan was reviewed
by several agencies 
as well 
as the
indigenous 
inhabitants 
of the reserve,

The resultant 
document 
is now being
implemented. 
 A resident of 
the region
has been hired as the 
Reserve Director 

and is assisted 
by a small team of 

forest guards.
as been built A Reserve headquarters
as well as a 
small 


structure 
in the interior 
for use
 
scientists and guards.


In 1980 the 
 area 
 was legal:
declared 
a protected Biosphere Reser,
by the government. 
 World Wildlife Fu;
has donated $20,000 
annually 
to
effort and CATIE and ti

UNESCO continue
provide technical support 

t
 
when needec
RENARE 
meanwhile 
has budgeted 
$4,6(
for the project in 1981.
 

The development of the 
site appeat
to be moving ahead 
despite logistical
technical, 
and financial 
problems
However, as 
outside 
pressure 
frc
logging interests 
and migrating agri
culturalists mounts, management 
an
protection of the region will be a muc
more formidable task. 
 Also, 
if intei
national funding were 
to be cut off, I
is doubtful 
that the 
project, coul
survive. 
 Future plans call 
for in
creased vigilance, especially 
in th
upper watershed 
where 
encroachment 

most likely to occur, and 

i
 
for enviror.
mental education and 
extension work 
t
continue. 
 Scientists 
 from othe
nations 
have expressed 
interest 
i
utilizing 
the Reserve 
 some group
have already begun 

and 

studies. 
 The Ri
Platano Project 
appears 
in general
be in 
fairly sound condition 

t
 
- if onlfor the time being. 

UTILIZATION OF WILDLANDS RESOURCES
 

Medicinal Plants
 

Although in its infancy, the collec.
tion and industrialization of
plant species for 
wil
 

medicinal 
 purpose!
appears 
to 
hold great promise. Considering 
that over 
 25 percent 
o
today's medicines 
are derived

tropical plants 

fron
 
and that the 
tropical


forests in 
Honduras have 
received onl,
cursory 
study, 
it is reasonable 

assume 
that many potentially 

tc
 
useable
plants occur there.
 

The government has
ing several been investigatspecies 
and has begun tc
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cultivate and 
process the Calajuala

(Polypedium leucotomos), used in 
cancer
 
research. 
 Rural 
people rely heavily
 
upon dozens of medicinal plants for 
a
 
variety of maladies 
and 
can often
assist 
 ethnobotanists 
 in identifying

potential plants for assaying medicinal
 -

properties.
 

Faunal Resources
 

From both an ecological and economic
 
perspective, Honduran 
faunal resources
 
are of exceptional value. 
 Responding

to the diversity of life 
zones, a wide
 
array of species ranging from 
the mag
nificent quetzal to 
 the manatee find

suitable habitat 
within the 
nation's
 
borders. 
 And the geographic location
 
of Honduras 
- the bridge between Northand South America - is manifested 
che interesting 

in Figure Vll.2. Wild animals such as iguana are used as asource ofmix of temperate and protein by local people.tropical species ; Sometimes illegal harvesting of wildlifefor example, monkeys
and white tailed deer share the same 

presents adichotomy of values and generates disagreement as to ap
propriate management policies (Courtesy of P. Dulin.woodland. 
 The region is also the
 

temporary 
home of 
 many migrating

species, including 
the white-winged

dove and 
 the green 
turtle (Chelonia

mydas). Species 

chachalaca, curassow, blue-winged teal,
listed includ-e-112 
 green and scarlet
mammals, over macaws, white-winged
700 birds and 
 dove,

reptiles 

196 rabbits, squirrels, monkeys,
and amphibians. 
 Of these 
 several turtle species and
roughly thousand species, a variety of
27 species 
 fish and 
shellfish. 
 Hunters
are considered who useto be in danger of small caliberextinction rifles often(Table VIII-3). Habitat wound ani
mals allowing them to
destruction, escape (resulting
especially 
in the rain-
 in wastage of muchforest, and overhunting meat). Although,represent 
the some hunters comply
major threat to with hunting reguthese species. 
 lations, many do 
not, and the 
regula
tions and
Source of Protein. Although pro- seasons themselves are often
based on insufficient baseline data.
posed by CONSUPLANE, 
no comprehensive


nationwide survey on 
Of major concern is the collection
the utilization of 
 of sea turtle eggs
wildlife as a on both coasts.
food source 
has been Although a percentage
carried out. In rural areas of the eggs
wild ani-
 collected 
are consumed by
mal species are the rural
an important protein 
 poor, a
supplement to the diet 

greater portion is shipped to
of the rural 
 the major cities for
people (Figure VIII-2). sale as "bocas"
Even in urban 

areas which are served with drinks
it is not uncommon in bars.
to find wild-
 During certain periods of
life such as the year a
iguana, armadillo and to 
 single turtle 
egg may bring up to
find 75
sea turtle eggs sold 
 in local 
 cents.

markets. 
 Some 
of the other more
preferred species 
for food include: 
 Sport Hunting.
white-tailed Sport huntingdeer, collared and white- is 

generally 
 carriedlipped peccary, out by Northpaca, tapir, manatee, Americans coming to Honduras to hunt 
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TABLE VIII-3
 

THREATENED OR ENDANGERED HONDURAN WILDLIFE SPECIES
 

Species 


Giant anteater 

(Myrmecophaga 


tridactyla)
 

Ring-tail cat 

(Bassariscus sumichrasti) 


Grison 


(Galietis allamandi)
 

River Otter 

(Lutra annectaus)
 

Jaguar

(Felis onca) 


Howler Monkey

(Alouatta villosa) 


Ocelote 

(Felis pardalis) 


Margay 

(Fells wiedii) 


Manatee 

(Trichechuswanatus) 


Tapir 

(Tapirus bardi) 


Brocket deer 

(Mazama americana)
 

Quetzal 


(Pharomachrus mocinno)
 

Harpy eagle

(Harpia 
harpyja)
 

Scarlet Macaw 


(Ara macao) 

Yellow Lored Parrot 

(Amazona xanthchlora)
 

Habitat
 

Tropical rain forest
 

Tropical rain forest
 
Montane rain forest
 

Tropical rain forest
 

Tropical rain forest
 

Tropical rain forest
 
Montane rain forest
 

(Can live in other zones 
but generally

not 
found there in Honduras)
 

Tropical rain forest 
Cloud forest
 

Tropical rain forest
 
Montane rain forest
 

Tropical rain forest
 
Montane rain forest and cloud forest
 

Atlantic coastal lagoons
 
and river mouths
 

Tropical rain forest
 
Montane rain forest
 

Tropical rain forest
 

Cloud forest and Montane rain forest
 

Tropical rain forest
 

Tropical rain forest
 

Bay Islands
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TABLE VIII-3 
THREATENED OR ENDANGERED HONDURAN WILDLIFE SPECIES (CONTINUED)
 

Species 

Habitat
 

Wedged-tailed sabrewing Tropical rain forest(Campylopterus 

curvipennis)
 

Crested guan 
 Tropical rain forest(Penelopepururascens)
 

Great Curassow Tropical rain forest
(Crax curassow)
 

Banded tiger heron 
 Lowland tropical wetlands

(Tigrisoma fasciatum) 

Solitary eagle Tropical rain forest
(Haliaetus solitarius)
 

Crested eagle Tropical rain forest
(Mhnus guianensis)
 

carey

(Carey caretta) 
 Coastal zones
 

Green Sea Turtle Coastal zones(Chelonia mydas)
 

Hawksbill 
 sea turtle Coastal zones
(Eretmochelys imbricata)
 

Pacific Ridley Turtle
Sea Coastal zones(Lepidochelys olivacia)
 

Leather back Coastal zones

(Dermochelys coriacea)
 

American crocodile Coastal zones in lagons swamps and rivers(Crocodylus acutus)
 

White-winged doves in the Cholutecaarea. dove regulated toThe somehunters represent degree, and relaannual an tively extensiveincome averaging approximately data have been col
$800,000 to the country lected on the doves and doveof Honduras in hunting.
the National huntingform clubs,of airline tickets, hotels, while concentratingand services. Their .bag 

on food species, periodicallylimits are pursue trophy animals such as Jaguar, 
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puma, and ocelot. Foreign hunters are 

also known to occasionally hunt these
 
rare animals. The hunting clubs 
do 

present a point of focus for 
wildife 

e-.tension work and for the collection 

of hunting related data. Destruction 

of habitat, uncontrolled hunting, and 

heavy pesticide use in some areas con-

tribute to reduction in wildlife 

population. 


Pet Trade. Legal export of exotic 

wildlife species is economically 

significant in Honduras. In 1979, 
a 

variety of animals with a street value 

of at least $420,000 were shipped out 

of the country, mostly to the United 

States and Holland. Export taxes on 

these species amounted to approximately 

$47,000 (U.S.), but the money 
is not 

earmarked for conservation activities, 

Little revenue trickles back into wild-

life management programs. Although

allowable export of some species is 
based upon studies of population dynam-

ics, many other species are exported 

without a determination of impact of 

reduction of their numbers 
by harvest
ing and exportation. Also, it is 
cer-

tain that illegal shipments of rare or
 
endangered species such as cats and 

macaws still
animals occur . Dealers in exotic
receive high prices for their 

sales, those that actually procure the 


game receive relatively little compen-
sation for their efforts. 

stif efrtaton 
 of rae orlands 

While exportation
endangered species is banned,of rareit or
is 


eno geirlegad specesiens boaee,itiing

not illegal for residents to keep them 
as pets in their homes. Macaws, mon-keys, kinkajous and occasionally cats, 
such as margays and ocelots, are seen
suhpa hoeys,andocelts, are busenin private homes, hotels and 
busi-


Skins and'Furs. Although the ban on 

imports of products made from endan-

gered species into the United States
 
has limited the exports of skins, there
 
is still a high demand for spotted cat, 

lizard, crocodile, and cayman skins in
 
the European market. In 1979, legal

exports of cayman and crocodile totaled 

about 1900 skins. 


Tourism and Recreation
 

Natural areas represent an important 
element in future tourism development 
in Honduras. Both foreign and national I 
vacationers are attracted to the
 
beaches and coral reefs of the 
Carib
bean coast and to the Bay Islands.
 
Improper development, particularly in
 
the Bay Islands, detracts from the
 
aesthetic appeal of coastal areas and
 
threatens offshore reefs.
 

Given adequate infrastructure and
 
management, Lancetilla Botanical Gar
dens, the La Tigra National Park in the
 
cloud forest, and such lowland rain
forest areas as 
the Rio Platano Reserve
 
could become important tourist attrac
tions. Interest groups include bird
 
watchers, orchid enthusiasts, and those
 
attracted by wilderness experiences.
 
The appeal and economic value of
 
natural resource-based tourism con
tinues to grow as development pressures

result in conversion of wildlands to 
agricultural use.
 

Education
 

Wildland areas provide unique 
out-
Woodla b ora r e s p r e p eope candoor laboratories where people can
 

learn from first experience
environment 	 about the
in which they live. 
 Envi
ronmental education in parks and wildo m n a d c t on i a k n i d
 

has globally been accepted 
as 	one
of 	 the otefcetmasoefficient means of rmto h most promot
an 	awareness 
and active participa

tion in resource management and
aes 	 protection In oue such a nd r astion. In 	 a country such as Honduras 
where natural resources 
are playing

such a key role in development, a major
thrust of educational programs should
 
be directed 
toward understanding the
 
environment and man's role in managing
 
it.
 

CONCLUSIONS AND RECOMMENDATIONS
 

* 	Create an Environmental Coordi
nating Committee. A centralized 
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coordinating body should 
be created 

to guide, monitor, and evaluate the 

diverse natural resource efforts in 

the country. This multidisciplinary 

team would work closely with envi-

ronmentally 
related programs and 

serve as a communications 
link be-

tween them. 
 They would establish an 

environmental 
data bank which would 

gather and disseminate all relevant 

information related to 
 natural 

resource management in Honduras. 


" 	Integrate Wildlands Into Land-use 

Planning. Wildlands 
should be 

recognized as an 
integral component

of a regional development planning 

strategy. Wildlands provide such 

goods and services as water, fuel 

construction materials 
and protein

in support of the agricultural and 

urban-industrial sectors. 


" Implement a National Environmental 

Education Campaign. A 	concerted 

effort on the part of both govern-
mental and non-governmental agencies 

to 	establish 
a national environmen
tal educatien campaign should be 

initiated immediately. Steps would 

include: 
 drafting an environmental 

education 
strategy; and organizing

and implementing programs. The 

campaign should focus upon four 
major target groups: decision 
makers, students, the general public

and rural people. The orientation 

of the program must be very pra-

gmatic emphasizing 
solid and appro-

priate solutions 
to major natural 

resource problems. 


Formulate Wildlife and Wildland Man-

agement Laws. 
 A first step toward 

achieving adequate protection of 

wildlands and wildlife is to estab-

lish a legal mandate. Such laws 

must clearly define procedures for 

incorporating 
values concerning 

natural systems 
into development 


planning.
 

e Restructure the Wildlands and Wil 
life Managing Agency. DWER co 
tinues to be burdened with expensi
and time consuming tasks such 
managing the zoological park, t 
museum, and the environmental mon
 
toring program it will never 
fulfi
 
its management mandate.
 

Two alternatives 
for restructu
 
ing are suggested here: establi
 
DWER as a separately budgeted pr
 
gram; or establish in COHDEFOR
 
separate Department of Parks a

Wildlife which would also inclu
 
their watershed unit, 
and soci.
 
forestry and extension program:

The latter arrangement would
 
ideal from an ecodevelopment pe

spective since it would emphasize
 
integration of social and ecologic
 
concepts into the planning and ma
 
agemeut of wildland areas. 
 F(
 
either alternative, it is 
importa

that adequate long term 
fundinj

equipment, and personnel needs 
included in the restructuring of t
 
Department.
 

e 
Conduct a National Wildlife Invei 
tory. A national inventory of wil, 
lifh species is needed which ident: 
fies population numbers, range
ecology, population dynamics at
 
utilization by people. Such 
inventory would provide a 	 firm ba, 
upon which to plan future wildlil
 
research and management policies at
 
practices. Priority whic
studies 

build upon the inventory result
 
should focus upon endangered spf

cies, 
species of commerical valt
 
and key habitats. Wildlife 
inspec

tors, besides enforcing wildli
 
laws, should be trained in extensic
 
and environmental education ar
 
should 
also be capable of assistir
 
biologists in the collection c
 
data. Aiso, vigilance againc
 
illegal hunting practices would 
t
 
stepped up considerably.
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IX. WATER SUPPLY 

INTRODUCTION 


This chapter 
reviews 
environmental
problems and the human health conse-quences of Pollution in Honduras.Consideration 
 is given 
 to 
 water
resources 
and supply, 
wastewater 
col-
lection and treatment, agricultural and

industrial Pollution, air quality, andsolid 
waste 
management.

made of each of the 

A review is
above 
areas,
uating available data eval
arrive and practices 
to
at 
 recommendations
These 
recommendations 
 for
are action.
particularly
tailored 
to the economic and 
technical
realities of the country.


Honduras is divided into 18ments depart-with 283 municipalities and20,792 communities. 
 In 1980, the
ulation was pop-estimated 
persons, of whom 34 percent 

at 3,691,030 
were livingin urban 
centers 
and the remaining 66
percent in rural 
areas. 


ages Those percent-
are expected 
to change 
to 51
49 percent, respectively, by the 
and 


2000. According to 
year 


census 
(1974) there the latest official
are 13 urban 
areas
with a population greater

persons. than 10,000
The major urban 
centers
Tegucigalpa, areSan Pedro Sula, LaEl Ceiba,Progreso, Choluteca and PuertoCortes. 
 San Pedro is

industrial also the major
center 
of the country,

having 
all major industry,
exception with the


of 
Honduras' 

only refinery
nearby Puerto Cortes. at
 

WATER RESOURCES 


Relative 
to its land 
area 
and its
small population, Honduras has abundant 

water resources. 
 The information 
that 


follows 
describes 
the specific 
use of 


AND WASTE MANAGEMENT 

water 
by each given 
sector 
in ea
 
individual watershedwith the available and 

to
compares

water completewater balance approach. 
 The availab
water is 
almost exclusively surfa,
water. 
 There 
are virtually 
no data
the quality and quantity of grounwater. 
 Tables IX-1, 2, and 3 summari
water supply, 
use and demand data f,
Honduras. 

Water Use
 

Domestic Supply. 
 The supply situ,
tion for 
1978 is 
shown in Table 
IX-'The increase in piped water use sincthe 1974 census was onlyIn 1.75 percentcities, only piped water is like]to receive any treatment to renderpotable, iindicating that virtually alof the rural 
residents 
use 
water 
tha
is not disinfected. 
 This figure
important i
in reference 

and to the infan
general mortality 
rates
rural areas in th
which are 
shown in 
a late
 
section,
 

In 1974, total 
human water 
consump
tion 
in the country 
was 116,576,60
cubic meters, giving 
a per capita
sumption con
of 38.97 
cubic meters
year. pe:
By 1978 this amount increased t(
155,864,500 
cubic 
meters 
and is
pected ex
to reach 
227,378,600 
cubi(
meters by 1983.
 

Agricultural Use. 
 Irrigation 

tems were not used 

sys

in Hondurasthe untiltion end ofstartedthe lastwith century.private Irrigasystemsin banana plantations used 
and later was
 

extended 
to use 
on sugarcane.
not until It was
1957 that
its first system. the government had
Even now, out of the
54,450 
hectares 
under 
irrigation,
36,000 hectares 
belong to private
 

banana and surgarcane companies.
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TABLE IX-l. DOMESTIC WATER SUPPLY FOR THE HONDURAN POPULATION (1978) 

Population
 
Service 	 Urban Zone 


Piped water 859,400 (72.64%) 


Wells 	 57,600 ( 4.87%) 


No 	service 266,100 (22.49%) 


Source: CONSUPLANE (1979)
 

The potentially irrigable surface 

area is about 400,000 hectares of which 

only 13.6 percent is currently under 

irrigation. If fully utilized, the 
area currently under irrigation would 
require a flow of 55 cLbic meters per 
second during a period of six months. 
Due to serious problems in the irriga-
tion systems, the maximum degree of 
utilization is now estimated at 30 
percent. 


During the period 1974 to 1978, the 
irrigated area increased by 2,950 
hectares. This is significantly below 
the increase that has been registered 
in other Central American countries, 
However, projections call for an 
increase up to 76,930 hectares under 
irrigation by 1983, which would require 

an increas% in irrigation water froW 
847.7 x 10% in 1978 to 1,181.6 x 10 
cubic meters per year in 1983. 


In addition to irrigation water, 
agriculture also requires water for 
animal consumption. These require-

ments, in cubic meters per year, are 
estimated for the following years 
as: 

1974 21,53O6OO 

1978 24,486,400
 
1983 30,128,200 


Rural Zone Total 

545,000 (24.18%) 1,404,800 

1,157,900 (51.32%) 1,215,500 

552,700 (24.50%) 818,800 

3,439,100 

Industrial Use. There are only a
 
few large industries in the country, 
which means that industrial demand is
 
low, reaching 5.8 percent of the total 
demand in 1978. The types of indus
tries include:
 

e A planned pulp and paper mill
 
near Tocoa which will not be a 
factor in industrial demand until
 
after 1983.
 

e 	 El Mochito mine in the vicinity 
of Lake Yojoa, which is discussed 
separately in the section on
 
industrial pollution, and which 
has a net production of water due 
to the water that is released
 
with the minerals.
 

* 	Small thermoelectric plants. The 
largest one at La Ceiba has a 
usage rate of 6 cubic meters per 
minute when working. Since it 
recirculates water, nec usage is 
low. 

9 The oil refinery at Puerto Cortes 
uses a very small amount of water 
(60-70 gallons per minute). 

a Eight sugar mills which are large 
water users. 

The figures for total industrial 
water demand in cubic meters per year 
are then: 

1978 63,549,300
 
1983 82,989,300
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1983 

TABLE IX-2. WATER USE/DEMAND BY WATERSHED (M3 /YEAR)
 

Watershed 
number Caribbean 

19 Motagua 
21 Cuyamel, Tulian and others 
23 Chamelecon 
25 Ulua 
27 Lean, Nutria, Cuero and others 
29 Cangrejal 
31 Paploteca, Balfate and others 
33 Aguan 
35 Sico-Paulaya 
37 Plantano and Sigre 
39 Patuca 

41 and 43 Warunta and Cruta 
45 Cocoa or Segovia 

Total Caribbean 

Pacific
 

46 Lempa 

52 Goascoran 

54 Nacaome 

54-A Agua Caliente 

56 Choluteca 

58 Negro and Sampile 


Total Pacific 

Bay Islands 

Amapala 


Total for the Nation 


Source: CONSUPLANE (1979) 

1978 


3,597,600 

4,715,200 


206,200,800 

487,306,400 


3,434,800 

7,912,800 

986,400 


141,439,800 


765,200 

113,900 


14,991,000 

234,200 


2,011,800 


873,709,800 


5,932,700 

2,035,500 

7,482,000 

2,055,300 


188,764,000 

10,475,800 


216,745,300 


956,300 

191,300 


1,091,602,700 


5,224,200
 
6,912,400
 

278,436,600
 
615,961,800
 

7,919,900
 
10,016,200
 
1,232,200
 

167,587,600
 

984,000
 
163,700
 

26,841,600
 
329,500
 

3,120,600
 

1,124,730,100
 

10,821,800
 
2,818,100
 

35,048,600
 
3,089,700
 

326,929,700
 
16,836,700
 

395,544,600
 

1,556,700
 
282,140
 

1,522,113,600
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TABLE IX-3. 
WATER DEMAND 1978-1983 BY FUNCTIONAL SECTOR (M3/YEAR)
 

1978 

Total 


Human consumption 
 155,864,500 


Animal consumption 
 24,486,400 


Industrial 
use 63,549,300 


Irrigation 
 847,702,500 


Total 
 1,091,602,700 


Source: CONSUPLANE (1979) 

This demand is essentially locAted 
in the Choluteca, 
Ulua and Chamelecon 

watersheds. 


Other Uses of Water. 
 The recrea-

tional uye of iswater virtually
existent in 

non-
Honduras. Navigational 


uses are also few due 
 to the wide var-
iations in 
the flow of the 
rivers, 


WaterBalance 


The water balance figures given in
Tables IX-2 and are a
3 comparison of
water demand with 
 water availability. 
It is considered 
that 
 the available 

water is equal to the surface runoff

with a 75 percent recurrence, 
 based on 
average measurements 
taken for at 
least 

five years. CONSUPLANE in the 1979-

1983 National Development 
 Plan gives a very detailed water balance, by sub-
regions and by month of the year, for 
each of the watersheds' previously
mentioned. 

Aguan River. There is no actual or 
expected future water deficit in thetotal watershed or in 
any of the sub-

regions. Even in the worst case, the 
supply is twice the demand for 1983. 

1983

Percent 
 Total 
 Percent
 

14.3 227,378,600 
 14.9
 

2.2 
 30,128,200 
 2.0
 

5.8 82,989,300 
 5.5
 

77.7 1,181,617,500 77.6
 

1,522,113,600
 

Chamelecon River. 
A deficit appears
in the lower reaches during April 
and

May, corresponding to 
the end of oper
ation for the sugar mills. The projected 1983 deficit is 37,291,000 cubic 
meters 
spread over March, April and 
May. CONSUPLANE has proposed to use 
groundwater to 
cover the deficit and to
start evaluating the possibility of a 
dam in the upper reaches. This dam 
could also help 
to solve the flooding
problem in 
this watershed.
 

Choluteca River. 
 This is the
critical watershed in 

most 
the country. By1978 two out of its three subregions 

were operating at 
a deficit. By 1983

this deficit is expected to reach 36 
percent. 
 The main causes for the
deficit 
 are the high demands of 
Tegucigalpa, three sugar mills, and the

irrigation district at San Juan de
Flores. 
 Problems are compounded by 
poor watershed management. Proposed

solutions 
to the problems are to:
 

e 
Reuse water at the sugar mills
 

* Improve irrigation efficiency
e Improve long range demand
 
projections
 

* Build a multiple use reservoir to
 
cover the demand up to the year 
2008
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* 	Implement a 	 program of watershed 
management, 


Nacaome River. This watershed will 
show a 19 percent deficit by 1983 if 
the proposed new irrigation systems are 
implemented. CONSUPLANE has proposed 
to use groundwater to cover this dif-
ference. 

Patuca River. There are significant 

amounts of water available, and no 
deficits are predicted. 

Sico-Paulaya River. Current and 
future requirements are insignificant 

relative to the amount of water avail-
able. 


Ulua River. Water availability is 
not expected to be a problem. The cur-
rent flooding problem should bd solved 
once the El Cajon project is completed. 


Other Rivers. Water deficits are 

expected to occur in the following
irrigation districts: San Juan de 
Flores, Selguapa and Flores. Proposed

solutions are: 


* 	 Increases in irrigation effi.-

ciency 


* 	Construction of 
some small dams 

• Improved watershed management, 

INSTITUTIONAL FRAMEWORK
 

Pollution Control 


Mining. Article 244 of the 1950 
Mining Code requires mining enterprises 

to 	 filter or treat their toxic wastes 
or 	 wastewaters before discharging them 

into a receiving water. It suggests 

the use of ponds as an appropriate 

technology 
 and sets the total solids 
concentration that may be discharged as 
2,000 milligrams per liter, 


Articles 130 and 149 of the same 
code set civil and criminal responsi-
bility on the head of an enterprise 
which " .... discharges poisonous or 

toxic substances into rivers, lakes, 
or
 
creeks, provided that these substances 
may cause serious damages to third 
parties." 

The enforcement agency is the 
General Directorate of Mines and Hydro
carbons (DMHC). As shown later in the 
case of Rosario Resources Corporation, 
these provisions are loosely enforced. 

Industrial. There is no clearly
defined government agency or law to 
regulate wastewater discharges from the 
induatrial sector. The Sanitary Code 
(Decree No. 75, January 5-6, 1967, 
Articles 77 and 78) contains a general
 
prohibition against air pollution and 
other dangers. The Police Law (Decree 
No. 7, February 8, 1906, articles 310
and 314) contains general provisions 
for the protection of potable 
water
 
sources. In reality, none of these 
are
 
enforced.
 

Municipal. The municipal sector 
does not have a regulating agency. The
 
Public Health and Social Assistance 
Ministry is charged under the 
Sanitary

Code with general environmental sanita
tion, including potable 
water supply 
and wastewater disposal. However,
their function is not to regulate these 
matters, but to help improve water and 
wastewater management 
 in cooperation
 
with SANAA and the municipalities.
 

Water Supply and Sewerage
 

Ministry of Public Health and Social
 

Assistance (MSP). 
 The MSP through itsEnvironmental 
 Attention Directorate,
 
and it eight Sanitary Regions, takes 
actions concerning: 

* 	 Water supply in rural towns of 
less than 500 persons
 

9 Urban water 
 supply in collabora
tion with SANAA 

e 	 Latrine programs in rural towns 
of more than 50 persons and in 
marginal urban areas 

9 	Final disposal of solid wastes 
e 	 Food control 
e 	Vector control (disease). 

151
 



The most important program is the 

Basic Sanitation Program, dedicated to: 

" 	Supplying potable water in appro-

priate quantity and quality 


" Disposal of human waste 
" Construction of sanitary and 

storm sewers 

" 	 Sanitary improvement of housing 
" 	General sanitation education. 

The objectives of the program are 

to: 

" 	 Offer better health protection, 

in particular to diminish mortal-
ity attributed to waterborne 

diseases. 
" Create a positive change in the 

sanitary habits and attitudes of 
the population. 

" Reduce the cost of treatment of 
waterborne disease as well as the 

cost due to the number of lost 
work and study days. 


These objectives are to be 
implemented through the following 
measures, essentially the respon-
sibility of the Environmental Attention 
Directorate: 

" Increase the construction of 
wells and aqueducts in the mar-
ginal urban zones, and insure 
that they are properly operated 
and maintained, 

" Construct new water supply sys-
tems and improve existing ones in 
urban areas, insuring that water 
quality is adequate. 


" 	 Provide sanitary latrines or 
similar disposal methods to the 
residents of urban areas, 


" Construct new sewer systems and 
improve existing ones in urban 

areas, and assess the need for 
treatment of wastewater. 


" Cooperate in control of air, 
water and land contamination by 
implementing legislation and 
performing research. 

" 	Coordinate and promote programs 
and activities of the institu-
tions that are responsible for 
the handling and use of 
pesticides, 

To 	meet these and other obligations, 

in 	 1978 the Ministry had 209 persons 

working in its basic sanitation pro
gram. These included 60 sanitary 
inspectors and 121 extensionists--too
 
few people for the task. Projected 
programs and funding for the period 
1979-83 are as follows: 

o 	National Health Services Program,
 
$19,642,500
 

• 	 Basic Sanitation Program-AID, 
$2,018,000 

@ Basic Sanitation Program-UNICEF, 
$637,500 

a Basic Sanitation Program-Swiss 
Government, $385,000 

National Autonomous Aqueduct and Sewer 
Service (SANAA). SANAA was created as 
an autonomous and decentralized agency 
by Legislative Decree No. 91 of April 
26, 1961, with the general objective of 
promoting the development and operation 
of aqueducts and sewers. To accomplish 
this objective SANAA has the authority 
to plan, build and operate reservoirs, 
pipelines, treatment plants and distri
bution systems. It can also design, 
build and operate storm and sanitary
 
sewers. 
 In 1980, SANAA had expenses 
totalling $15.8 million, of which 
$11.25 million were capital expendi
tures and $4.65 were operational
 
expenses. Its major activities during 
the year were:
 

o Planning and design of water 
supplies for 240 rural
 
communities
 

e 	Planning and design of potable 
water supplies for nine urban 
communities
 

o 	 Planning and design of immediate 
improvements for 12 urban and 
rural aqueducts
 

o 	 Planning, design and building 
improvements to the sanitary 
sewer system of Teguicigalpa 

e 	 Building of 60 rural aqueducts 
through the SANAA-CARE-COMUNIDAD 
program 

In accordance with the policies set 
by the current national health plan, 
SANAA is giving priority to the rural 
areas while still giving adequate 
attention to the urban zones. This 
policy is amply justified by the 



mortality figures given 
in a later 

section. Implementation 
is based on 

cooperative programs 
with IDB, CARE,

and AID to plan and construct aqueducts

in 
the rural areas. 


These programs involve 
the local 

conmmunities, through 
the provision of

labor 
in the construction 
of their 

respective aqueducts. 
 SANAA expects to

build 120 aqueducts per year with these 

programs, 


The water supply and wastewater 

disposal situation for Tegucigalpa 
are 

handled separately from the 
 above 

mentioned programs through 
the Master 

Plan, a IDB-financed 
plan to build 30 

kilometers 
of main distribution 
lines
and to design the first 
stage of the 

proposed potable water 
supply. 


SANAA has approximately 800 
employ-

ees, including 34 
sanitary engineers.

This does 
not include the personnel 

working with 
the Master Plan, with the
IDB-AID-CARE-COMUNIDAD 
project, and 

with the Three and Four Cities pro-

jects. Staffing level 
is considered 

satisfactory, although 
a larger propor-

tion of professional 
and technical 

level staff is 
advisable. 


Local Governments. 
 The local 

governments 
of 282 municipalities,

which are supported by the Directorate 

of Municipal Technical 
Assistance 
of 

the Government 
and Justice Ministry, 

deal with their own water 
supply and 
sewers in 
coordination 
with SANAA and 

MSP. 


Muncipal Autonomous Bank. The 

entity finances the public works 

projects of the municipalities, 


WASTE MANAGEMENT CONCERNS 


Solid Waste Management 


Institutional Structure. 
 Although

the institutional 
structure exists 
to 

address 
solid waste management activi-

ties, the operating functions 
of 


institutions 
are not well defined
 
This makes action-oriented, operationa

activities difficult 
to achieve. Thi!
 
is particularly true 
for the Ministr
 
of Public Health. 
 General planninj

responsibilities 
in the health aspects

of solid waste 
management 
reside ir

CONSUPLANE, 
in particular 
the Healtl
 
Department, which is 
 a part of the
 
Social Planning Directorate. Thif
 
department coordinates 
the preparatior

of the five-year National 
Health Plan,

which provides the national goals and
 
objectives in 
the management of solid
 
wastes. Implementation of 
the objec
tives is the 
responsibility 
of* the
 
agencies that follow.
 

Solid waste operations are the res
ponsibility of the different municipal
ities. The 
Environmental 
Sanitation
 
Regulations define 
solid wastes and
 
regulate solid waste 
 management
 
systems.
 

Technical assistance and 
control of
 
the municipal solid 
waste management
 
systems 
are the responsibility 
of the
 
Directorate 
for Municipal Technical
 
Assistance (DATM) and 
the Ministry of
 
Public Health. 
 DATM is concerned
 
primarily with 
the proper administration of the systems, and 
to this effect
 
offers seminars and 
short courses to

public officials. 
 MSP, through its
 
Directorate 
 for Environmental
 
Sanitation, 
has as its responsi
bilities:
 

e Administrating 
 programs 
 and
 
projects
 

o Participating in the health
planning process
 
Obtaining funds for specific
 

projects
 

e Preparing criteria and 
regulating
 
environmental matters
 

o Collaborating 
in the selection
and training of personnel.
 
The Health Regions are charged with
 

performing 
 specific functionsimplement the toabove responsibilities,
 
directing and 
 coordinating 
the field
work, and participating in 
the planning

for their specific areas.
 

Financing of muncipal 
solid waste
 
management systems 
is the function of
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the Municipal Autonomous Bank. 
 This 
 TABLE IX-4. 
 PHYSICAL COMPOSITION
institution 
provides financing of 
 OF SOLID WASTE (1979, Tegucigalpa)

activities that contribute 
to municipal

development. 
 The Bank also provides
 
technical review all
of projects for
 
which funding is requested. Part of

the Bank's financing comes from the 

municipalities themselves, 
since they
must do their banking at this insti-

tution. It also obtains loans from 

external sources 
for all types of 

municipal public works. The Bank 
is 

associated with 
the Executive Branch 

through the Government and Justice 
Ministry.
 

Current Situation in the Country.

The best available data on 
solid waste 

management systems in Honduras presents 
a situation of reasonable coverage and 

collection but 
of poor final disposal 

practices. The relatively 
low garbage

pickup coverage of 70 percent 
 in 

Tegucigalpa 
is due to the extremely

difficult task of providing 
collection 

in the economically marginal 
areas of 
the city, where the crowding and steep 
slopes makes almost toit impossible 
use mechanical equipment (Figure IX-0). 


r 

1 

Figure IX-I. Spontaneous housing development in steep slope and 
marginal areas is a serious concern for development planning.Unplanned housing not only encroaches onto agricultural lands hut
presents water supply, waste disposal, sanitation, and land degrada-
tion problems that are difficult to address (CourtesY of D. Pool). 

Component 
 % Compositiol
 

Organic matter 
 58
 
Inert matter 
 13
 
Paper 
 18
 
Metal 
 4
 
Glass and others 


The only available solid waste
 
composition data are for Tegucigalpa, 
and are shown 
in Table IX-4. The per

capita generation is low (less than one
 
kilogram per compared
day) with the
 
United States (2.2 kilograms per day).

this can be explained by the lower
 
level of material consumption and in
 
particular by the limited use of non
returnable containers 
and excessive
 
packaging in Honduras. 
 These figures
 
are typical of Latin American cities.
 
The organic matter in the garbage 
is

mostly human food waste. 
 The probable
 
low heating value precludes controlled
 
incineration 
for energy production as
 
an alternative for 
final disposal and
 
for the 
same reason pyrolysis is ruled
 
out. However, compost produced 
from
 
this garbage is likely to have a higher
 
nutrient content than the
in United
 
States. 
 This would favor composting as
 
an alternative treatment 
from a ourely

technical stand point, although 
the
 
economics remain to be worked out.
 

Garbage is collected using a variety

of vehicles. Visits 
to several cities
 
indicated that 
the only working compac
tor trucks 
were those of Tegucigalpa.
 
San Pedro Sula and other cities are
 
mainly using open trucks which are
 
under contract with the municipality to
pick up the garbage in specific areas.
Since these vehicles are not usually 

covered on the way to 
 the disposal

site, a significant amount 
of the
 
garbage is lost along the way.
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As opposed to some Latin American 
cities (Bogota or Mexico City, for 

example), there does not seem to be
 

appreciable separation of or recycling 
of garbage either in the collection or 


final disposal phases. With the excep-


tion of Tegucigalpa, which operates a 
sanitary landfill, the final disposal 
method used is open dump burning. The 

dump at San Pedro Sula was burning 
during a site visit and there were a 
large number of vultures and flies in 
the area. Some children were sepa-

rating items from the garbage before it 

was burned. Without question the dump 
is a health hazard. At La Ceiba the 
dump was not burning, but the vultures 
and flies were also present in large 
quantities. This dump had an inordi-
nate amount of putrescible matter which 
created a significant odor. Fortu-

nately, it is located at a considerable 
distance from the city, in a scarcely 
populated area. It is also very small, 
since its size is controlled by the 


flooding of the adjacent river. At the 


time of the visit, a flood had occurred 
recently and had washed away most of 

the garbage. This open dump burning 
method is also used in Roatan, part of 
the biggest tourist complex in the 
country. However, due to the small 
size of the Dcpulation and apparent 
frequent burning, there was relatively 
little accumulation. 


As observed at several cities, the 

general solid waste situation in the 


country can be summirized as follows: 
garbage is generally stored reasonably 
well at the point of origin, and it 

gets picked up with adequate frequency. 

however, transportation in open trucks 
scatters some of it; and final disposal 


(except at Tegucigalpa) constitutes a 
health hazard and an air and periodic 
water pollution source. 

Water Supply and Liquid Waste 

Management 


Human waste disposal 'is a serious 
environmental problem facing Honduras 

today. As stated in the National 
Health Plan:
 

"Health conditions are the worst 
among the 22 Latin American and 
Caribbean countries. The coun
try has the third worst general 

mortality rate (11.81 per 1000) 
and the third worst infant 
mortality rate (98.53 per 1000 
live births) . . . waterborne 
disease continue to be the most 
important cause of deaths."
 

These statistics are more signfi
ciant when the urban and rural areas 
are differentiated:
 

Urban Rural
 

General mortality 9.0 16.5
 

Infant mortality 85.6 127.2
 

These figures roughly correlate with 
the figures for urban and rural sanita

tion and water supply that are given 
below. As a cause of death, waterborne
 

diseases accounted for 12.4 percent of 

all deaths in 1972 and 12.2 percent in 
1976, indicating essentially no im

provement in sanitation.
 
In 1978 the water supply coverage 

was calculated as 51.2 percent for then
 
entire country, being 91.3 percent for 

the urban area and 30.3 for the rural 
sector. It was estimated that 26.6 

percent of the population had domestic 

interconnections: 51.9 percent in the 
urban area and 13.4 in the rural. 
Approximately 43.5 percent of the urban 

and only 0.1 percent of the rural popu

lation had sanitary sewers. Sanitary 

latrine usage was 18.3 percent for the 
rural population and 6.2 percent for 
the urban and marginal zone residents.
 

In 1979 SANAA was in charge of 102 
aqueducts and the sewer system of 
Tegucigalpa. The muncipalities were 

operating some 460 aqueducts and 33 
sewer systems. There are a few sewage
 

treatment plants, generally located in
 

newer urban developments. It was pos

sible to locate one on the outskirts of 
San Pedro Sula on the road to Puerto 
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Cortes. Although an attempt was being
made to operate the plant properly byuse of the trickling filter method, it was producing an effluent of very poor
quality. This was 
due 
to the total 

absence of a secondary clarifier.Without this tank it is impossible to
obtain 
 an effluent of even marginal
quality. 


The overall quality of 
 the water
supply system is low. According toCONSUPLANE, in 1978 the water systems
had deficiencies such as 
high turbidity

and coliform counts, unreliability ofservice, and low pressure. The major-
ity of the systems did not have any 
treatment 
and disinfection was 
done

only in some of the major cities.Operation and maintenance 
practices
were antiquated and very few operators
had adequate training. Finally, a sig-nificant number of aqueducts were oper-

ating be-,ond 
their design capacity.
Observations indicated 
that this situa-

tion has not changed appreciably since
1978. 


Case History in 
 Wastewater Treat-
ment: Tegucigalpa. The untreated 
wastewaters from Tegucigalpa are dis-
charged to the Choluteca River in thevincity of Barrio Chile. A site visit

indicated 
that the pipeline is 
broken

in many places 
as it goes along the

river. The wastewater coming out wasobserved to have a greenish color,

There are 
 indications of some indus-trial discharges from textile factories 

and a chemical industry into
sewers ,q the 

snew oexisting 

view of these wastelemsIn the Master Plan is water prob-recommending awastewater treatment plant for the


city. Information 
 obtained at theMaster 
Plan Project 
Office indicates 

that two 
plants are planned, one to be

located 2.5 kilometers from the urbanlimits on the Choluteca River and asecond one to be built near the con-fluence of Choluteca and San Jose 
Rivers. 
 The first plant would handleup to 75 percent of the estimated year
2010 flow 
and the second plant would 


handle the other 25 percent. The first

stage of the first plant was projected
to be completed by 1985, but due to thehigh investment required, this date
 
will be postponed. 
 The second plant is

projected for 2005. 

The recommended 
treatment system is 
a carrousel-type 
activiated 
sludge

system preceded by screens and a grit
chamber. 
 No disinfection is contem
plated. Sludge handling is to be doneby aerobic digestion, use of a thick
ener and then a combination of drying
beds and a filter press.


The cost of the 
treatment, including

construction of both plants, i's as
 
follows:
 

1980-1990 $31,464,400
 
1990-2000 
 26,942,650
 
2000-2010 34,722,250
 

$83, 129,300
 

Based on the available information 
which is incomplete, the HCEP team does 
not believe that such an 
investment has
 
been properly justified. The reasonsare as follows:
 

e A secondary treatment plant 
will

be needed mainly to remove oxygen

demanding substances from sewage
in order 
to prevent low dissolved
 
oxygen values in the receiving
waters. 
 This is necessary for
 
the preservatio,. of higher forms ID
of aquatic life. 
 It has not been
 
shown whether the river even 
supports fish or other forms of 
aquatic 
life upstream
a i i of thee up t e m o h 

outfall.
 
Neither the 
actual quality nor
the desired quality (of the

receiving water have been deter
mined, making 
 it impossible to
establish 
the required level of
 
treatment 
 for whatever 
use the
 
river is going to have.
 

e The composition of the sewage has 
not been properly characterized 
as a basis for treatment system 
design.
 

* No disinfection is provided. Th
proposed plant would therefor= 
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not protect the health of the
people who use the river down-
stream, 

" Three alternatives were -on-

sidered, 
 all variations of the
activated sludge process. Even 
assuming that secondary treatment 

was necessary, simpler and cheap-

er processes such as trickling
filters and ponds were not 
analyzed. The activated sludge 
process is highly efficient, but 
requires very specialized opera-
tional knowledge that is not 
presently available in the 
country. 


" Any activated sludge system
requires huge amounts of energy,
It is estimated that the two 
plants would require 7,260 KVA by

the year 2000. Even with cheap 
electricity from El Cajon avail-able, this represents a very
large operational expense

(roughly $4.2 million/yr, assum-
ing electricity costs $0.05 per
Kilowatt-hour). 


A detailed 
 review should be 
made of the planning logic before 

any more money is invested in this 

project, 


Institutional Assessment. 
 SANAA is
a technically sound organization, but 
it is now handling only a small part of 

the aqueducts and only the Tegucigalpa 

sewer system. The muncipalities, with 

the exception 
 of San Pedro Sula, do not

have the engineering 
 and technical 
expertise to properly operate arid main-

tain their water and sewage systems.

The work by 
 the MPS has been mostly
involved in building small aqueducts
and the sanitary latrine 
program. 
 In 

view of this dilution of effort, it
 
would be more appropriate to have just
one agency, SANAA, responsible for all 

water 
and wastewater 
matters in 
 the
country. 
This would require the trans-

ferring of personnel from 
 other

agencies and an augmentation of staff,
but would provide for morea coordi-
nated effort in the improvement of 
public health matters. 

Training Capabilities. The Uni
versidad Nacional Autonoma de Honduras 
offers a six-year, approximately 260 
credit hour program leading to the 
Bachelor's degree in civil engineering.
Besides including the usual civil 
engineering 
course work, the curriculum
 
includes 
two 
 sanitary engineering
 
courses, one in potable water treatment
and distribution and another one in the 
design of physical facilities for sewer
 
systems. This 
 is sufficient for a
 
civil engineer, but not enough to
acquire the specialized knowledge
required t:o design and operate the 
water and wastewater plants that will 
be needed in the future. Graduate 
training in sanitary engineering is not

available in Honduras. However, engi
neers receive this training at univer
sities in the United States, Mexico or 
Brazil.
 

An excellent source of training is 
the Pan American 
Health Organization

through its short 
courses held in Lima,

Peru, 
 at Centro Panamericano de

Trngenieria Sanitaria (CEPIS) or in 
specific countries. A regular program

is available and special 
courses can be
 
designed and offered. 
 These courses to

date have covered mainly the fields of 
water supply and 
 solid waste
management.
 

There does not 
seem to exist a short
 
course capability in sanitary engineer
ing in Honduras. It is recommended
 
that such a capability be developed,

probably including the University,
SANAA and CEPIS, or a foreign univer
sity.
 

OTHER SOURCES OF POLLUTION
 

Mining Pollution 

Lake Yojoa and its watershed consti
tute one of the most diverse and pro
ductive ecosystems in Honduras. Tn
spite of this uniqueness, there exist 
the problems of deforestation in the 
watershed, and significant pollution in
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the lake. Fish kills were observed in 
1976. Two studies, performed in 1976 
and in 1978, have tried to explain the 
reasons for these kills 
and their
 
findings are presented here (Del Cid, 
1976).
 

The lake receives the discharges
 
from the Rosario Resources Corpora
tion's mining and refining operation 
(Figure IX-2). This company is engaged
in the production of zinc, lead and 
silver. There are two sou:-es of 
effluents from its operations, one from 
the ore refining operation and the 
other from the mine itself. The tail
ings from the refining operation are
passed through a set tling pond (built 
in 1971) and then discharged to Jutal/
Raices creek which feeds into the lake. 
The mine effluent, containing inorganic 
salts and the solid wastes resulting 
from the mineral extraction, is dis
charged to the same creek through the 
Raices tunnel. In 1975 this flow was 
0.45 cubic meters per second. Data 
collected by Del Cid (1976) indicates 
the following characteristics of the 
tailings pond effluent: 


pH 
 11.4 
alkalinity 992.0 mg/l 
Sulfate (SO ) 68.0 mg/l 
Total Dissotved 

Solids (TDS) 788.0 mg/l 
Total Solids (TS) 808.0 mg/l

Chlorine (CI-) 
 190.0 mg/l 

Calcium (Ca) 492.0 mg/l 

Sodium (Na) 
 11.0 mg/l 

Potassium (K) 
 2.6 mg/l 

Copper (Cu) 
 10.6 mg/l 

Lead (Pb) 
 3.34 mg/l 

Zinc (Zn) 
 3.90 mg/l 

Silver (Ag) 
 0.69 mg/l

Manganese (Mn) 0.01 mg/l 

Arsenic (As) 
 0.01 mg/l 

Cadmium (Cd) 
 0.01 mg/l 

Chromium (Cr) 
 0.01 mg/l

Iron (Fe) 0.01 mg/l 

The figures for cyanide are not 
given since the samples were improperly 
preserved. However, the author esti-
mates a value of 67 milligrams per 
liter (mg/i) going into the pond. Even 


Figure IX4. Environmental pollution isan ever-growing concern n 
Honduras. Inthis photograph, improperly contained mine tailings 
at El Mochito escape downstream affecting people and fish and 
wildlife resources (Courtesy of J. Dickinson). 

assuming a signficant oxidation at the 
pond, this value is well above the 
recommended value for the preservation 
of aquatic life (0.005 mg/i), according
 
to USEPA 1976). Together with the high
 
concentrations of copper and lead the 
cyanide estimate almost guarantees that
 
the creek will not have higher forms of
 
life such as fish. Due to the length 
of the creek (9 kilometers), some of 
the toxic elements will settle and/or 
will be oxidized before reaching the 
lake. There are enough data to eval
uate the fate of any toxic material.
 

The study by Landine (1978),
 
although biaEed (the introduction
 
includes the statement that" . . . it 
is not necessary to be very concerned 
about pollution control in the mining 
and hydrocarbons sector.") contains 
more recent information on the quality 
of the wastewaters. It is stated that 
since the silver concentrate was no 
longer produced, cyanide usage at the 
mill had dropped to 10 percent of the 

former level. Still, in 1977 thetailings pond effluent contained 5.20 
mg/l of cyanide, 8-11 mg/l of copper, 
1-3 mg/l of lead, 0.3-2.0 mg/l of zinc 
and 0.04-0.6 mg/l of silver. The flow 
was approximately 3.6 cubic meters per 
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oinute. The mine water, at a flow of 
34 cubic meters per minute, contained 
0.010. 0 6 mg/l of copper, 0.01 mg/i of 
cyanide, 0.2-1.5 rag/l of lead, 0.6-0.8 
mg/l of zinc, 0.5-0.6 mg/l of iron and 
0.1-0.3 mg/l of manganese. The total 
dissolved solids concentration was 500 
mg/l and the pH 8. In 1978 a new pond 
,as under construction but it has not 
been possible to obtain data on its 
removal efficiency or its effect on the
quality of the effluent. 

It is important to comment on an 
observation made by Landine to the 
effect that the best fishing in the 
lake 
was near the entrance of Jutal 
Creek. This observation was used to
imply that since the fish were alive, 
there was no problem with the water 

coming down in the creek. This is the 
same argument that was 
used in Minamata 

Bay, Japan, where mercury from a nearby 

industry had accumulated up thr jgh the 
rood chain over many years to cause 
the 

bggest incident of human poisioning by 


sercury known to date. The El Mochito 
ine has been operating since 1948. 
 It


would be very useful to determine the 
behavior of heavy metals and cyanide in 
the lake ecosystem with special

emphasis on food chains leading to 
people. 

Air Pollution 


There are laws
no or regulations

concerning air pollution in Honduras. 
A proposed law was submitted to the 

Council -f Ministers recently but it 

was not considered due 
to its technical 

complexity. A new draft is being 

prepared to give RENARE general jur-

isdiction on the issue with the intent 
of preparing a detailed set of regu
lations afterwards. RENARE is the only 

agency that is currently taking crude
air pollution measurements, using very
simple instruments and procedures, 

No precise air quality measurements 
are made. RENARE is now beginning to 
take simple measurements of settleable 
particles in the Tegucigalpa area, is 
planning to measure sulphur compounds 

and has a program planned for inspect
ing visual emissions from industry. 
This problem of air pollution caused by 
the transportation sector is increased 
by the lack of any emission control in
 
vehicles and by the topography of the 
area. The industrial sector does not 
seem to make a significant contribution 
to the problem in Tegucigalpa, but this 
is not the case in San Pedro. A con
stant haze was observed during a visit 
to this city, and specific problems 
were from aobserved such as emissions 
large cement plant. In other parts of
 
the country the industrial air pollu
tion problem is highly localized and 
commonly not of major importance. 

Estimates of air pollutants emitted 
in Honduras show that the burning of
 
wood constitutes the major air pollu
tion source in the country. Activities
 
generating smoke include the burning of
 
firewood and burning associated with 
shifting agriculture and pasture
 
management. 
 It is not known whether 
wood smoke constitutes a significant 
health problem.
 

At this time air pollution should
 
not be considered as a problem in Hon
duras. However, several standardized
 
measurements should be 
taken to develop
 
a data base that will allow for a bet
ter evaluation of air quality. This
 
can take the form of various simple

measurements, such as settleable parti
cles, which 
can be taken regularly in

order to determine whether air pollu
tion is indeed increasing and the
 
periods of the year in which the prob
lem is worst. Likewise, the MSP should
 
start collecting data 
 on health
 
problems that could be associated with 
air pollution.
 

Industrial Pollution
 

It has not been possible to obtain 
any Jata on either the flow or quality 
of wastewaters from the industrial 
sector. It is believed that the prob
lem is of significance only in San 
Pedro Sula, where most of the industry 
in the country is concentrated.
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The only oil refinery in the country

is located at Puerto Cortes 
and oper-

ates at 
a level of about 10,000 barrels 

of 	crude oil per day. 
 The only waste-

water treatment at the refinery con-
sists of a separator which, if properly

designed and operated, should 
remove 

70-80 percent of the 
oil. Given the 

small discharge 
volume this treatment 

is probably adequate. 


Coffee processing is 
a major indus-

trial activity 
that is dispersed over 

13 of the 18 departments of the country 

and should be 
given consideration
future pollution control for
 

activities. 

Information 
obtained 
at IHCAFE indi-

cates that 
there 
are about 45,000 cof-

fee processing plants 
or 	beneficios 
in

the country handling an average of 

35-110 bags of coffee per year. 
 Inci-

dents have 
been reported of cattle 

deaths downstream 
from beneficios, in 

particular during the dry season. 
Some 

beneficios discharge 
to potable water 

sources. 
 A rough extrapolation using

data from Colombia indicates that the 

amount of Biological Oxygen 
Demand 

(BOD) being discharged per year
the surface waters of 

into
 
Honduras 
is


roughly equivalent 
to that produced by 

a city of 450,000 persons. 
 IHCAFE 

should be supported in an evaluation 

of the nature and 

human 
and animal 

potentially caused 

effluents, 


RECOMMENDATIONS 


magnitude of 
the 

health problems 


by coffee beneficio 


Formulate and Implement Water 

Quality Standards. 
 At the present

time tl'Eere are 
no water quality

standards 
for Honduras. 
 Any future 

water pollution control 
program must 

rest on such 
standards. 
 It is 

recommended 
that 
as a first step, 

CONSUPLANE 
should establish 
a 	list
of designated water 
uses for the 

MSP. The permit system would 

include 
 both municipal and 

industrial dischargers. 

9 	 Map and Monitor Groundwate 
Resources. There is very-litt
 
available 
information 
on grounr
 
water. There is 
a need for mappil
 
the aquifers and determining the
 
safe yield. An estimate, howev(
rough, of groundwater usage 1
 
hydrological basins 
is also need(

in order to complete the watE
 
balances 
 that are previousi
 
mentioned in 
this report. RENARE
 
an appropriate agency to comple
 
this task.
 

e 	Imrove Institutional Coordinatic
 
cf.Wastewater Treatment. 
 Respons

bility for water and 
wastewatE
 
treatment 
is now divided amor
 
agencies and programs. BettE
 
planning and uniformity of servic
 
can be obtained by centralizing th'
 
responsibility 
in a single agenc
in this case 
SANAA. Particulz
 
emphasis should be given 
to 	a rur;

sanitation program to 
provide basi
 
human 
excrement management and
 
safe supply of water.
 

9 Conduct Feasibility Studies c
 
Wastewater Treatment System fc
 
Tegucigalpa. The 
cost of operatir
 
the proposed facilities 
is 	also
 
major concern. 
 The proDosE
 
Tegucigalpa wastewater 
treatmer
 
plants should be 
 completel
 
reevaluated 
before 
any money i
 
invested 
 in their actua
 
construction plan.
 

e Develop and Implement Training i
 
Sanitary Engineering. 
 The Nation,
 
Autonomous University 
should estat
lish a short course capability i
 
all areas of 
sanitary engineerinz
with particular priority given t 
water treatment, plant operation an 
solid waste management. This can .
 
done as 
a joint venture with CEPT
 
or 
a foreign university.
 

e Evaluate Contamination from Minir
 
Activities. 
 An extensive samplin

of heavy metal and toxic comoounq
 
(in particular cyanide) in fis
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tissue in Lake Yojoa should be done 
in the immediate future. The dis-
charge from El Mochito mine has been 

going on for too many years and a 
strong probability exists of serious
toxic problems (Figure IX-2). 


a 	 Provide Additional Funds or Other
Forms of Support for Special
Projects 
- The proposed research program on 


coffee processing wastewaters at 
IHCAFE should be funded, 


- Very few nonreturnable 
 contaitters 
are in use in Honduras today. A 
law should be passed banning or
limiting their future use in the 
country. 


- A program should be developed to 
fund equipment for sanitary land-
fills. 


Monitor Industrial Air Pollution. 
Although industrial air pollution
does not constitute a major problem 
at this time, an air quality moni-

toring network should be estab-
lished. This can be 
a simple system 

consisting of containers 
to collect
 

settleable matter. It would serve 
to indicate whether the problem is 
increasing and if it is 
worst at

certain periods of the year. 

e Enact Basic Air Quality Legislation.
 
In order to 
prevent future problems,

a few basic laws should be passed to
regulate the emissions of 	 the trans
portation sector. Restrictions 
should also be imposed on the size 
of industrial stacks and the burning

of pasture should be controlled 
during appropriate meterological 
conditions. 
 The proposed increase 
in the use of firewood as an energy 
source should be reevaluated, in 
particular as it -pplies to its use 
in Tegucigalpa. The burning of 
fields and forests during the dry 
season constitutes an importantsource of air pollution, causing anincrease in human health-related 
problems, and the closing of air
ports due to poor visibiilty. More 
stringent regulations and control of
such burning is needed near urban 
areas 
and other population centers.
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 Director, National Forestry School, Siguatepeque
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 Agronomist, Standard Fruit Co., La Ceiba
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 Director, 
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Jorge Gonzales 
 Director Research, Standard Fruit Co., La Ceiba
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 Neatologist, Siatsa, La Lima
 

Jorge Guevara 
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Reynaldo Munoz 
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Luis A. Rojas Agricultural Extension, SRN 
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John Roper 


Manuel Munez 


Jan Troensegaard 


Ricardo Reyes 


Marc S. Scott 


Russell W. Hawkins, Jr. 


Froyland Castaneda 


WATERSHED SECTOR
 

Scott Loverne 


Jose Flores Rodas 


Peter Lara 

Advisor, CONSUPLANE
 

U. S. Embassy
 

USAID Coordinator for Natural Resources Project 
-
Management of Rio Choluteca Watershed.
 

General Manager, COHDEFOR
 

International Programs Coordinator, COHDEFOR
 

Head, Planning Department, COHDEFOR
 

Head, Department of Forestry, COHDEFOR
 

Production Department, CODHEFOR
 

Director, Plan Comayagua
 

General Manager, FIAFSA
 

Forest Management, CORFINO
 

Forest Planning, Consuplane
 

Director 
Forestry Programs, CIDA
 

Technical Advisor Broadleaf Project, CIDA
 

Director Forestry Programs, FAO
 

Forestry Technical Aid, FAO
 

Regional Director Industry Forestry, FAO
 

Head, Office of Environment and Technology, USAID
 

Office of Environment and Technolh.-
 USAID
 

Director, ESNACIFOR
 

Principal Consultant, National Cadaster Program, PCN
 
(Tegucigalpa)
 

Coordinator, Comayagua Forest Management Plan,
 
COHDEFOR (Tegucigalpa)
 

Director, 
 U. S. Peace Corps (Tegucigalpa) 
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Nick Metes 


Froylan Castaneda 


Jose Bucarey 


Jose Soto 


Jose Ramon Aguilar 


Jorge Gonzales 


Roberto Ronchietto 


Jose Luis Palomo 


Roberto Ruiz 


Nelson Agudelo C. 


Jan Horbaczewski 


Jose Abarca U. 


Pedro Menendez 


Peter Vaux 


Jan Bauer 


Juan Molina 


Miguel Sabillon 


John Roper 


Conrado Volkart 


Associate Director for Natural Resources, U. S. Pe 
Corps (Tegucigalpa) 

Director, National Forestry Sciences 
School, 

(Siguatepeque) 

Professor for Watershed Management National Foresti 
School (Siguatepeque) 

Director, University Center of the Atlantic Littorz 
Region - Curla (La Ceiba) 

Coordinator of Forestry Careers, Curla (La Ceiba) 

Head of Research, Standard Fruit Company, (La 
Ceibz
 

Coordinator, Integrated Rural Development Project c
 
Santa Barbara, Organization of American States
 
(Tegucigal pa) 

Coordinator, Integrated Rural Development Project 
c
 
the West, Ministry of Natural Resources (Tegucigalr
 

Coordinator, Choluteca River Watershed Managment

Project, Ministry of Natural Resources (Tegucigalpa
 

Professor of Ecology, Pan-American Agricultural
 
School (El Zamorano)
 

Soils Consultant, National Cadaster Program, PCN
 
(Tegucigalpa) 

Meterologist, National Cadaster Program PNC
 
(Tegucigal pa) 

Coordinator, Integrated Rural Development of the Ja
 
Aguan (Tegucigalpa) 

Ecology Consultant, Ecological Research Laboratory,
 
El Cajon Project (Santa Cruz E Yojoa) 

Consultant, Watershed Management Section, COHDEFOR
 
(Tegucigal pa) 

Coordinator, Scocal Forestry System, COHDEFOR
 
(Tegucigal pa) 

Coordinator, Forestry Protection, COHDEFOR 
(Tegucigal pa) 

Consultant, Broadleaf Forest Project, COHDEFOR
 
(Tegucigal pa) 

Coordinator, Fuelwood Project, COHDEFOR (Tegucigalp
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Roger Cano 

Manuel Hernandez 


Santiago Carias 


Sigfrido Salagado 


Hector Sanchez 

Riboberto Romero 


Arnulfo Cruz 


Carolos Carcamo 


Ricardo Perez 


COASTAL RESOURCES SECTOR
 

Mario Berlioz 


Jose Cecilio Zelaya 


Clarisa De Ferrera 


Jonathan Espinoza 


Sixto Evelio A. 


Oscar Flores 


Mario Lopez 

Eduardo Toro 

Mirna Matin 


Victor Martinez 


Astor McLiberty 


Manfredo Murillo 


Siviculturist, Fuelwood Project, COHDEFOR 

(Tegucigalpa)
 

Coordinator, External Assistance Office, COHDEFOR
 

Coordinator, Broadleaf Forests Project, COHDEFOR
 
(Tegucigalpa)
 

Head, Northwest Forest District, COHDEFOR (San Pedrc
 
Sula)
 

Coordinator, Intergrated Watershed Management Projec
 
of the Northwest, COHDEFOR (San Pedro Sula)
 

Head, Watershed Management Section, COHDEFOR
 
(Tegucigalpa) 

Watershed Specialist, Watershed Management Section,
 
COHDEFOR (Tegucigalpa)
 

Coordinator, Road Reconstruction Project USAID/Secop
 
(Tegucigalpa) 

Watershed Specalist, Watershed Management Section,
 
COHDEFOR (Tegucigalpa)
 

Coordinator Nacional de Acuacultura, DIRENARE,
 
Tegucigalpa
 

Jefe, Unidad Tecnica, IHT, Tegucigalpa
 

Department Legal, Direnares, Tegucigalpa
 

Jefe, Departamento de Investigacion, DIRENARE, Roata
 

Inspector, Pesca y Caza, DIRENARE, Roatan
 

COHDEFOR, Tegucigalpa
 

Inspector, Pesca y Caza, DIRENARE, La Ceiba 

ENP, Tegucigalpa 

DIRENARE, Tegucigalpa
 

Jefe, Laboratorio de Biologia Marina, DIRENARE, La
 
Ceiba
 

Superintendente de Puerto, ENP, Puerto Cortes
 

Jefe de Departamento de Pesca, DIRENARE, Tegucigalpa(
 

174
 



Napoleon Ramos 


Sigfrido Sandoval 


Glen Salomon 


PRIVATE SECTOR
 

Kenneth W. Etheredge 


Alan and Kern Hydes 


Albert Jackson 


Rafael Molina 


Ralph Parkman 


Jim Radawski 


Wayne Toyo Fuku 


BI- OR MULTI-LATERAL AID
 

Andres Merchant 

Nicholas Metes 


Santiago Valladares 


WILDLANDS SECTOR
 

Jorge Betancourt 


Jaime Bustillo 


Peter Vaux 


John Griger 


Jon Lind 


Jon Espanoza 


Foryland Castaneda 


Victor Martinez 


Claudes Desloges 


Minas e Hidrocarburos, SRN
 

Minas e Hidrocarburos, SRN
 

Gobernador de las Islas de la Bahia, Roatan
 

General Manager, Texaco, San Pedro Sula
 

Hybur Mariscos, Roatan
 

Mariscos Agua Azul, Roatan
 

Promarsa, San Lorenzo
 

Sea Farms De Honduras, Choluteca
 

Doc's Dive Shop, Roatan
 

Research Manager, Aqua Finca, San Pedro Sula
 

Sector Specialist, BID, Tegucigalpa 

Natural Resource Program, U. S. Peace Corps, 
Tegucigal pa 

Chief, Aquaculture Project USAID 

Evn. Planner, Consuplane, Tegucigalpa 

Env. Planner, Consuplane, Tegucigalpa 

Biologist, ENEE, Santa Cruz De Yojna 

Peace 
Corps Volunteer, RENARE, Tegucigalpa
 

Peace Corps Volunteer, khNARE, Tegucigalpa
 

Biologist, RENARE, Tegucigalpa
 

Director of ESNACIFOR, ESNACIFOR, Sigatepeque
 

Heads of Laboratorior, RENARE, La Ceiba
 

Coordinator, CIDA/COHEFOR, Tegucigalpa
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John Roper 


Manuel Hernandez 


Miguel Sabillon 


Wilberto Aguilar 


Becky Myton 


Lisa Villela 


Francisco Alvarado 


Marcial Erazo 


Daniel Matamoros 


Nick Metes 


Jose Gonzalez 

Russell Hawkins 


Forect Protection CID/COHDEFOR, Tegucigalpa
 

Tech. Assistance Coord., COHDEFOR, Tegucigalpa
 

Forest Protection, COHDEFOR, Tegucigalpa
 

Head of DWER, RENARE, Tegucigalpa
 

Biology Professor, UNAR (Biology Dept.)
 

President of Association for Young Honduran
 
Environmentalists Medicinal Plant Expert, 
Industrias
Quimicas - Entrada Paseo Al Picacho, Tegucigalpa
 

Medicinal Plant Expert, 
Industrias Quimicas,
 
Tegucigal pa
 

Biologist, RENARE, Tegucigalpa
 

Head of Tourism, Turismo, Tegucigalpa
 

Head of PC Conservation Program, Peace Corps,
 
Tegucigal pa
 

Nat. Resource Economist, 
 RENARE, Tegucigalpa 

Environmental Program Officer, USAID/Honduras, 

Tegucigal pa 

WATER SUPPLY AND WASTE MANAGEMENT SECTOR
 

Ballardo Paguada CONSUPLANE
 

Franklin Osorio 
 IHCAFE
 

John Geiger 
 RENARE
 

Jorge Rodriguez 
 CMDC 

Manuel Flores 
 SANAA
 

Marietta Gross 
 RENARE
 

Raimundo Hedera OPS 

Raul bustamante 
 Basura San Pedro
 

Rigoberto Cerna 
 Plan Maestro
 

Roberto Larnandez IHCAFE 
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APPENDIX 2
 

WOODS OF HONDURAS
 

LIST 	OF SPECIES BY UTILIZATION CATEGORY
 

NOTE: 
 Not all woods species in Honduras are in this list.
 

CATEGORY A: 
 Woods Currently Merchantable in Honduras or 
Elsewhere.
 

I. 	 HIGH VALUE WOODS
 

Woods suitable for furniture and cabinets; decorative veneers and plywood
panelling and moudlings; and similar. 
Woods well recognized in world markets.
 

Caoba (Swieter. 7 macrophylla) 
 Granadillo (Dalbergia tucurensis)
Cedro (Cedrela oi .cicana) Laurel (Cordia alliadora)Cortes (Tabebuia guayacan) 
 Nogal (Junglans olanchana)
 

II. 	 LESS VALUABLE WOODS
 

Woods suitable fcr utility and better uses; lumber; utility veneers and plywood,
panelling and mouldings. 
 Wood 	generally marketed under recognized trade names;
some 	 requiring effort. 

Carbons (Guarea spp.) 
 Pinus spp.
 

Cipres 
 Rosita (Hyeronima oblona)
Guannacaste (Enterolobium 
 Sangre Real (Virola koschyni)

cyclocarpum)


Guapinol (Hymenaea courbaril) 
 San 	Juans (Vochysia ferrugines)

Liqidambar (Liquidbar" Santa Maria" Calophyllum brasiliense)

styracifluaS
 

Macuelizo (Tabebuia rosea) 
 Varillo (Symphonia globulifera)
 

III. 	GENERAL UTILITY WOODS
 

Woods currently merchantable; many requiring marketing promotion before
 
acceptance in World Trade.
 

1. 	Processed in Honduras
 

Aceituno (Negrito) (Simarouba 
 Higo, Higuello, Higuero, Higueso,
glauca) 
 Amete De Montana (Ficus spp.)
Aguacates (Pearsea spp.) 
 Hormigo (Platymiscium dimorphandrum)
Almendro, Amargoza (Andira 
 Indio Desnudo (Bursera Simaruba)

inermis) (Andira spp.)
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Barba De Jolote 


(Pithecolobium arbareum)

Barrenillo (Croton glabellus) 

Bellota (Robl-e) Quercus 

skinneri) 


Bilihuete (Billy, Webb, 

Chichipate) Sweetia
 
panamensis)


Cedrillo (Ciruelillo) 


(Mosquitoxylon 


Jamaicensefna
 
Ciruelo De Montana (Astronium 


graveolens)

Sombra De Ternero (Cordia 


nitida)

Tambor (Jacaranda copaia) 


Tango (Zollernia tango) 


Caimito, Selillon, Zapote,

Zapotillo (Chrysophyllum 

mexicana) 


Zapoton (Calocarpum mammosum) 

Guaco (Hernandia sonora) 


2. Processed Elsewhere
 

Caimito 

Coco-Mama 

Come Negro (Naranjillo) 

Guacimo (Yaya) 

Hichoso 

Hueso De Pava 

Kerosen 

Manteco 

Tapa Tamal 

Tontolo 


Jobo (Spondias mombin)
 

Masica (Brosimum alicastrum)
 
Nance (Pepenance) (Byrsonima
 

crassifalia)
 
Paleto (Dialium gianense)
 

Sangre Blanca (Pterocarpus
 
offincinalis)
 

Cedro Espino (Zanthoxylum belisense)
 

Ceiba (Ceiba pentandra)
 

Cincho, Chaperno (Lonchocarpus
 

latifolius)

Cuero De Toro, Manteco (Chaetoptelea
 

mexicana)
 

Cumbillo (NarunJo) Guayabo
 
(Terminalia amazonia)
 

Guayabon (Terminalia lucida)
 
Zorra (Schizolobium parahybum)
 

Chrysophyllum mexicanum
 
Quararibea fieldii
 
Pera barbellata
 
Leuhea seemannii
 
Brosimum spp.
 
Zuelania guidonia
 
Tetragastris panamensis
 
Ampelocera hottlei
 
Alchornea Aff. latifolia
 
Protium sessiliflorum
 

CATEGORY B: 
 Woods Having Potential for Commercial Use
 

Achotillo 

Cacho De Venado 

Guayabillo 

Capulin 

Cirin, Manampu 

Ciruelo 

Huesito 

Joco Mico 

Lechon 


Lechoso
 
Lloron 


Majao, M. Blanco
 
Cola De Pava 
Cuaj ada 
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Sloanca faginea
 
Eugenia spp.
 
Psidium molTe
 
Trema micrantha
 
Miconia spp.
 
Spondias purpurea
 
Homalium racemosum
 
Vitex spp.
 
Sapium spp.
 

Saurauia laevigata
 

Cespedesia macrophylla 
Dendropanax Aff. arboreus 



Cucaracho 

Cupania 

Encinos 

Fruta De Pava, Guatuso 

Fruta Funi 

Guama 

Guarumo, G. Colorado 

Guayabillo 

Manchado 


Mano De Leon
 
Quiebra Muela 

Ramon 

Salamo (Urracho) 

Selillon 

Sombra De Armada 

Tejo 


Tiliacease
 
UVA 


Pithecolobium app.
 
Cupania spp.
 
Quercus spp.
 
Hasseltia spp.
 
? Chimarrhis
 
Inga spp,
 
Pourouma aspera
 
Psidium molle
 
Billia hippocastanum
 

Ternstroemia Aff. megalotychia
 
Trophis Aff. racemosa
 
Calycophyllum candidissimum
 
Pouteria izabaleni
 
Schoepfia--shoeberi
 
Ilex guianensis
 

Coccoloba Aff. tuerckheimii
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APPENDIX 3
 

ETHNIC GROUPS OF HONDURAS
 

In the period 1714-1716 
 Franco 
 Lenca
Velasquez enumerated 
25 differentethnic groups 
in Honduras. 
 The major-
 The Lenca
ity of the groups that were one of the larger
once comprised 
 groups of indigenous people in Honduras
the indigenous population 
of Honduras 

no longer exist, having long 

at the time of the Spanish Conquest.
In 1945,assimilated into ladino 

been they numbered 49,378 peoplEthe population and wereor annihilated. found in the DepartmentsA brief description of
Intibuca, Lempira,
of those groups remaining Santa Barbara, L.today Paz and Comayagua.follows. These people toda3 
are almost totally acculturated, having
 
lost their language as well as tradi
tional culture.
Jicaque
 

The Jicaque (also spelled Xicaque 
 Chorti
and known by the name 
Tolupan or
Turrupan) numbered 
9,699 people in 
 The Chorti
1945, the last time of Honduras numberedan official 
 7,950 peoplecensus was in 1945. Today theymade of the indigenous primarily located 
are 

population of Hondiuras. in the Department ofToday their
number has been estimated by one source 
Copan within the Municipio de Copan
Ruinas which is 15 kilometersto be 5,679 inhabitants, and as from thehigh as


35,000 Guatemalan border. Theirby the Comite cultureNacional 
Tribus. de remains somewhat intact. These peopleThese people live principally 
 as well as
in the Department of Yoro Chorti from the neighboring 
found 

but are also Department of Chiquimula inin the Department of Francisco Guatemala 
account
Morazan, The Jicaque are divided into 

for more than 33,000 speakers 
21 tribes 

of the Chorti language. This languageby geographic location 
and balongs
speak Spanish as to the Maya fanily and
the predominant lan- is
closely related to the Chol and Chontal
guage. Although the Jicaque are for languages spokenthe most part an acculturated people 
in the st&tes ofTabasco and Chiapas of southeasternclosely resembling 
the ladino popula- Mexico.
tion, there remains one isolated group 

near the region of 
the Montana 
de la
Flor that 
has maintained 
 the tradi-
 Paya

tional culture 
and language intact.
Their language 'Tol' has been linked 
 The numberto the Subtiaba language, which 

of Paya living today haswas
spoken in been estimated at 900-1,200 people.
the southern 
 part of 
 They are
Nicaragua, and to 

found principally in thethe Tequistlateca Department oflanguage spoken in Olancho in the communisouthern Mexico.
The Jicaque and the Paya the 

ties of Culmi, Pueblo Nuevo, Subirana,are 

indigenous groups in 

two Santa Maria, and El Carbon. In addi-Honduras tion there aretheoretically 
that small hamlets of Payahave title to their near the port
land. of Trujillo 
in the


Department of Colon. In actuality 

181
 



there are few pure Paya left, largely a

result of miscegenation with 
Misquito

Indians and other groups. 
 The genetic-

ally purer 
Paya are found along the 

course of the Rio Platano in theDepartment 
of Gracias a Dios. Their 

number 
is estimated 
 to be only 17.

They speak a language which is related 
to the Chibcha stock. 
 Archaeological

evidence shows that 
the Paya formerly 

inhabited 
 a much larger area of 

Honduras 
which included 
 the Rios
 
Guampu, Aguan, 
and Patuca, as well as
the Bay Islands of Utila, Roatan, and 
Guanaj a. 

Sumo 


As of 1977 there were 300-400 Sumo

in Honduras living halfway up the 
course of the Rio Patuca in the commun-
ities of Crautara, Yapuguas, Guapinol
and Crausirpe. This compares to the 
8,000 or so Sumo who live in Nicaragua.
The Sumo of Honduras live 
principally 

as agriculturalists 
augmenting their

diet with game and fish. In addition 
they sell chicle, latex de tuno, and to a small degree placer gold. In spite
of heavy mssionization the traditional 
language is still spoken, as is Spanish
and the language of their neighbors the

Misquito. 
 The Sumo and Misquito lan-
guages, along with the 
Matagalpa of

Nicaragua, belong to 
a linguistic group

known as Misumalpa (also Misulua) which 

is related 
to the Chibcha stock. 


Misquito 


As of 1974 there were close to 
15,000 Misquito 
in Honduras comprising

80 percent of the 
population of 
the

Department of Gracias a Dios. These
people are distinguished 
by an exten-

sive history of trading 
as middlemen 

between the English and various indig-

enous groups 
of the interior such as
the Paya and the Sumo. The Misquito at 
one time were allied with 
the English

against the Spanish Crown and have been 

involved 
with English pirates and 


smugglers over the years. There
 
appears to 
be an affinity for the

English even to this day. Aside from 
their own language the Misquito prefer

to f3peak a patois of English rather
than Spanish. The Misquito today are a
 
product of years of miscegenation. In
 
the 
17th century a shipwrecked cargo of
black slaves from a boat that went down
 
near Cabo Gracias a 
Dios was accepted
 
into their community.
 

Garifunas
 

One last group that bears mentioning

is not so much an indigenous group ofHonduras as it is the i:emnants of 
groups from other parts of 
the world
that found their way to Honduras in the

18th century. The Carib or Garifuna, 
as the people prefer to call themselves
in Honduras, number approximately
20,000 - 30,000, and are found scat
tered in villages along the north coast

in the Departments of 
Gracias a Dios,

Colon, 
and Atlantida. 
 By the end of
the 17th century the Carib Indians had 
been all but 
routed from the important

islands of the Lesser Antilles with the

exception of 
Dominica and 
San Vicente

which were being fought over by the 
English and 
the French. 
 In 1675 a
shipwrecked cargo of black slaves 
landed 
on San Vicente 
and was even
tually absorbed into the native popula
tion. San Vicente was later evacuated
 
by the English in 1795 
 as a result of 
increasing hostility shown to the Euro
pean community, and 
the Garifuna were
 
relocated 
on Roatan 
in Bay Islands 

Honduras. Today 

of
 
there remain nearly
400 Garifuna in the Bay Islands (Punta

Gorda). 
 Some of these first Roatan
 
Garifuna 
 ere moved out 
by the Spanish

in the 19th century and 
resettled 

the northern coast of 

on
 
Honduras 
where
 

their survivors 
are found today. In

addition to 
 Spanish and 
a patois of
 
English, the Garifuna speak 
a language

which is a mixture of Arawak and 
African dialects.
 

Each of these surviving groups 
con
tributes to 
the rich cultural diversity
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of Honduras. Their physical and cul-tural survival has been prejudiced by 
(see following section). These group:the inaction have preserved in someof present areas systemsand past o governments agriculture which canin protecting their serve as model! 

more viableiaterests, particularly against 
for sustained yield smal 

encroachment farm systems.

on their lands by ladinos 
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