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SUMMARY 

Costa Rica is a Central American nation endowed with a rich variety of physical 

and biological resources, despite its relatively -all size. A central 
excessrange of volcanic cones and mountainous ridges, reaching elevations in 

of 300f meters, separates the wet Caribb-3an slope frcm the drier Pacific 

coast. This diverse range of environments supports an equally diverse flora 

and fauna, which include elements of both North and South American origin. 
heavy metals.Mineral resources, still poorly explored, include a variety of 

Soils range from fertile but local volcanic deposits to the typically fragile 
With the exception
and well-leached soils found beneath wet tropical forest. 


of the driest parts of the Pacific northwest, both surface water and ground

water supplies are abundant throughout Costa Rica. 

Costa Rica's e.onmy traditionally has been based on its agricultural production. 

Native forests have been extensively cleared and converted to farmland, both 
and cash crops for export,for subsistance crops such as corn and beans, 

and bananas. decades, a strcngparticularly coffee Within the last two very 

trend has developed to convert both forest and cropland to cattle pasture. 

Soils near the traditional population center surrounding the capital of 

San Josd have been the most heavily used, followed by those of the Pacific 

slope in general, the next most populous region. Recent road construction on
 

the Caribbean slope has stimulated further clearing and cultivation there,
 

particularly by small farmers see.'ing to colonize new frontiers.
 

Costa Rica's most pressing environmental problems are: 

Destruction of forest resources. Although forests once covered almost all
 

of Costa Rica, they have now largely been cleared for agriculture. Most of 

the fallen timber is not put to any economic use, but is instead wasted by
 

burning or rotting. Part of the responsibility for this wastage can be 
benefitsattributed to colonization and land tenure laws which bestow for 

clearing forest but not for conservation. Economic tncentives for reforestation
 

are lacking, and reforestation has been scanty.
 

Progressive land degradation. More serious than the loss of timber itself 

is the progressive land degradation which.follows deforestation. The most 

widespread problem is loss of soil fertility after several years of annual 
to weedy and unproductive pasture. Intensivelycropping, followed Ly "nversion 

flooding,used areas, particularly on the Pacific coast, also suffer from 

landslida-, ,nd general erosion. Land degradation problems originate from
 

inappropriate land use methods. 

ability. In order to develop a comprehensiveLack of information and tochmical 
surveys of its naturaland effecitve lan use policy, Costa Rica needs better 

Monitoring systems for both urban and rural environmental pollution
resources. 

is also a scarcity of technicians capableare virtual.i non-existant. There 

of conducting natural resources and pollution surveys.
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resources managementAlthough. Costa Rica suffers from serious natural 
achieving important conservationproblems, it has made great strides towards 

in the last 2Q years, A successful family-planninggoals, particularly 
program has reduced the population growth rate from 3.1 to 2.2 percent. 

Central America's best nationalThe enactment of the Forest Law of 2969 spawned 
park system and marked the beginning of efforts to control deforestation. 
Recent government re-settlement programs, such as one currently underway in 

Guanacaste, are emphasizing more efficient use of land. The General Health 
Law of 1973 gave the Ministry of Health broad powers to control environmental 

are also growing more aware of environmentalpollution. Costa Ricans 
problems and the value of conservation. With determined leadership, nd given 
the necessary technical resourcese Costa Rica could become a model for 
tropical American environmental management. 
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1.0 Introduction
 

This draft envirqnmental profile sumarizes information available 

in the United States on the natural resources and environment 
the major environof the Republic of Costa Rica. The report reviews 

impact of the development processmental problems of Costa Rica and the 
upon resources and the environment. This draft report represents the 

first step in developing an environmental profile for use by the 

U.S. Agency for International Development (U.S. AID) and Costa Rican
 

government officials, The next step in this process should be a
 

field study to evaluate the information presented here, obtain 

additional information, and define the issues, problems, and 

priorities in greater detail. This entire process should help provide 
to deal with the management, conservation,direction in future efforts 

and natural resources.and rehabilitation of the environment 

The information and interpretations in this report are preliminary 

and are not intended to attain the detail and accuracy required for 
The report represents a cooperative effort bydevelopment planning. 

the Man and the Biosphere (MAB) project ctaff of the Arid Lands 

Information Center (ALIC). The primary research, writing, and analysis 

were done by James Silliman, through the resources of ALIC and the 

University of Arizona Library. The cooperation of James Corson, AID/MAB
 

Project Coordinator, and other AID personnel is gratefully acknowledged.
 

Arid Lands Information Center (ALICI
 
MAB Project Staff
 

M. Justin Wilkinson Manager, ALIC
 
Profile Coordinator
Mark Speece 

Profile Editor
James Silliman 

Profiler
Eric J. Arnould 

Profiler
Steven L. Hilty 


Robert G. Varady Profiler
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2.0 General Description
 

2.1 Geographic Features-
/
 

Costa Rica 	is located in a narrow section of the Central American 

isthmus, betwesn ricaragua to the north and Panama to the east. 

With an area of 51,000 square km., Costa Rica is one of the 

smallest Central American republics, extending only about 460 km 

at its greatest lergth between the two borders. The flat, open
 

Caribbean coast, 21) km long, constrasts sharply with the irregular 

and hilly Pacific coast, some,1016 km long. Although the coasts are 

separated at the narrowest point by just 125 km, the coastal regions 

differ considerably in climate, partly due to the influence of the 

high interior iuntain ranges which run the length of the country. 

The Caribbean lcwlands, the interior highlands, and the Pacific
 

coastal region comprise the three major geographic regions of
 

Costa Rica (Figs. 1 and 2). 

2.1.1 The 	Caribbean Lowlands
 

Comprising about one fifth of the country, the Caribbean
 

lowlands are a continuation of the vast Nicaraguan lowlands.
 

Widest along the border with Nicaragua, the lowlands narrow
 

to the south where foothills of the interior mountains extend 

almost to the coast. The land is predominantly flat plains, 
30 km apart. Mostdissected by incised streams spaced 10 to 

interstream areas are less than 15 m above the adjacent valley 

bottoms. Hills are scattered, but more common in the north, 

and generally cousist of rounded ridges and peaks between 

150 and 300 m above the plain. The hill area north of Pital 

is the most extensive, while the hills northeast of Guapiles 

are the most rugged. Most hillside slopes range from 10 to 

30 percent, the remaining steeper hills have slopes of 30 to 

45 percent. 

The northern part of the lowlands is drained by the Rio San
 

Juan, which forms the eastern boundary with Nicaragua. An
 

extensive delta has built up at the mouth of the San Juan,
 

which is in flood from September through November. Thougjh
 

shallow, the San Juan is navigable from the Caribbean to Lake
 

Nicaragua. All but one of the remaining rivers draining the
 

area south 	of the San Juan are too small to have extensive
 

flood plains or deltas. The exception is the Rio Sixaola,
 

iSources: 	American University. 1970.
 
Kurian. 1978.
 
U.S. Army Corps of Engineers. 1965.
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Figure 1. Major Geographic Features of Costa Rica 
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Figure 2. Major Features of Relief
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the lower reaches of which form the border with Panama. The 
Sixaola has a small delta .referred to in Costa Rica as the 
Valle de Talamanca (Fig. 2). 

2.1.2 The Interior Highlands 

A chain of mountains and ridges runs almost the entire length 
of Costa Rica, from northwest to southeast. These mountains, 
together with their associated foothills and upland basins, 
form the interior highlands (Figs. 1 and 2). 

The mountain chain is div'.ied into four ranges: the Cordillera 
de Guanacaste to the northwest, followed in sequence by the 
Cordillera de Tilaran, the Cordillera Central, and the
 
Cordillera de Talamanca, extending to the Panamanian border. 
The granitic Cordillera de Talamanca has ten peaks over 2950 m,
 
including Chirripo Grande (3810 m), the highest point in the 
country. Four volcanos form the backbone of the Cordillera 
Central, including Barba (2906 m), Pods (2705 m), Iraz' C3432 m), 
and Turrialba (3339 m). Pods and Iraz are both active; Iraz'
 
erupted destructively in 1963-65. The Guanacaste range also
 

four major volcanos, the highest of which is Miravallescontains 
(2020 m). Volcan Arenal (1633m) is an outlying peak southeast 
of the Guanacaste range. A pass marked by Laguna Arenal separates
 
the Cordillera de Guanacaste from the Cordillera de Tilaran, 
which is not volcanic. Extending from Tilaran south to San 
Ram6n, it consists of hills and ridges less than 1500 m in
 
elevation. Rugged mountain country is characterized throughout 
by steep slopes and narrow valleys, with differences in elevation 
between crests and adjacent valley bottoms ranging from 900 to 
1800 m. 

Upland basins of importance are the Valle Central and Valle 
del General. Of these, the Valle Central (also called the
 
Meseta Central) is the higher and more densely settled. It 
includes the capital city of San Jose and the provincial 
capitals of Alajuela, Heredia, and Cartago. Lying between 
the Cordillera Central to the north and low mountains and 
hills to the south, the Valle Central is located in cooler 
country, 1000 to 1500 m above sea level. It is actually
 
composed of two basins separated by low volcanic hills. The 
slightly higher and smaller eastern basin, called the Cartago 
basin, is drained by the Rio Revantaz6n, which flows through 
a deeply gorged valley to the Caribbean. The larger San Jose 
bas4 .n is drained by the Ric Grande de Tircoles, which empties 
into the Pacific south of Puntarena*s. Southeast of the Valle 
Central is the Valle de General, bordered by the Cordillera
 
de Talamanca to the north and the southwestern coastal moun
tains. About the same size as the Valle Central, the floor of 
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the Valle del General is lowet, ranging from 200 to 1000 m in 
and Rio Grande deelevation. It drains via the Rio General 

Terraba to the Pacific at Puerto Cortes. The relief of the 
upland basins consists of low hills and small scattered flat 

to rolling plains. Hills slope from 10 to 30 percent and hill
 

tops are generally 150 to 450 m above adjacent low areas.
 

2.1.3 Pacific Coastal Region 

In contrast to the low, broad, sandy beaches of the Caribbean, 
the Pacific coast mainly consists of steep cliffs, with 
occasional narrow beaches. Islands scattered along the coast 
are generally hilly and dissected, and from 90 to 210 m high.
 

The two major coastal peninsulas, Nicoya to the north and Osa 
to the south, are mostly rugged hills with small, fringing
 

plains. Slopes are commonly between 30 and 45 percent, with 
differences between crests and adjacent valley bottoms
 

360 m in the hills to 910 m in more mountainousranging from 
country. The highest peak on the Nicoya peninsula is Cerro 
Azul at 1018 m, and the highest on the Osa peninsula is Cerro 
Tigre at 782 m. 

A narrow, alluvial coastal plain extends northward from the 
Osa pe,-.insula to the port of: Puntarenas. This plain is 
squeezed out in some places by low coastal mountains. North 
of Puntarenas, the plain widens and merges with the broad 
valley of the Rio Tempi.sque, which extends north from the 
head of the Nicoya gulf. The Tempisque Valley is a largely 
low, smooth plain with scattered escarpments, elongated
 
hillocks, and low hills. Slopes in the valley are generally 
less than 2 percent, while hills and escarpments of 120 to 
180 m above the plain slope from 10 to 30 percent. The 
northern reaches of the plain are separated from the Pacific
 
Ocean and Nicaragu-a only by .ros hills. 

2/

Climate
 

As is typical of tropical cliw.tes, temperatures in Costa Rica 
are determined primarily by elevation. A gain of 1000 m in 
elevation lowers mean temperaturss by about 50C (Table 1). Thus 
Esparta, at 208 m, has average dailf highs of .10C (870F) and
 

2Sources: American iniversity. 1970.
 
U.S. Army Corps of Engineers. 1965.
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lows of 22*C (71*F), while San Jose at 1172 m, has average highs 
of 260C (790F), .and lows of 150C C59 0F). Another 1000 m higher, 

at 2337 m on the slopes of Voican Iraz', Sanatorio Durdn records 
typical highs of 200 C (68 0 F) and lows of 100C (50 0F). 

The interior highlands also affect climate by blocking the rain
bearing northeast trade winds, causing heavy and continual rainfall 
along the Caribbean coast (Fig. 3, Table 2). The imart of the 
rainy season on the Pacific coast is May to October, when southwest 
winds blow on shore. The wetter conditions on the Caribbean slope 
are related to cooler temperatures. For example, Siquirres, on 
the Caribbean plain and at an elevati:.' i00 w lower than Esparta on 
the Pacific side, is normally 1-36C cx;ler than Esparta (Table l, 
Fig. 3). Another example is Buena Vista de San Carlos, located on 
the Caribbean slope at an elevation 100 m lower than San Jose. Its
 

average high is only 230C, compared to 26 0 C for San Jose (Table 1, 
Fig. 3). 

Rainfall patterns vary considerably from region to region, as 
indicated by the local differences in rainy season duration shown 
in Figure 3. These differences are generally a function of local
 

topography interacting with prevailing winds and are correlated 
with annual rainfall. For example, the Golfo Dulce region in the
 

Pacific southwest has a 9-month rainy season and a high annual. rain
fall (4600 mm at Golfito), whereas the Valle de Tempisque region of
 

the Pacific northwest has a 6-mon-ath rainy season and is rather dry 
(1900 mm per year at Cans). The Valle de Tempisque sometimes
 
suffers severe drought even during the rainy season and receives
 
practically no rain in the dry season (Table 2). The hea.vy rains 
at Golfo Dulce are caused by the coastal mountains of the region 
acting as a watershed for onushore winds, while the Valle de Tem

pisque is dry because it is in the lee of the Nicova peninsula. 
However, even the Caribbean coast, with its lack of relief and 
absence of sEasonal rainfall, still shows considerable local
 

variation in annual rainfall. The delta region of the Rio San 
Juan receives more than 6000 n of annual rainfall, while the 
delta of the Rio Sixaola, just 175 km southeast, receives only a 
third of that amount. The causes of this extreme regional 
variation are unclear. 

Data on relative humidity, wind direction and wind velocity,
 
available fcr only a few stations, are given in Table 3.
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Figure 3. Regional Rainy Seasons and Station Localities 
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12. Avance, Tres Rios
1. Liberia 

2. Nicoya 13. Sanatorio Durin
 

14. Turrialba
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15. Cairo, Siquirres
4. Tilaran 


5. Viila Quesada 16. Limn
 
6. Buena Vista de San Carlos 17. Pocares, Para'ita
 

7. Esparta 18. Villa Mills
 
19. San Isidro
8. Palmares 


9. Las Argentina de Grecia 20. Golfito
 

10. El Coco, Alajv~ela 21. San Vito
 
11. San Jose
 

Source: U.S. Army Corps of Engineers. 1965.
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=2.3 Population

2.3.1 Cultural and Political Background 

When Europeans arrived in the 16th century, the indigenous 
populations of Costa Rica were relatively small, totaling 
approximately 30,000 people. These consisted of the 
Bribrl and Cabecar peoples on both sides of the Cordillera
 
de Talamanca, the Boruca on the southern Pacific coast, the
 
Guatuso on the northern plains, and the Orotia in the Pacific 
northwest. All of these groups spoke languages related to the 
Chibcha speech of Colombia, except. for the Orc,ti&, who were 
oriented toward Mexico. The indigenous people depended on 
farming such crops as corn, beans, cocoa, cotton and yuca, 
supplemented by fishing and hurting. They resisted European 
colonization, but were eventually overwhelmed by armed force 
and disease. At present the indigenous population is les;
 
than 10,000, or 0.5 percent of the total population. Except 
for a few thousand Bribri and Cabecar people in the far south, 
these groups have beun assimilated into the Spanish -olonial 
cultare. Current government policy is to integrate the 
indigenous peoples into Costa Rican society without destroying 
their culture. For this purpose, the Council f:r Protection 
of the Native Races of the Nation was eztablished in 1945, and 
reservations with special schools were established in 1956.
 

Christopher Columbus sailed along the Caribbean coast and 
landed at Lim6n in 1502, but not unt.1 the 1560s did Spanish 
colonists overcome the difficult terrain and fierce resistance 
of the inhabitants &nd establish permanent settlements. 
Relatively small numbezs of Spanish immigrants came to Costa 
Rica during the colonial period. The population remained 
less than 20,000 for centuries and was confined mainly to the 
two upland valleys comprising the Meseta,Central (see Section
 
2.1.2), still the most important center of Spanish population.
 
Costa RFcans with European origins, many of pure Spanish
 
descent, currently form about 97 percent of the population.
 
Teir language is Spanish and their religion is Roman Catholicism,
 
the official religion of the country.
 

3Sources: American University. 1970. 
Kurian. 1978.
 
Parker. 1979.
 
U. S. AID. 1980. 
U.S. State Department. 1980.
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2.3.2 


Table 4. 

Yer 

1950 
1963 
1070 
1971 
1972 
1973 
1974 
1976 

Source: 

Costa Rica achieved independence from Spain in 1821, and after 
breaking with the United Provinces of Central America in 1848, 
became a sovereign republic. The beginning of coffee exzortation 
in 1880 opened important new sources of wealth. Slaves were 
brought from the West Indies in the late 19th century to help 
build the railroad from Limn to the highlands. The black 

in the Caribbean lowlands today are descendantspeople who live 
of those slaves, and retain a strong attachment to the British 
West Indian style of life, the English language, and the
 
Protestant Anglican religion. Numbering about 30,000 individuals,
 

the Caribbean black population constitutes oaily two percent of 
the present population. 

Throughout its history, Costa Rica h.is steadily developed and 
maintained democratic conditions and has achieved today an 
orderly constitutional government. The beginnings of the modern 
political era in Costa Ricar, government are considered to be the 
free elections of 1889. Since that time, there have been only 
two significant interruptions in corititutional governent: a 
30-month dictatorship which began in 1917, and the civil war
 

of 1948, whicli broke out over a disputed presLdential election.
 

The war was brief, and a new constitution, instituted in 1949,
 

abolished the army and nationalized the banking system. Since
 

that time, there have been seven presidential elections, and 

only in 1974 was the candidate in office elected to a second 

four-year term.
 

Population Growth and Distribution
 

Costa Rica's population was estimated at 2.19 million in
 

1979, based on an annual growth rate of 2.6 percent since the
 

last official census in 1973, when the population was
 

1,872,000. Composition of the population in 1976 by age and
 
sex is shown in Figure 4.
 

Costa Rica is remarkable among Latin American nations in that 
its population growth rate has been steadily declining over 
the last 30 years, from 3.1 percent in 1950 to less than 2.4
 
percent in 1976 (Table 4). This has occurred despite a 

Estimated Vital Rates for Selected Years, 1950-1976 

Raw of 
Birts per Deaths per nAtur Growth 
1,o00)pop. I N10pow 1019 ram 

ulation uladon (peamt) (pcasnt) 

45 13 3.1 3.1 
45 10 3.8 3.5 
33 7 2.6 2.9 
33 6 2.6 2.8 
32 6 2.5 7.6 
29 6 2.4 2.9 
29 5 2.4 2.0 

28-29 5-6 2.2-2.4 2.2-2.4 

U.S. Dept. of Commerce. 1977. 
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d&creasing death rate. and imuigration and emigration rates 
balanced at about 250,000 per year. This declining growth
 
rate in the Costa Rican population is due to a declining 
birth rate (Table 4), which is correlated with a general in
crease in prosperity (Parker 1979); Costa Rica's standard of
 
living is the highest in Central America. 

Figure 4. Population Composition by Sex and Age 

CTAA".• 1376 

Am 

71. 

MALES FEMALUS 

40 

4.II' 

40 

20 

IN0 t00o0o so 0 5Ia0S 

Source: U.S. Dept. of Commerce. 1977. 
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Another factor of importance in the declining birth rate is the 
increased use of birth control by Costa Rican women of child
bearing age (Table 5). By 1976, 46 percent of married women 
were using birth control devices. Family planning programs are 
coordinated by the Maternal and Child Care Division of the 
Ministry of Health. The private Costa Rica Demographic
 
Association administers the distribution system for the national 
program. A Department of Population Studies was established in 
1972. In 1978, 11 hospitals, i4 clinics, and 127 other units 
were engaged in family planning work.
 

Table 5. New Acceptors of Contraceptive Devices, 1966-1976 '.thousands) 

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

15.2 18.3 25.5 26.7 27.6 29.0 30.9 25.18.7 7.5 7.8 

Source: U.S. Dept. of Commerce. 1977. 

Half of the population is concentrated in the Meseta Central, 
with close to 450,000 inhabitants in the San Jose metropolitan 
area alone. In 1973, 40 percent of the population lived In 
urban areas, which were growing at a moderate rate of 4.7 

percent. Regional population densities (Table 6) also reflect 

the tendency for population to concentrate in the Meseta 
Central, with lowest densities occurring in the coastal pro

vinces of Lim6n, Guanacaste, and Puntarenas (Fig. 5). Of 
these, Linmn showed the fastest rate of growth during the 
decade 1963-1973, probably reflecting increased immigration 
as road access was made available. 
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Table 6. Regional Population Distribution, Density, and Growth Rate
 

Area Population (1000s) Density, 1973 
(square km) 1963 1973 (per square km.) 

Province 

Alajuela 9,500 240.7 326.0 34 


Cartago 2,600 155.4 204.7 79 


Guanacaste 10,400 142.6 178.7 17 


46
Heredia 2,900 85.1 133.8 


Liman 9,300 68.4 115.1 12 


Puntarenas 11,300 156.5 218.2 19 


Scdn Jose 4,900 487.7 695.1 142 


Source: U.S. Dept. --f Commerce. 1977.
 

Annual Growth Rate
 
1963-1973
 
Percent
 

3.0
 

2.8
 

2.3
 

4.5
 

5.2
 

3.3
 

3.5
 



Figure 5. 	provinces of Costa Rica
 

2 3
 

1. Guanacaste
 

2. Alajuela
 
3. Heredia
 

4. Lim6n
 
5. San Jose
 
6. Certago
 
7. Puntarenas
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2.3.3 Health arid Nutrition -

General health conditions in Costa Rica are good in comparison
 
to those in other Central American Nations, and have been
 

improving. The estimated life expectancy in 1979 was 68 years,
 

4Sources: 	 American University. 1970.
 
Kurian. 1978.
 
Parker. 1979.
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compared with an average of 56 years for the surrounding nations 

of Panama, Nicaragua, Honduras, El Salvador and Guatemala 

(U.S. Dept. of Commercr 1980). The crude death rate in 

1950 was 12.2 per 1,00C inhabitants, compared to 8.1 in 

1965 and 5.8 in 1974, The infant mortality rate has also 

decreased, from 70 per 1,000 live 	births in 1965 to 37.6
 

in 1974. Major causes of sickness and death in Costa Rica
 

are shown in Tables 7 and 8. Digestive problems caused by 

parasites in the water supply are 	the most important causes.
 

The impressive decrease in the mortality rate over the last 

two decades can be attributed to 	the improvement of sanitary 
servicesand medical facilities. Costa Rica's health are 
Health 	whichunder 	 the direction of the Ministry of Public 

is divided into the General Directoratee- of Medical Care 	 and 
a National Health Plan, started
Preventive Medicine. There is 


in 1974, and health care constitutes about 6 percent of the 
In 1974 there was 1 hospital bed pernational budget. 

260 inhr!itants, and 1 physician 	per 1,649 inhabitant-. 

According to Parker (1979), the greatest health problem in 

Costa 	Rica is prot.in-calorie malnutrition. The standard 

diet is high in calories, consisting of tortillas, tamales, 
Sugared water is a common beverage.
rice, 	beans, and bread. 


less able to combat otherMalnutrition renders the body 
According to
forms of disease which may then become fatal. 


Amftrican University (1970), gastroenteritis complicated by
 

malnutrition is the major cause of infant mortality in 

Costa Rica, and Parker (1979) cites Vitamin A deficiency 
indicators of malnutrition.and goiter as two cormon 

Table 	 7. Chief Causes of Illness, 1963 

Rate per 100,000 inhabitants 

3,915.6
1. 	Worm infection and other unspecified types. 

1,960.1
2. Other avitaminosis and corditions of 


nutrition deficiency. 
1,687.13. Bronchitis. 
1,537.1
4. 	Gastroenteritis and colitis except 

ulcerous colitis at the age of 
four weeks and over. 

1,360.9
5. Influenza or grippe. 

1,007.9
6. Anemia. 


7. 	Acute infections of the upper respiratory 650.5
 

tract.
 
8 Infections of the skin and subcutaneous 489.0 

tissue. 
452.19. Infant diseases. 

400.1
10. 	Arthritis and rheumatism, except rheumatic 


fever.
 

Source: 	 U.S. Army Corps of Engineers. 1965.
 

18
 



Table 	8. Chief Causes of Death, 1966 

Number Percent
 

1. Diseases of the digestive system------------	 1,928 17.0 

2. Diseases peculiar to the first year of life---	 1,376 12.1
 

3. Diseases of the respiratory system-----	 1,309 11.5
 

4. 	Diseases of the circulatory system----- 1,233 10.8
 
1,181 10.4
5. Neoplasms ----------


6. 	Infectious and parasite diseases--.. .. 1,010 8.9
 
690 6.1
7. Accidents and violence----


8. Diseases of the nervous system and sensory
organs-655 	 5.8 

9. 	Allergic diseases and those of endocrine
 
glands, of metabolism and nutrition----- 355 3.1
 

10. 	 Congenital malformations- -- 227 2.0 

11. 	 Diseases of the urogenital system--------- 150 1.3 

Other causes -...... 1,265 11.0 

TOTAL---	 11,379 100.0
 

Source: American University. 1970.
 

2.4 	Land Use

2.4.1 Land Use Potential
 

amounts 5.1 million hectares.Costa 	Rica's surface area to about 
areaAccording to Tosi (1978), no more than half of this is 

for sustained and profitable agriculturalphysically suitable 
use. The remainder is unsuitable for reasons of topography, 
soil conditions, or climate. 

sources: Kurian. 1978. 

Parker. 1979. 
Quart. Econ. Rev. 1980.
 
U.S. 	AID. 1979.
 
U.S. AID. 1980.
 
UNEP. 1976.
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Other estimates of land use potential are somewhat at variance 

with Tosi's. Figures published by UNEP in 1976 LTable 9) show 

as suitable for agriculture,only 3.0 percent of the land 
while U.S. AID (1980, Table 10) classifies 42 percent as 

The latter figure, however, does notagricultural land. 

include lands classified as suitable either for forests or
 

If these are included, the area classipermanent tree crops. 

lands in Table 10 climbs to 72 percent.fied as agricultural 

The three estimates therefore encompass a range of 30 to 70
 

Costa Rica which is consideredpercent of the total area of 
useable for agriculture, with the remainder suited for forestry
 

or protection. 

Table 9. Land Use Potential by Climatic Zones 

Suitable for Total
 

Agriculture (Forest) Agriculture
 
Unsuitable for 


millions of % millions of % millions of 
ha
ha
ha 


- - 1.0 19.6 
Cold, rainy lands 1.0 19.6 


0.5 9.8 2.5 49.0
2.0 39.2
Rainy lands 


0.6 11.8 1.0 19.6 1.6 31.4

Sub-humid lands 


29.4 5.1 100.0
3.6 70.6 1.5
Total 


Adapted from Holdridge Lnd Tosi (1971) in UNEP 1976.
Source: 
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Land Use Potential
Table 10. 


Area
 
of ha. PercentThousandsPotential use 

595.5 11.6
A. Intensive use 


259.0 	 5.0
B. Extensive or selective 


C. Permanent crops or pasture
 
342.1 	 6.7
lands (intensive) 


D. Permanent crops or pasture 
967.4 18.8
lands (extensive) 


E. 	Forestry or permanent tree
 
1,542.3 30.0
 crops 


351.8 	 6.9
F. Inundated areas 


1,077.3 21.0
G. Protection areas 


5,135.4 100.0
TOTAL 


Source: U.S. AID. 1980.
 

2.4.2 Agricultural Land Use Patterns and Trends
 

According to Tosi (1974), 47.5 percent of Costa Rica's land,
 

or 2.42 million hectares, was in use for agriculture in 1973,
 
U.S. AID (1980) presents a
with the remainder in forest. 


more detailed breakdown of land use patterns in 1973 (Table 11),
 

but this analysis only accounts for 3.12 million of Costa 

Rica's 5.1 million hectares. The figures in Table 11 are
 

useful, however, in showing the very large proportion of
 

agricultural lands (76 percent) Vaich is devoted to livestock
 

pasture. Table 12 shows that the conversion of land to pasture 

was the overwhelming trend during the decade 1963-73. In 1978 
2.0 million head of cattle,it was estimated that there were 

215,000 pigs, and 109,000 horses in the country. According
 

to the Quarterly Economic Review (1980), the governme.z is 

currently encouraging expansion of the cattle industry. 
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Table 11. Land Use (1973) 

Area 

Use (thousands of ha) Percent 

Agricul ture 2048.5 100 65.6 

1. Croplands 490.5 24 

1. Permanent crops 
2. Annual crops 
3. Horticulture 

207.2 
141.0 

3.3 
4. Fallow 124.8 

5. Other 14.2 

II. Pastureland 1558.0 76 

1. Cultivated pasture 732.5 

2. Uncultivated pasture 825.5 

Forestry 1001.1 100 32.0 

I. Forests 716.5 72 

1. Exploited 190.9 

2, Unexploited 
II. Brushland 283.6 

525.6 
28 

Other Lands 73.8 100 2.4 

Total 3123.4 100.0 

Source: U.S. AID. 1980. 
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Table 12. Land Ure Changes, 1963-1973
 

Decreased-Uses (ha) Increased Uses (ha) 

Annual Crz 
Forests 

}t 
_ 

-126,200 
-557,206 

Pasturt, +622,540 
Permanent crops + 6,682 
Second Growth Forest+ 5,779 
Unclassfied + 48p597 

Total -683,406 

Total +683,598 

Source: U.S. AID. 1979. 

Although livestock has been increasing in export value (Table 13), 
about 60 percent of agriculturecoffee and bananas, which make up 

commodities. The tremendousproduction, are the principal export 
increase in banana production from the early 1960s to 1970 

seen in Table 13 is also shown by the increase in land devoted
 
Other export crops are sugarto permanent crops (Table 12). 


cane, cocoa, and cotton. Corn is grown lqss widely than in
 

other Central American countries, but corn and beans remain the
 

most significant crops for home consumption. Corn, beans,
 
chiefly on the Pacific side of the mountains.and rice are grown 

The center of coffee production is the Valle Central, while 
the Pacific southwest near Golfito andbananas are grown in 

Puerto Cortes, and northeast of Limon on the Atlantic coast. 

Sugarcane is grown at lower elevations in the vicinity of the 
in the eastern Caribbean lowlands.Jalle Central, and cocoa 

followedGuanacaste is the largest cattle producing province, 

by Alajuela.
 

areAs is typical of Latin America, most Costa Rican farms 

small, but most of the area is occupied by a few large land-
About 80 percent of the farms, occupyingholders (Table 14). 

90 percent of the farm area, are cultivated by the owners, and 

only 2 percent are cultivated by renters. About 1.5 percent are 

under a special type of tenancy called esquilmo, which is 
Eleven percent aretenancy fo: a single harvest season. 

as mediera, in which thecultivated by a mixed system such 
owner provides everything but labor. The remaining farms are 

cultivated by squatters called colonos or precaristas. There
 

are also five kinds of non-private land ownership municipal
 

(such as church lands), nationalland, institutional land 

public land, state land, and cooperative land (Kurian 1978).
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Table 13. Economic and Volume Trends in Agricultural Production 

Production 

Unit AVERAGE 

CONNOOITY Pricp I1961-5 1970 1e7. 1976 19?? 1978 1979 

OOLLARS -.--.- 1,000 METRIC TONS - - ......... 

1PTCE PADOY 
CORN 
G -39S ORY 
POTATOES 
TOBACCO 
9ANANAS 
COFFEE 
COCOA BEANS 
SUGAR, RAW CCENTRIFUGAL) 
SUGAR, NONCENTRYFUGAL 
CATTLE CXPOATS 1/ 
BEEF AND VEAL 
PORK 
MILK 

96 
64 
160 
69 

445 
65 
640 
300' 
? 
75 

2/110 
365 
360 
95 

64 
i7 
17 
10 
1 

511 
62 
it 
3 

70 
12 
27 
7 

147 

79 
45 
i 

16 
1 

1,230 
75 
4 

151 
41 
1 

42 
7 

177 

15M 
92 
15 
25 
3 

1,250 
TO 
7 

178 
40 
25 
60 
& 

258 

165 
52 
11 
25 
3 

11187 
81 
6 

17 
43 
17 
63 
7 

280 

149 
94 
15 
25 
3 

1,124 
87 
8 

194 
40 
25 
74 
7 

301 

195 
64 
10 
25 
2 

1,149 
95 
9 

191 
40 
3 

$1 
7 

316 

213 
96 
12 
24 
3 

1.100 
93 
10 

194 
41 
1 
311 
7 

310 

S$SREGATES OP PIOOUCTION - -------- MILLION DOLLARS AT CONSTANT PRICES-----------

CROPS 
LIVESTOCK 

' 

TOTAL AGRICULTURC 
TOTAL POO0 

102.3 
27.8 
130.1 
90.0 

157.5 
34.7 
192.3 
143.9 

177.3 
51.4 

223.7 
17705 

171.6 
54.0 
225.6 
172.5 

175.4 
41.5 

237.0 
180.0 

184.0 
52.4 
246.4 
184.1 

1842 
61.7 
245*.9 
185.1 

j/ IN 2,000 HEAD. 
V/ PRICE PER HEA). 

Source: USDA. 1980. 

Table 14. Farm Size Distribution 

areaPercentage ofPercentage of farmsFar size 
(ha) 

1963 1973 1963 1973
 

4.7 3.81-10 49.8 47.8 
18.3 16.410-50 33.8 33.9 

17.0 41.0 43.8
50-500 15.3 

36.0 36,0
>500 1.1 1.3 


Source: U.S. AID. 1980.
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Due 	 to steep terrdin and small farm size, mechanization is 

common, with only 5,650 tractors and 900 harvesternot 
in the country as of 1975. Small farmers cultivatethreshers 

with hand tools. Clearing land by burning, although illegal,
 

is common. Only 3 percent of the cultivated land is under 

irrigation. Fertilizer consumption is increasing, encouraged 
68,600 tons of fertilizerby credit institutions. In 1975, 


were used on about 3.5 percent of the cultivated land
 
(Kurian 1978).
 

2.4.3 Forest ExploitatiLon and Deforestation 

Figure 6 illustrates the extensive deforestation of Costa 

Rica over the last four decades. From 1940, when dense 
th6 land, forestforests still covered more than 75 percent of 

coverage has dropped to less than 31 percent of the country at
 

present. Studies by Perez and Protti (1978), cited by 

U.S. AID (1979), show that the rate of deforestation increased 

by 25 percent from 43,940 hectares per year in the decade
 

55,060 hectaras per year during the following decade
1950-61 to 
(Table 15). 

Table 15. Deforestation Rates 

1950-61 
(ha/year) 

1961-77 
(ha/year) 

Dense Forests Cut 35,800 45,000 

Medium Density 

Total Cut 

Forests Cut 8,140 

43,940 

10,060 

55,060 

Source: U.S. AID. 1979.
 

Table 16 shows that although the Atlantic, north, and south 

Pacific regions still have the largest forest reserves, they 

have also experienced the largest increase% in deforestation 

rates in recent years. 
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Figure 6. Extent of Thick Forest, 1940-1977 (> 80% canopy coverage) 

<1Tr/ 1950 

Sue U . D 171977 

Source: U.S. AID. 1979.
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Table 16. Regional Deforestation Rates, Dense Forests Only 

Total Percent of Area Covered Deforestation Rate 
Area with Dense Forest (ha/sq.km/year) 

(sq.km). 

1950 1961 1977 1950-61 1961-77
REGION 

0.64 0.24
Central 7,956 41.9 34.8 30.9 


0.62 0.29
North Pacific 10,200 16.1 9.3 4.7 


1.60 0.16
Central Pacific 4,345 27.0 9.5 6.8 


63.0 37.0
South Pacific 9,543 60.4 0.30 1.46 

76.9 44.9North 9,270 69.7 0.65 1.55 

Atlantic 9,788 78.9 69.1 50.8 0.89 1.14
 

Costa Rica
 
53.0 31.1 0.70 0.88
(Total) 51,102 45.2 


Source: U.S: AID. 1979. 

Only a relatively small proportion of the timber being cut is 
U.S. AID (1979) estimates
used for commercial wood products. 

that of 60,000 ha per year of forests cut, only 5,000 to 
10,000 ha are used for forest industries. At an estimated 

150 cubic meters of commercially usable wood per hectare of 
commercial woodforested land (Tosi 1974, fide UNEP 1976), 


consumption amounts to 1.5 million cubic meters per year.
 
The remaining 5.5 million cubic meters are simply wasted by
 
rotting or burning when land is cleared for agriculture. 
Reasons for this wastage are discussed in Section 4.1.2. 

According to the Bureau of Forestry (DGF), current rates of
 
the figure of 60,000 ha perdeforestation are not as high as 

year quoted by U.S. AID (op. cit.). In a recent statement
 

to the press (La Repulica, 31 March 1981, p. 28), Luis 
Fernando Gonzalez, head of the Department of Forest Management 
and Usage, says that the rate has been declining since 1973, 
when efforts by agents of the Bureau of Forestry to control 

show This however,deforestation began to effect. statement, 
is apparently based on the area for which official permits to 

clear forest were given, rather than surveys of the area 
actually cleared. The figures cited by Gonzalez are that 
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599 permits to clear forest for agricultural purposes were
 

given in 1979. These amounted to 33,345 ha, while the average
 

area for which permits were given from 1975 to 1979 was
 

24,674 ha. This area cut by permit probably represenzs only
 

a fraction of that actually cut. In fact, Gonzalez goes on
 

state in the same article that illegal deforestation by
to 
and various other causes of deforestation remain
colonists 


"a grave problem." In view of these considerations, the
 
seems
article's headline "Deforestation considerably reduced," 


misleading.
 

This does not mean that efforts by the Bureau of Forestry have
 

been ineffectual. Figures given by Gonzalez show that the
 

permit system has been used to help stop the clearing of forests.
 

For example, in 1979, 1,757 property holders requested permits
 

to cut wood, but 38 percent of these requests were denied after
 

inspection of the property. Furthermore, permits given by the
 

office are not all for clear-cutting, but include permits for
 

selective timber cutting, and clearing of trees from lands
 

already used as pasture or for crops.
 

The two major economic uses of forest resources are wood
 

products and firewood. A figure of 1.5 million cubic meters 

per year of timber used for commercial wood products has been 

cited from U.S. AID (1979), but Kurian (1978) specifies 

3.3 million cubic meters of roundwood removals in 1975. Kurian
 

also gives the number of sawmills as 200, and notes that
 

relatively few of 1315 species of timber are used by the lumber
 

MITRE (1980) states that about 66 percent of Costa
industry. 

Rican households rely on firewood for cooking, the remainder
 

The same source estimates
use electricity, kerosene, or gas. 

total firewood consumption at 470,000 tons per year, based
 

upon a rate of 3 tons per household per year.
 

2.4.4 National Land Use Planning
 

The National Planning Office (OFIPLAN), located in the Ministry
 

of the President, has responsibility for comprehensive
 

medium and long range development planning for Costa Rica.
 

According to UNEP (1976), the establishment of an Advisory
 

Commission to OFIPLAN in 1976 for vhe purposes of incorporating
 
was
environmental planning in the national development plan 


an important step in national environmental planning. U.S.
 

(1979) reports that OFIPLAN includes a National Resources
AID 

Department composed of two staff members, who are responsible
 

tional plan with respect to environmental
for evaluation of the n 

policy.
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The Ministry of Agriculture WAG) is the government agency 

with primary responsibility for rural development. The 

budget law (Ley do Presupuesto) for 1979 specifies that a 
is to assure adequate use of landsfundamental goal of MAG 
The Office of Planning for the Agviand natural resources. 

elaborates the Nationalcultural Sector (OPSA), within MAG, 
OFIPLANAgricultural Development Plan in cooperation with 

rural land useand is therefore the agency with primary 
the Bureau of Forestry (DGF)planning responsibility. Both 

also within the MAG, haveand National Park., Service (SPN), 
particular land use survey responsibilities. One of the 

to carry out a complete nationalresponsibilities of DGF is 
toforest inventory, while a specific function of SPN is 

require biological protection (U.S. AID.determine areas which 
1979).
 

planning in CostaInformation on the current status of land use 
to locate. Lovejoy (1978) comments that MAGRica is difficult 


is currently preparing a detailed set of land use maps for
 
on soils, temperature,
the entire country. These are based 

and precipitation, although slope is apparently not included.
 

Lovejoy also mentions that the Tropical Science Center in
 
presenting variousTurrialba has drawn up a series of maps 


options for conserving the remaining forest cover, but
 

whether these are being incorporated into government policy
 

is not clear.
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3.0 Environmental Resources
 

6/
3.1 Geology and Mineral Resources-/
 

3.1.1 Geologic History
 

Costa Rica forms the central part of a region with a common 
geological history that extends from southern Nicaragua to 
northwestern Panama. It was formed by a complex sequence of 
volcanic and sedimentary processes, as indicated by the ex
posed stratigraphy (Fig. 7). Characteristics of exposed rocks
 
are given in Figure 8. The brief historical sketch given here
 
follows that of U. S. Army Corps of Engineers (1965). A
 
much more comprehensive recent review is provided by
 
Weyl (1980).
 

There is no true continental crust in the area now occupied by
 
Costa Rica. Nuclear Central America to the north was the
 
closest land mass at the time the first Costa Rican land was
 
formed. The oldest rocks, dating from the late Jurassic to
 
early Cretaceous (135-140 million years ago) are found in an
 
area referred to as the "outer arch" which includes the
 
Pacific peninsulas of Santa Elena, Nicoya, Osa, and Burici.
 
An arc of volcanic islands most likely existed initially along
 
the axis of the outer arch, creating the oldest igneous rock
 
in the area (pKgp in Fig. 7). The oldest sedimentary deposits
 
(K in Fig. 7) were also formed at this time.
 

The next major land building phase occurred from late
 
Cretaceous through mid-tertiary times (70 through 15 million
 
years ago), in the southeastern part of Costa Rica. The igneous
 
rock of the Cordillera de Talamanca (Tmgd in Fig. 7) was formed
 
by volcanic activity in Eocene times, and during the same
 
period, the Limon Basin and Terraba Basin resulted from
 
marine sedimentation. Marine sedimentation lasted in these
 
basins throughout the Oligocene and Miocene, but while the
 
Terraba Basin was stable, the Limon Basin folded and accumulated
 
a great depth of sediments. The Cordillera de Talamanca was
 

finally elevated by intense folding in the beginning of the
 
Miocene. Volcanic activity in the Miocene concluded by forming
 
the rock which now comprises the Cordillera de Tilarn.
 

6Sources: Quart. Econ. Rev. 1980.
 
U.S. Army Corps of Engineers. 1965.
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The final and most recent land building process occurred in 
the Quaternary, and is characterized by the general elevation 
of the entire central range and continued deposition in the 
basins of Lim6 n and Terraba. Volcanic activity during this 
period occurred in the Cordillera Central and the Cordillera de 
Guanacaste, resulting in the deposition of pyroclastics around 
these ranges. 

3.1.2 Mineral Resources 

Mining is not a major activity in Costa Rica, contributing 
only 2 percent to the GDP (Kurian 1978). There are small 
deposits of manganese, mercury, gold, and silver, but only
 

the last two are worked. Figure 9 shows the location of
 

mineral resources in Costa Rica and Table 17 describes their 
general characteristics, as known in 1965. The most im
portant are bauxite deposits in the General and Coto Brus 
valleys. Manganese is found in and around the Nicoya
 

and magnetitePeninsula, some gold in the Osa Peninsula, 
sand on scattered beaches, particularly on the southern 
Caribbean coastline. 

The Aluminum Company of America (ALCOA) terminated its contract 
for the development of bauxite deposits at San Isidro el 
General in May 1976. The government now intends to develop
 

the deposits itself, but this must await the completion of the 

Boruca hydroelectric plant to supply the mine with power.
 

Sulphur deposits, estimated at 11 million tons, are to be
 

developed by the state development company, CODESA, and
 
totwo private companies working on a joint venture. Due 

the increase in world gold prices, two gold mines, closed
 

for 30 years, are to be reopened (Quart. Econ. Rev. 1980). 

ELF-Petroleos, a subsidiary of ELF-Erap of France, is involved 

in joint exploratory work with CODESA off the Caribbean 
Oil are interestedcoast. Oceanic Exploration and Continental 

in offshore concessions in the Pacific. The government has 

acquired the 8000 barrels/day oil refinery at Puerto Limon 
from Allied Chemical Corporation. 

the office of Geology is under-
According to UNEP (1976), 

budgeted and the country's metal mining possibilities are 

still far from being assessed. In addition to gold, other 
minerals which may have potential for economic mining include 

manganese, chromite, nickel, magnetic and titaniferous sands, 

copper, lead, zinc, sulfur, bauxite, and carbon.
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Figure 9. Mineral Resources* 
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'"Table-17. M±ieral Resources. Numbers refer: to localities shown -'.n Figure 9. 
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3.2 Soils
 

A considerable amount of soil survey work has been done in Costa 
Rica. Interested readers are referred to the 322 text references and 
46 maps cited in Orvedal (1978). Harris at al (1971) is a good 
recent general sumary, and Holdridge et al (1971) contains soil 
profiles of 20 different forest sites. The following brief sunary
 
is from U.S. Army Corps of Engineers (1965).
 

Fourteen major soil groups of Costa Rica are mapped in Figure 10. 
The follc4.in; descriptions and remarks on agricultural potential are 
numbered to match the map. 

1. Alluvial soils, acid and hydromorphic. 

Description:
 

Recently deposited alluvial materials which do not yet gtrongly 
reflect soil forming processes. Mainly dark brown to dary gray, 
imperfectly to poorly drained loam to clay soils overlying 
generally variable textured materials. Soils are acid and subj

ected to seasonal inundation. Locally, ground water table at or 
near surface much of year. Soils probably saline near coast. 
Inclusions of soils with better drainage occur on terraces near
 

streams.
 

Agricultural potential:
 

High. Soils too wet much of the year for high production of
 

most crops. More area could be brought into production with
 

adequate water control, i.e., drainage for sugarcane and 
controlled flooding for rice. Presently supports native and 
improved pasture, some forest and subsistence crops.
 

2. Alluvial soils, well drained. 

Description:
 

Recently deposited alluvial materials which do not yet strongly
 

reflect soil forming processes. Mainly brownish grayish, well 

drained to poorly drained loamy soils. In some areas, soils 

seasonally inundated; in other places irrigation necessary in 
dry season. Soils probably saline in areas near coast. 
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Figure 10. Major Soil Groups 

- "--' 

A 

"I -. ""'A'.i ' 
....... ...- ..., .... 

......... 

r4-

WI 

N.7 

Alluvial,acid & ydro rphic 
2. -- " '--' .' 

. - .Latosols; rolling
-''.. ::: :-"" 

-
::' 

*..V,
:'- -

2 Alluvial, wel :-.a.e- so.s; mainly hills 

3W Ando & regosol soils; gently sloping 1 Planosols 

Ando & regosot so~ils; dissected i71Grumosols 

SAndo & regosol soils; hills, I Low-humic gley soils 
mountains 

6 = Latosols; gently sloping 13M Lithosols; mainly lithosolic 

=E Latosols; dissected IA Regosol, alluvial, bog, and low
hiumiic gley soils 

Source: U.S. Army Corps of Engineers. 1965. 



Agricultural potential: 

High. Soils fertile but drainage required in some 
places and irrigation in others to bring them into 
moderate production. Presently supports bananas under 
dry season irrigation and some corn, pasture and 
subsistence crops. 

3. 	Ando and regosol soils, gently sloping.
 
Description:
 

Soils developed on various aged volcanic materials. 
North of Irazu and near Naranjo and San Jose, soils 
are deep and acid with brown to black loam surface layer 
overlying grayish coarse-textured ash and volcanic 
outwash. 

Agricultural potential: 

High. Initially fertile but erosion may have reduced
 
fertility greatly in some places. Good response to 
nitrogen fertilizer and irrigation. Some areas suited 
for growing coffee; other areas are suited for subsistence 
production of corn, sugarcane, and pasture. 

4. 	Ando and regosol soils, dissected.
 
Description: 

Soils developed on various aged volcanic materials.
 
Deep, acid, with brown to black loam surface layers 
over-lying gray to yellow coarse-textured volcanic 
materials. Inclusions of Litaosols on steep slopes of 
uplanda. 

Agricultural potential: 

High. Initially fertile but erosion may hve reduced 
fertility greatly in some places. Good re.:!onse to 
nitrogen fertilizer and irrigation. Soil cnd water
 

conserving practices required for safe maximum use of 
soils. Tillage operations with machinery would be 
hindered by dissection. 

5. 	Ando and regosol soils, hills and mountains.
 
Description: 

Soils developed from lava, ash, and alluvial-collavial
 
materials. Mostly thin, black, stony and boulder!, 
sandy and loamy. Inclusions of Lithosols and areas of 
bare rock.
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Agriculti=al potential: 

Medium to low. Steep slopes, dissection, and local areas 
of very shallow soil restrA-ts use and production similar 

to other Ando and Regosol soils. High erosion hazard. 
Presently supports some coffee, subsistence crops and 
pasture. 

6. 	 Latosols, gently sloping. 
Description: 

Dominantly deep, well-drained, strongly weathered and 
loam soils derived from volcanicfriable loam to clay 

materials. Generally, highly leached, acid, and low 

in plant nutrients. Inclusions of alluvial soils in 
narrow valleys. 

Agricultural potential: 

Low. Generally low to very low in fertility but widely 
used for subsistence and commerical crops. Yields 
generally low under simple management; they can be 
increased under complex management including fertilization.
 

7. 	Latosols, dissected.
 
Description:
 

Dominantly deep, well-drained, strongly weathered and 

friable loam to clay loam soils derived from volcanic 

materials. Generally, highly leached, acid, and low in 

plant nutrients. Inclusions of alluvial soils in 

nrrow valleys. 

Agricultural potential: 

Low. Generally low to very low in fertility but widely 
Yieldsused for subsistence and commercial crops. 

generally low under simple management; they can be 
complex management including fertilization.increased under 

Soil and water conserving practices required for safe and 

maximum use of land. Dissected land makes tillage
 

operations with imichinery very difficult. 

8. 	 Latosols, rolling.
 
Description:
 

Dominantly deep, well-drained, strongly weathered and 

friable loam to clay soils derived mainly from consolidated 
in some places from outwashsedimentary rocks although 

and 	volcanic material. Soil highly leached, acid, and
 
low 	in plant nutrients.
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Agricultural potential: 

Low. Generally low to very low in fertility. Soil and 
water conserving practices needed for safe and maximum 
use of land. Much of area best suited for present use 
as pasture, timber, and subsistence crops. 

9. 	 Latosols, mainly hilly.
 
Description:
 

Dominantly deep, well-drained, strongly weathered and 
friable loam to clay soils overlying stony, deeply
 
weathered rocks. Soils acid and low in plant nutrients.
 
Stony and shallow in some places.
 

Agricultural potential:
 

Low. Steep slopes, sioniness, and roughness make soils 
unsuited for intensive crop production. Best suited for 
forest, pasture, and subsistence cropping. 

10. 	 Planosols.
 
Description:
 

Soils which have impeded drainage caused by a heavy, 
dense, impermeable layer about one-half m below the 
surface. They are not necessarily poorly drained. Near 
Tibas and Guanacaste, soils are loams and clay foams 
over-lying a mottled dense claypan. Inclusions of 
Latosols. 

Agricultural potential: 

Medium. Because claypan makes soil slowly permeable 
to roots, air, and water, the soils are difficult to 
manage successfully for crop production and are better 
suited for shallow-rooted than for deep-rooted crops. 

11. 	 Grumosols. 
Description:
 

Soils which are high in clay content and exhibit marked
 
signs of swellinS upon wetting and shrinking upon drying. 
Dark 	gray and black soils about 1 m thick over-lying
 
clayey, comonly calcareous shales, sandstones and some 
limestones. Mostly stony and with inclusions of 
Lithosol and alluvial soils. 
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Agricultural potential: 

Medium. Although these soils are moderately high in plant 
nutrients and producivity, they are difficult to manage. 
They are heavy to work and have a very narrow moisture 
range in which they can be cultivated. 

12. 	Low-humic gley soils.
 
Description: 

Low-humic gley soils are poorly to very poorly drained, 
acid, and generally have a relatively thick, dark surface
 

layer; they dry out and crack deeply in the dry season. 
In Tibas and Guanacaste, these soils have a dark gray to 
black surface layer which overlies gray plastic clay and 
old alluvial materials. During the wet season, they are 
flooded to as much as a meter part of the time. Locally, 
there are areas similar to Planosols; here, there is 
generally a fluctuating water table. 

Agricultural potential:
 

Low. Soils have poor drainage, are wet much of the year,
 

and are low in plant nutrients. Too wet for many food
 

crops. Difficult to work because either too plastic and
 

sticky when wet or too hard when dry. Rice culture possible 
after adequate water control and overcoming nutrient 

deficiencies. If drained and managed well, soils could 
become reasonably productive. 

13. 	 Lithosols, mainly lithosolic soils. 
Description:
 

Shallow, stony soils and rockland. Inclusions of. 
alluvial soils.
 

Agricultural potential: 

Very low. Suited for forestry, although low in productivity. 

Locally, soils are deep enough for subsistence crops. 

14. 	 Regosols, alluvial, bog and low-humic gley soils.
 

Description:
 

Regosols generally sterile dune and beach sand. Alluvial 

soils similar to those in alluvial map unit. Bog soils 

consist of peat and muck over variable textured materials. 

Low-humic gleys like those in corresponding map unit. 
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Agricultural potential: 

in very complex pattern. Very little forseeableSoils occur 
potential except local areas of subsistence crops on 
alluvial and Low-Humic Gley soils. Rice culture 
probably could be initiated and extended but would need 

such as water controlto overcome many difficult problems, 
including maintenance of water table level to prevent
 

drying out of soils and possible formation of highly acid 

and to:xic conditions for plant growth. 

6 /
Resources3.3 Water 

3.3.1 Surface and Groundwater Resources 

and groundwaterThe distribution and extent of surface 
in Figures 11 and 12, respectively.resources are shown 

Figure 11 also shows the major drainage basins, for which 

salient characteristics are given in Table '.8. Table 19 

contains more detailed information on the groundwater 
resources of selected river basins. 

As might be expected on the basis of climatic patterns 

(Section 2.2), the Atlantic slope has generally more 

abundant water than the Pacific (Table 19, Figs. 11 and 12). 
with the leastCosta Rica is fortunate in that the area 

rainfall and surface water resources, namely the Tempisque
 

Valley region in the northwest, has good groundwater 

resources (Fig. 12, Table 19).
 

In general, Costa Rican waten: resources are abundant and 

exceed demand. However, UNEP (1976) reported intra
for water rights for hydrogovernmental conflicts access 

. atio.n, and water use has increasedelectric energy or irr 
Nevertheless,
considerably in the last decade (Table 20). 


the quantity of water available is more than adequate for 

the agricultural and industrial development of the country.
 

3.3.2 Water Quality and Supply Systems 

and water supply systems areProblems with water quality 
to Costa Rica than the quantity of availablemore important 

water per se. According to UNEP (1976), the most serious 

6Sources: UMEP. 1976.
 
U.S. Army Corps of Engineers. 1965.
 
van der Leedens. 1975.
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Figure 11. Surface Water,Rosources* 
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Figure 12. Groundwater Resources
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See Fig. 11 for localities.
Table 18. Characteristics of Major Drainage Basins. 


Mean Annual 

Map 
Area 

River Basin 
Name 

Total Area 
(Sq Km) 

Total Length 
(xm) 

Channel Width 
(m) 

Discharge 
(cumecs) 

1 
2 

Sixaola 
Estrella 

2,190 
1,176 

140 
60 

75-150 
20-75 

145 
44 

3 
(and others) 
Banano 215 - 20-75 38 

4 Bananito 163 - 12 

5 

(and others) 
Moin 330 - 22 

6 
7 

(and others) 
Matina 
Madre de Dios 

1,321 
257 

80 
-

20-75 
-

147 
9 

8 
9 

10 

(aud others) 
Pacuare 
Re'rentaz6n 
Rio Tortuguero, 

948 
2,787 
2,061 

105 
145 
85 

20-75 
20-75 
20-150 

59 
231 
385 

Rio Colorado, 

11 
12 
13 
14 

(and others) 
Chirripo 
Sarapiqui 
Curefia 
San Carlos 

1,271 
2,036 

201 
3,535 

100 
85 
-

125 

20-75 
20-150 
-

75-150 

252 
346 
40 
594 

15 Poco Sol 1,148 - 20-75 76 

16 
(and others) 
Frio 1,843 70 20-75 120 

17 Zapote 2,650 - < 20 93 

18 
(and o :hers) 
Nicoy- 4,124 - < 20 140 

Pen3 sula 

19 
20 
21 

and North Coast 
Tempisque 
Bebedero 
Abangares 

3,412 
2,078 
1,316 

136 
68 
-

-
75-150 
-

89 
67 
54 

22 
23 
24 

(and others) 
Barranca 
Jesds Maria 
Grande de 

380 
448 

2,019 

-

-
85 20-150 

28 
25 
87 

T~rcoles 
25 Tusubres 740 - - 53 

26 
(and others) 
Parrita 1,344 80 20-75 56 

27 
(or Pirris) 
Damas 443 - 29 

28 
29 

(and others) 
Naranjo 
Savegre 

426 
532 

-

-

24 
46 
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Table 18 Continued.
 

Mean Annual
 

Map River Basin Total Area Total Length Channel Width Discharge
 
( ) (W) (cumecs)
Area Name 	 (Sq Kin) 

2030 Bard' 	 560 
(and others)
 

175 75-150 337
31 Grande de 5,182 

Tgrraba
 

- - 304
32 Osa Peninsula 1,624 

33 Esquinas 1,933 350
 

8
34 Changuinola 207 

(Costa Rican
 
Territory) 

Source: U.S. Army Corps of Engineers. 1965
 

Table 19. Groundwater Reserves 

3 :
IEstimated replenishable resource. ground water in storage axclwdd: in million M

Bast FlowEvapotransorationDiscfh-gsato ocean 

Recoverableal Total Recoverabler) Total Recoverable Dependable 
Total Toal 

1
Y~eldRiver basin 	 infiltration 

Atlantic Sloe 
) 

San Juan 9.900 2.010 I4 ?.890 4,7 
- 0 4.735 
79 cl 1051685 68 20304 68Chirtoo. .tina 7521 103 51 0

3 63221 45
Pacuare dl5 226 68 852 50 6 1.180 102Reientaxon 451 dl 625 

1,840 540 15 523 157 777 
Tortuqu.ro 

247 247 .-..Banano. Estrella 
--Changuinola 	 14 14 

- - 48 24 c 25 
-194 146Sizaole 

266 9.843 5.831 6.145 

Total ........................ 
42 88513,900 3.172 

Pci ic Slope 
- 40

125 38 
265 140 -

P. Nicoya 
7 205 62 15,241 725 cl ass 

1,880 91Tampisaue 	 2Z061 437 2C6 Cl 
958 316 14 205 

Bobedero and others 925- 1.551 922 dl
2 1,560 9

G. Tacoles 
- 254 113 C) 130 

-550 296 14 
G. Candelaria. Naranjo. Savigra 

1,949 1.166d1 1,190
3 68 20232.040G. 	 Terra, 

18 432 130 1,690 327 cI 975 
2.370 248

Grilo Oulce 

311 7.465 3,419 4,395
58 1,0359623 1.123Total ............................ 


10.540577 * 17.308 9.250
100 1.92023,523 4,320

Total Costa Rica ................... 


ba1taeflow less recoverable discharge t0 111.
 
Basern on gaulr characteristic$. 


d) Estimated at 60%. 
a, 	

e) Total o( recoverable grourd water. 
b) Estiriled at 30". of total. 

el Estimated at 501i of base flow lets recoverable discharge tO $4a. 

Source: van der Leedens. 1975.
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Table 20. Water Use
 

SOrinking water and Hydruoelectrc 

u-,_,_31s _Total Irrigation hiduatstlm ,.pplr D generation 

Are Total Total 
under water Watr wter Waie Installed WtW 

Water 
withdrwn 

Not 
use 

Watr 
consumred 

Irigation 
1.000 he 

dmand 
m 

3 
/ 

consumed 
m 3 /as 

demand 
m 3/s 

consumed 
m 3 15 

apacity 
MW 

use 
m 3 !s 

1970 217.1 43.0 20.5 45.7 39.6 19.4 3.4 1.1 166 69.6 

1980 285.2 61.7 29.3 55.2 56.2 27.5 5.5 1.8 348 119.0 

Source: van der Leedens. 1975.
 

water quality problem is the pollution of soils by pesticides which
 
percolate into the groundwater. In urban centers, water pollution
 
problems are indicated by a high incidence of gastro-intestinal
 
diseases, principally affecting the infant and child population. An
 
out-of-date, but still useful summary of major urban water supply
 
and sewage facilities is given in Appendix I. Van cVo. Leedens
 
(1975) identifies the three most important detriments t) improvement
 
of community water supply systems as insufficient financing, inadequate
 
legal framework, and lack of trained personnel.
 

A number of Costa Rican federal agencies are involved with the
 
administration and management of national water resources. These
 
include the Instituto Nacional Geografico (IGN), Instituto Costarricense
 
de Electricidad (ICE), Servicio Nacional de Aguas Subterraneas (SENAS),
 
Servicio Nacional de Aguas y Alcantarillas (SNAA), and the Servicio 
Nacional de Electricidad (SNE). According to UNEP (op cit) the 
overlapping responsibilities of these agencies, and the lack of 
adequate equipment and trained personnel hinder the effectiveness 
of water resources monitoring and management in Costa Rica. 

7/
3.4 Natural Vegetation-

Costa Rica contains one of the world's richest and most complex
 
vegetations in a relatively small area. Several factors contribute 
to this circumstance, including the tropical locale, the meeting of
 
northern and southern floras, and the wide range of elevations, 
precipitation patterns, and soil conditions. Since the arrival of
 
Europeans, the native flora has been further complicated by the 
addition of introduced weeds, escaped ornamental and crop plants, 

7Sources: 
 OTS. 1972.
 
Slud. 1964.
 
U.S. Army Corps of Engineers. 1965.
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and artificial changes in environmental conditions which have expanded
 
or contracted the ranges of native plants. Maps of vegetational 
communities, however, attempt to reconstruct the original couditions.
 

the classification of vegetational communities followed here is that 
of Holdridge (1959) as summarized by Slud (1964). Nine different zones
 

mapped in this scheme (Fig. 13); they are separated by elevation 
and moisture. The most extensive zones at any elevation are the 
moist and wet forests. The upper limits of the five elevational belts 
are actually determined by temperature and are therefore related only 

are 

indirectly to elevation. The tropical zone, for example, rises
 
to 700 m on the Pacific slope, but reaches only 500 to 600 m on the
 
Caribbean slope, due to the cooling effects of increased moisture 
(Section 2.2). Upper limits for the remaining zones, subject 
to local variations, are: subtropical, 1400-1500 m;lower montane,
 
2500-2600 m; montane,3500-3600 m; and subalpine, above 360.0 m. Both 
the montane and subalpine zones are restricted to small areas in the 
Cordillera de Talamanca.
 

Figure 13. Ecological zones of Costa Rica, from Holdridge.
 

AN 

X.-:-1
 

Source: S1ud. 1960.
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Figure 14. Ecological Zones of Costa Rica, from Tosi,
 
Locations of three Organization for Tropical Studies field
 
stations also shown.
 

.. .ARA.V. 
ii" zf, 

1 o 1 '.	 CABE 
17 

. OO,,.. . , ,. 

Source : OTS. 1972. 

A more recent treatment of 	Costa Rican ecological zones 
adapted from
 

in Figure 14 for comparison.a 1969 map by Tosi (OTS 1972) is shown 
It includes only five zones, again separated by factors 

related to
 

moisture and elevation. A much more detailed map by Tosi (scale of
 

1:750,000) depicts 19 different vegetational formations based on
 

This map is included in Holdridge et al (1971),

the Hoidridge ystem. 

which also contains detailed floristic surveys from 20 Costa Rican
 

localities.
 

Despite its greater generality, the mdodified Tosi map 
(Fig. 14) 

gives a fairly sensitive treatnent of topographic effects, 
especially 

the Nicoya peninsul-.. Tropical
in the northwestern cordilleras and on 

shown as being limited to the lowlands of thtu Tempisque
dry forest is 

rather than widespread in the northwest, as shown
valley and vicinity, 

On the other hand, Figure 13
in the older Holdriuge map 	 (Fig. 13). 


forests of the Caribbean northeast and

distinguishes the very wet 
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Gulfo DuAce "reas, whereas Figure 14 includes these with other forests
 
in the c!tneral category of trcoical wet forest. 

A third treatment of the vegetation, by the U.S. Army Corps of Engineers 
1965), i. also shown for comparative purposes (Fig. 15). It is not 

a true map of natural vegetational communities because it includes
 
such human alterations as coffee plantations and croplands, but it 
is useful for distinguishing areas of coastal swamp and evergreen
 
oak forert. Elements from this treatment of the vegetation are also used 
in the following summary of vegetational zones. 

Tropical Dry Forest. Tropical dry forest is typical of the lowlands
 

fringing the Gulf of Nicoya and surrounding the Rio T-mpisque in the 
province of Guanacaste (Fig. 14). The forest canopy, composed of 
deciduous trees with spreading crowns of small leaves, reaches 20
25 m in height. A thick understory of smaller trees, vines, and low 
branchiiLg shrubs gives the forest a tangled appearance. The typical 

forest association includes Tabebula chrysantha, Swietenia humills, 
Pithecellobium saman, Ascronium grav",,olens, Guazuma ulmifolia, Ceiba 
pentandra, Slcanea quadrivalvis, Boxr.lcopis quinatum, Acrocomia 
binifera, and the Guanacaste tree, Snt-rolobium cyciocarpum, national tree 

of Costa Rica. Occasional very large specimens of Enterolobiitm, Ceiba,
 

and Pithece!!obium stand out above the other trees. A large spiny 

bromeliad, Bromelia pinguin,grows terrestrially.
 

Besides this basic forest community, the tropical dry forest zone
 

contains a number of well-marked special associations. From Las
 

Cafiks to beyond Liberia there is a zone of very poor soils dominated
 

by Byrsonima crassifolia and Curatella americana, and including Quercus 

oleoides, which is generally found at higher elevations. Unflooded
 

stream and river banks have a taller, more luxuriant riparian forest,
 

with species more typical of the wetter Pacific slcpe of southern 

Costa Rica, and with a greater tendency to be evergreen. Lowlands
 

subject to seasonal flooding have almost pure thickets of the spiny
 

palm (Bactris) and the paloverde (Parkinsonia acu. eata).
 

Tropical Moist Forest. Tropical moist forest is shown by Holdridge
 

as the most widespread lowland forest type, being native to large
 

areas in the north, east, and southeast (Fig. 13). Tosi, on the other
 

hand, shows tropical moist forest as a type with a much more limited
 

distribution, confined largely to the drier open tropical zone regions
 

of the northwest, Nicoya peninsula, and Valle Central (Fig. 14).
 

The following description, based on Slud (1964), is meant to describe
 

tropical moist forests distributed as shown by Holdridge.
 

Tropical moist forest is predominantly broadleaf evergreen forest,
 

composed of a great variety ot species. The canopy is closed,
 

averaging 30 to 40 m high,and above it project the crowns of taller
 

emergent trees. The majority of trees have straight trunks with
 

buttressed bases, and are free of branches for almost three-quarters
 

of their total height. The shade-tolerant understory trees, 15 to 18 m
 

tall, are characterized by relatively thin trunks and small crowns.
 

The moderately dense undergrowth is composed of shrubs 1 to 3 m
 

high. On excessively humid soils, the proportion of palms is greatly
 

increased and many have stilt roots.
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Fio.,re 15. Vegetation Map by U,S, Army Corps of Engineers, 
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Typical tree species of tropical moist forest include Anacardium
 
excelsum, Brosimu= spp., Luehea seemannii, Cordia alliodora, Castilloa
 
spp., Pentaclethra macroloba, Cedrela mexicana, Cecropia spp., Vizola
 
spp., Guarea spp., Vitax spp., Calophyllum brasiliense, Terminalia
 
amazonia, Dial lurn guianense, Tabebuta pentaphyla, Ochroma lagopus,
 
anilkara spp., inquartia guianensis, Coumarana panamensis, and
 
Eschweilera calyculata.
 

TroPical Wet Forest. Tropical wet forest, as mapped by Holdridge (Fig.
 
13), is found only in the high rainfall areas of the northeast and the
 
Golfo Dulce lowlands in the southwest. In the Tosi scheme (Fig. 14),
 
tropical wet forest is the dominant lowland forest type, embracing the
 
same areas mapped by Holdri4ge as tropical wet forest as well as
 
extensive areas of what Holdridge calls tropical moist forest. In
 
either scheme, the La Selva field statiori of the Organization for
 
Tropical Studies is located in tropical wet forest (Fig. 14). The
 
following description therefore relies on a description of forest at
 
that station (OTS 1972), as well as information in Slud (1964).
 
A detailed treatment of the Golfo Dulce forests is found in Allen
 
(1956).
 

The forests are taller and denser than those of tropical moist forest,
 
and include many palms. The talle,"t trees reach 50 m in height,
 
with large irregular crowns; trees J5 m tall with rounded crowns
 
complete the canopy. Epiphytes, lianas, and stilt-rooted palms are
 
common. The, gro,:ad layer of vegetation is dominated by dwarf palms
 
and broad-leaved monocots. At least 200 species of trees are present in
 
the 540 ha o:1 primary forest at La Selva, the commonL t being Pentaclethra
 
macroloba, a legume which comprises about 30 percent of the basal
 
area. Families represented by several specias at La Selva include
 
Palmae (at least 25 species), Moraceae, Annonaceae, Myristicaceae,
 
Lauraceae, mimosaceae, Papilionaceae, Rutaceae, Meliaceae, .uphorbiaceae,
 
Tiliaceae, Bambacaceaer Sterculiaceae, Flacourtiaceae, Apocynaceae,
 
Boraginaceae, and Rubiaceae.
 

Coastal Swamp Forests. Coastal swamp forests are considered to be a
 
special subset of tropica:. moist forest in the Holdridge scheme. They
 
are of two basic kinds: palm swamp along the Caribbean coast, and
 
mangrove swamp along the Pacific coast. Figure 15 shows the location
 
of coastal swamps.
 

Palm swamp occurs in belts as much as several miles wide in areas of
 
fresh to salty water along the Caribbean coast. It may be dense or
 
open and includes thickets of palms of many species, as much as 6 m
 
high. Mangrove swamp occurs along much of the Pacific coast and extends
 
up tidal streams. It is dense, with trees 3 to 6 m high, trunks 30 to
 
60 cm in diameter, and arching prop roots 1 to 2 m high.
 

Subtropical Moist Forest. The subtropical zone of Holdridge lies above
 

the upper limits of the tropical zone, marked approximately by the 24*C
 

isotherm, and extends upwards to the lower limits of frost, or,....
 
in the wetter districts, a line of critical temperature that produces
 
the same restrictive effect" (Slud 1964). Vegetational associations
 
shown as subtropical in the Holdridge map (Fig. 13) are included as
 

parts of tropical wet, tropical moist, and rain forest zones in the
 
Tosi map (Fig. 14).
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now the coffee
The subtropical moist formation is typical of what is 


zone of the central plateau (Figs. 13 and 15). Most of the natural 

vegetation on good soil is now exterminated, and replaced with coffee 
under shade. The natural vegetation of this area is a relatively tall 
evergreen forest with an almost unbroken canopy. Typical trees include
 

Eugenia and various species of the Myrtaceae, Persea caerulea, 
Phoebe mexicana, and other Lauraceae, Croton spp., Hauya lucida, 
Erblichia odorata, Dussia spp., Albizzia adinocephala, and, at lower 
elevations in the zone, Myroxylon balsamum. Poorer soils may have 

an association of Conestegia xalapensis and Zanthoxylum limonce1lo. 

Subtropical Wet Forest. The subtropical wet forest of Holdridge 
(Fig. 13), included as part of the tropical wet and rain forest
 

is denser and much more extensive thanzones of Tosi (Fig. 14), 
subtropical moist forest. It is a tall evergreen forest with a canopy
 

about 30 m high, large emergent trees, and a sparse undergrowth of
 

bushy and herbaceous growth. About 50 tree species are found in a 
stand, many of which never attain large size. Succession is slow 

on extensively cleared areas. 

The forests are characterized by various species of the family Lauraceae,
 

as well as Lafoensia, Mauria, and Talauma gloriensis. Lower elevations
 

have swich tropical zone species as Cordia alliodora, Ochroma lagopus,
 

and Goethalsia meiantha, which reach an elevation of some 800 m.
 

Two distinct associations of the upper Revantaz6n valley are the
 

Cedrela mexicana - Simaruba glauca association, and, at a higher 

elevation, the Cedrela tonduzzi association. Dominants exceeding
 

30 m in the former association are Cedrela mexicana, Ceiba pentandra,
 
-
Chaetoptela mexicana, Engelhardtia pterocarpa, Quercus guglielmi 


In the second
treleasi, Q. tomentocaulis, ald Sideroxylon capiri. 

association, only Cedrela trrduzzi and Sideroxylon capiri are dominant.
 

smallLower Montane Moist Fores¢t. w.:.var montane moist forest occupies 
areas in the protected, less -.ainy zone behind irazu'volcano (Fig.
 

13), the west slope of Pogs volcano, and possibly along the Pacific
 

slope of the Talamanca range, though it is not mapped in the latter
 

two localities. The original forest on Irazd is virtually extinct,
 
Typical trees include Eurya theoides,
having been replaced by crops. 


Rhamnus pubescens, Citharexylum lankesteri, Meliosma irazuensis, Quercus
 

iazuensis and Q. alata. Dominants are typically young members of
 

the Lauraceae. Tree ferns occur fairly commonly, and highland palms 

and Chusquea thickets are found in wetter areas. Ground-dwelling 
plants resistant to dryness and cold are common: lichens, mosses
 

and club mosses, ferns, terrestrial herbs, and pepperomias. Epiphytes,
 
lianas, and climbers are scarce. 

Lower Montane Wet Forest. Lower montane wet forest occurs in a cold,
 

wet zone where the dry season lasts two months and low temperatures 
average 30 to 60C. It occurs chiefly on the Cordillera de Talamanca 

above 2000 m (Fig. 13) and is included in rain forest by Tosi (Fig. 14).
 

As shown in Figure 15, this forest is primarily an evergreen oak forest,
 

commonly mixed with other species of broadleaf trees, but with some
 
Trees are 25 to 30 m high,
extensive stands of pure oak on poorer soils. 


and free of branches for two-thirds of their total height. The
 

heavily shaded undergrowth is generally thin, and comloosed of tree
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ferns, small palms and other monocotyledonous shrubs f many climbers, 
and Chusqu i in openings, Many ferns and mosses and a thin layer 
of dicotyledonou:. .erbs cover the thick layer of organic matter 
on the forest floor, Epiphytes, especially orchids and bromeliads,
 
are abundant on tree trunks and branches, as are climbers, ferns,
 
mosses and lichens. Among the urees are Cornus disciflora, Cedrela 
tonduzzi, Alnus jorullensis, Magnolia poasana, and Persea schiedeana. 
Oaks include Quercus oocarpa at lower elevations, Q. copeyensis in
 
the upper elevations, and Q. tomentocaulis.
 

Montane Wet Forest. Montane wet fcwest (Fig. 13) described as montane 
rain forest in Slud (1964), occupies high mount.in areas with abrupt
 
topography and excessive humidity. Rains, heavy mists, and low cloud
 
cover occur almost daily, and there is no dry season. Average
 
temperatures range from 60 to 120 C.
 

Trees in this forest are often deformed, with internal defects and 
twisted trunks averaging 25 to SO cm in diameter. The crowns are 
typically snall or open, with many dead branches and small, hard 
leaves at the extremities of the branches. Epiphytic growt-h is 
abundant, and the understory is crowded with perennial herbs, shrubs, 
and climbers, or thickets of Chusquea. The soil surface is covered
 
with partially decomposed trunks, dead leaves, superficial roots, and
 
layers of organic matter.
 

Only about 12 or 13 tree species occur in the association. Among
 
these are Buddleia alpina, Escallonia poasana, Oreopanax xalapense,
 
Weinmannia pinnata, Miconia bipulifera, Rapanea pittiera, Quercus
 
costaricensis, Drimys winteri, and Pcdocarpus standleyi. Two minor
 
treeless associations are Chusquea subtessellata on exposed slopes
 
and Puya dasyliroides - Lomaria wercklei in Sphagnum bogs. 

Subalpine Paramo. The subalpine paramo, occupying the tops of the 
highest peaks in the Cordillera Talamanea, is related to paramo 
vegetation of South America. Plants include the ground bromeliad 
Puya dasyliroides, ferns (Jamersonia spp.), and other Andean plants 
which reach their northernmost limit here. 

3.5 Fauna and Conservation Measures 

3.5.1 Native Terrestrial Fauna
 

That Costa Rica has a diverse fauna is no surprise, despite its 
relatively small size. Among the factors contributing to Costa Rica's 
faunal diversity are its tropical locale, its extensive variation in 
both elevation and local climate (Sections 2.1 and 2.2), and its 
position as a link between North and South America. Humid forests 
and their animals extend directly from South America to Costa Rica, 
where many South American species reach their northern limits. On 
the other hand, many northern species associated with dry forest 
habitats reach their southern limits in Guanacaste, which forms the
 

southern terminus of the arid Pacific coastal zone.
 

Goodwin (1946) recorded 186 species of mammals for Costa Rica, and
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lists an additional 73 species believed likely to occur there based 
on their ranges as known at that time. Of these 25. species, 90 

are bats, most of which occur in tropical forest. The tropical wet 

forest reserve at La Selva (Figure 14, Section 3.4.1), only 720 ha 

in size, has 63 species of bats. Larger maals of the tropical 

forests include six species of cats (jaguar, puma, ocelot, margay, 
jaguarundi, and tigercat), tapir, peccary, sloths, and monkeys. 

The Caribbean manatee (Trichechus manatus) frequents the coastal 
marshes of the northeast. 

The entire avifauna is surveyed by Slud (1964), and some recent 
19.76). Slud lists 758 species,
revisions are included in Ridgely 

of which about 120 aze North American migrants, including 31 shorebird 
29 warblers. The resident avifauna is mostly of tropicalspecies and 

South American origin, and is most diverse in the tropical zone.
 

'ie tropical forest reserve at La Selva has recorded 388 species, more than
 
half of the country's total. Five species of small, forest dwelling birds 

are known only from Costa Rica (Table 21).
 

Table 21. Endemic Birds 

English Name Latin Name Range 

Mangrove Humingbird 
Coppery-headed Emerald 
Cerise-throated Hummingbird 
Black-cheeked Ant-tanager 
Peg-billed Finch 

Amazilia boucardi 
Elvira cupriceps 
Silasphorus simoni 
Habia atrimaxillaris 
Acanthidops bairdii 

Pacific coast mangroves 
Caribbean slope 
Central highlands 
Golfo Dulce 
Central highlands 

Sources: Slud 1964; Ridgely 1976. 

There is apparently no comprehensive survey of the herpetofauna,
 

although there are surveys of particular groups and areas. Particular 

groups discussed in recent works include the giant anoles of the forest
 

canopy (Savage and Talbot 1978), the plethodontid salamanders of the 

highland forests (Wake and Lynch 1.976), and marine turtles breeding 

on the coasts (Richard and Hughes 1972, Carr and Stancyk 1975). 
include a transect of the CordilleraRecent treatments of local areas 

de Tilargn by Heyer (1967) and a survey of forest litter species at
 

OTS field stations by Scott (1976). 

Costa Rica's extensive highlands make it an important center of 

salamander diversity. Western Panama and Costa ica together have 25
 

endemic species of salamanders, as compared with 2 for Nicaragua and 

Honduras combined, or 12 for northwestern South America (Wake and 

Lynch 1976). Most salamanders are residents of wet montane forests.
 

Costa Rica's beaches are important breeding grounds for sea turtles. 

Tortugero, on the north Caribbean coast, is the most heavily used
 
(Carr and
 green turtle (Chelonia mydas) beach in American waters 


Pacific beaches are equally important to the PacificStancyk 1975). 
(1972) found 2
ridley (Lepidochelys olivacea); Richard and Hughes 


beaches in Guanacaste with over 100 thousand turtles offshore during
 

September-November.
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3.5.2 Fisheries


marine
Marine Fisheries. Industrial fisheries account for most of the 
products produced in Costa Rica. They are specifically responsible 

for the tuna, thread herring, and shrimp catches, most of which is 
Artesanal fishermen produce a significant an.processed for export. 


of fish classified as "white" fish, as well as shark, lobster,
 
mollusks, and turtle. The most important fish in national markets
 
is croaker (Sciaenidael followed by shark, mero (Serranidae), and
 

snapper (Lutjanidael. The most abundant sharks are Sphyrna zygaena,
 
Carcharhinus leucas, and Prionace glauca. Shrimp taken by commercial
 

Penaeus duorarum, P. schmitti, and Xiphopenae,,s
vessels include 
kroyeri.
 

With the exceptions of lobster and turtle, marine fisheries production
 

is much greater from the Pacific than from the Atlantic (Table 22).
 

The major Pacific fishing port is Puntarenas, while Puerto Lim6n
 

is the most important Atlantic port. Golfito on the southern Pacific coast
 

has a small fishing fleet.
 

Table 22. Average Annual Fish Production (metric tons) for Both Coasts, 

1968-1970. 

Pacific Atlantic 

White fish 1490 12 

Shark 327.5 42.1 

Lobster 5.5 65.9 (range 13.2-128.6) 

Mollusks 20.9 -

Turtle - 87 

Source: Pollnac. 1974
 

Various methods are employed by artisanal fishermen, depending on the 

quarry. Sharks are taken with handlines and gill nets, with handlines 

being preferred. white fish are captured with throw nets, gill nets 

and handlines. Boats are usually 8-10 m long with either inboard 

or outboard motors on the Pacific coast and 8-12 m long, usually dugouts 

with outboard motors, on the Atlantic. 

Lobster, including Panulirus gracilis and Evibacus princeps on the
 

Pacific, and Panulirus argus on the Atlantic, are taken by diving or
 

in traps on both coasts. Mollusks are collected by hand except for
 

squid which are captured in small gill nets. Important mollusks are
 

Anadara tuberculosa, A. multicostata, A. grandis, Donax spp., Protothace
 

spp., Mytella speciosa, M. guayanensis, N. falcata, Ostzea iridescens,
 

0. columbiensis, Pinna rugosa and Strombus gigas.
 

8Sources: Lovell and Moss. 
 1971.
 
Pollnac. 1974.
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Green sea turtles Lchelonia midas) are captured on the Atlantic 
coast with either harpoons or large mesh nets. Harpoons are
 

usually favored. Three men in an outboard powered dugout, traveling
 

approximately 50 km to a hunting area, can capture as many as 8 or 9 turtles 
1956 to i970 the annual average turtle productiona day. From 

was 117.4 metric tors, with a considerable range of 3.7 to 435.2 
metric tons. 

Improvement of Costa Rica's fishing industry depends primarily
 

on improving storage, distribution, and marketing systems. Fish
 

are often not iced while on ship, and are also transported on land
 

without cooling, causing detericration. Another area for potential
 

growth and improvement is mariculture. Experiments in mussel culture
 

have been quite successful, and potential areas for such an industry
 
exist on both coasts.
 

Inland Fisheries and Aquaculture. Because Costa Rica has no large
 

lakes, freshwater fishing is not an established industry. The Fisheries
 

Section of the Division of Forestry, Ministry of Agriculture, began 
for sport fishing in the 1960s, andstocking trout in mountain streams 

in some areas. In 1968, the Extensionpopulations are still good 
Division of the Ministry of Agriculture initiated a program for farmers 

to produce Tilapia in ponds. However, uncontrolled reproduction 

resulted in numerous small fish and few large fish, so the program
 

was abandoned. The Turrialba Agricultural Diversification Project,
 

an autonamous organization affiliated with the Instituto Interamericano
 

de Ciencia Agricola (IICA), has subsequently developed a hybrid
 

Tilapia that will grow to suitable size in farm ponds when properly
 

managed. Given the natural potential for farm ponds provided by
 

small streams and valleys, the prospects for developing Tilapia 

culture for family use are good. 

3*.5.3 Endangered Species 

Table 23 lists 80 vertebrates considered to be endangered or threatened
 
ildlife (Departamentoby the Department of Continental Fisheries and 

By the law
de Pesca Continental y Vida Silvestre) of Costa Rica. 


of Conservation of Wildlife and by Executive Decrees 2517-A, 5959-A,
 

and 5915-A, it is prohibited to harass, capture, or kill any of
 

these species anywhere in national territory. On the international
 

level, the species are protected by the Convention on International
 
(Lopez PizarroCommerce of Endangered Species of Flora and Fauna 

1978?).
 

Many of the 80 species protected by Costa Rican law are valued for 

pelts, meat, or pets. Among the manmals, these include the cats, 

primates, and tapir, while birds and reptiles in this category include 

The Costa Rican list is unusual in
the parrots and crocodiles. 

offering protection to all of the hawks (Falconiformes) of the country,
 

(Harpia harpyja) to the
ranging from the large, rare Harpy Eagle 
(Falco sparverius).
small and relatively common American Kestrel 

This is a progressive step which recognizes both the importance of
 

to natural ecosystems and their vulnerability to destructionhawks 
by casual shooting.
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Table 23. Vertebrates Protected by Costa Rican Law 

I. Species in Danger of Extinction
 

Class Family Species 

Amphibians Bufonidae Bufo periglenesa 

Reptiles Crocodylidae Crocodylus acutusa 

Alligatoridae Caiman crocodilus 

Birds Accipitridae 	 Morphrus gulanensis 
Harpia harpyjaa 
Harpyhalieatus soli tar us 
Spi zaetus melanol eucus 
S. ornatus
 
S. tyrannus
 

Falconidae Falco deiroleucus 
Psittacidae Aza macao 
Cracidae Crax rubra 
Ciconidae Jablru mycteria 
Trogonidae Pharomachrusmocinno 

Felis tigrinaaFelidae
Mammals 

F. weidil
 
F. concolor
 a
 
F. pardalis


F. oncaa
 
F. yagouaroundia 

Sciuridae Symtheosciurus poasensis
Sciurus deppei aTapiridae 	 Tapirus bairdll 

Trichechidae Trichechus manatus
 
Cebidae Alouatta palliata
a
 

(-A. villosa)
 a
 
Ateles geoffroyi
 

Cebus capucinus
Samii oerstedii a 

Callithricidae Saguinus geoffroyi 
(- S. oedipus)a
 

Myrmecophagidae Myrmecophaga tridactyla
 

II. Species with Reduced Populations
 

Class Family 	 Species
 

Birds Accipitridae 	 Elanus leucurus
 
Elanoides forficatus
 
Leptodon cayanensis
 
Chondrohlerax uncinatus 
Harpagus bidentatus
 
Ictinia mississipplensis
 
I. plumbea
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Table 23. Vertebrates Protected by Costa Rican Law, cont. 

Class Family S-pecies 

Birds Accipitridae Rostzhamus sociabilis 
Accipieer bicolor 
A. cooperi 
A. superciliosus 
A. striatus 
Buteo albicaudatus 
B. jamaicensis 
B. albonotatus 
B. swainsoni 
B. platypterus 
B. magnirostris 
B. brachyurus 
B. nitidus 
Parabuteo unicinctus 
Heterospizias meridionalis 
Leucopternis albicollis 
L. semiplumbea 
L. princeps 
Busarellus nigricollis 
Buteogallus anthracinus 
B. urubitinga 
Circus cyaneus 
Geranospiza nigra 
Pandionidae haliaetus 

Falconidae Herpetotheres cachinnans 
icrastux semitorquatus 

m. mirandollei 
M. ruficollis 
Daptrius americanus 
Polyborus plancus 
Milvago chimachima 
Falco peregrinusa 
F. deiroleucus 
F. rufigularis 
F. columbarius 
F. sparverius 

Psittacidae Ara ambigua 

Mammals Dasypodidae 
Mustelidae 

Cabassous centralis 
Gallictis allamandi 

Procyonidae Bassaricyon gabbii 
Bassariscus sumichrasti 

Brasypodidae Choloepus hoffmani 
Bradypus griseus 

aSpecies considered endangered by U.S. Fish and Wildlife Service (1980).
 

Source: Lopez Pizarro. 1978?
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Only 17 of the 80 species on the Costa Rican list are classified as 
endangered or threatened by the U.S. Fish and Wildlife Service CTable 
23). However, the USL'WS lists 8 additional species not included on 

the Costa Rican list (USFWS 1980). Seven of these are zaarine species, 

including the Caribbean Monk Seal (Jonarchus tropicalis) and six 
species of marine turtles: Chelonia mydas, Eretmochelys imbricata, 
Lepidochelys kempii, L. olivacea, Dermochelys coriacea, and Cazetta 
caretta. The eighth is a shorebird, Numenius borealis, which is only
 
a rare migrant in Costa Rica.
 

Carr and Stancyk (19751 comment particularly on the endangered status 
of the hawksbill or carey sea turtle (g. imbricata) in the Caribbean, 
saying that it has "...declined to endangered status before its 
ecology has been adequately investigated.' Tagging of hawksbills at 
Tortugero beach over 20 years reveals a decline from 3.7 individuals 
per patrol-hour per mile in 1956-59 tj just 0.97 today. Decline of the
 

hawksbill is attributed to the value of its shell to the Japanese
 
for ceremonial purposes, and the increase in numbers of spearfishermen
 
(Carr and Stancyk 1975). Although the hawksbill and other marine
 
turtles are not among the species protected by Costa Rican law, Costa
 

Rica has been foremost among Central American nations in protecting
 
sea turtle breeding beaches.
 

Costa Rica's Cocos Island, isolated inthe Pacific (50 33' N, 870 W)
 

and about 7 km long, has a number of endemic forms. Four species and 
subspecies of birds found on Cocos Island are recognized by the IUCN 
(1971) as worthy of protection (Table 24). However, because Cocos
 

Island is uninhabited and rarely visited, none of these are considered
 

to be immediately endangered. 

Table 24. Unique Forms of Birds on Cocos Island 

Cocos Island Mangrove Cuckoo 
Cocos Island Flycatcher 

Coccyzus minor ferrugineus 
Nesotriccus ridgewayi 

Cocos Island Yellow Warbler Dendroica petechia aureola 

Cocos Island Finch Pinaroloxias inornata 

Source: IUCN. 1971.
 

The only species of plant currently recognized by any agency as 
1978).
endangered in Costa Rica is an orchid, Notylia bicolor (IUCN 

It is found only on tropical cedar, a tree valued for timber, and is 

scarce because cedar is so commonly cut. There are undoubtedly other 
plants endangered in Costa Rica, but the status of plants in the 
American tropics is generally poorly known.
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3.S.4 National Park System9/ 

The Costa Rican national park system, administered by the Servicio de 

Parques Nacionales ($PNI of the Ministerio de Agricultura y Ganaderia, 
is the most extensive and well developed in Central America. All
 

the 	major ecosystems are represented in national parks or biological
 

reserves Cig. 161. In the last few years the number of areas
 

included in the park system has increased to 24, covering an impressive
 

3.9 percent of the total national area. A brief description of
 
these areas follows.
 

National Parks
 

1. 	Santa Rosa. 10,700 ha. Pacfic dry tropical forest, gallery
 
forest, savanna, estuaries, mangroves and beaches. Nesting
 

grounds for over 100,000 Pacific Ridley turtles.
 

2. 	Rinc6n de la Vieja. 13,800 ha. Active volcano in the Guanacaste
 

range (1898 m), origin of 32 rivers, contains four life zones.
 

3. 	Tortuguero. 21,000 ha. Most important breeding grounds for
 

the green and carey sea turtles in the western Caribbean; coastal
 

swamps and wetlands provide manatee habitat. Palm forests and
 
lowland rainforest inland.
 

4. 	Barra Honda. 2295 ha. Cave system, bat populations.
 

5. 	Volc~n Pods. 4000 ha. Active volcano with easy access from
 

San Josg; much visited for scenic views.
 

6. 	Braulio Carillo. 32,000 ha. Includes Volc~n Barba and Bajo
 

La Hondura, with five forest types, abundant wildlife.
 

7. 	Volc~n Irazd. 2210 ha. Inactive volcano with young plant
 

communities, beautiful views.
 

8. 	Manuel Antonio. 280 ha. Three broad white beaches edged with
 

tropical foret, abundant wildlife and seabirds.
 

9. 	Chirrip6. 43,700 ha. Highest peak in southern Central America
 

(3820 m) with glacial formations, cloud forest, paramo.
 

10. 	 Cahuita. 1100 ha. Only significant formation of coral .n the
 

Atlantic coast of Costa Rica; palm-lined beaches.
 

Major area of floral and faunal diversity
11. 	 Corcovado. 36,000 ha. 

on the Pacific coast, tropical wet forest.
 

12. 	 Isla del Coco. 2400 ha. Unique wet forest on remote Pacific
 

island with endemic species.
 

9Sources: La Bastille. 1978.
 
S.P.N. 1980a.
 
S.P.N. 1980b.
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Figure 16. Location of National Parks and Biological Reserves 
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Biological Reserves 

13. 	 Palo Verde. 4758 ha. Tropical dry forest, Tempisque river
 
wetlands of great importance to migratory and resident water
fowl.
 

14. 	 Islas del Golfo. 12 ha. Three small is.ands in the Gul. of
 
Nicoya, nesting and roosting sitas for frigatebirds, trSjbies,
 
and pelicans.
 

15. 	 Cabo Blanco. 1170 ha. Rocky coastline, aeabirds and marine 
life, tropical dry forest. 

16. 	 Carara. 7600 ha. Last remnant of tropical dry forest in the 
area, abundant wildlife.
 

17. 	 Hitoy - Cerere. i_,"4 ha. In valley of Rio La Estrella, 
Caribbean Foothills of Talamanea range; tropical wet forest 
with 	abundant avifauna. 

18. 	 Isla del CaAo. 320 ha. 15 km offshore of Corcovado National
 

Park 	on the Osa Peninsula; rich archaeological remains.
 

Other Parks 

19. 	 Guayabo National Monument. 65 ha. Most important archeological
 
site in the country, with ancient paved roads, aqueducts, and
 

monuments, on slopes cf Turrialba volcano.
 

20. 	 Santa Ana National Recreation Area. 42 ha. Outskirts of San
 

Josd; site of future National Zoo, canyon of Rio Uruca.
 

21. 	 Prusia National Recreational Area. 583 ha. Upper watershed of 

Ro Reventado; reforestation with native and exotic species. 

22. 	 Cariari National Recreational Area. 12.5 ha. Between Puerto Lim6n 
and Puerto de Mogn; beaches.
 

23. 	 Laguna de Fraijanes Recreational rark. 12.6 ha. Near Alajuela;
 

cypress woods, lake, grassy field.
 

24. 	International Peace Park. Py agreement with Panama, located in
 

central border area.
 

One of the more remarkable features of Costa Rica's national pa.k
 

system is that most parks are protected by resident personnel, and
 

many have information centers, guides, and interpretive signs.
 

The recently prepared plan of operations for the system (SPN 1980a)
 

divides the parks into three categories of priority for general manage

ment and planning purposes. High priority parks are those most 

frequently visited by the public, and include: Manuel Antonio, Volcan 

Pols, Volc~n Irazd, Cahuita, Braulio Carillo, Santa Rosa, and the 
The last of these is not heavily visited,International Peace Park. 


but is threatened with destruction and is important for its international
 
more 	 thancharacter. The remaining high priority parks all receive 
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per year. Parks of medium and low priority are25 thousand visitors 
those with few visitors or which are protected by their remote location.
 

3.5.5 Non-Governmental Conservation Efforts---/ 

Scientific and educational institutions independent of the national 

government have been instrumental in establishing conservation as a
 

public issue in Costa Rica and in stimulating the government to 

protect the environment. The creation of Costa Rica's national
 

parks, for example, is an achievement which can be 	credited as 
much creditmuch to private action as to public policy. While 

is due to the large international conservation organizations such
 

as the World Wildlife Fund and the International Union for the 
agencies are equally impor-Conservation of Nature, smaller, local 

and theirtant for their direct contact with the Costa Rican people 

special knowledge of national conditions. The following is a 

brief description of some of these important local 	agencies.
 

A citizen'sAssociacfon ostarricense para la Naturaleza (ASCONA). 


environmental group with headquarters in San Joge, ASCONA cosponsored
 

(with the Centro Agronomico Tropical de Investigc.,.on y Enseflaza
 

and the Associacion Guatemalteca de Historia Naturzl) the First
 

Regional Meeting of Non-Governmental Conservation Associations 
held
 

At thisin Guatemala City in December 1978 (AGHN et al 1978). 

meeting FEMAC (Federacion Mesoamericana de Asociaciones Conservacionistas 
currently headquartered inNo Gubernamentales) was formed, also 

San Jose. Both agencies are concerned with environmental conservation 

in Central America, but ASCONA's activities are directedand education 
In 1978, ASCONA received a donation of U.S.
 especially to Costa Rica. 


$240,000. Current membership is about 300.
 

Centro Aronomico Tropical de Investigaci
6 n y Ensenanza (CATIE). 

Loc.ated in Turrialba, CATIE is concerned with the study, 
application,
 

and promotion of modern environmental principles to all 
aspects
 

of land use in Central America. The Wildlands and Watershed Unit
 

of CATIE has played a particularly important role in encouraging
 
Originally founded
the development of national parks and reserves. 


and funded by the Organization of American States, CATIE currently
 

also receives private support from a number of international
 
CATIE's scope of operations
conservation and scientific foundations. 


influence particularlyis international, but its expertise and are 

strong in Costa Rica.
 

Centro Cientifico Tropical. The Tropical Science Center is a private
 
it provides a wide range
consulting organization located in San Jos4. 


applied tropical studies,
of technical expertise in both pure an 


10Sources: AGHN et al. 
 1978?
 
CLADES. 1977; 1980.
 
La Bastille. 1978.
 
Lovejoy. 1978.
 
UNEP. 1976. 
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including agricultural methodology, climatology, ecology, surveys 
of soils, flora, fauna, and tourism. The Tropical Science Center
 

also owns ind operates the Monteverde Biological Reserve in the
 
a montane wet forest locality.Cordillera de Tilarin, 

Organization for Tropical Studies (OTS). OTS, based in the United 
States, sponsors a well-known tropical field studies course for
 

graduate and undergraduate students in Costa Rica. For this 
purpose, they maintain four research stations in a diverr;e range 

14). Many young scientistsof environmental communities (Fig. 
have been first exposed to the problems of tropical ecology under
 

the auspices of OTS. OTS ownr and maintains an important 540 ha 
natural reserve at La Selva, a tropical wet forest locality on
 

the Caribbean slope (Fig. 14). 

National School of Environmental Sciences. The National School of 

Environmental Sciences, located in Heredia, is part of the National 
University of Costa Rica. It offers a Bachelor's Degree in 

Forestry Sciences, aimed at training students in the management of 
in Costa Rica, as well as providing arenewable natural resources 

global view of the problems of environmental change in the country 
and in the world (UNEP 1976). 

Environmental Education Program. The Environmental Education
 

Program, begun in 1977 by the State Extension University (Universidad 

Estatal a Distancia, San Josg) offers a correspondence course 

covering natural history, environmental pollution, watershed 
management, forest plantations, and management of natural areas. 

It also operates CIDA (Centro de Informaci6n y Documentati6n
 

Ambientales), an environmental information service, offers technical
 
to address localassistance in the field and provides speakers 

environmental problems.
 

Other local environmental organizations mentioned by UNEP (1976)
 

include the College of Biologists (Colegio de Bi6logos de Costa
 

Rica) of the Biology Department, University of Costa Rica, San 
areJoge, and the Friends of Nature, about which further details 

not available.
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4.0 Environmental Problems 

4.1 Land Use
 

11/
4.1.1 Deforestation and Progressive Land Degradation--

With the exception of a few isolated areas of grassland in 
such special environments as high mountaintops or swamps, 
the natural vegetation of Costa Rica is forest. Ranging from 
the arid thorn forests of Guanacaste in the northwest to the 
luxuriant humid forests of the Caribbean slope and the Pacific 

notable for the diversity ofsouthwest, Costa Rican forests are 
their flora and fauna (Sections 3.4, 3.5.1). Today, however, 
Costa Rican forests cover 30 percent of their original range, and 

they are disappearing at a rate of 55,000 hectares per year (Section
 

Much of the formerly forested area, originally cut to grow
2.4.3). 

crops, is rapidly being converted to cattle pasture (Section 2.4.2).
 

This massive change in the natural vegetation has created serious
 

problems ranging from loss of native flora anC fauna to economically
 

damaging degradation of the land itself.
 

The deforestation of Costa Rica has cultural, technological, and
 

economic causes. The original colonists from Spain regarded
 

the tropical forest as a hostile environment, an attitude which
 
Using metal blades and fire, they repeatedly
persists to this day. 


cut and burned the natural vegecation until it did not return.
 

Although these traditional methods are still in wide use, the advent
 

of the chain saw has made the process of clearing forest even
 

faster. The continuing hostile attitude towards natural forest is 

reflected in the vocabulary of the rural people, who refer to natural 

vegetation as "monte" (meaning untamed forest), while the term 

"bosque" (woodland) is reserved for tree plantations. This attitude 
by laws which requireis reinforced current government colonists 

to clear the forest in order to establish their right of possession
 

and which place higher taxes on naturally forested land than on 
"improved" land (Section 4.1.4). 

The process of deforestation has been further accelerated by the
 
The rate of
increasing ease of access to forested areas. 


deforestation increased five-fold along the Pacific slope after
 

completion of the Interamerican Highway. Atlantic slope deforestation, 

limited to areas close to the railroad, rapidly expandedformerly 
after construction of the San JosS - Lim6n highway. Forests of 

to cutting for timberthe Caribbean slope have recently been opened 
and conversion to agriculture and cattle ranching by access from the 

11Sources: D'Arcy. 
1977.
 
Shane. 1978.
 
Tosi. 1978.
 
U.S. AID. 1979.
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natural inland waterway along they coast. Yet, despite the rapidly
 
dwindling forest reserves, a frontier attitude still persists among 
many Costa Ricans, who believe that large areas of forest remain 
to be cleared for farming. 

Such extensive changes in the natural vegetation are not without 
broad environmental consequences. Erosion, falling river levels, 
flooding, and unproductive farm landc have already become serious 
problems in many areas of Costa Rica. Generally, the process begins 
with cutting and burning the forest to plant such annual crops as
 
corn or beans. In some cases, the fields are later converted to
 
perennial crops such as coffee or cacao, but most often, the land 
is converted to pasture after the soil becomes too impoverished to 
support annual crops. Those fields on the poorest soils are aban
doned to revert to weedy second growth. Or, the conversion of forest 
to pasture may be direct in the case of lands controlled by speculators 
and absentee 	landlords. On all but the most carefully managed
 
lands, undesirable weeds left by the cattle rapidly proliferate, 
eventually rendering the land marginal even for cattle production.
 

This process 	of progressive land deterioration often leads to
 
even more serious consequences. A typical example is the Parrita
 
watershed, just south of San Josd. Once a breadbasket zone of
 

Costa Rica, it produced the majority of corn and beans in the
 

country. Now it is entirely devoted to pasture, due to a decline
 
in soil fertility. Landslides and road washouts are common in
 

the entire zone. The force of tropical rainstoxms, once dissipated
 
by the natural forest canopy, now strikes the open ground directly,
 
increasing erosion. Instead of percolating into the soil to be
 

retained by the root structure of trees, rainwater now runs directly
 

off the surface, causing floods in the banana plantations downslope
 

Large areas of soils have been so severely impoverished and eroded
 

that they no longer even yield pasture, and some experts doubt that
 

they can ever again support forests (U.S. AID 1979). This problem 
is now widespread along the entire central and south Pacific slope.
 

The degradation of the land is directly related to the economic 
well-being of the people who must live the land. Costa Ricanson 
living in degraded regions of the Pacific slope have lower incomes 

and higher rates of unemployment than those living in recently 

colonized areas. Unfortunately, the process of land degradation is 

now tiall under way on the Atlantic slope as well, where it will 

undoubtedly be even faster becasue of heavier rainfall and more 
fragile soils. 

4.1.2 Inefficient Forest Management12'
 

Although Costa Rica's forests are being felled at a rapid rate,
 

12 Sources: 	 Shane. 1978.
 

Tosi. 1978.
 
U.S. AID. 1979.
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very little of the wood is put to use. Estimates of commercial use 
of wood range from 10 to 40 percent of that cut. The rest is 
burned or left to rot where it falls.
 

The reasons for this high rate of wastage appear to be both economic 
and political. The cost of transporting timber from remote areas
 
where small farmers cut it to sawmills and markets is high. Many
 
native trees have no known commercial value, or at least no present
 
market in Costa Rica. In addition, the Forest Law of 1969 (Appendix 
III), designed to control forest exploitation, may have inadvertently
 
encouraged waste. By requiring a permit to sell wood, but not to
 
burn it or let it rot, it encourages waste by small farmers unwilling
 
to obtain a permit. And, by prohibiting the export of unsawn trunks,
 
it has discouraged a potential export trade which could increase the 
value of timber to the woodcutter (U.S. AID 1979). 

Costat Rica, like many tropical countries, has struggled with re
forestation efforts. Part of the problem is the difficulty of 
selecting suitable species for reforestation, since native tropical
 
hardwoods are generally the most difficult to manage. Exotic 
cypress has been the most successful species used to date, but 
plantations of exotics are not attractive to the native fauna.
 

A more critical problem with reforestation is the lack of manpower
 
and financial incentives. The Office of Forestry says that it
 
lacks funds and personnel to undertake effective reforestation, while
 
the lumber industry continues to ask for more concessions to keep
 
its 35,000 workers employed (Shane 1978). Private landholders find
 
it more profitable to keep land in pasture than to grow trees (U.S.
 
AID 1979). Unfortunately the progressive degradation of pasture 
soils may soon make many of them difficult, if not impossible, 
to refor:est. 

4.1.3 Loss of Native Flora and Fauna-
13/
 

The diversity of Costa Rica's native flora and fauna is discussed
 
in Sections 3.4 and 3.5, as are the various species, mostly
 
vertebrates, officially considered to be endangered. Clearly, 
the wide:spread destruction of natural habitat, i.e. deforestation,
 
is the principal cause of loss of native flora and fauna. 

However, some of the effects of deforestation on the abundance
 
and diversity of native plants and animals are subtle, and deserve 
careful consideration. Biological ::eserves and natural parks, 
particularly the smaller ones, may not be adequate to preserve some
 
forest plants and animals. When reserves are only small "islands"
 

13Sources: D'Arcy. 1977.
 
OTS. 1980? 
Shane. 1978. 
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in a sea of deforested country, the small populations of animals 
they support may soon decline to extinction, with little chance 

The Organization
of recolonization from other patches of forest. 

for Tropical Studies is currently deeply concerned that its 540 ha
 

reserve at La Selva will become isolated from the surrounding forest 

(OTS 1979). Costa Rican ornithologist Dr. Gary Stiles estimates
 

that 100 of the 120 interior forest bird species at La Selva will
 

be lost if La Selva becomes an island.
 

The loss of animals by extinction in isolated forests or by hunting
 

pressure can in turn threaten the plants (D'Arcy 1980?). Many
 

tropical plants rely on animals for pollination and for spreading
 
Many species have particularly large
their seeds by eating fruit. 

seeds and fruits which are consumed and dispersed by the larger 
birds and manmals. These species are often the first to go in
 

areas disturbed by man. Much remains to be learned about the inter
which mayrelationships of tropical plants and animals, information 

forever be lost unless suitably-sized areas are preserved.
 

4.1.4 Administrative Planning and Policy Problems
 

Administrative problems with land use management in Costa Rica
 

are of two basic kinds: lack of background data and trained
 

personnel, and lack of consistency and coordination in management
 

planning and policy. Tosi (1978) comments that existing surveys of
 

natural resources, soils, climate, natural vegetation, and other 

technical studies are very uneven in level of competence and detail,
 
UNEP (1976)
and have not been synthesized in ecological terms. 


also mentions the lack of knowledge on the quantity and quality 

of existing resources, and points out that much useful information
 

generated by foreign scientists has been lost because they have
 

worked in isolation from their Costa Rican counterparts.
 

UNEP (op. citJ cites a lack of overall planning policy for the 

and natural resource use as a critical problem at theenvironment 
national level. Contributing factors are poor inter-agency cooperation
 

and consequent duplication of efforts. Another aspect of lack of 

cooperation is the failure of the government to make use of local 

university scientists. For example, scientists at the School of
 

Biology, National University of Costa Rica were concerned about
 

the potential environmental impact of the large Arenales hydroelectric 

project (Appendix I), but government support for such research is
 

not available, and university scientists often feel that their
 

advice is generally ignored by government agencies (UNEP 1976).
 

Examples of national law and policy being at odds with resource
 

conservation include benefits for clearing land under the laws of
 

colonization and land tenure (Ley de Tierras y Colonizaci6n; Ley de
 

Posesoria) as discussed in Section 4.1.1, and forest management
 
(Section
laws which discourage the commercia. sale of cleared timber 


4.1.2). 
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4.1.5 Positive Steps and Corrective Measures
 

Costa Rica has made encouraging progress towards correcting the causes
 
of land dearadation and arriving at a policy of rational land use. 
One 	of the most important steps has been the successful reduc.tion of 
population growth from 3.1 percent to 2.2 percent over the last three
 
decades (Section 2.3.21. Another positive sign is the growth of
 
private conservation groups (.Section 3.5.5), which reflects a
 
growing public awareness of conservation problems. The Costa Rican 
national park system (Section 3.5.4), one of the most extensive 
in Latin America, also plays an important role in developing public 
awareness of conservation as well as protecting representative areas 
of Costa Rican ecosystems. 

The national government took an important step towards rational
 
management of forest resources with the passage of the Forest Law
 
of 1969 (Appendix III), which gave the Ministry of Agriculture 
(MAG) the following responsibilities:
 

1. 	Conserve forest resources by means of establishing protected
 

zones, forest reserves, national parks, and biological reserves.
 

2. 	 Prevent and combat erosion in upper watersheds. 

3. 	Establish rational systems for the exploitation and renewal
 
of forest resources.
 

4. 	 Identify areas inappropriate for agriculture or grazing which 
should be in forest. 

5. 	Encourage colonies which usefully exploit forest resources.
 

6. 	Promote forestry research.
 

7. 	Educate the public as to the importance of the nation's forest
 
reserves.
 

For 	the first six years, however, forest management was not considered
 
a priority by the MAG, and the General Forest Office (DGF) was too
 
underfunded to accownlish much. Not until 1974 was the DGF given
 
significant funding, but it still lacked effective planning to
 
make efficient use of its funds. Recently, a National Forest
 
Development Plan has been written which establishes priorities both
 
for general goals and for specific watersheds requiring attention
 
(Table 25). Further descriptions of the priority watersheds are
 
found in U.S. AID (1979). 
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Table 25. 	 Priority Watersheds Established by the National Forest Development 
Plan 

Locality Numbera 
A. Multiple Use 

141. 	 Rfo San Carlos 

19 + 20
2. Rios Tempisque and Bebedero 
263. Plo Parrita 
31
4. Ro Tdrraba 

24S. 	 RIo Tarcoles 

22
6. Rfo Barranca 

Locality Number
B. Protection of Water Sources 

11. Rfo Sixaola 
302. Rfo Banano 
6
3. Rio Matina 

84. 	 Plo Pacuare 

9
5. Rio Reventazon 

126. Rio Sarapiqui 
7. 	 Nicoya Peninsula Rivers 18
 

27
8. RIo Damas 
289. Rlo Naranjo 
2910. Rio Savegre 

aNumbered localities shown on Fig. 11 and described in Table 18. 

Source: U.S. AID. 1979. 

The National Development Plan for 1979-82 made further 	progress
 

by incorporating management and conservation of natural resources 

as an instrumental part of the development strategy (U.S. AID 1979). 
moreA current agricultural development plan is designed to 	make 

intensive use of land in Guanacaste, now devoted almost exclusively 

to cattle pasture. Irrigation water will be diverted from the 

Atlantic region to Guanacaste for intensive crop production, and 

cattle ranching will be halted. As the government buys 	ranch land 

and moves farmers out of forested frontier areas and into Guanacaste,
 

the population is projected to increase from the present level of 

7000 to over 100,000 (Shane 1978). The Arenal hydroelectric project 

(Appendix II), part of the overall irrigation project, will provide 

power. This project, designed to make better use of land already 

cleared and remove settlement pressitre from land still 	in forest,
 

represents the kind of integrated agricultural development that 

Costa Rica needs in order to achieve effizient use of its natural 

resources. 
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There is considerable hope that new agricultural methods developed 
specifically for tropical forest environments may be able to solve 
some of the problems associated with traditional methods imported 
from north temperate zones. For example, CATIE (Section 3.5.5)
 
is experimenting with multiple cropping systems designed to mimic
 
natural forest structure (Shane 19781. One such system, described 
by Hart (1980), begins with corn, beans, and cassava grown together. 
Banana trees are planted to mature in the shade of these annual 
crops, followed by coconut palms, cacao trees, and rubber trees, which
 
reach maturity in 10 to 50 years. The natural canopy provided 
by this system not only protects the soil from rain erosion, but also
 
inhibits the growth of weeds by cutting out light penetration. 
Another system suggested is a three-tiered coffee plantation with 
laurel trees (Cerdia alliodora) highest, Erythrina poeppigina in
 
the middle, and coffee lowest. Decayed laurel leaves replenish
 
soil nutrients, while Erythrina is a valuable cabinet wood. These
 
systems have the further advantages of both structural and species
 
variety, which tend to encourage native wildlife.
 

Foreign aid programs have also begun to recognize the critical 
importance of natural resources conservation. A major example is 
the U.S. AID Natural Resources Conservation Project (Appendix 
IV), which is designed to stimulate effective use of forest, water,
 
and soil resources. FAO has also been actively working to support
 
conservation in Costa Rica (U.S. AID 1979).
 

4.2 Environmental Pollution
 

4.2.1 Urban Pollution
 

Only very sketchy information is available about the nature and 
extent of urban water, air, and noise pollution in Costa Rican 
cities. Kolbusch and Orlich (1978) and ROCAP (1978) deal only with
 
pollution problems in San JosS. Even in the capital city, however,
 
information is limited because pollution is rarely, if ever, measured.
 

According to Kolbusch and Orlich (1978), the water quality in San
 
JosS is better than that of other Central Amex'can capitals,
 
specifically Guatemala City, Tegucigalpa, and San Salvador.
 
Chlorination in San Jose is adequate at normal rates (0.3 ppm), 
as opposed to 3.5 ppm used in Tegucigalpa. Nonetheless, infection 
by intestinal parasites is a widespread health problem in Costa
 
Rica (Section 2.3.3), undoubtedly spread by contaminated water 
supplies. Urban areas are known to have a high incidence of
 
gastro-intestinal diseases, principally affecting infants and children
 
(UNEP 1976). Certainly there is a considerable portion of the
 
population of San Josd which does not have access to the treated
 
municipal water supply (Appendix I). 

As of 1978, a new collector system for domestic wastewater in
 
San JosS was 60 percent constructed. Wastewater is currently
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drained to the eastern part of the city where both waste and 
drain into the Rfo Grande. A small treatmentsurface water 


plant is planned for construction in this area in 1984.
 

of solid refuse isCollection, transport and street cleaning 
of the city of San Josd. The principalthe responsibility 

6 km has neither basiclandfill, located from San Jos4, 
water control. The municipality plans tosealing nor drainage 

considering alternativeclose the landfill in five years, and is 

waste treatment systems, such as composting and recycling. Besides
 

the primary landfill now in use, Kolbusch and Orlich (1978) 
also
 

There
observed "plenty" of open uncontrolled dumps, often burning. 


are no provisions for recycling reusable industrial wastes.
 

San Jos6 has the potential for a significant air pollution problem,
 
The most significant
due primarily to vehicle emissions (ROCAP 1978). 


industrial air pollution sources are the coffee processing 
plants
 

In addition, meterological conditions
and the margarine plant. 

in the San Jos6 area are favorable to the build-up of air pollution;
 

However, no
 temperature inversions occur about 50 days a year. 


meaningful data on ambient air quality were available at 
the time of
 

the ROCAP Survey (1978).
 

(op.cit.) also reports very high noise levels throughout
ROCAP 

the San Jos6 metropolitan area. Once again, there is very little
 

ambient data available, but health authorities are concerned 
about
 

increasing evidence of hearing impairment caused by noise 
in the
 

streets, schools, and industries. In particular, the Health
 

Department has found strong indications of acute hearing 
problems
 

children. Auto traffic is the predominantdeveloping in school 
of San Jos6.source of noise in the urban center 

cited as a problemAquatic pollution near port -ities has been 


by UNEP (1976). Particular problem areas mentioned include
 

pollution from oil residues at Puerto Lim6n, and general 
environmental
 

degradation caused by port development at Caldera.
 

The General Health Law of 1973 (Appendix III) gives the Ministry
 

of Health broad powers for enforcing pollution control, 
and the
 

Ministry has developed a basic environmental action plan 
for 1976

solve the fundamental problem of lack
82 (ROCAP 1978). To help 

someof ambient data, the Ministry has ordered $76,000 worth of 
the primary problem with implementingmonitoring equipment. However, 


the lack of technical help to
 
a monitoring program is trained 

of lack of equipment and 
operate the equipment. Similar problems 

the current vehicular emission
trained technicians also plague 

Manpower limitations
control inspection program (ROCAP 1978). 


have also prevented the Division of Environmental Health from 

establishing standards for air and water quality 
for fear of lacking
 

to monitor and enforcethe technical abilitycredibility without 
such standards (Appendix III, Section 6.0).
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4.2.2 Rural Pollution
 

According to UNEP (.1976) the greatest rural pollution problem is
 

the contamination of soil by pesticides, which eventually leach
 

into the water supply. CostLa Rica is not a major cotton producer,
 

and is therefore exempt from the sever- cotton pesticide pollution
 

problems vhich affect other Central American nations, but pesticides
 

are widely used on such Costa Rican cash crops as bananas, sugar
 

cane, and coffee. As with urban pollution, the severity of the
 

problem is not well known, due to lack of adequate monitoring.
 

4.2.3 Pollution and Development Policy
 

In an effort to stimulate and diversify the national economy, the
 

Costa Rican government has also created opportunities for new
 

sources of environmental pollution. The National Development 

Plan for 1974-78 emphasized sugar, meat, fish, and agricultural 
products requiring processing before exportation. This policy 

of creating new rtral industry (or "agro-industry") could have 
negative anvironmental effects, particularly by increasing sources 

of water pollution (UNEP 1976). The same development plan also 

refers to expanding the aluminum, cement, and mining industri-s, all 

of w~hich are potential sources of environmental degradation. In
 

Talamanca, prospects of extensive copper deposits have interested
 

mining companies, but operations are still in the exploratory stage
 

(Shane 1978). Many other mining possibilities in Costa Rica remain
 

unexplored or underdeveloped, including gold, manganese, chromite,
 

nickel, magnetic and titanifeous sands, lead, zinc, sul'ur, bauxite,
 

and carbon (UNEP 1976). Although the National Development Plan for
 

1974-78 mentioned more than 170 investment projects and opportunities
 

in the industrial sector, none were evaluated on the basis of their
 

potential environmental impact. No environmental consideration is
 

given to the location of new industry (UNEP 1976). Like many
 

other developing countries, Costa Rica is more anxious to stimulate
 

industrial development than it is to consider the environmental
 

consequences of that development. For example, the faculty at
 

the University of Costa Rica in San Jos6 is interested in investigating
 

environmental pollution problems, but they lack the financial support
 

to do so (ROCAP 178).
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Apoendix I. '4Water Supply and Sanitary Facilities of Major Cities (1965)
 

Sewaae. Sanitary ServiceCity Water Supply 


Alajuela a. Derived from springs, 

b. 	Treated by chlorination. 

c. Distributed from tanks loca:ad in the 

northern part of the city; ;uality is 
good. 

d. Service connections (dwellings): 
9,671; 840 have own wells, and 855 have 
no water service (Cantin ,entral, 1963) 

e. 	 Water mains and distritu'.ion lines range 
between 10" and I" indiameter. 

f. 	 Pressure: maximum 150 lbs./sq. in.; 20 to 
40 lbs./sq. in.in the distribution net. 


g. 	Requirements: 120 liters/sec.; 145 liters/ 

sac. available.
 

Cartago a. mainly from springs and artesian wells. 

b. 	Not treated. 

c. 	Distributed frrm reservoirs located in the 


northern part ,f the city. Quality - good. 
d. 	Servicg connections (dwellings): 6,886; 

333 have own wells, and 410 have no water 
service in Cantdn Central (1963). 

.	 Water mains and distribution lines range 

btrween 10" and 1" indiameter. 


f. . 4ssure: maximum 150 lbs./sq. In.; 

normally 2V to 40 lbs./sq. in.in the 

distribution net. 


g. 	Requlrements: 110 liters/see.; 220 liters/ 

sec. available.
 

Golfito a. Derived from springs and wells. 

b. 	Not treated. 
c. 	Distributed by the municipality. 

d. 	Service connections (dwellings): unknown. 

a. 	Water mains and distribution lines range 


between 5" and 1" dimeter. 

f. Maximum pressure: 150 lbs./sq. in.; normally 

20 to 40 lbs./so. in.in distribution net. 
g. 	Requirements: 10 liters/sec.; available: 


35 liters/sec.
 

Heredia a. From springs. 

b. 	21ottreated. 

c. 	Distributed by the municipality from 

tanks situated in the northern part of 
the city; its quality is good. 

d. 	Service connections (dwellings): 4,411; 

other: 565 have own wells or othgr sources; 

254 nave no water service in Canton Central 

(1963). 


e. 'watermains and distribution lines range 

between 10" and I" indiameter. 


f. 	Pressure: maximum 150 lbs./sa. in.; 20 to 

40 	lbs./sq. in.in the distribution net.
 

g. 	Requirenments unknown.
 

Liberia a. Derived principally from springs, 

b. 	Untreated. 

c. 	Distributed by municipality from tanks 


in the northern part of the city; quality is 

good. 

d. 	Service connections (dwellings): 1,165; 194 
have own wells or other source; 244 have no 
water service (1963). 

e. 	Water mains and distribution lines range
 
between 10" and I" indiameter.
 

f. Pressure: maximum 40 lbs./sq. in.; Zn lbs./ 
so. in.in the distrution net. 

g. 	Requirements 25 liters/sec.; 50 literi/sec. 
available. 

a. 	Sewage collected by one main trunk line.
 
b. A primary sewage treatent plant exists 

in the southern part of the city; from 
there discharge of effluent drains 
directly into Quebrada El Barra. 

c. 	 Number of homes with baths: 7,917; 
other: 165; none: 3,284 (Cant6n 
Central. 1963). 

d. 	Homes served by sewers: 2,926; septic
 
tanks: 1,055; "pozo negro planchet": 
3,201; "pozo negro madera": 2.551; 
other: 29; none: 1,604 (Cantdn 
Central. 1963).
 

a. 	Sewage collected by 2 main trunks.
 
b. 	Primary sewage treonent plant located
 

in area just south of city limits; 
discharge of effluent drains to Quebrada 
El Molino. 

c. 	Number of homes with baths: 5,157;
 
other: 45; none: 2,427 (1963, Canton
 
Central).
 

d. Homes served by sewers: 1,752; septic
 
tanks: 805; "pozo negro planchet':
 
1,217; "pozo negro radera": 2,819;
 
other: 11; none: 1,025 (1963.
 
Cantan Central).
 

a. 	4o collection of sewage.
 
b. 	No treatment. Drains to the sea. 
c. 	Number of homes with baths: 3,275; 

other: 180; none: 676 (1963, Golfito
 
District).
 

d. Homes served by sewers: 1,505; septic 
tanks: 1,298; "pozo negro planchet": 
145; ";ozo negro iadera": 388: other 
79; none: 716 (1963 Golfito District).
 

a. 	Sewage collected by I main trunk.
 
b. 	Treatment of primary nature made at a
 

plant located In the southern part of
 
the city; effluent discharged into
 
Rio Pirro.
 

c. 	Number of homes with baths: 4 114: 
otner: 60; none: 1,056 (Cant6n Central,
 
1963).
 

d. Homes served by sewers: 2.070; septic 
tanks: 575; "pozo negro planchat": 
1,191; "pozo negro macera": 800; other: 
8; 	none: 581.
 

a. 	Municipal sewage system lacking.
 
b. 	No sewage treatment exists.
 
c. Num..r of dwellings with bths: 1,098; 

other: 16; none: 489. 
d. 	wellings served by seatic tanks: 240;
 

'pozo negro planchet": 700; "pozo
 
negro madera": 524; other: 3; none:
 
152.
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Crty ater Suoolv 

Linn a. Fre 2 wells located south of the city. 

b. Treated at fl,.-ation plant In northwest 

part of central city area. 
c. Distributed from reservoirs located at 

several points in the city. 
d. 	Service connections (dwellings): 2,729; 


wells or other: 1,613; no water service: 

529 (1963). 


e. 	 Water mains and distribution lines range 
between 10" and 1"In diameter. 

f. Pressure: maximwi 150 lbs./so. in.: 20
 
to 40 lbs./so. In.in the distribution not.
 

g. 	Requirements unknown; 70 liters/se.

available.
 

Puntarmas a. From artesian sorings known as Ojo de Acua, 

near Alajuela. 


b. 	Treatment by chlorination, 

c. Distribution by Ferrocarril Elictrico al 


Pacffico. 

d. Service connections (dwellings): 3,335; 


wells or other: 523; no water service: 306 

(1963). 


a. Water mai diameters are 16"; the distribu
tion lines are 2" in diameter.
 

f. 	Pressure: 150 lbs./so. in.in the fains, but
 
20 to 40 lbs./sq. In.in the distribution not.
 

g. Requirements: 80 liters/sec.; 70 liters/sec.
 
available.
 

San 	.osi a. From wells and the Rio Tiribi. 

b. Chlorinated at water treatment plants 


located near Dulce :aombr3 and Tres Rios. 
Filtration systems are greatly hampered 
by the accuiulation of volcanic ash from 
olcin trazu. Major reservoirs at 

Curridabat, east of the city. 
c. 	Distributed through system of water mains 


from reservoir tanks located In the city. 

System has much loss by leakage. Quality, 

good.
 

d. 	Service connections: Unknown.
 
e. Water mains range from about 16", as feeders 

to the reservoirs, to about 4" in residential 
areas. 

f. 	 Pressure low due to leakage and age (uo to 60 
years) of parts of system. 

g. 	Requirements are about 1,000 liters per 
second; the Tres Rios filtration olant is 
operating 24 hours per day, but supplies are less 
than reoulred. 

Turrialba a. From springs located north of the city., 

b. 	Untreated. 

c. 	Distribution: by the municipality. 

d. 	Service connections (dwellings): 2.729; 


425 have own wells or other sources; 259 

have no water service (1963). 


e. 	ater mains are 8" in diameter; distribution 

lines are 2" in diameter. 


f. Pressure: Maximum 150 lbs./so. in.in mains,
 
but 20 to 40 lbs./sq. in.in the distribution
 
lines.
 

g. 	Requirements: 45 liters/sec.; 200 liters/sec. 
available. 

Source: U.S. Army Corps of Engineers. 1965. 

SWAe. Sanitary Service
 

a. Sewage collected by several lines and 
discharged into the see. 

b. 	Treatment: [lone.
 
c. 	Number of dwellings with baths: 4,341; 

other: 644; none: 1,559 (1963). 
d. 	Dwellings sirved by sewers: 2,659; septic
 

tanks: 1.003; "pozo negro plancnet': 259;
 
"pozo negro maderal: 1,876; other: 54;
 
none: 793.
 

a. 	Sewage disposal in septic tanks and
 
drainage directly into the sea.
 

b. Number of dwellings with baths: 3,733;
 
other: 311; none: 620 (1963).
 

c. 	Dwellings served by sewers: 1,519; septic
 
tanks: 1,073: "pozo negro planchet":
 
85; "pozo negro madera": 617; other: 715;
 
none: 655.
 

a. 	Sewage collected by 3 main trunk lines.
 
b. 	Sewage treatment plant located to the
 

south of the central part of tity, dis
cnarges into Rio Xaria Acuilar.
 

c. 'lumoer of homes with baths: 31,179; other:
 
41; none: 1,113 (Cant~n Central).
 

d. 	Homes served by sewers: 16,204; septic
 
tanks: 6,985; "cozo ne.ro =lanchot":
 

4

4,235; "pozo negro madera : 3,6Z3; other:
 
214; none: 472 (Cantdn Central).
 

a. 	Sewage collected by I main trunk.
 
b. 	Treatment: ,one.
 
c. 	'lumter of dwellings with taths: 2,236; 

Other: 71; none: 1,106; (1963). 
d. 	Dwellings served by sewers: 192;
 

septic tanks: 1,304; "zozo negro
 
planchet": 357; "oozo negro madera":
 
1,227; other: 74; none: 259 (1963).
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Table 1. Energy Resource Summary, 1979 
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Figure 1. Energy Resource Distribution 

Source: MITRE. 1980. 
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Table 2. Petroleum Consumption, 1978
 

Total 1 
Pr=oduction Dir~ect- laOort Consum .on 

103 bbls Tj 103bls T. 1 bbl., .7 

Wi2W7 

LPG 	 98.6 406 L01.31 429 193.. 817 

-	 51.0 283 51.0 283AvlaCIlo Gasoline 	 

632.1 3,502 656.1. 3,635 1,272.3 7,049
GasL.lne 

- 201.8 1,207xroseeu 	 L89.8 1,.35 

159.0 951 - - 2-59.0 9.1Jet :"1. 


Dlesel 703.7 4,324 2,2856.5 L4,051 2,971.0 18,256
 

ges,,tldal L,140.3 7,560 - - 1,060.5 7.031 

Other 12.0O 71 18.0 U.i 30.3 183
 

2,935.5 17,951 3,112.9 18,508 5,938.7 35,777
Total 

.he fiures for total 	couumpcton do nor alvays equal the tocal because of 
chanjas i stock&s. 

Source% MITRE. iq80.
 

Table 3. Total 	Resource Use (terajoules)
 

Year 1000 11978 


T. (.) Case (I) Case () 

20,924 27 L.10,692 41 L10,692 48 
Hydra 


40 9,836 3.6 9,836

Geothermal 

114.890 Al 7A,132 ..Pecralews 	 3.1-59A 46 
L14,890 74.,1.32Diruct ssu 25,747 

5,468 0 0
 

Gioaraciofi
 
Losses, 2,244 Il NA
 
Electc 

Unaccoimced 

.4o-C.,ne~ciJ.1 	 21,.88 27 34,386 13 34,386 15
 

78,931 169,804 229,046
Total lasource 

Case I assumes 6.5% demand increase; Case II assumes 4.4%. 

Source: MITRE. 1980.
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Table 4. Energy Research and Development
 

Tec.snaloiy/Resource Institution 

ALCOHOL Corporation Coascarricense de Osesrrollo 

University of Cosca Rica 


BIOGA. 	 Universidad de Cosca Rica 

Instituto TecnologLco do Costa Rica 

Instituto Coscarricense de Electricidad 

COAL 	 Instituto Costarricenee de Electricidad 

MinisterLo de Economia, Direccion do 
Geologia y inss 

CEOTrIL4AL Instituto Costarricense de Electricidad 


Technology/Resource Institution 

HI::-. f0RO Insttuto Concarrtcensa de Floctricidsd 

Univuersidad do Costa Rica 

PETROLEIN Insattuto Cosarricense de Electrtcidad, 
Of icina do GeofLsica 


SOLAR Univorsldad Macional 


Instituto TcunoLugicu do Costa Rica 

Instituco Cosarricense de Clecctrcidad 

Instituto leteorologico 

WIND Instituto Cotarriccnae do Elctricidad 

tnatituto Tecnologico do Costa Rica 

Instituro Coscarricense do Elactricidad 

Centro Agronomico Tropical du Investi-
gacion y Ensenanza (CATIE) 

14000 


Product or Activity 

Conscruccing alcohol distillery in 
Guardia-Liberia, Gusacasce. Projected foduction 
in 1981: 240,000 Icurs/day. Brazilian technology 
and uquiLaant . 

Carrying out project to develop small-scale domestic 
distillation using 	sugarcane. 

Conducting preliminary investcaStion8 in binges 
utilization. 

Performing research on biOges productian from 
animal wastes. 

Proposed a 6-stage program for evaluation of
 
national bloas potential 

IduntifLed 5 gaographic areas suitable for coal 
exploracions--3 areas nominated an high priority. 
Proposed 3-year $tudy to include topographic, 
plotogeoloc, geophysical and geochamical research.
 

plus 600-ater drilLing activities in key areas. 
Rocently discovered 	high-qualtcy coal In South 
Atlantic region.
 

Sampled coal and oil shale deposits on a limited 
basis. 

Carrying out the Miravalles Geothermal Project. 
After completion of first phase, (1977) obtained 
4.1 million dollar loan for MG to continue 
exploration activities until 1980. 

Product or Activit7 

Identified 75 potential sites adding 40. I. 

Prepared master plan for inergy-related research. 
including plans for indigenously-designed and built 
turbines. Completing feasibility study of 30-. 
project in San Carlos. 

Conducts on-going 	 program for data collection on 
fossil fuels.
 

Developed solar flat-plate collectors, performed
 
research on solar dryers for grains and conducted
 
evaluation of potential solar technologies for 
Costa Rica.
 

Performed research on solar water heaters, solar 
grain and wood dryers. 

Maintains 26 solar measurement stations, covering
 
5OM of national ce'ritory. Plans to install 250
 
phucovultaic tclepho,,,'s in isolated areas by 1985.
 

Operates 16 solar measurent stations. 

Complated preliminary study of wind potential in 
Costa Rica. Installed 14 monitors nationwide. 

Sulectud 5 georaphlic areas for further study. 

CoilEoratLng with Wust Te.%a SL. Cniversity to 
design and build protocpe windmill. 

Completed firiwood 	survey in collaboration 
with UNOP. 

Performed excensive 	research in forest 
utilization and managment. 

Source: MITRE. 1980. 	 84 



APPENDIX III
 

Environmental Law
 

1.0 Introduction 

2.0 General Health Law
 

2.1 Background Information
 
2.2 General Policy
 
2.3 Water Quality
 
2.4 Solid Wastes
 
2.5 Air, Odors, and Noise
 
2.6 Land Use Controls
 

3.0 Sunary of Forest Law
 

4.0 Reforestation Law
 

5.0 Existing Legal Process
 

6.0 Enforcement and Implementation
 

Sources: ROCAP. 1978.
 
U.S. AID. 1979. 
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1.0 Introduction
 

This review treats three important environmental laws: the General
 
and the Reforestation
Health Law of 1973, the Forest Law of 1969, 

Law of 1977. Discussions of the General Health Law (Section 2.0)
 

existing legal processes (Section 5.0), and enforcement and implementation
 

(Section 6.0) are directly from ROCAP (1978), while the sections on the
 

Forest Law (3.0) and Reforestation Law (4.0) are from U.S. AID (1979).
 
Ccmments on processes and enforcement by ROCAP are meant to apply to
 

the General Health Law, but have some relevance to forest laws as well.
 

Some important aspects of environmental law not covered in this appendix
 

include fish and game regulations (but see Section 3.5.3), commercial 
fisheries law, and laws governing water rights, land colonization rights,
 

and tenure. 

2.0 General Health Law
 

2.1 Background Information 

Costa Rica's General Health Law (Ley General de Salud No. 5395, October
 

30, 1973) provides a detailed and comprehensive statutory basis for
 

regulating air, noise and water pollution, solid wastes, toxic and 

hazardous substances, urban development (concurrently with other agen

cies), food and drugs and other health matters. 

The Ministry of Health (Divisi6n de Saneamiento Ambiental - DSA) through
 

the Office of the President, is responsible for issuing and implementing
 
and Relevant pollution controlregulations, standards limitations. 

provisions are detailed but lack specific criteria or standards. To
 

date no implementing regulations establishing emission/effluent limitations
 

or standards have been promulgated. (Note: Article 58 of the Ley Organica 
Salud requires the Executive Branch (Poder Ejecutive)del Ministerio de 


to promulgate implementing regulations within 12 months following
 
Ministerenactment of the General Health Law). The Health Law gives the 

of Health very broad discretion in implementing and enforcing the law.
 

2.2 General Policy
 

Articles 262 and 263 contain a general statement of national environmental 

policy and prohibit, in general terms, actions which cause deterioration 

of environmental quality. 

2.3 Water Quality
 

Articles 264 - 277 govern water supply. The Ministry of Health has
 

overall regulatory authority over domestic and industrial water supply
 

standards. Wastewater or solid waste discharges into surface or sub

surface waters (including oceans) are prohibited without approval of
 

the Ministry of Health (in accordance with appropriate treatment requirements).
 

Activities which may contaminate or deteriorate aquifers or other sources 

of water for human use, are prohibited. 
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The Ministry of Health has specific regulatory authority over non
biodegradable wastewater discharges (Art. 292), and approval authority
 

over domestic sewage disposal (Art. 287). The Ministry of Health con- a 

currently with the National Water and Sewage Agency (Acueductos y Alcantarillado
 

A y A) have authority to prescribe technical requirements for existing waste

water disposal systems operated by municipalities or private entities.
 

The Executive Branch oder Ejecutivo) in consultation with A y A has
 

regulatory authority over construction and operation of new wastewater
 
disposal systems (Art. 289).
 

2.4 Solid Wastes
 

The Ministry of Health has approval auhority over systems of solid
 
wastes (Article 279). Municipalities have legal responsibility and
 

authority for collection and disposition of domestic solid wastes (Art.
 
280). Industrial, commercial and agricultural enterprises generating
 
solid wastes are required to develop separate systems for separating,
 
collecting and disposing their solid wastes, subject to the Ministry of
 

Helath's approval, where such wastes cannot be processed through municipal
 
systems. (Art. 281). Local municipal health authorities must approve
 
all re-use or recycling activities (Art. 283).
 

2.5 Air, Odors and Noise
 

The Ministry of Health has regulatory authority to prescribe ambient
 

air quality standards and to define air contaminants, including odors,
 

that will be subject to the Ministry of Health's regulatory authority
 

(Art. 294).
 

The Ministry of Health has regulatory authority to prescribe emission
 

limitations for all vehicles assembled in or imported into Costa Rica
 

(Art. 296). This authority includes regulatory authority over vehicle
 

fuels and additives. (NOTE: The Director of DSA does siot recognize
 

these provisions as adequate authority to regulate vehicle emissions.
 

The Ministry of Transportation has jurisdictional authority over motor
 

vehicles).
 

The Ministry of Health has apparent or implicit regulatory authority
 

to prescribe emission standards or limitations for industrial and
 

commercial sources of air pollution (Arts. 296, 297).
 

The Ministry of Health has regulatory authority to prescribe ambient noise
 

standards (Art. 294).
 

2.6 Land Use Controls
 

The location and construction of new industry is subject to approval
 

by the Ministry of Health (Arts. 298 - 300). The Ministry also has
 

authority to close down industries that constitute nuisances (Art. 304).
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5.0 Existing Legal Process 

Costa Rice has adopted an administrative procedure law Ccontencioso 
administrativol. Agency decisions are reviewable within the agency, 
up to the level of the Ministers. Thereafter, appeals may be taken 
to special administrative courts. 

Environmental regulations and standards are thus administratively and 
judicially reviewable by persons or entities directly affected. It is
 

unclear under Costa PJcaa law the extent to which the general public 
(not directly affected by an environmental regulation or standard) has 
standing to petition for administrative and judicial review. 

6.0 Enforcement and Implementation 

No specific standards have been promulgated by the Minister of
 
Health implementing the general Health Law with resDect to air, water 
and noise pollution and solid waste.
 

With respect to industrial sources of air and water pollution, DSA
 
implements and enforces the Health Law provisions through a permit 
system. A proponent of new construction must first submit preliminary 
plans (indicating type of industrial process, emissions anticipated 
etc.) to DSA for approval. After DSA approves the preliminary plans
 
(including site), the applicant must submit final plans detailing waste

water disposal, emission controls (if any) and other mitigation measures. 

After final plan review DSA either approves or disapproves construction 

of the project. After construction, nSA issues an operating permit. 

DSA lacks a trained technical staff capable of undertaking careful 
analysis of potential pollution problems generated by proposed projects 
subject to DZA's approval authority. In the few complex cases that 
have been presented DSA has called on PAHO/CEPIS to provide technical 
assistance. In addition, DSA's lack of specific regulatory criteria makes 

it difficult for DSA to implement the Health Law systematically. As 
a result the Health Law's pollution control provisions are being implemented 

cautiously in an effort to avoid potential unfairness. 

Costa Rica's largest industrial sources of pollution were constructed
 

before the Ministry of Health's permit aathority was established in 1973.
 

Prior to that time the Health Code required Ministry approval but :his 
was circumvented by obtaining special legislative concessions for
 

construction and operation of the industry. It is possible that in 
the future, avoidance of inistry permit requirements for new industrial 

projects (or expansion of existing facilities), will occur through the 
legislative concession device. 

Vehicle pollution controls are under the implementation and enforcement 
jurisdiction of the Ministry of Transportation. (NOTE: Decreto Ejecutivo 

No. 1118 SPPS August 2, 1970 limits smoke emissions from vehicles to less 
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than 10 units on the HARPRIDGE scale), In August, 1978, the Minister 

of Transportation ordered the testing of all vehicles for e:.cessive
 

smoke during the required annual safety inspection, it was arparent
 

from a v.sual inspection of the testing equipment in operation (which
 

measures CO) that the Ministry lacks technicians and equipment capable
 

of carrying out even a modest vehicle emission testing pr-ram.
 

Enforcement of the vehicle smoke emission limits is also hampered by:
 

1) strong political resistance from bus operators who have threater.ed
 

to strike if enforcement action is taken; 2) lack of trained diesel
 

engine mechanics; and 3) lack of diesel engine tuning equipment (apparently
 

only 6 units exist in Costa Rica).
 

The difficulty in implementing and enforcing environmental standards
 

that affect industry is illustrated in the case of the coffea processing
 

industry. Coffee processors (beneficios) %._-charge large quantities
 

of organic wastes into rivers and qtreams in the Central Valley. The
 

organic wastes frment creating high BOO, significant odor problemn
 
In 1972 the Congress enacted a law r,.Aquirand discoloration of water. 


ing beneficios to reduce within 5 years their organic waste discharges
 

This standard required the beneficios to install treatmerit proby 95%. 

cesses that were technologically available (line process), but which most
 

None of Costa Rica's beneficios
beneficios considered too expensive. 

the 1977 deadline approached, the benoficios
made efforts to comply and as 


petitioned the Ministry of Health (having implementation and enforcement
 

authority) to suspend application of the law on the grounds that treatment
 

processes were unavailable and because of economic "impossibility" of
 

compliance. The Ministry of Health granted the petition and suspended
 
application of the law.
 

Public concern over air, noise and water pollution and environmental
 

deterioration (e.g. deforestation) is significantly higher in Costa
 

Rica than in other Central American countries. The individuals inter

viewed who have technical or administrative background in environmental
 

problems, generally expressed the view that the current government
 

(despite pledges to take dramatic action) has not made a real commitment
 

The concensus of these individuals is that environmental
to curb pollution. 

protection actions will be taken in the area of creating new parks and in
 

increasing resource management, but that strong action to implement
 

existing pollution rntrol authority is not to be anticipated.
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APPENDIX IV
 

U.S. AID Programs of Environmental Significance 

1.0 The Natural Resources Conservation Project 

2.0 Other U.S. AID Programs of Environmental Significance 

2.1 Health
 
2.2 Rural Development
 
2.3 Resources Planning
 
2.4 Conservation
 

Sources: U.S. AID. 1979.
 
U.S. AID Library Information Service, Washington, D.C.
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1.0 The Natural Resources Conservation Project
 

Although U.S. AID participates in a number of projects of environmental 
consequence, perhaps the most important and ambitious of these is the 

Natural Resources Conservation Project, No. 5150145, 1979-85 (also see 

part 2.4 of this Appendix). Because this project has the potential for 
making wajor strides in the improvement of land use standards in Costa 
Rica, and because it is in many ways a model project for tropical natural
 

resources management in general, it is discussed in some detail here.
 
The project is divided into six major sections:
 

Analysis of Policy and Research, The goals of this section are first to 

examine the effects of administrative, legal, financial, and socio
economic policies on natural resources management, and second, to supply 
technical and silvicultural research needs. Findings are to be made
 
available to the government of Costa Rica for use in improving the
 
administrati- , of natural resources. 

Pilot Project in Microwatershed Management. To take place in the upper
 

Rfo Nosara watershed (Fig. 1), this project will concentrate on pasture
 
and livestock imprGvement on small and medium-sized farms, together 
with reforestation. It will also include a demonstration program in soil
 

conservation practices and extension help in fruit tree cultivation.
 

The project is designed to explore and perfect techniques of land use 
management which car, be applied on a wider scale in the future. 

Reforestation and Range Management. This project is designed to test the 
effects of financial subsidies for reforestation and supervised credit 
for improving cattle and pastureland. It is to be carried out in five 
areas in Guanacaste, including four beef cattle areas aind one dairy cattle
 

area, centered arouid Santa Cruz, Nicoya, Colon-a Carmon, and Tilar~n 
(Fig. 1). 

Pilot Project in For -st Production. This project will establish methods
 

for forest management and forcst resources production to be used in a
 

forest production colonization project being carriet out by ITCO in the
 
A major
Carribean slope forest just south of Puerto Viejo (Fig. 1). 


benefit of the project is to provide DGF with field experience and training
 

in forest management.
 

Watershed and Natural Resources Management Projects. To be carried out
 

in five areas of high priority (Fig. 1), the goal of these projects is
 

to gather basic data necessary to formulate land use plans for each
 

area. Information 4s to be gathered on climate, topography, vegetation,
 

soils, hydrologic and energy resources, land tenure, population, current 

land use and agricultural practices, and available public services. 

Environmental Education and Conservation in Braulio Carillo National
 

Park. The goal of this project is to stimulate public interest in
 
constnction of educaticnal and researchconservation through the 

as well as to
facilities in Braulio Carillo National Park (Fig. 1), 
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Caribbean Sea 

Pacific Ocean 

Panam
 

Figure 1. U.S. AID Natural Resources 
Conservation Project Activity
 
Areas 

1. Plo Nosara Watershed Project 
2. Forest Production Project
 
3. Reforestation/Range Management Projects
 
4. Braulio Carillo National Park Project
 
5. Watershed and Natural Resources Management Projects 
-Provincial Boundaries 

Source: U.S. AID. 1979. 
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APPENDIX V 

Government Agencies with Environmental Responsibilities 

1.0 Miaisterio de Agricultura y Ganaderia (HAG) 

2.0 Oficina de Planificaci6n Nacional y Polftica Econ6mica (OFIPLAN)
 

3.0 Instituto de Tierras y Colonizaclon (ITCO)
 

4.0 Corporaci6n Costarricense de Desarollo (CODESA) 

5.0 	 Direccian General de Geologia, Minas, y Petroleo
 

,.0 Institute Costarricense de Electricidad (ICE)
 

Sources: MITRE. 1980.
 
U.S. AID. 1979.
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10 Ministerio de Agricultura y Ganaderfa (MAG)
 

The inisterio de Agricultura y Ganaderla has the primry responsibility 
for agricultural and rural development. Its responsibilities include
 

research and extension services for farmers, animal and crop health,
 

pest eradication, forestry, irrigation and draii~age Irojects, fish and
 
Figure I
wildlife, national parks, and the national weathr service. 


shows the organization of the MAG; the following is a brief description
 

of the subdivisions of MAG with major environmental duties.
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Direccidn General Forestal (=I. The DGF has primary responsibility
 
for all forest management po' .cies and programs, including an inventory
 
of all forest resources, rese rch on forest products and watersheds,
 
ai.d the establishment of surch rges for cutting, The DGF is financed 
by a basic operations fund froa the central government and a special
 
"Forest Fund", which is created to receiv donations from private parties
 
or organizatl-.,s and monies collt .ted by taxation of forest products. 
Technical staff of the DGF include professional silviculturists with 
B.S. or M.S. degree, cartographers, egronomists, biologists and forest
 
rangers. 

Servicio de Pargues Nacionales (SPN). The SPN is responsible for the 
development and administration of national parks, including the 
determination of areas likely to require protection. Like the DGF,
 
the SPN is supported both by the central government and a special fund, 
the National Parks Fund, which receives private donations and income
 
directly from the parks. Personnel includes 110 park rangers, making 
Costa Rican parks the best patrolled in Latin Amezica. 

Oficina de Planificaci6n del Sector Agropecuario (OPSA). This office
 
is part of the National Planning System and part of the organizational 
structure of the MAG. OPSA produces the National Agricultural Development
 
Plan in , 3llaborati6n with the Oficina de Planificac on Nacional y
 
Polftica Econ6mica (OFIPLAN).
 

2.0 Oficina de Planificaci6n Nacional y Polftica Econ6mica (OFIPLAN).
 

OFIPLAN, located in the Ministry of the President, is responsible for
 
designing medium and long-term development plans and presentation of 
budget proposals to the central government and legislature. The National
 
Resources Department, a unit composed of 2 people, carries out continuing
 
evaluation of the natural resources policies of all agencies and is
 
responsibl for the coordination of natural resources planning between
 
agencies.
 

3.0 Instituto de Tierras y Cclonizaci6n (ITCO)
 

ITCO is respontsible for farm settlement programs and land distribution,
 
including organization and training of farmers. It is an autonomous
 
public organization with its own legal powers and financial resources.
 
ITCO in collaboration with DGF, is attempting to develop a system of
 
operations designed to make best use of forest lands located within
 
centers of rural development. ITCO wili be carrying out forest colonization
 
plans in the Sarapizui area just north of the Cordillera Central, with 
support from -Arious offices of MAG.
 

4.0 Corporaci6a Costarricense de Desarollo 'CODrJ). 

CODESA is a semi-autonomous development agency, two-thirds controlled 
by the government, and one-third by the private sector. Its board of 
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directors is likewise composed of both governmsnt an
4 private
 

representatives, and the agency can issue bonds. Formed for the 
purpose of encouraging economic growth, CODESA finances, designs,
 

and implements major development projects. 

5.0 Direcci6n General de Geologia, Minas, y Petroleo 

A branch of the Ministry of Economy, :ndustry, and Commerce, t.L' Office 

of Geology, Mines and Petroleum is responsible for fossil-fuel and mining 

activities. Activities were at a standstill in 1979, awaiting pas.iage 

of a new law on hydrocarbons for regulating companies prospecting and 

developing oil and coal reserves (MITRE 1980). 

6.0 Instituto Costarricense de Electricidad LICE) 

ICE, the national electric utility, develops hydroelectric resources 
Rica. ICEand caordinates electrification efforts throughout Costa 

localplans, constructs, and operates facilities, contracting with both 

and foreign firms when necessary. Professional staff includes economists, 

engineers, geologists, chemists and meteorologists. Current projects 

include the Arenal and Corobici hydroelectric projects (Appendix II). 
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APPENDIX VI 

Acronyms Used in this Report
 

ASCMM Aociacidn Costarricense pars La Naturaleza 
(osta Rican Natural History Association) 

CA=T Centro Aqrondfico Tropical do Investigaci6n y Enseafanna 
(Tropical Agricultural Research and Education Canter) 

ONZCZT Consjo Nacional do Znvestigaci6n Cient!fica y Tecnol6qica
 

(Natl4 onal Comittee for Scientific and Technical Research)
 

Direcclon General Forestal
 
(General Forest Office)
 

08A 	 De;rtamento do Sanamiento Ambiental 
(Environmental Health DOpartnant) 

7AO 	 United Nations Food and Agriculture Organization 

XCCI Instituto Costarricense de Acuaductos y Alcantarilladtj 
(Costa Rican Institute of Aquaducts and Sewers) 

ICE 	 Inst-Ituto Costarricense de Electricidad 
(Costa Rican Elee-ricity Institute) 

IG 	 Instituto Geogrifico ,acional 
(National Geogqraphic Institute) 

ITM 	 Instituto de Tierras y Colonizacidn 
(Land and Colonization Institute) 

IUCM 	 Znteinational Union for the Conservation of Nature 
and Natural Resourcee 

JAPOMVA Junta de Admnistraci6n Portuarios de La Vertientoe Atlntica 
(Port Administration of the Atlantic Coast) 

MW 	 Ministerio de Aricultura y Ganaderla 
(Ministry of Agriculture and Cattle) 

07IPLAN 	 Oficina do ?lanificacidn Nacional y Politica Econdmica 
(Office of National Planning and Economic Policy) 

OPSA Oficina de Planifica,:lon Sectorial Agro;ectiaria 
(Office of Agricultural Sector Planning) 

OT 	 Organization for Tropical Studies 

SPN Seorlcio de Parques Nacionales
 
(National Park Service)
 

UNPUnited Nations Environmental Program 

United States 	Agency for International DevelopnentU.S. AI 


Wvu 	 orld Wildlife Fund 
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Select Bibliography
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