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Missions. These would involve local scientists in a more detailed
 
examination of the actual situations as well as a better definition
 

of issues, problems and priorities. Such "Phase II" studies would pro

vide substance for the Agency's Country Development Strategy Statements
 
as well as justifications for program initiatives in the areas of en
vironment and natural resources.
 

Comments on the attached draft report would be welcomed by USMAB
 

and ST/R and should be addressed to either:
 

Jim Corson Molly Kux 
AID/MAB Project Office of Forestry, Environment 
Department of State OR and Natural Resources, US A.I.D. 
Room 410, SA-5 Washington, D.C. 20523 

Washington, D.C. 20520 

A COMMITTEE OF THE UNITED STATES NATIONAL COMMISSION FOR UNESCO 
Commission Established by Act of Congress July 30,1946 



TABLE OF CONTENTS
 

Summary
 

1.0 Introduction 
 1
 

2.0 General Description 
 2
 

2.1 Geography 
 2
 
2.1.1 Land Forms
 
2.1.2 Lakes and Drainage
 
2.1.3 Seismicity
 
2.1.4 Rainfall and Climate
 
2.1.5 Temperature
 

2.2 Population 
 9
 
2.2.1 Cultural and Political Background
 
2.2.2 Population Growth and Distribution
 
2.2.3 Health and Nutrition
 

2.3 Land Use 
 14
 
2.3.1 Background and Trends
 
2.3.2 Farm Size
 
2.3.3 Crops
 
2.3.4 Livestock and Pasture
 

3.0 Environmental Resources 
 21
 

3.1 Geology and Soils 
 21
 
3.1.1 Geologic Formations
 
3.1.2 Mineral Deposits, Oil and Coal Reserves
 
3.1.3 Soils
 

3.2 Water Resources 
 28
 
3.2.1 Water Resources Information
 
3.2.2 Urban and Rural Water Quality
 

3.3 Energy Resources 
 32
 

3.4 Vegetation 
 35
 
3.4.1 Flora and Vegetation Coaunnities
 
3.4.2 Timber Resources and Timber Exploitation
 

3.5 Fauna and Conservation 
 44
 
3.5.1 Nammals
 
3.5.2 Birds
 
3.5.3 Amphibians and Reptiles
 
3.5.4 Ihthyofauna
 



3.5.5 Commercial Fisheries
 
3.5.6 Sports Fisheries
 
3.5.7 Reserves and Protected Areas
 

4.0 Environmental Problems 
 56
 

4.1 Land Use Problems 
 56

4.1.1 
Land Use Problems Caused by Current Agricultural Practices
 
4.1.2 Pesticide Pollution
 
4.1.3 Forestry Management Problems
 
4.1.4 
National Land Use Policy and Environmental Law
 

4.2 Urban and Rural Development Problems 63
 
4.2.1 Human Resettlement
 
4.2.2 Malaria Control
 
4.2.3 1,ir and Noise Pollution
 
4.2.4 Water Supply and Waste Disposal

4.2.5 Environmental Impact of Proposed Development Projects
 
4.2.6 Prospectus
 

Literature Cited 

71
 

Appendix I 
 Trees of Nicaraguan Vegetation Communities 
 77
 

Appendix II Decree Establishing Instituto Nicaraguense de 
 83
 
Recursos Naturales y del Ambiente (IRENA) and
 
Environmental Policies
 

Appendix III 
 U.S. AID Programs of Environmental Significance 
 88
 

Appendix IV Acronyms Used in this Report 
 104
 

Appendix V Bibliography 
 106
 



Nicaragua
 
.," a Ceiba - - ". 14 

, P...--. 

Eq LempiraRIBA 

aHON ., •DURAS Flo 

Map ,14

...OCEN - fp _ , , -/m - , ,, SEA 

pona 

S"0" a-aI 

.-. V 

COSTA RdICjg, 

lroad 

50Ni47U 

Sanin 
503 79 ba 

manma~ 

iA..0 

a of 

gua4 

@yap$~ 
H= /IR#doeWI 

Sesea 

.',-, U 

Jam gel0 S00 

- R0.d 

- 10dPllylI aV ,oI so 1;0 11119m em 

12 
COSTA RRIoC 

Airport 

Airport 



SUMMARY
 

Nicaragua's environmental problems stem from an absence of
 
environmental and land use planning, aggravated by the 
destructive effects of the 1972 earthquake and the 1978 civil
 
war. Virtually all natural vegetation has been cleared for
 
,agriculture on the heavily populated Pacific slope, and in
appropriate land use has led to soil erosion and a failure to
 
obtain maximum production from the land. Urban areas in
 
western Nicaragua suffer from human health and resettlement
 
problems caused by the destruction of housing and municipal

water and sewage systems during both the earthquake and the war.
 
In contrast, the largely unpopulated and extensively forested
 
Caribbean slope represents a r:!newable natural resource of
 
considerable potential, but one that must b-. used with
 
great care. Its fragile soils wculd be qu'ckly ruined by the
 
pressures of traditional agriculture and massive deforestation
 
that accompany uncontrolled colonization. Land use planning

for Nicaragua should therefore empaasize increasing production

in both the industrial and agricultural sectors on the Pacific
 
coast so as to relieve colonization presure on the Caribbean
 
slope until suitable methoda o developed for using the

Caribbean forest lands. 
 Nicaragua's main environmental problems are:
 
Inappropriate land use. 
Annual crops are frequently cultivated on
 
s5c'es too steep for such purposes, causing soil erosion. Soil
 
erosion is reported to be severe in several regions of western
 
Nicaragua. 
At the same time, pastures in western Nicaragua are

often on fertile volcanic soils that could be used for more
 
productive intensive cropping.
 

Deforestation. Logging of the upland pine forests has not been

followed with effective reforestation. Uncontrolled colonization
 
and firewood demand are diminishing the remaining forest reserves.

Forest management and effective reforestation are required to ensure
 
the future of Nicaragua's pine forests. Fuelwood plantations
 
on slopes unsuited for agriculture in western Nicaragua could help

relieve exploitative pressure on the remaining natural forests.
 

Human health. Malaria is still widespread and has shown increasing

resistance to traditional pesticide controls, suggesting the
 
need for a more integrated control program. Better water supply
and sewage systems are needed, as is
a program of public education
 
to improve sanitation.
 

The widespread use of agricultural pesticides, especially in the

northwest, is leading to general environmental contamination
 
by these chemicals. Alternatives to chemical pest control should
 
be developed, and pesticide levels inwater and food supplies sh'ould
 
be carefully monitored.
 

Dr,. Steven Hilty
 

Compiler
 

ii
 



1.0 Introduction
 

This draft environmental report summarizes information available 
in the United States on the natural resources and environment in
 
Nicaragua. The report reviews the major environmental problems

of Nicaragua and the impact of the development process upon 
resources and the environment. This draft report represents the 
first step in the process of developing an environmental profile

for use by U.S. Agency for International Development (U.S. AID)

and Nicaraguan government officials. The next step in this
 
process should be a field study to evaluate the information
 
presented here, obtain alditional information, and define the
issues, problems, and priorities in more detail. This entire 
process should help provide direction in future efforts to deal 
with the management, conservation, and rehabilitation of the 
environment and natural resources. 

The information and interpretations in this report are prelimin
ary in nature and are not intended to attain the detail and
 
accuracy needed for development planning. The report represents
 
a cooperative effort by the staff on the MAB project in the
 
Arid Lands Information Center, which includes: Mark Speece 
profile coordinator, Dr. James Silliman - profile editor,
 
Eric Arnold, Dr. Steven Hilty, and Robert Varady.
 

The primary focus, research, writing, and analysis of the
 
Nicaragua. Profile were done by Dr. Steven Hilty, with particular

thanks extended to Dr. Silliman for assistance on several sections.
 
The cooperation of U.S. )'.ID personnel in the State Department is
 
gratefully acknowledged.
 



2.0 General Description
 

2.1 Geography 

2.1.1 Land Forms
 

The 	Central American republ, of Nicaragua is located approx
imately between latitudes 100 45'N and 1515'N, 
and 	rests
squarely in the middle of the Central American isthmus.

shares its international boundary with Honduras 

It 
(992 kin) on


the north and Costa Rica (300 km) on the south. There are

478 km of Caribbean coastline and 346 km of Pacifiu coast
line. Nicaragua is the largest of the Central American repub
lics; Its total land area, including he rift lakes, is about
 
140,000 square km although estimates vary from a low of

128,409 square km (G. and C. Merriam and Co. 1972) to as high
as 147,900 square km (U.S. AID 1979). 
 Rift lakes comprise

about 9000 square km of the total land area 
(Cole in Thorson
 
1976) although again estimates vary widely, ranging from as
low as 7770 square km (U.S. AID 1979) to as high as 
19,000

square km (Kurian 1978). 
 The western half of the country con
sists of a Pacific coast chain of volcanic cones rising
generally to about 900 m or more, and a much more extensive and

older central highland area of inactive weathered volcanr.cs.
 
These two mountainous regions are separated by the Central (Rift)

Depression, a wide troughlike valley containing Nicaragua's
great lakes and most of its major urban centers. The central

highlands trend predominantly east-west and along their eastern

extremity become deeply dissected by eastward flowing valleys

separated by fingerlike mountain ridges. 
These ridges, the
last remanants of the highlands, slope toward the Caribbean and

gradually merge with the wide flat Caribbean lowlands.
 

Three topographic regions may be distinguished:
 

1) The 	drier Pacific region which consists of the Central
 
(or Rift Depression and associated lakes, and an active
 
coastal volcanic chain that frequently causes damcge to

people,crops, livestock and buildings. This region con
tains about 15 percent of the land area but nearly 60
 
percent of the population.
 

2) 	The central highlands which consist chiefly of a wedge
shaped block of mountains that form 
the southern term
inus of a much more extensive massif stretching north to
 

1 
Sources: Anon. n.d.Ia)
 
G.and C. Merriam Co. 1972.
 
Kurian.. 1978,
 
McCormick and Guffey. 1980.
 
Thorson. 1976.
 
U.S. AID. 1979. 
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southern Mexico. It includes about 35 percent of the

total land area and 	 is settled chiefly by subsistence 
and 	commercial farmers in the drier western valleys

that drain toward the Rift Depression. 

3) 	 The Caribbean lowlands, a 1-rgely uninhabitated region
of humid lowland forest and pine savanna that contains 
about half of the total land area but less than 5 per
cent of the population. Most settlement is confined to
 
coastal towns and mining areas.2J 

2.1.2 Lakes and Drainage 

The 	 Rift Depression lakes dominate Nicaragua's western land
surface (Fig. 1). They include Lago Managua, 63 km long and 
17-26 km wide, and larger Lago Nicaragua, 166 km by 75 km.

The 	former has no natural outlet excspt during flood when it 
drains via the swampy,hyacinth-choked Rio Tipitapa into Lake
Nicaragua; the latter drains continually via the San Juan 
itito the Caribbean. Lake Nicaragua has an area of 
about 8264 square km and lies only 31 m above sea level,
fluctuating about 0.65 m between the dry (April) and wet
 
(October) season. Lake Managua has an area of about 1049 
square km and an elevation 9 m higher than Lake Nicaragua.
Both are shallow but navigable and with bottoms gently

sloping at an average of less than one percent gradient. Mean

depths are about 12.4 m for Lake Nicaragua, and 8.6 m for 
Lake Managua, with maximum depths of about 43 and 28 m
respectively. Both are turbid due to shallowness and the
effect of wind, and there is no proi.onged temperature strati
fication. Because it occupies a closed basin most of the
 
time, Lago Managua's dissolved solids are nearly five times
 
more concentrated by weight than those of Lake Nicaragua. A com
parison of the lake fish faunas is given in Section 3.5.4.
 

Navigable or partially navigable east-flowing rivers include 
the 	Coco, Wawa, Prinzapolka, Grande, Escondido, and
 
San Juan (Fig. 2); there are no west-flowing rivers that are 
even partially navigable.
 

2.1.3 Seismicity
 

Nicaragua is 
one of the world's most active centers of seis
micity. The circumpacific belt of seismic activity passes

directly through western Nicaragua and forms an active fault
 
zone along the southwestern and northeastern boundary of the
 
Rift Depression (Fig. 2). Volcanic activity has been con
tinuous in recorded history with both lava and pyroclastic
 

2 3 
Sources: Thorson. 1975. Source: U.S. AID. 1979. 

U.S. AID. 1979 
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USIA RICA 

Figure 1. 	 The Lakes of Pacific Nicaragua. Volcanic crater lakes 
(numbered) are: (1)Asososcq, (2)Monte Galan, (3) Apoyegue, 
(4) Xiloa, (5)Asososxa, (6) Masaya, and (7) Apoyo. 

Source: Thorson. 1976.
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eruptions. The most recent major eruption was that of
 
Cerro Negro northwest of Wanagua 4n 1968. A history of
 
Nicaragma's volcanic activity is shown in Table 1. Earth
quakes are also frequent, though not necessarily assoc
iated with volcanic activity. Earthquakes have affected
 
Leon in 1898, and Managua in 1931, 1968, and 1972, the
 
last causing extensive damage.
 

Table 1. Volcanic Activity
 

Volcano 
Name Height 

Cerro Negro 3,204 

Concepcion 5,106 


Cosiguina 5,106 


El Viejo 5,840 


La! Pilas
 
Mombacho 


Momotombo 4,199 


Nindiri 


Santiago 1,969 


Telica 3,409 


Source: U.S. AID. 1979.
 

Location 
50 mi NW of Managua 


Se of Managua 


140 mi NW of Managua 


20 mi Se of Managua 


30 mi NW of Managua 


15 Mi se of Managua 


S of Managua 


S of Managua 


Activity Dates 
1850-52, 1867, 1946, 1960-68
 

1971
 

1883-85, 1902-05, 1957
 

1952
 

1971
 

1850-52
 

1850-52, 1883-85, 1902-65,
 
1952
 

1772
 

1902-05(Formed), 1946, 1965
 

1965, 1971
 



2*1.4 Rainfall and Climate
 

Nicaragua has a warm tropical climate with two seasons,
 
dry from about January to late April, and wet from May to
 
December. Although there is considerable variation in this
 
pattern, three regional climates may be distinguished: a
 
tropical wet, a tropical wet and dry, and a mild highland

climate. In all regions of Nicaragua the climate is dom
inated by moist air masses moved acrosa the country by the
 
northeast trade winds. The total rainfall and its seasonal
 
distribtuion is determined largely by the effect of topo
graphy on these air masses, although some precipitation is
 
derived from Pacific air masses moving inland. These
 
Pacific air masses cause widespread light rain iear the end
 
of the wet season in the western part of the country, but
 
even close to the Pacific coast their effect is small com
pared to the shorter but heavy rains derived froin Atlantic
 
air mas'es.
 

Wet tropical climate. This is the prevailing climate of
 
the eastern third of the country including all of the
 
Caribbean lowlands and the east-facing slopes of the central
 
highlands. There is no marked dry season and no signi
ficantly cooler period during the year. It is generally

hot and humid throughout the year, tempered only occasionally
 
by polar air masses that move across Central America during
 
the north temperate winter months. In Nicaragua the
 
accompanying storms and cooler winds are known as papagayos

(parrot storms). Rainfall of this region ranges from a
 
2000 mm annual average in the northeast to 6000 mm in the
 
southeast (Table 2, Fig.3).
 

Tropical wet and dry. Almost all of Nicaragua west of the
 
continental divide has a tropical wet and dry climate,
 
including 	the Pacific coastal area, the Pacific volcanic
 
chain, the Rift Depression, and the west-facing slopes of
 
the central highlands. The entire Pacific region is, in
 
some sense, a rain shadow, being blocked from the prevail
ing northeast moisture-laden winds of the Caribbean by the
 
central highlands. The tropical dry portion (months with
 
less than 100 mm rainfall being considered dry) is severe
 
and extends from November to April. The wet season, when
 

Sources: 	 American University. 1970.
 
Kurian. 1978.
 
Schwerdtfeger. 1976.
 
Taylor.1963.
 
U.S. AID. 	1979.
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approximately 92 percent of the total annual precipitation 
falls, extends from May to October. Rainfall averages
 

about 1000-2000 mm per year depending upon slope and ex

posure a few valleys lying almost wholly within rain shadows 
or drought years,receive even less than this. During dry 

the availability of water in the Pacific region can have an 
As in -che Caribbeanimportant 	social and economic impact. 

region, the tropical wet and dry climate is warm throughout 

the year, 	 although temperatures are somewhat cooler during 
the wetter months. 

Mild highland climate. This is the coolest climate in 

Nicaragua 	and the least extensive,, due to the relatively small 

highland area. Much of the 4ret experiences a mean annual 
are correspondtemperature of about 21 0C; -higher elevations 
cool and humidingly cooler. Areas above 1500 m are usually 

throughout the year, although the somewhat drier southern 
to May. Throughhighlands 	are markedly drier from February 

out the region climatic contrasts are strong as is true of 

most mountainous regions. 

Table 2. 	 Selected Rainfall Records (m). San Juan, Blue
field, and Pto. Cabezas from Caribbean versant,
 
remainder from west of Central Highlands.
 

San Juan Blue. lNao San Chhclu- San 
ddNorte Aids Ca'" ,u Miguelito galpa Mum Granada Managua Tipitapa 

January 466 267 A1 60 1 16 6 2 4 
Februazy 271 101 85 25 1 5 2 0 1 
Mar,. 117 69 61 11 3 7 6 2 3 
April .170 75 5o 19 25 3 21 16 4 
May 396 322 204 1,97 255 208 152 144 108 
June 611 479. 457 41B 3,3 308 284 226 192 
July 823 639 442 424 193 156 165 135 12. 

522 391 321 273 178 170 120 1al-'August !CI 
414 301 276 230 199September 335 319 * 401 381 

293 229October 545 320 374 359 499 413 89 
November 879 351 343 151 14 74 is 43 59 
Decembcr 805 372 281 105 7 35 23 11 13 

2432 2098 1709 1469 1222 1047Annual 6003 3846 , 3290 

Source: Taylor. 1971.
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2.1.5 Temperature
 

Temperature variation in Nicaragua is primarily a
 
function of elevation with the warmest average temp
eratures occurring in the drier lowlands and the cooler
 
temperatures at progressively higher elevations. There
 
is little month-to-month variation although humid regions

usually average a few degrees cooler than corresponding
 
dry regions. Pacific zone (below 500 m) temperatures
 
range from about 24 to 300 C; with an annual mean of 25.6,
 
and corresponding Caribbean zone temperatures vary from
 
23.9 to 26.50 C. Managua, at an elevation of 56 m, reports 
an extreme minimum of 20.00 in December anr extreme maximum 
of 34.30 C in April; the daily temperature range varies 
about 8 to 120 C. 

2.2 Population
 

2.2.1 Cultural and Political Background
 

Nicaragua, named in honor 
of the Indian chief Nicarao,
 
was first discovered by Europeans in 1502 when Christopher
 
Columbus landed at Cabo Gracias a Dios. 
 Conquistadors

first arrived in 1522 and by 1527 the country was under com
plete Spanish control. Spanish rule continued until 1821
 
when the captaincy general of Guatemala, with Nicaragua as
 
one province, was proclaimed. This entity was superceded

in 1823 by the emergence of the Central American Federation.
 
The next two years were turbulent, culminating in 1825 with
 
the independence of each if the five constituent states.
 
Nicaragua's present civil boundaries are shown in Figure 4.
 

Since proclaiming its independence, Nicaragua has had eight

written constitutions. Follawing the overthrow of Somoza
 
in 1979, the government has been governed by decrees.
 

Spanish is the official language, although there is an
 
English speaking minority, mostly black, on the Caribbean
 
coast. The population is about 95% Roman Catholic.
 

5 
Sources: American University, 

MITRE. 1980 
1970 

U.S. AID. 1979. 
U.S. Dept. of Commerce. 1980.
 
World Bank. 1978.
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HONDURASDEPARTMENTS 	 ANDRESPECTIVE CAPITALS 
i I.S o (seen) 
~2. Corwo (Alnotopa). 

3. Chlnandege (ChtInerdegs) 
4. Chonetles (Julgelpo) 
5. Estell (Estell) 6. Granada (Granada) 

S7. Jinotgu (Jinotepe) 
8. Leon (Lo) 
9. Madrl: (Samfote)

10. Managua (Managua)
S11. Mmaiy (Mu) 

12. Motageise (Metegalpe)
13. Nueve Segove (Ocotel) 

on,Bom 	 14. Rio Son Juan (Son Carlos) 
IS1."Rive (Rivl) 

4 	 16. Zelq.y (IlueRelds) 

A.,, 	 -- Internatlanal Boundary 

G -Departmnt Iamw 
OCEA:N 	 Son Carl" '0 Internal Administrative Capital 

-.. -.--- - -	 -A. K l l n te ns 

Figure 4. Civil Bou~aries.
 

Source: American Univrsity. 1970
 

2.2.2 Population Growth and Distribution
 

Nicaragua is the least densely populated' of the Central 
American republics, with an average of 18 persons per square
km compared to 44 per square km for the neighboring republics.
The population was ost.i a ,,bo't up2,7 million in July 1979,
from 1.9 million in 1970 and 1.4 million in 1960. The 
national gzawth rate has shown the steepest increase during
the last two decades (Fig. 5). The average annual growth
rate, estimated at 3.3 percent in 1979, is higher than an
 
estimated 2.9 percent rate during the 1950's. The marked 
increase is attributed to rising birth 	rates and declining

infant mortality. Data on birth rate, death rate, and other 
vital statistics appear in Table 3.
 

The Nicaraguan population is very young; 43 percent of this
population was under 15 years of age in 1950 (Table 4). The 
1970 and 1978 figures are 48.6 and 48.1 	percent respectively,

indicating that the age distribution is 	 stablizing (U.S. 
AID 1980).
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Table 3. Vital Statistics 

1960 1970 1970-75 1977 

Crude Birth Ratea 

Crude Death Rateac 

Infant Mortality (0.1 yr)b ' d 

Mortality Rate (1-4 yr)a 

Life Expectancy (years) 

a Per 1000 population. 

b Per 1000 live births. 

-

19 

70 

-

47 

-

15 

54 

-

50.4 

-

13.9 

46 

-

51.2(oo) 

54.6($) 

45 

13 

46 

17 

55 

c Values in U.S. Dept. of Commerce (1980) slightly higher 

d World Bank (1980) figures are somewhat lower. 

Sources: U.S. AID. 1979. 
U.S. AID. 1980. 

2000 - i- -I.-' I I  , i ,' I m -

ESTIMATk, )

1500 I "MOST RECENT 
CENSUS (1963) 

z 
u~1000 

0 - L,I' I I I I, 
1775 1825 1875 1925 

YEAR 

-'igure 5. Population Growth, 1775 to Present 

I I 
1975 

Source: American University. 1970. 11 



Table 4. Population Age Structure, 1950-1978 (S)
 

Age Year 
1950 1960 1970 1978-" 

Under 15 43. 47.8 48.6 4841 
15-64 - 49.7 49.0 49.4 
Over 65 - 2.5 2.4 2.5 

Source: U.S. AID. 1980.
 

The goographic distribution of the population in Nicaragua
 
is markedly uneven with two principal core areap (Fig. 6).
 
About 59 percent of the population resides in the narrow
 
Pacific region, the primary core, and most of the remainder,
 
about 35 percent, in a secondary core in the central high
lands. The eastern lowlands, with about 6 percent of the 
population, are practically uninhabitated except for scattered 
small coastal towns. Population by region and by dapartment 
as of 1978 is given in Table 5. The ethnic composition oi 
the population is about 70 percent mixed European and Indian 
ancestry (mestizo), 17 percent white, 9 percent negro and 
4 percent Indian. 

Urban population in 1978 accounted for 52 percent of the
 
total, an increase from 47.2 in 1970 and 41.1 in 1960.
 
During the period 1970-75 Managua grew at an average annual
 
rate of 6 pDrcent, and all other uzban areas at a rate of 4.6 percent.
 
These values are considerably above the national average
 
annual rate of growth and indicate a new population flow
 
toward urban centers.
 

WONOURAS 

- -docow 

ii n Igo 

Figure 6. Core Population Centers 

Source: American University. 1970.
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Table 5. Regional Population Distribution (Mid-1978)
 

Region/Department 

PACIFIC ZONE 


Chinandega 

Leon 

Managua 

Masaya 

Granada 

Carago 

Rivas 


NORTH & CENT. ZONE 


Chontales 

Boaco 

Matagalpa 

Jinotega 

Esteli 

Madriz 

Nuevo Segonia 


ATLANTIC ZONE 


Rio San Juan 

Zelaya 


Total 


Source. U.S. AID. 1979.
 

Est. pop. 

1,346,770 


187,798 

208,814 

558,029 

116,033 

93,216 

91,887 

90,993 


695,090 


83,391 

78,026 


190,717 

107,090 

93,005 

62,152 

80,709 


190,835 


21,146 

169,689 


2,232,695 


Area (sq "km.) 

18,219 


4,662 

5,234 

3,635 


543 

964 


1,032 

2,149 


33,597 


4,947 

4,982 

6,794 

9,576 

2,199 

1,758 

3,341 


66,542 


7,488 

59,094 


118,358 


Density 
(persons/bq kin) 

74
 

40
 
40
 

154
 
214
 
97
 
89
 
42
 

21
 

17
 
16
 
28
 
11
 
42
 
35
 
24
 

2.9
 

2.8
 
2.9
 

18.9
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2.2.3 Health and Nutrition
 

Overall health conditions in Nicaragua remain substandard
 
and health services are inadequate. Vital statistics for
 
the period 1960-1978 are summarized in Table 3. The leading
 
cause of death in 1969 was enteritis and other diarrheal
 
diseases (17.3 percent of all deaths), attributable in large
 
measure to the fact that only 34 percent of the rural pop
ulation has access to safe water supplies. Other impottant

diseases include malaria, gonococcal infections, tuber
culosis, syphillis, bacillary dysentery, measles, whooping

cough and tetanus. Polio is epidemic and goiter affects
 
at least one third of the population. Contaminated water
 
supplies cause widespread intestinal parasitic infections
 
that afflict more than 80 percent of the population and
 
raise their susceptibility to other dseases.
 

Malnutrition is common among children under 15 years old
 
and is an important cause of death in the 0-14 year old
 
group. It is also important at the subclinical level because
 
it underlies or augments other health problems. Anemia is
 
also common, especially among pregnant or lactating women.
 
The daily per capita intake of food is estimated at 2450
 
calories, including 71 grams of protein, compared to a
 
recommended daily minimum of 2600 calories and 65 grams of
 
protein (Kurian 1978). Caloric intake is lowest in the
 
Caribbean region, highest in urban areas.
 

Family planning has been government supported since 1967. Estimates of
 
active users of contraceptives among women of child-bearing
 
age, 15-44 years, vary from a low of 6 percent (U.S. AID. 1979)
 
to as high as 24 percent (U.S. AID n.d.b).
 

2.3 Land Use
 

2.3.1 Background and Trends
 

Nicaragua is divided into three principal regions, the
 
Pacific region, which is the bread basket of the country,
 
the central highlands, with relatively infertile soils, poor

yields, and land suited chiefly for such permanent crops as
 
coffee or for forest management, and the largely undeveloped
 
eastern plains region. Presently about 5.3 percent of the 

6 
Sources: Kurian. 1979 

U.S. AID. 1979. 
U.S. AID. N:.d.b 
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total surface area (6 pe,-cent excluding the rift lakes) is
 
under cultivation. This represents only about one-fourth 
of the total area that is available for cultivation but is
 
a 27 percent increase over that utilized in 1964 (Kurian 1978).

However, Kurian's figures (above) for percentage of cultivated
 
area to total area differ somewhat from that of van der Leeden'e
 
(1975) estimate of 13 percent and suggests that the information
 
should be viewed with caution.
 

Forests (also see section 3.4.2) are escimated to cover about
 
one-half of the total area but virtually all forested land is
 
found in the eastern portion of the country. No undisturbc4l 
stands of forest remain in Pacific Nicaragua, nor are there
 
any stands remaining in the Pacific region that are suitable 
for coumercial exploitation.
 

Estimates of the change in land use between 1961 and 1974, in 
terms of arable land, permanent pasture, permanent crops, and 
total forests, are shown in Table 6. The following trends are
 
evident: 1) steady increase in amount of arable land (land
under temporary crops or pastures), 2) increase In permanent 
pasture (pasture longer than 5 years), 3) increase in permanent 
crops, e.g. coffee, citrus, and 4) a steady decline in the 
total forest and woodland area (FAO 1975).
 

These patterns are a direct reflection of the Nicaraguan
 
economy which has been and is primarily based on agriculture.

During the latter 1960s and most of the 1970s agricultural

development was characterized by rapid expansion of the area 
under cultivation, but not by an increase in production per
unit area. Thus agriculture has expanded at the expense of 
dwindling forest and natural resources. Land use planning 
under the new government should lie within the respon
sibility of the Instituto Nicaraguense de Recursos Naturales
 
y del Ambiente (IRENA). Current land use policy and planning
 
of IRENA, if any, is unknown.
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Table 6. Land Use (1000 ha)
 

Land use1 1961- 1966 1968 1970 1972 1974 
1965 

Arable Land2 710 730 750 750 750 790 
Perm. Crop 155 160 160 165 170 170 
Perm. Past. 1710 1750 1750 1750 1800 1800 
Forest 6432 6360 6300 6240 6180 6150 
Other 3592 4000 4040 4095 4100 4090 

'based on total land area of Ca. 13000 exclusive oF lakes.
 

2does not include land under permanent crops.
 

Source: FAO. 1975.
 

2.3.2 Farm Size
 

The distribution of land ownership is very uneven in 
Nicaragua although efforts to seek a more equitable dist
tribution of agricultural land have been underway since
 
the civil war. Prior to the war 2 percent of the farms
 
(all over 364 ha) accounted for over 40 percent of the
 
land area, while half of the farms occupied only 3.5 per
cent of the total area (Kurian 1978). The governmental
 
agency for land reform, the National Agricultural
 
Institute set up in 1964, was not effective in redistri
buting land.
 

Since the civil war almost half of the better agricultural
 
property in the nation has been expropriated, including
 
the very large acreage of commercial farms formerly owned
 
by Somoza and his partners. Most are severey decapitalized
 
through removal or destruction of machinery, livestock,
 
and buildings. Much of the burden of redistribution falls
 
to the Instituto Nicaraguense de la Reforma Agraria (INRA)
 
that was created from several previously existing agencies.
 
INRA proposes to maintain the former productivity of the
 
estates by operating them as collective farms with pro
fessional managers and employees composed of a dozen to
 
a hundred or more families (Brown 1979), rather than by
 
subdividing to provide land for landless labourers, most
 
of which would lack the expertise and capital to farm their
 
land efficiently or productively. The private sector remains
 
active in agriculture, but all commodities destined for
 
export are first sold to nationalized trading agencies. Pro
duction targets have now been worked out that include both
 
the private and state sectors (Quart. Econ. Review. 1980).
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2.3.3 Crops 

Nicaragua's food production cycle begins in April or May
 
with the onset of the rainy season. In all but the drier
 
parts of the country, two crops are possible in a year.
 
The first is usual.y corn or dryland rice, followad by 
corn, beans, or sorghum, depending on the length of the 
rainy season. Considerable quantities of rice are also
 
produced under irrigation (Brown 1979).
 

The most imporcant crops, their approximate area under 
cultivation, their production, and yield, are shown in 
Table 7. Table 7 shows that the areas of cotton and 
tobacco under cultivation have more than tripled, and those
 
of sugar cane, beans and corn have nearly doubled, yet
increases in yield are modest or nonexistent, with the 
exceptions of rice and coffee. If yields do not improve,
 
more land will have to be brought into crop production to
 
feed Nicaragua's rapidly expanding population. As much of
 
the remaining land may not be suitable for agriculture,
 
research and efforts should strive to inorease future.yields.
 

Corn, the staple of Nicaragua's subsistence agriculture, is
 
grown throughout, while coffee is grown primarily in the
 
highlands, and cotton in the Pacific region. The most
 
important crops for export are coffee, sugar and cotton,
 
although during the civil war of 1S79-80 cotton production
 
dropped to only 20 percent of peak production. From 1970
78, the total land area under temporary crop cultivation
 
was increasing at an average rate of 4.5 percent per year.
 
Area under permanent crop cultivation (e.g. about 85,000
 
ha of coffee) has increased relatively little.
 

The amount of irrigation in Nicaragua is small. According
 
to van der Leeden (1975), irrigated areas comprise about
 
1.6 percent of the total cultivated area, or about 29,000
 
ha out of an estimated 1,812 million ha under cultivation.
 
Most irxigated land is found on the larger commercial farms, 
although no data on the proportional distribution is
 
available. No information on fertilizer use was found.
 
Pesticides are discussed in Section 4.2.1.
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Table 7. Nicaragua: Area, Production and Yield of Major Crops,
 

1960/61-1976/77. One Manzana (mz) equals
 

0.7 ha 

100 kg 

(1.7 acres); One Quintal (qq) equals 

!960/ 
1961 

1969/ 
1970 

1970/ 
1971 

1971/ 
1972 

1972/ 
1973 

1973/ 
197 

1974/ 
1975 

1975/ 
1976 

19761 
19771 

CD 

Cotton: Area Harvested 
Production 
Yield 

Sesame: Area Harvested 
Production 
Yield 

nice: Area Harvested 
Production 
Yield 

Coffee: Arca Harvested 
Production 
Yield 

Sugar Cane:Area Harvested 
Production 
Yield 

Beans; Area Harvested 
Production 
Yield 

Corn: Area Ilarveted 
Production 
Yield 

Sorghum: Area Harvested 
Production 
Yield 

Tobacco: Area Harvested 
Production 
Yield 

('000 mz) 81.5 
('000 qq) 721.8 
(qq/mz) 8.9 

('OOO m) 19.9 
('000 qq) 179.0 
(qq/,z 9.0 

('000 Ns) 30.5 
('O00 qq) 462.0 
(qq/mz) 15.1 

('000 wz) 117.7 
('000 qq) 571. 
(qq/mz) 1.9 

('O00 NO) 22.9 

('000 qq) 16897.0 
(qqlmz) 737.9 

i'O00 a) 511.1 
('000 qq) 605.5 
(qq/m-) 11.2 

(000 No) 187.2 

('000 qq) 2588.0 
(qq/mz) 13.8 

('000 .z) 72.0 
(000 qq) 87.0 
(qq/mz) 11.8 

(Rz) 658 

(qq) 12500 
(qq/mz) 19.0 

155.1 
188.5 

9.6 

16.4 
160.0 

9.8 

36.9 
1018.9 
27.6 

121a.3 
737.1 

5.9 

42.1 
395h8.O 
926.2 

58.0 
689.3 
11.9 

261.4 
1039.7 

1%L . I 

68.1 
1127.0 

16.5 

11h 
40122 

27.2 

136.3 
1711.5 

12.6 

116.0 
1h6.O 
10.4 

h7.7 
1151.5 

24.1 

120.1 
856.9 

7.1 

15.6 
42171t.0 
924.9 

66.6 
790.2 
11.9 

299.0 
h136.3 

13.8 

59.1 
977.0 
16.5 

1599 
h5431 

28. 

156.1 
2231.4 

114.3 

11.0 
101.2 

9.2 

48.3 
1183.f 
2h.5 

li. 4 
913.3 

7.7 

k11.0 
38650.0 

818.h 

69.5 
819.0 
11.8 

294.h 
h042.5 

13.7 

61.7 
1004.3 
16.3 

1678 
1hh20 

26.5 

210.9 
2303.7 

10.9 

7.3 
18.1 
9.6 

&2.6 
io60.6 

2h.9 

18.6 
762.5 

6.h 

13.1 
35066.0 
813.6 

51.0 
622.3 
10.9 

2k1.11 
3171.0 

13.0 

51.0 
820.7 
15.2 

1117 
39278 

27.7 

259.h 
3173.7 
12.2 

13.0 
104.6 
8.0 

35.6 
1121.7 

31.5 

118.9 
797.7 

6.7 

hh.6 
39132.0 
877. 

67.1 
7h2.7 
11.1 

292.7 
h152.8 

114.2 

59.8 
961.0 
16.1 

1894 
5295h 

28.0 

254. 
2670.0 

10.5 

10.0 
8.0 
8.16 

16.8 
169.3 

31. 

119.0 
890.7 
7.5 

51.5 
15850.2 

890.3 

93.0 
1012.1 

10.9 

37h.C 
1hl1.O 

11.8 

79.3 
1127.6 

l,.2 

2431 
67700 

27.8 

2Ol.6 
2396.8 

11.7 

12.0 
120.0 
10.0 

h2.2 
1223.8 

29.0 

120.0 
1068.2 

8.9 

58.7 
58200.2 
991.6 

80.2 
962. 
12.0 

298.) 
h176.2 

1h.0 

85.5 
13661 

16.0 

2600 
6000 

25. 

283.0 
2557.0 

9.0 

13. 

30.0 
825.0 
27.5 

120.0 
126".5 

10. 

59.6 
516992.0 

922.7 

96.5 
11-1.3 
12.2 

323.8 
h131.3 

13.5 

80.0 
20.0 
15.0 

)OO.O 

. 

Total Area under Major 
Temporary Crops 

(81.O 
(000 Uz) h68.8 61,o.1 069.9 686.7 660.6 774.1 911. h 

88.Q 

- Estimate 

:;oxurc.: World hank. 1971. 



212.3.4 Livestock and Pasture
 

Nicaragua is the largest cattle raising country in Central
 
America. It has traditionally exported more than 50 percent o^ 
its total beef production to other Central American countries
 
and has shipped a full quota of boneless beef to the United
 
States in recent years (Table 8). Because of a costly civil
 
war and the collapse of the government in mid-1979, cattle
 
were liquidated rapidly and Nicaraguan beef exports to the
 
United States in 1979 exceeded those of previous years by

3.2 million pounds. These extensive exports have had
 
a devestating and lasting impact on Nicaragua's herd
 
because they have greatly reduced breeding stock. Out of
 
an estimated national herd of two million cattle, some
450,000 were slaughtered in Nicar&gua for export and another 
44,000 were slaughtered in Honduras. In addition, it is 
conservatively estimated that 25,000 breeding cows and 
150,000 heifers were lost (Brown 1979). There are higher

estimates according to Brown (1979).
 

Before his fall, former President Anastasio Somoza had
 
extensive holdings in all aspects of the cattle industry,

and the government until 1979. promoted d6velopment

activities in the eastern department of Zelaya. What policies

the new government may encourage in this region will
 
probably depend upon the rate of recovery of the economy.
 

Statistical information on the amount of pasture land in
 
Nicaragua is sketchy and incomplete, but it is reported that

in the decade between 1960-70, pasture land in Nicaragua

increased by 48 percent. 
More recent figures are not available
 
but based on continuing interest in cattle raising by both
 
the government and private sector, it may be assumed that
 
ever-increasing areas of tropical forest will cDntinue to
 
be consumed to provide pasture for cattle.
 

7/
 
Sourcs: Brown. 1979.
 

Quart. Econ. Rev. 1980.
 
Shane. 1980.
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Table S. 
Beef and Veal Trends (thousands of metric tons, by'carcass
 

weight) 

Productionc 

Conistmptiond 

Imlnrts 

f.xports 

1961 

27.6 

19.3 

0 

8.3 

1965 

32.3 

19.6 

12.7 

1970 

62.6 

29.6 

0 

33.0 

1 9 7 5a 

60.8 

30.6 

0 

29.6 

1079b 

98.4 

63.5 

43.8 

apaflects 1973-76 market slump 

bPreliminary statistics 

CBased on carcass weight, equivalent basis (ncl 
rather than product weight. 

dApproximate, based on estimates. 

bones and meat) 

Source: Shane. 1980. 

20
 



3.0 Environmental Resources
 

3.1 Geology and Soils
 

3.1.1 
 Geologic Formations
 

The main geological features of Nicaragua have been described
by Sapper (1937) and summarized by Taylor (1971) and the
U.S. Army Corps of Engineers (1966). 
 The geology of western
Nicaragua has been mapped by Zoppis and Giudice (1958) and
is discussed briefly by Halaaz and Halasz (1975). 
 A fuller
descriptive treatment of the geology may also be obtained
from Weyl (1980) and references therein. 

The surface of Nicaragua can be dividel into four physiographic regions: (1) the western region, including the Pacific
coastal plains and the young volcanic chain of the southwest
Pacific coast, (2) the Rift Depression, also called Central
or Nicaraguan Depression, (3) the central highlands, including
the northern sierras and the older volcanic highland--, and
(4) the Caribbean coastal plain. 
The first three of these
regions are shown in schematic cross-section in Figure 7.
 
The Western coastal range of Nicaragua consists of Cretaceous
and Tertiary sediments, mostly sandstones together with
tuffaceous schists, limestones and breccias, as well as
some Quaternary rocks about 60 million years old or less.
(Figs. 3, 7 and 8). 
 All are covered in part by very deep
deposits of recent volcanic ash 
(Taylor 1971).
Nicaragua is Western
one of the world's most active tectonic regions,
with most rock layers strongly modified by faulting. 
Earthquakes are common, major destructive quakes occur from time
to time, and active and dormant volcanos extend in a line
from Mount Cosiguina near Honduvas southward through and
along the western side of Lake Niuaragua and into northwestern
 

Costa Rica.
 

The Central Depression is likewise covered by young vclcanic
ash but on its western boundary this plain consists of
Quaternary alluvium deposited by erosion from the central
Cordillera. 
The Central Depression is believed to have been
formed by subsidence during thr 
late Tertiary and early
Quaternary, and its low points were 
filled by interior
 

8
 
Sources: Taylor. 1963.
 

Thorson. 
 1976.

U.S. Army Corps oZ Engineers. 1966.

Weyl. 1980.
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runoff forming the present lakes Nicaragua and Managua.
Thus the lakes are tectonic rather than volcanic in origin
and are not be2ieved to have ever been connected directly 
to the sea. 

The Central highland region is geologically less well known

but its main features are clear. The northern sierras
consist of a folded belt of older Paleozoic and Mesozoic 
metamorphic and sedimentary rocks which have been intruded
and cut by igneous rocks such as granites and diorites.
These mountains generally trend from northeast to southwest
and represent the core of the Nicaragua-Honduras structural
unit known as the Cordillera Isabelia, Cerro de Villaguire,
and the associated Cordillera de Darien and Montana de 
Huapi. The oldest volcanic. highlands are known as theCordil3~a de Ammwiaque and consist of a deeply dissected 
ridge running northwest to southeast from Honduras to Costa
Rica along the eastern side of the Central Depression.
Tertiary volcanics predominate south of the Rio Coco in
both highland regions, although there are small areas of
Tertiary sediments, mostly conglomerate or sandstone, and

of Tertiary and Quaternary alluvium. The Tertiary volcanics 
are largely andesite but there are moderate extents covered

by acidic lavas, rhyolite, dacite and porphyry, as wetll as 
areas of diabasics, basalts and other basic volcanics 
(Taylor 1971). 

The geology of thp. Atlantic region iD not well known. There 
is an extensive area on the North Atlantic coast that is
 
covered by a series of marine sediments mostly of Pleistocene
 
age, as well as lar~a areas covered by Quaternary alluvium,

but the greater part of this 
 region is alluvium composed of
 
recent unconsolidated material such as sand, clay, boulders
 
and gravels derived from weathering and erosion of the

Northern Sierras and older volcanic highlands. Areas of

Pleistocene marine sediments are today delineated approx
imately by the distribution of the lowland pine savannas that
flourish on these soils (see Section 3.4.1). 

3.1.2 Mineral Deposits,Oil and Coal Reserves
 

Mining is a relatively insignificant sector, contributing

about 3 percent of the GNP and experiencing a negative growth

during the 1970's. Until recently the extent and nature of
 most mineral resources were largely unproved. Gold production,

formerly important, declined to 2153 kg by 1975. 
In 1977 only

gold (1904 kg c.ported), silver (5tons exported), copper (500

tons in 1977 down from 11,500 tons in 1968), lead and zinc 
(6000 and 17,000 tons exported were mined. 
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Large deposits of tungsten were found in 1961 and-known 
iron deposit are estimated at 30 million tons, Both are 
untouched. In 1971 the Vestibjo Lead and Zinc mine, 140 km

from Managua, was opened. Exploration for mineral deposits
has been carried out in the Departments of Esteli, Leon

and Zelaya. The mining industry was nationalized in 1979 
following the overthrow of Somoza and the new government'
hopes to increase gold production (Quart. Econ. Rev. of 
Nicaragua, Costa Rica and Panama 1980). 
 There are no

other known deposits of commercially valuable minerals. 

Oil reserves are unproved at the moment, although about 43
concessions in a 7.6 million ha area of both coasts had been 
granted before Somoza's fall, following which all activity
ceased- There are indications of petroleum deposits but as 
yet no official estimates exist. Union oil has concessions
 
in the northeast near the Honduran border, Chevron hae
10,000 sq kn further south, and Amjon, Signal and Occidental 
have concessions near Prinzapolka. Other companies with
 
interests include Texaco in partnership with Amerada Hes,

Western Caribbean, Franks Petroleum, General Crude Oil, and 
Oceanic Exploration in partnership with El Paso, Shell,
Texasgulf, Santa Fe and Atlantic Richfield. Esso operates

a 13,000 b/d refinery at Managua (Quart. Econ. Rev. of
Nicaragua, Costa Ric& and Panama 1980, MITRE 1980).
 

Very small coal reserves may exist but at the present no 
information is available and it is tuiknown if they are 
exploitable (MITRE 1980). 

3.1.3 Soils
 

A number of national and regional soil surveys have been
 
conducted in Nicaragua. 
One of the best and most detailed
 
surveys covers the Pacific region (Parsons Corporation 1971).

The survey conforms to the guidelines established by the
 
U.S. Soil Conservation Service (Soil Survey Staff 1951, 1962)

and includes the comprehensive soil taxonomy nomenclature.
 
Other useful studies pertaining to Nicaragua include Alexander
 
(1973), Banco Central de Nicaragua (1977), Blasco et al.
 
(1975), Burbano and Blasco (1975), Catastro e Inventario de
 
Recursos Naturales (1976, 1977), Forsythe (1975), Incer 
(1975),

Juarez (1977), Knox (1969), Matin (1977), Ogg (1977), Swain
 
(1961), Tahl Consulting Engineering Ltd (1970), Taylor (1961)

and Valencia (1961). 
 Much of the following discussion is
 
summarized from Taylor (1963) and U.S. Army Corps of Engineers

(1966). The distribution of major Nicaraguan soil types,

following the terminology of Bramao and Dudal 
(1958),
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Figure 9. Distribution of the Predominant Soil Groups.
 

Source: Taylor. 1971
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is discussed briefly in Figure 3 and is shown in Figure 9.
 

Latosols. The majority of soils in tropical forest areas
 
belong to this nutrient-deficient group, also known as
 
ferralsols, or lateritic soils. 
 The group is characterized
 
by having their more soluble mineral elements such as
 
calcium, nitrogen, magnesium, phosophorus and potassium

leached by heavy rainfall, while relatively insoluble ele
ments such as silicates, clay, iron and aluminum remain
 
concentrated in the upper layers of the soil. 
The reddish
 
color of many of these soils is au.; to oxides of iron., They
 
occur on volcanic rocks or acidic schists in Nicaragua. A
 
yellow-red latosol is formed over Pletstocene marine sedi
ments of the northeast. As the nut~iartt content of most
 
latosols is very low, and they are rap'.dly leached after the
 
forest cover is removed, their potential for annual crop

production is limited. Their continual fertility, according
 
to present knowledge, is dependent upon a covering of forest
 
vegetation that retards the leaching and weathering ef:-sc'.
 
of heavy rainfall, high temperature and solar radiation.
 
The nutrient supply of the forest is inextricably bound up

in the vegetation and the animals over these soils, and if
 
lost, the forest is replaced by grasses, scrub and other
 
short. cycle crops (Shane 1980). 

Soils of volcanic ash (Andosols and Regosols). This is a
 
group of soils with silt-size particles formed from wind
born volcanic ash and limited to the Pacific region. They
 
are dominated by silt loams but include layers of clay,'clay
 
acams, and deposits of volcanic tufts, breccias, sand, pumice,
 

etc. These are the most intensively cultivated soils in
 
Nicaragua at the present.
 

Black soils of the tropics (Grumosols). These are soils
 
with deep heavy clay topsoil of 1 m depth or more, niont
morillinitic, black or Jark in color, very sticky when wet,

and tending to crack deeply when dry. They may concentrate
 
lime in their lower levels, and are mostly found inolder
 
deposits of Quaternary alluvium btt also on flatter areas
 
of basic Tertiary volcanics and Tertiary sediments. These
 
soilsoccur spottily on the Pacific drainage, especially in
 
the present coffee belt.
 

Brown tropical soils. These are dark, coarsely granular soils
 
and blocky subsoils of well drai.ied, uneroded, moderate to
 
gentle slopes. Former.y they supported semievergreen or
 
-deciduous forest. These, with the volcanic ash soils, com
prise the most prevalent Pacific slope soil type.
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Hydromorphic soils (hydrosols). This is the dominant soil 
group of the Caribbean northwest. They include a: variety
 
of humic gley soils, ground-water latosols, muck soils and
 
peat soils. Their exact composition and nature is deter
mined by drainage, extent of flooding and ground water com
position. They are typical of coastal areas that are water
logged or marshy.
 

Alluvial soils. Thesa are immature river valley soils com
posed of successive alluvial deposits of variable compos
ition, often sandy near rivers and clayey away from them. 
They are usually inundated annually and often are deep and 
mineral-rich although their fertility may vary depending
 
on the amount of prior leaching and the source of the parent 
material. They can be used successfully for agricultural
 
purposes, whereas most of the above soils (with the except
ion of the volcanic ash soils) require massive applications 
of fertilizers for sustained crop yields.
 

Saline soils. These are soils associated with salt meadow
 
communities and are found in Nicaragua only near the Gulf
 
of Fonseca. They arc subject to occasional sea water flood
ing. These shallow gray silt or silty loam topsoils often
 
have a surface layer of salt crystals during the dry season.
 

Lithosols; These are immature erosional soils of steep 
slopes and predominant in the central highlands. Gradient 
and frequent deficiencies of nitrogen and phosophorus make 
them generally unsuitable for annual crops although they are 
often used for such. 

Regosols. These include a variety of soil types of
 
scattered distribution in Nicaragua; they are formed from
 
volcanic ash, volcanic soils, beach soils, and silica
 
derived from weathered granites.
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3.2 Water Resources 

3.2.1 Water Resource Information
 

Water resource data currently available for Nicaragua are
 
based on information collected by CEPAL (van der Leeden
 
1975) or estimates by the U.S. Army Corps of Engineers (1966).

Information exists for most important watersheds, although 
some surface drainage data, especially for the Caribbean
 
region, are based cn brief sampling periods and should be
 
considered only as a relative indicator. Surface drainage

for smaller tributaries is usually based on estimates: 
suspended sediment loads are not inventoried. 

Both surface water runoff and ground water yield for Nicargua 
are the highest in Central America. During a normal year
surface water runoff to the Caribbean is estimated at 5302 
cubic meters per second (cumecs), that to the Pacific at 218 
cumecs (Table 11), for a total annual surface water runoff
 
of about 174 billion cubic meters (van der Leeden 1975).
 
Total estimated dependable yield of ground water is about
 
16.8 billion cubic meters with an estimated depondable yield

of ground water of 527 cumecs. Current (1980) total water
 
usage is estimated at 123 cumecs of which 119 cumecs are
 
used for irrigation (Table 12); less that 2.5 percent of
 
the potential hydroelectric power, estimated to be in excess
 
of 4000 MW, is now harnessed (MITRE 1980, also see Section
 
3.3). Total drinking water and industrial usage is small,
 
as is the percentage (1.2 percent) of cultivated land that
 
is irrigated.
 

Nicaragua's total surface water supply is abundant but not
 
evenly distributed. The Caribbean region has by far the
 
largest surface water runoff but for the most part is practi
cally uninhabitated while the densely populated Pacific
 
belt receives much less rainfall. Flow characteristics of
 
selected riiers on both slopes are given in Table 13.

9/

3.2.2 Urban and Rural Water Quality
 

Water supply and quality are critical problems in every urban
 
area of Latin America. The problem is exceptionally acute
 
in Nicaragua because of the extensive damage caused by the
 
1972 earthquake in Maragua, the delays in reconstruction 
following the earthquake, and the 1978-79 civil strife that
 
disrupted most populated sectors of country. In addition,
 
the large migration of people from rural to urban areas has
 
placed addit..onal strains on the water supply and quality in
 

9 
Sources: U.S. AID. 1980. 

U.S. AID. 1979. 
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Table 11. Available Water Resources/ 

Area 
Mean flow of 

Surface water runoff. 
(cubic mters/sac) 

Ground wateri estimated 
dependable yield 
(cubic mters/sec) 

428 

39 

527 

Total drinking water 
and indust. supply 
demand (cumecs) 

1.7 

3.9 

Installed 
Hydroelectric 
Power Gener
ation H

50 

100 

Normal year 


Caribbean 
slope 

5302 

Pacific 
slope 

218 

Total 5520 

Source: van der Leaden .
 

Table 12. Water use in Nicaragua, 1970-80 

Dry year 

3952 

150 


4102 

1975.
 

Net water 
Year use 

(cumecs) 

1970 51.0 

1980 123. 

Source: van der Leeden 

Total irrigation 

water demand 

(cumecs) 

49.4 


119.1 


1975.
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Table 13. 


River 

CACO 
Grande 
TUm 


Turne 


Via 


Malacatoya 


Tonmrindo 

Sc " vail 

Q 


Flow Characteristics of Selected Rivers. 
Coco, Grande and
 
Tuma drain to Caribbean, Viejo and Malacatoya to Lake Managua

and Nicaragua respectively, Tamarindo to Pacific.
 

BeanS.ation sme Discharge. m3ts 	 m~t 
bo4mkm2 Man. M.. fU. Jam t November Period of sccurda 


Guanas 5.803 52.2 598.5 2.9 as 1958456
0001o 771 	 3.2 311.5 0.0 1952-66
El Dorado 579 	 12.7 386.6 0.0 80 1953.64 
Yacica 
 838 	 20.8 1.305.2 1.3 86 196245S
Santa Barbara 1.185 56 535.2 0.0 n 1953.63
Las Banderas 894 
 6.7 783.0 OA 36 1952-56
Tarnrindo 198 	 2.9 378.6 0.0 94 
 1954-64
 

der Leedens. 1975. 

Table 14 	 Proportion of Population With Reasonable Access to Safe
 
Watera
 

Year 	 Rural 
 Urban 
 Total

%% 

1970 	 16 
 58 
 35
 
1975 	 14 
 100 
 46
 

aNumber of 	people with reasonable access to safe water (includes treated 
water or untreated boreholes, springs and sanitary wells) as a
 
percentage 	of their population. Reasonable access indicates a source
 
not more than 200 m from the house. 

Source: U.S. AID. 1980.
 



in urban areas.
 

Water supply problems range from lack of adequate delivery
 
systems to 	lack of sufficient sources of water. Water
 
quality problems are the result of inadequate sewage and
 
waste disposal systems and the contamination of both surface 
and undergrown water sources. Currently only 38 percent of 
dwellings have access to piped water. Values for urban areas 
are somewhat higher than the overall, those for rural areas
 
much lower 	(Table 15). The corresponding values for access
 
to safe wator are somewhat higher (Table 14) but indicate. 
that the majo- ity of rural people do not have access to safe 
water. 

Water quality in Nicaragua is an increasingly serious problem, 
compounded 	 by an inadequate internal and external financing,
and an inadequate legal framework. There is currently no
 
precise information on the degree of contamination of surface
 
water or of undergrcwn water sources, or of the sources of the
 
pollutants. Thi3 base of environmental information is badly

needed. One undeniable source of contamination is the treat
ment of solid waste. Inadequate at the present, it is
 
likely to become an increasingly serious problem as consumer
 
product use, increased packaging, and increasing population
 
all exert a growing influence in the future.
 

Table 15. 	 Proportion of Population With Reasonable Access
 
to Piped Water
 

Year Rural Uban 	 Total
 

1963 	 0.3 
 28.6 	 12.5
 
1971 3.1 54.1 29.9
 
1979 - .
 38b
 

a~nside or outside water as a percentage of all occupied
 
dwellings. Source may be a community system or an
 
individual installment. Reasonable access indicates within
 
200 m of the house.
 

bFrom U.S. AID. 1979.
 

Source: U.S. AID. 1980.
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3.3 Energy Resources
 

Nicaragua's energy resources as of 1979 are shown in Table 16.
 
Each is discussed briefly below. The approximate locations of tha
 
major energy sites are shown in Figure 10.
 

Hydroelectric potential, estimated in excess of 4000 MW (Sec. 3.2.1)

accounts for about 100 MW of energy at present generating capacity.

This is derived from two 50 MW plants. Two proposed projects,

Copalar and Brito, would contribute an additional 560 MW (MITRE 1980).
 

Geothermal exploration is now a decade old in Nicaragua but the
 
tapping of this resource has barely begun. Geothermal energy is
 
estimated in excess of 1000 MW for a period of more than 30 years.

Exploration is taking place chiefly at three areas, Managua, the 
Wfeu.-efndaime area, Atand the Marrabios Rang e . the Momotombo
field near Managua it is expected that a geothermal plant with a 
35 MW capacity will be installed by 1981. Thirty-two wells have 
been drilled at this site and 21 will be productive. The Momotombo 
well w&ter is very hot and contains high concentrations of dissolved 
mineral salts and silica. One of most challenging problems facing
successful operation of the plant at present is the disposal of
 
large quantities of this water without causing significant surface
 
environmental pollution, principally due to heat and to high

mineral water build-up. There are plans to test reinjection tech
niques in the near future. In addition to environmental problems,
 
the project faces other obstacles including 1) enormously high cost,

2) lack of funding, and 3) lack of experienced drilling personnel.
 

Oil exploration, as noted in Section 3.1.2, is in its infancy in
 
Nicaragua. There are indications that deposits exist.
 

Coal deposits are believed to be insignificant. There is currently
 
no information on exploltability.
 

Wind and solar power are two interesting alternate energy resources.
 
No specific research or development has been done on either in
 
Nicaragua although it is believed that solar energy, in particular,
 
may represent a vast untapped resource.
 

Forest products represent an important energy resource for Nicaraguan 
households at present as about 77 percent use wood in some form for
 
cooking. Unfortunately a significant proportiu- of this resource
 
has already been used or squandered in the western half of the country.

Reforestation has been limited although IRENA does have plans for
 
environmental forest projects. The Instituto de Reforma Agraria (INRA)

is considering the growth of Taiwan grass and leucaena, a fast grow
ing tree, for fuel replacement in thermal electric plants. Before
 
theseare used successfully to replace current fuel resources in
 

Source: MITRE 1980.
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Table 16. Energy Resource Summary, 1977. 

Nyd€oolectric Potential 

Theoretical Capacity: 4,416 MWA
 
Intalled Capaclty: 2
100 HW (33Z of total rsnstUed 

capacity) 

Goothagual 

Yov 1941, 35 MWare scheduled at: ioiotm bo. The pomtial 
istor 4,000 to 6,000 HW.2 

Oil Reserves 

Proven: None.
 

Estimated; Unknown.
 
Reflining Capacity: 20,000 barels/day. 3
 

Gas Reserves 

Proven: None. 

Coal 

Small unexploited deposits weriso.4 

Wind 

There are a mall number of potential sites. 4 

Solar 

Data are 1altad to the number ot sunlight hours. 

Biomass 

Foreuts4 Foresee and woodlands ccvor 6.3 millIon hectares. 
Sugar: The sigarcane harvested in 1978 mounted to 219 

thousand hectares. The land available to sugarcane 
5for alcohol Is 7 thousand hectare. 

I astrPlanfor Electrit Supply,, Val. 1, Institute Naclonal 
2de Electrification (I DI), Guatemala. 
3 1nstitu co ,Ti'caraguense do Eneraia. 
4_nter1ev rith Rodolfo 'arvaez,Esso Standard Oil, S.A.
Incerviev with Jorge Jenkins, Director, Instituto de Recursos
 
5 Naturales ((CI A).
Interview with Soul Levtes, Director, ACRO-ZIA,. 

Source: MITRE 1980. 
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Hydro aite Geothermal sites
 

(5MW or mcre) Under exploration
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Oil refinery 

/Geothermal%\Resource$l
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H~ONDURAS 

C .stoodaV Plants Centroameriea'V.San o 
v*'relic

v.RdI"%V.Cerro NegroIV. dl H~yo,t • 


4 V. Momotombo
 
P-ngo do 

Coit~aCorinto nagua 

Plants Sandino Managu a V.Tumbe 

Lagode"V.om as j 

V. Nicaragua_. 

V. oncpcih\ 
V.,46i@rs Caribbean Sea 

Pacific OceanJ 

COSTA RICA 

Figure 10. 
 Energy Resources
 

Source: MITRE 1980.
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two Managua generating plants, a number of land management problems should be addressed. The potential of
these two fast growing plants appears significant (MITRE

1980).
 

AGRO-INRA is also interested in developing a gasohol program using sugarcane as 
the alcohol source. A feasability
study wast completed during the Somoza regime but current

financial support is uncertain.
 

3.4 Vegetation
 

3.4.1 Flora and Vegetati
 

The flora of Nicaragua is very rich, with well in excess
of ten thousand species known and many more yet to be discovered. The earliest and still the only flora treating
the entire country is that of Goyena (1909). It is incomplete and very out of date. 
Other botanical publications

dealing with Nicaragua are few, but several important
regional works have been completed,including one for the
upland pine forests by Denevan 
(1966) and another for the
Caribbean coast by Radley (1960). 
 A few timber species

are discussed in a report by Salter (1956).
 

Taylor's (1963) general outline and map of the vegetation
communities of Nicaragua treats the major plant communities
and their features (Fig. 11). Taylor's study, the most
extensive for Nicaragua, forms the basis of the following
discussion. Deforestation and land use practices have to
some extent altered the basic features and composition of
the communities. 
There is presently almost no undisturbed
natural forest remaining in western Nicaragua. Five zonal
plant communities may be broadly distinguished in Nicaragua.
These are, 1) lowland evergreen rain forest, which includes
the lowland rain forest and lowland wet forest of Holdridge,
1963, 2) lower montane rain forest, 3) seasonal evergreen
rain forest, 4) semievergreen rain forest, and 5) deciduous
forest. 
 Azonal communities, including swamps and beaches
 as well as an edaphic pine savanna climax can also be
added. 
The most important factor controlling the distribution of the plant communities is the length and severity
of the dry season, but where there are elevational differences the effect of temperature prevails (Taylor 1963).
 

Lowland Evergreen Rain Forest. 
 This is the dominant
community of the Caribbean lowlands and is the least disturbed
 or exploited plant community in Nicaragua. The forest is
typically tall, usually exceeds 
 30 m, with emergent canopy
trees well above this height. 
There are four layers of
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OCCURRENCE OF ' 
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Z. 

2%% 

% 

Figure 11. Distribution of the major vegetation zones. 

Source: Taylor 1971.
 

vegetation, and the spe-zies composition is diverse.
 
Species in the families Leguminosae, Rubiaceae, Melasto
matace"e,Apocynaceae, and Palmae are the most fre
quently encountered, although usually no single species
 
or species group predominates. In adjacent northwestern
 
Costa Rica a legume, Penteclathra may account for up to
 
30 percent of the total number of canopy trees at some
 
sites (OTS 1972). Curiously this species is not on Taylor's

list. Cedar and mahogany have been selectively extracted
 
over a wide area but their removal has had little effect
 
on the overall composition of the flora. The only

significant areas of forest disturbance within this
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plant community in Nicaragua occur near the few settle
ments, mostly coastal, and along the baenks of all the 
major rivers for varying distances inland. Within these 
disturbed areas are three stages of secondary growth,
including one dominated by Cecropia peltata and Ochroma lagopus
in the earliest woody regrowth, a second dominaed by
Vochisia hondurensis, Xylopia aromatica and X. frutescens
 
in a more advanced and diverse regrowth, and a third of 
predominantly Guadua amplexifolia (an introduced bamboo)
 
on regularly cultivated fertile alluvi ijsoils. A list
 
of the most frequently encountered canopy species is 
given in Appendix I. The species composition of the very
wet southeastern Caribbean region (lowland rain forest of 
Holdridge, 1967) is likely to be somewhat different than
 
the less humid northeastern region (lowland wet forest of
 
Holdridge, 1967).
 

Lower Montane Rain Forest. This is the dominant plant 
community of the highlands. Less floristically diverse
 
than the preceding community, it is nevertheless complex.

Only one tree, Chaetoptelea mexicana, ever becomes dominant 
in this community. The eastern portion of this zone is 
largely undisturbed except near rivers, however the western
 
zone that extends toward the Central Depression has been
 
almost wholly converted to various agricultural uses.
 
This is Nicaragua'smost important coffee growing zone,

whern stands of mature forest remain only on the steepest
 
slopes. Early stages of secondary growth in this zone
 
usually include Cecropia peltata, Croton panamensis; Zexmania
 
frutescens, Lippia. myriocephala and Senecio panamensis,
 
as well as a diverse assortment of other species. Tree
 
species of the canopy are given in Appendix I.
 

Seasonal Evergreen Rain Forest. 
This type and lower montane
 
rain forest are much less extensive than the wetter and
 
drier communities to the east and west. 
in addition, much
 
of this zone has been deforested and converted to various
 
agricultural uses, especially for grazing. 
Taylor (1963)

reported that the only extensive mature stands of this
 
formation are in the area lying to the east of Lake Nicaragua.
 

The floristic composition of this zone is a transition
 
between wetter lowland evergreen rain forest and drier semi
evergreen forest. 
The main floristic variation within this
 
zone is due to the effects of elevation. Commoner canopy
species of this community, all of which occur elsewhere in 
smaller numbers, include Bombax, Cassia, Hymenacea, Nectandra, 
and Platymisci um. Regrowth stages are likewise a composite

of species intermediate between evergreen and semievergreen
 
areas; Miconia and Citharexylum are characteristic regrowth
 
species.
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Semievergreen Seasonal Forest. 
This is the dominant vegetation

community of most of the Central Depression and Pacific
 
region of western Nicaragua. According to Taylor (1963) no

primary stands of this formation remain in Nicaragua and
 
mature secondary stands are uncommon. The area formerly

covered by this zone is now 
 a mosaic of numerous small second
ary communities of various ages. 
 Where successions develop,

usually in ungrazed pastures, the invading species are diverse,

but where both grazing and fire are prolonged and repeated

the most common plants are Pithecolobium dulce and several
 
species of Acacia, notably, A. costaricensis, and A. farn
esiana, at higher elevations A. pennatula is common. 
On
 
volcanic soils the succession is different with Cochlospermum

vitifolium and Tecoma stans the most frequent, on abandoned
 
cultivated lands Guazuma ulmifolia and 
 Luehea candida dominate
 
drier areas include Bursera sinaruba and Lysiloma spp., and
 
wetter cultivated areas have Gliricidia sepium. Older
 
successions are progressively more diverse and contain species

exceeding 30 m in height (Appendix I).
 

Deciduous Seasonal Forest. 
As with semievergreen forest
 
this plant community has been largely replaced by various
 
secondary communities. 
 It occurs only in the Central Depress
ion and on the Pacific coast, and several of Nicaragua's most
 
densely populated urban areas lie within this 
zone. The
 
predominant species are often the same ones that occur in

similar types of successional stages leading to semievergreen

forest. Deciduous forest differs most obviously from semi
evergreen forest in a greater degree of deciduousness (often
 
as long as six months), 
lower height, and in the composition

of the secondary associations which may range from open to
 
dense stands of small deciduous trees and large shrubs. Vines,

cacti and other spiny plants are often locally abundant.
 
Where they occur, trees large enough for timber are usually

of poor quality. 
Trees more than 10 m tall occurring in
 
this formation are given in Appendix 1.
 

Riverine and Swamp Formations. 
These azonal plant communities
 
occur chiefly along rivers or in other low-lying sites marked
 
by increased water supply and poor soil aeration. They

differ in both physiognomic structure and in species com
position from the adjacent vegetation communities growing on
 
more well-drained sites. 
 Within drier zones the vegetation

community is usually an Enterolobium cyclocarpum--Ceiba

pentandra riverine forest. 
 Structurally this formation resembles
 
a semievergreen rain forest, but exhibits very little decid
uousness, even when surrounded by deciduous forest. 
Other

species particularly common in this riverine forest are
 
Astronium graveolens, Sterculia apetala,and Albizzia caribaea 
in the upper layer, and Inga spuria in the lower layer. Where 
the low-lying area is very extensive and poorly drained the 
Enterolobiur--Ceiba pentandra riverine forest gives way to 
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a tall swamp forest, usually in excess of 25 m high,
occasionally as high as 40 m. 
Here six canopy species
 
are always dominant: Anacardium excelsum, Couroupita

nicaraguensis, Luehea seemanii, Terminalia chiriquensis,

Guarea excelsa and Pithecolobium saman.
 

Swamp and riverine communities of the wetter rain forest 
zones, primarily on the Caribbean slope, are similar

although floristicelly more complex. 
They are often

divided into five environmental sequences that grade

into each other as follows: 1) Anacardiur--Bravaisia
 
sequence, found only at the headwaters of small streams on the western edge of the evergreen rain forest community,
2) Calophyllum-Symphonia sequence, found only on the

North Atlantic coast and adjacent low-lying regions with
waterlogged soils. 
 It is a tall swampy rain forest, often
 
growing in small "islands" surrounded by pine navanna,

and its species composition is altered where recurring fires from
adjacent savannas enter it. 
 3) Pterocarpus sequence, a
 
very common swamp forest community of the southern half

of the Atlantic coastal plain. 
 It grows on low-lying
sites of rapidly fluctuating water level, such as 
along

small streams, or with mangrove communities, usually as
 
a well-demarcated band just inland from the mangroves.

4) Carapa--Campnosperma sequence, found on low-lying,
waterlogged, high mineral soils, such as the floodplains

of larger rivers. 5) Erythrina--Pachira sequence, an
 
edaphic climax swamp forest found extensively along the

banks of the lower Rio Coco but rare elsewhere. Near the
river the vegetation is dominated by Erythrina glauca,
but as 
the soil changes away from the river, Pachira acquatica

completely dominates. 
 Thorny lianas are common and there

is no ground layer firm enough to support footing.
 

Mangroves. 
This plant formation is similar on both
 
coasts, though of far greater extent on the Caribbean.
 

Salt meadows. 
Found only on the river delta formed by the
Rios Real and Negro that flow into the Gulf of Fonseca,

the salt meadows are a series of climax herbaceous or savanna
communities that grow on very low-lying sandy flats subject

to occasional seawater flooding. 
 Soil salt concentration

is very high and often evident as a thin crust on the topsoil.
Near muddy channels the salt meadows give way to mangroves.
 

Beach communities: The Nicaraguan littoral consists of several
 
zones beginning with a pioneer community of low, trailing
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and sand-binding plants and progresses through a closed
 
herbaceous zone, a bush zone, shrub zone, and finally a
 
woodland that merges with the climax community behind.
 
The community is well developed on both the Caribbean
 
and Pacific shores, as well as the freshwater beaches of
 
Lake Nicaragua and Lake Managua. The dominant pioneer

in the sand-binding zone in all areas is Ipomoea pes-caprae.
 

Upland pine and oak forest. The genus Pinus is of interest
 
in Nicaragua because it is here that it reaches its southern
most limit of occurrence in North America. Upland pine

forests are estimated to cover more than 1500 square km in
 
Nicaragua, mostly in the northern highlands in the Cord
illera Segovia. Typically they grow on a largely acidic
 
and sandy soil in moderate to well-drained regions between
 
400 and 700 m; none occur in poorly drained areas. Stands
 
of upland pine consist chiefly of 3 species but all are tall,
 
25-30 m, and are logged to varying degrees.
 

Highland pine communities in Nicaragua are believed to be
 
maintained by a combination of human disturbance, soil type,
 
fire and perhaps other factors, and thus do hot represent
 
a true climax forest type. Where burning is prevented up
land pine communities are invaded by mixed hardwood species,

often one or more species of oak (Querecus). Excessive and
 
repeated burning of pine forest, however, may also lead
 
to its replacement by one or more species of fire-resistant
 
oaks.
 

Pine savanna. The lowland pine savannas are regions composed

primarily of grassland with scattered pines (Pinus caribaea)
 
although they are frequently invaded by fingerlike extensions
 
of evergreen rain forest or swamp forest (Fig. 1.2). 
 They
 
occur most extensively over Pleistocene marine sediment soils
 
of the northeastern lowlands. 
The lowland pine savannas have
 
been continuously logged since the 1920's and few large pines

remain in accessible areas (Howell 1971). The age and origin

of the pine savannas is unclear though they are certainly

ancient. At least within historic times they appear to have
 
been maintained by fire and thus represent a fire-caused
 
disclimax (Taylor 1963).
 

ll/
3.4.2 T.mber Resources and Timber Exploitation 

Nicaragua has the largest land area of any Central American
 
country and also the most extensive area of remaining forests.
 
Over half of the country is still covered with various kinds
 
of tropical forests, virtually all of which is in the eastern
 
mountain and lowland region. However, estimates of total
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Source: Howell. 1971.
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forest to nonforest land show a steady decline in forest
 
land (Fig. 13) and this is likely to accelerate as efforts
 
to develop the eastern region are just beginning.
 

Usable timber stands have been estimated at 4 million acres.
 
(Quart.Econ. Rev. 1980). 
 Of this about 1.5 million acres

of lowland pine (Pinus caribaea) are the most important

commercially. 
There are 	also large stands of pines (Pinus oocarpa)

in the northern highlands. Both species produce good lumber,

that of P. caribaea being much like Slash Pin" of the
 
southeastern United States. 
Both species alr-,produce good

commercial quality resin. 
Almost all tracts of pine in

Nicaragua have been exploited to varying degrees. 
No
 
estimates of the annual pine harvest or yield, or potential
 
yield could be found.
 

According 	to 1971 cansus 
figures, forest products are used
 
in 77 percent of all Nicaraguan households, chiefly for
 
firewood for cooking. However, the main source of forest
 
exploitation is for lumber exports. 
 Sawn wood 	exports

amounted to 88,000 cubic m in 1976. 
 Plywood is an important
 
export product, and all types of wood exports earned U.S. $7.6
 
million in 1978.
 

The tropical forests of the eastern coastal region contain
 
a variety of hardwoods, but unlike pines, these are not in
 
pure stands, therefore economic exploitation is often diffi
cult due to problems of access and transportation. Present
 
production is principally in mahagony and Spanish cedar.
 
There are also stands of balsa in the southeast. Other trees

yielding lumber in lesser commercial quantities include
 
rosewood, guayacan, lignum vitae, nambar, dyewood, ebony

and gum. Rubber is found in small quantities in a wild
 
state. No estimates of the annual hardwood yield, or of
 
the total managed forest in plantations could be found.
 

About 50 percent of the forests are state-owned but commercial
 
lumber concessions are operated mainly by U.S. and Canadian
 
firms. 
 An Israeli company is engaged in the production of
 
plywood. Roundwood removals in 1975 totaled 2.9 million cubic
 
meters (102 million cubic feet).
 

11
 
Sources: 	 Caltagirone et al. 1972.
 

Kurian. 1978.
 
Quart. Econ. Rev. 1980.
 
Shane. 1978.
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6100 

Eastern Nicaragua's tropical forest areas have been
 
exploited extensively since 'logging operations began 
some forty years ago, but until 1976 no reforestation 
legislation existed.' Nicaragua's DepaTtent of Forestry 
(now within INA following the revolution) established 
guidelines for the harvesting of timber ecies and in 
the first six months of 1977 collected about $55O000 (U.S.) 
in fines from violators, Current plans for the country's
tropical forests include intensified logging, pulp and 
paper mills, and plywood facto&Aes which should Imcresse 
commercial extraction of lumber for newsprint,- paper 
board, domestic tissue, containe -s, packaging, textiles, 
clothing, and wood p&nels. Plans also call for a
 
natural reforestation program imder which loggers must
 
spare parent stock for regeneration. Enforcement of 
reforestation program remains a problem. 

The Instituto Nicaraguense de Recuros Naturales y del Ambiente
 
_(IRENA) has plans to establish priorities for envirotmnental
 
forest projects, rural development forest projects, new facili
ties for training, education and research, and industrial forest
 
projects. These projects are aimed,at reducing the
 
undesirable effect of uncontrolled forest exploitation.
 

Data could not be found on the rate of loss of pine and
 
of hardwood, or of the proportion of loss due to fire,
 
inse.ct or other biological damage, firewood gathering,
 
or clearing for agrarian purposes* An FAO report
 
described. the insects that attack Pinus caribaea 
in northeastern.Nicaragua (FAO 1971), 

G500 FOREST, 1000 ha. 

6400 

63006200 1964 65 6 6 

1964 65 66 67 68 69 70 71 72 73 74
 

Sigure 13. Decline of Total Forest, 1964-74
 

Source: FAO. 1975.
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3.5 Fauna and Conservation
 

The native terrestrial vertebrate fauna of Nicaragua has not been
 
extensively studied. No systematic distributional studies of any

of the vertebrate classes 
(mammals, birds, reptiles and amphibians,
 
or fishes) have been completed for the entire country, although
portions of the country's ichthyofauna are well inventoried (Sect.
3.5.2). There are, however, a number of studies of a more limited 
scope, including: for sharks 
(Thorson 1971, 1976), fish(Astorqui

2971; Miller and Carr 1974; Bussing 1976; Davies 1976; Koenig et
 
il. 1976; Thorson 1976; Villa 1976b),amphibians (Villa 1972a)

reptiles (Villa 1972b;Wilson and Villa 1972), birds (Howell 1957,

1969, 1971), and mammals (Jones and Genoways 1970; Jones et al.
 
1971; Yates et al. 1979). Many of these studies pertain to
 
limited geographical areas or do not provide information on pop
ulations, so their usefulness in conservation planning is limited.
 

3.5.1 Mammals
 

More mammals have been placed on the endangered list in 
:;icaragua (US Dept, ntaer-or 1978; IUCN 1976) than for all 
other vertebrates combined (Table 17). Significantly, all
 
are large species or species of potential commercial value
 
(e.g. pelts, pet trade) that are likely to be affected
 
rapidly and strongly by human pressures or by destruction
 
and alteration of their habitat. 
The absence of small
 
mammals from the list doubtless reflects the lack of infor
mation on populations and distributions of many of these
 
less well known species. Many of theise may also be included
 
on the list when they are better known or brought to the
 
attention of conservationists. It is also important to
 
note that part of the information used for inclusion or
 
omission of species on the endangered list is derived in
 
part from neighboring countries or from the "best current
 
knowledge", some of which is not necessarily backed by

scientific studies. 
 There have been no population
 
studies of any of the larger mammals in Nicaragua.
 

3.5.2 Birds
 

Birds have likewise been little studied in Nicaragua. No
 
species are currently listed by the Red Data Book (1979);

Nicaraguan species listed by the Federal Register as en-

A1nrered (Table 17) are primarily ones that are rare through
out their breeding and wintering range, or ones that are
 
relatively low density, low visibility species wherever they
 
occur. 
Given the large amount of undisturbed habitat in
 
eastern Nicaragua, populations of the latter species may be
 
near normal. But as with other vertebrate groups, those birds
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whose ranges are confined to the dry Pacific slope are those
 
that are likely to be most seriously affected by man's
 
activities. Almost certainly a number of larger species

formerly resident in western Nicaragua have been largely or
 
wholly exterminated there including Muscovy Duck (Chairina moschato)

Great Curassow (Crax rubra), Crested Guan (Penelope
 
purpurascens), 
Scarlet Macaw (Ara Macaco) and Yellow-headed Parrot
 
(Amazona ochrocephala), among others.
 

There are no species of birds endemic to Nicaragua. The
 
Nicaraguan Grackle (Cassadix nicaraguensis) was formerly

confined to the central lakes area of western Nicaragua but
 
it has profited greatly from deforestation and cattle raising

and now is found throughout most of western Nicaragua. It
 
has recently spread into northwestern Costa Rica. Two other
 
species occur only in Nicaragua and Costa Rica, the Tawny
chested Flycatcher (Aphanocaudax capitalis) and the Mangrove

Hummingbird (Amazilia boucardi); a third, the Green-breasted
 
Mountaingem (Lampornis sybillae) occurs only in Nicaragua
 
and Honduras. The current status of the latter three species

is unknown. The first is confined to Pacific mangroves, the
 
second to the Caribbean lowlands, and the last to lower
 
montane forest. The habitat of these three species have not
 
been significantly altered.
 

Nicaragua represents the terminus of range for 44 species of
 
birds, most of which are species of more northern affinity;

several are chiefly north temperate or even boreal species

that occur in Nicaragua and adjacent Honduras only in the up
land pine regions or in the pine savannas of the north
eastern Caribbean region, far to the south of their primary
 
range.
 

Nicaragua's large reserve of forest lands serves as an
 
important winteringjround for migrant birds from North America
 
(Terborgh in Keast and Morton 1980). 
 Space is crucial,
 
because migratory species breeding throughout temperate North
 
America must crowd into a wintering area far smaller than their
 
breeding area. Furthermore, most migrant species prefer the
 
cooler, darker, interior forest habitants, rather than patches

of disturbed or second growth woodland. Consequently, de
forestation and forest degradation in Central America are
 
reducing the amount of available habitat for wintering
 
migrants to even less than what was originally available.
 

Cata presented in Figure 13 show that forest lands in
 
Nicaragua are rapidly decreasing. Morse (in Keast and
 
Mortn 1980) quotes FAO'data which suggest that if the 1955-70
 
rate of forest loss is maintained, the remaining primary
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forest in Central America will have disappeared by the
 
end of the century. Under these circumstances the relatively

large extent of primary forest still remaining in Nicaragua

is uniquely important to the survival of migrant birds and

deserves the highest priority for long term management and
 
protection.
 

3.5.3 Amphibians and Reptiles
 

No Nicaraguan amphibians are listed in the IUCN Red Data Book

(1976) but as with other vertebrate groups, inventories and

information are incomplete. No terrestrial reptiles are
 
listed but it is likely that native terreqtrial reptiles of

the Pacific slope have been subject to considerable habitat

loss or alteration as a result of the widespread alteration
 
of the region by human activities. The Federal Register

(1979) lists two species of sea turtles as endangered, and
 
two others as threatened (Table 17). 
 At least three other

species of sea turtles occur in Nicaraguan coastal waters,the
 
CsreyGreen, and hawksbill sea turtles.None are considereed
endangered at present although surveys of populations, seasonal
 
distribution, and breeding status of these species do not
 
appear to have been carried'out in Nicaraguan waters.
 

3.5.4 Ichthyofauna
 

No fish are currently listed under any category by the IUCN
 
Red Data Book, even though one species, Rhamdiz managuensis,
 
a Lake Managua endemic, has not been reported since 1907
(Villa 1976b)and is perhaps extinct. Lake Nicaragua and Lake 
Managua appear to have been relatively thoroughly inventoried
 
(Thorson 1976) but the fish of many watersheds elsewhere in
 
Nicaragua are poorly known.
 

The native freshwater fish fauna of Nicaragua is depauperate,

and is a reflection of the low species diversity throughout

Central America from the Iqthmus of Tahuantepec to eastern

Panama. 
The region from the isthmus south to Nicaragua is
 
especially devoid of fish species with only 27 obligatory

freshwater species distributed among 5 families; additional

inventories in poorly explored river systems.may increase
 
these figures slightly. The number of species with some
 
tolerance for normal sea water is higher (Myers 1966). 
 A
 
full list of obligatory freshwater species for Nicaragua
 
can be found in Millez (1966).
 

Forty-five species of fish occur in Lake Nicaragua and Lake
 
Managua; at least 25 occur in both lakes (Table 18), 
and
 
six others are uncertain, Belonesox, Gymnotus, Hemibryon,

Rhamdia sp., Rhoadsia and Rivulus 
(Villa 1976b). Only one
 
species, Rhamdiz managuensis occurs only in Lake Managua
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and it is apparently very rare. By contrast, eleven species 
occur in Lake Nicaragua and not in Lake Managua including 
a shark (Carcharhinus), the sawfish (Pristis), the tarpon 
(Tarpon), the grunt (Pomadasys) and the robalo (Centropomus). 
Several of these 11 species do not reproduce in Lake Nicaragua 
and spend only part of their life cycle there (Thorson 1976). 
Unlike Lake Managua, many of Lake Nicaragua's species are of 
marine origin or have a high tolerance for saline water, reflectin 
the direct marine connection via the Rio San Juan. Several barriers
 
now prevent the fish of Lake Nicaragua from entering Lake Managua.
 

Table 17. 	Vertebrates Listed by the Federal Register as
 
Endangered in Nicaragua. T=threatened, E-endangered.
 

Group Scientific Name 

Mammalsb Alouatta villosa 
Ateles geoffroyi frontalus 
Fells concolor coastaricensis 
F. pardalisa 

F. wiedii 
F. yagouaroundi fossa 
F. y. panamensis 
Panthera oncaa 
Trichechus manatusa 
Tapirus bairdiia 

Birdsc Falco peregrinuus tvrdinusd 
'farpia harpyja 
Numenius borealisd 
Pharomachrus mocinno mocinno 

Reptiles/Amph.c Caretta caretta 
Dermochelys coriacea 
Lepidochelys hempii 
L.olivacea 

Fish (None) 

Common Name 	 Status
 

Howler Monkey E
 
Spider Monkey E
 
Costa Rican Puma E
 
Ocelot E
 
Margay E
 
Jaguarundi t
 
Jaguarundi E
 
Jaguar E
 
Caribbean (W.Indian) Manatee
 
Central Am. Tapir E
 

Arctic Peregrine Falcon E
 
Harpy Eagle E
 
Eskimo Curlew E
 
Resplendant Quetzal E
 

Loggerhead Sea-Turtle T
 
Leatherback Sea Turtle E
 
Atlantic Ridley Sea Turtle E
 
Pacific Ridley Sea Turtle T
 

aAlso listed by the IUCN Red Data Book (1978, 1979).
 
bThe IUCN Red Data Book (1976) also lists as endangered, Myrmecophaga tridactyla
 

(Giant Anteater).

CThe IUCN Red Data Books (1976; 1978) list no birds or reptiles.
 
dMigratory north temperate breeding species; neither yet recorded in Nicaragua
 

but both possible.
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Fishes of the Great Lakes Basin, and their Presence or Absence
Table 18. 

in the Atlantic and Pacific Versants. Symbols: + present, - not
 

known to be present, ? status uncertain, (probably not present).
 

Pacifk Atlantc L Xo L Manaua L NicaraguaSpec-


+ - + - -
A lfaro rultraus + ++ + 
Ast.anaxfasfiaw.J 


- + +"-.-si'anax sp,(nuius!) + .- + -Belonesox belansu +- + - +Bramocharax bransfordi 

Br.conamericus scleroparis- + - +
 

+ - -
Carcharhin,.i,,ucas 

Cichlasoma centrarchui + (1) + - + +
 

+ "+"- +4+Cichlasoma citrinellum 
+ (1) + - + +

Cichlasoma doLi 

Cichlaoma friedrissthalii + (1) + - + +
 

- - + + +
Cichlasoma labiatum (2) 

+ (1) + + + +
Cichiasoma longimanus 

Cichlsoma marulirauda + (1) + - - +
 

Cithlasoma managsense + (1) + + + +
 
+ (1) + + + + 

Cichlasoma nigrofasciatum 
+ + + + +

Cichlaoma rostratum 
- -+Centropomus parallelu - + 

+4--Dorosoma chavesi 
+
- + + +Gobtomorus dormitor 

- ? +
Gymnots c...indinc (3) ? + 

+
- + -Hemibrcon sp. "
 + (1) + - +
Herotilapiamultupinosa 

+ - + +
Hyphessobnycon tortuguerae 

+ (1) + - +
Ltpioseus tropcts 

- + + +Mdantru sardna 
+ 4+ () +.Vtetroplus nematopw 

- 4 - .Veohettrandria umbratili 
4 4" . + +

Poecilia sp. a 
+ ++Poecilia sp. b 

"
 --Poecila sp. C 
+ (1) -+
Poeciiopstsgractit + + 

P- + - --
Pemadas.s boucardi 

PristUpectinatwu (4) - + - - +
 

- +-.-
-

Prisus pnrotteti 
- - ++.

Rhamdia barbara 
- - + -Rhamdia managuensis 

- +--Rhamdia sp. 
Rhoadsta eigenmanni - + - " 

-Rivulus isthmensu (5) + -+ 
++ + + + 

- + -
Svmbranhw marmoralus 
tarponalanticus ++ 

(1)Not present throughout most of the Chiapas-Nicaraguan Province, but limi-ed to areas by "Adantc intrusion" (Bussing, 1976). 

(2) Not reported from Xio6 (Villa. 1968, 1971b) but collected since. 
(3) Astorqui's (1972) G.carape. 
(4)Extremely rare, if present. in Lake Nicarua. 

(weVilla. 1971a)states this species to be present in the Pacific verant of Ncaragua.but no roerda are available(5) Miller (1966) 

Source: Thorson. 1976.
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3.5.5 Commercial Fisheries
 

The fishing potential in general has not been developed in
 
Nicaragua but the Instituto de Fomento Nacional (INFONAC)
 
has begun a program to reorganize and expand the fisheries
 
industry. Crab, crayfish and tuna fisheries are all being
 
encouraged. Shrimp and lobster exports have been growing
 
and were valued at $22.4 million in 1977 (Quart. Econ.
 
Rev. 1980).
 

Nicaragua's large inland lakes support an active fresh
water fishery industry that suppliei prima-rily local markets.
 
Most of this catch is taken by Lake Nicaragua's 600 plus
 
fishermen, most of whom fish mainly dtzring the November
 
to March dry season. Lake Managua fishing supplies only

local markets. Two of the cichlids (C. citrinellum and C. 
dovil) are important Lake Managua fishery species. An 
average fish harvest of 4.8 kg/ha/yr for Lago de Managua

during the mid-1970's is comparable to or a bit above the
 
yields ot most lakes with similar dimensions and dissolved
 
solids (Cole in Thorson 1976). This yield of 4.8 kg/ha/yr
 
is substantially higher than that of 2.7 kg/ha/yr reported
 
in 1960 (McCormick and Guffy 1980).
 

The only commercial fish processing plant on Lake Nicaragua
 
(as of 1972) is at Granada. Sawfish are the company's
 
primary interest but guapote, mojarra (Cichlasoma citrinellum)
 
gar and shark are also processed. A 1972 survey supported
 
by U.S. AID(Davies 1976) indicated the possibility of
 
overexploitation of sawfish and shark. However, if market
 
demand could be increased, the fishing industry for the
 
other species (above) could also be rapidly expanded. For
 
example, the eastern shore of Lake Nicaragua is yielding

what has been roughly estimated to be less than 0.45 kg/ha/
 
year, an extremely low average figure. Probably higher
 
rates of cropping occur locally but even the current estimate
 
(1972) for the entire lake, of 45,455 kg Cl million lb/acre), 
amounts to a yield of only 0.56 kg/ha.
 

Indications are strong that the fish catch from Lake
 
Nicaragua could he doubled by the existing population of
 
fishermen, using the same equipment, if market conditions
 
were such as to encourage greater fishing effort. In
 
addition, it is believed that the high productivity of
 
Lake Nicaragua and Managua could be further increased (exce2t
 
sawfish and shark) through improvements in fishing techniques,

introduction of additional picivorous fishery species, and
 
the management of breeding and feeding habitats for increased
 
production of fishery species (McCormick and Guffey 1980). But
 
such programs to augment production should not precede basic
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research on food webs, breeding, ecology, parasitology and
biomass of various species in tne food chain.
 

Fishing on the eastern side of Lake Nicaragua has greater
 
potential because it is wind-protected, shallow and weedy.
 
The weedy areas are prime habitats for gar, guapote, and
 
mojarra. A main disadvantage of fishing in this area is
 
that the principal markets are alm-st all far away on the
 
west side. Consequently most of the catch from this area
 
is sold in the salt-dried form, a method satisfactory for
 
gar which is usually not eaten fresh, but not suitable for
 
guapote and mojarra because their quality is poor when dried.
 
For drifd gar there is another pyoblem. They cannot be
 
dried properly ir,the wet season, and as a result are usually
 
over-salted or nearly spoiled before they reach market. The
 
poor quality of fish in the wet season is one reason demand
 
(and price) is low at this time of year. As a result there
 
is little gar fishing in the wet season even though the
 
catch rate is highest then. Smoking is also impractical
 
bucause wood is scarce and costly. Gar fishing, as well
 
as fishing for the other species, if it is to be a
 
commercial success, awaits economical methods for drying or
 
smoking or preserving by other .methods (Davies in Thorson
 
1976). 

Fisheries information was not found on the following topics
 
for coastal species: 1) inventory of species, 2) estimate
 
of number of persons engaged in commercial marine fisheries,
 
3) fisheries facilities, 4) exploited fish, and 4), annual
 
fish catch. Likewise no information was located on current
 
fish culture projects, seafarms, shrimp forms, or on legal
 
control, regulations and enforcement within the industry.
 

3.5.6 Sport Fisheries
 

Sport fishing is done chiefly on Lake Nicaragua in the
 
quiet e, waters among the Isles of Granada (Las Isletas). 
There has been no effort to expand the industry, particularly
 
during the recent civil strife and political instability.
 
Tarpon and snook (centropomus parallelus) are present in low
 
numbers. The biggest obstaclesto sport fishing in Lake
 
Nicaragua are probably the rough water conditiors and the 
distance from a tourist camp to the best fishing areas. The
 
major exception is the tarpon fishing camp located on the 
upper Rio San Juan where fisherman are flown directly from
 
Managua. As of 1976 the cost was about $100 (U.S.) per day;
 
the camp can accommodate up to 16 persons. Another fishing
 
camp has reportedly been established nearby and problems
 
have developed over fishing rights. The best snook fishing,
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according to reports by fishermen, is in the San Carlos area
 
although rough water limits fishing activities to only four
 
to six months of the year (Davis in Thorson 1976).
 

3.5.7 Reserves and Protected Areas
 

Nicaragua began a land use and land capability survey,
 
including its wildlands, following the Central American Meeting
 
on the Management of Natural and Cultural Resources held in
 
San Jose, Costa Rica in 1974. The initial phase, the Pacific
 
region, was completed and the second phase, the northern and
 
central highlands, was initiated by 1978(La Bastille 1978).
 
Within the western region, highest priority was given to the
 
new Volcan Masaya Pilot National Park, in large part because of
 
its nearness tc heavily urbanized areas and value as an educa
tional area. The Wldlands unit of the Centro Agronomico Tropical
 
de Investigation y Ensenanza (CATIE), based in Costa Rica, has
 
provided training, consultant services, planning assistance,
 
and interpretative expertise for this park project. Although
 
Nicaragua under the Samoza regime did not have an agency
 
specifically dealing with national parks, the project received
 
a million dollars U.S. from the Central Bank of Nicaragua. An
 
additional $ R00,DOZ US was promised from the Central American 
Bank for Economic Intergration if national planning gave it top
 
priority ( La Bastille 1978).
 

Following the civil strife of 1979 the new governme.it established
 
the Instituto Nicaraguense de Recursos Naturales y del Ambiente
 
(IRENA), a natural resources agency charged with responsibility
 
and control of the nation's natural resources. A number of
 
previously autonomous institutions, including the Centro de
 
Investigaciones Cientificos Nicaragua del Banco Central de
 
Nicaragua, and the Project Parque Nacional Volca'n Masaya del
 
Banco Central have now been placed under the direct supe- L-ion
 
of IRENA (La Gaceta, Oct 25, 1979). No current information
 
on the allocation funds for Parque Nacional Volcan Masaya
 
or the status of the project is available. Prior to the 1979
 
civil strife, Parque Nac'onal Saslaya (Fig. 13), a mountainous
 
11,800 ha area in the north central highlands, was the only
 
area to have been officially declared a national park. The
 
undisturbed tropical forests within its boundaries are iso
lated, wholly undeveloped, and known to provide suitable
 
habitat for such species as jaguar, margay, deer, peccary,
 
and boas (La Bastille 1978).
 

One other mountainous region and several volcanos in the west
 
have been recommended for preservation or for national park
 
status by the Organizationof American States (OAS 1978), or 
by the Catastro e Inventario de Recursos Naturales
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Location of one declared and two Proposed national parks,
natural reserves, or other special interest areas in
Nicaragua. Declared national parks # ; proposed nationalparks a ; proposed natural areas & ; interest areas
with 	specific recommendations at the present*
N. P. 	 - 1. Saslaya
2. Masaya National Park.
N. p. 	 3. Macizos de Penas Blancs
4. Momotembo Volcano N. P.
6. Cosiguina N. P. 	
5. Maderas Volcano N. P.
7. Rio Indio Natural Reserve. 8. Rio
San Juan Natural Reserve. 9. Mosquito coastal lagoons
Natural Reserve. 
10. 


11. 	
Fonseca Gulf Biological Reserve.
Pearl Isl. and Miskito Cayes.
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"(McCormidcand Guffey 1980). These include the proposed

Parque Nacional Macizos de Penas Blancas. a region of
 
pine and oak in the central highlands, -.
raue Ndcional
 
Cosiguina, a volcano in the extreme noxniwest that still
 
contains considerable expanses of dry forest and savanna,
 
the proposed Momotambo Volcano and Maderas Volcano parks

(Fig. 13), and the Peninsula de Chiltepe, an area with
 
remanent deciduous seasonal forest, most or all of which
 
is disturbed or modified in various ways.
 

The salt meadows, mangroves and dry forest and scrub
 
surrounding the river deltas of the Bay of Fonseca have also
 
been recommended for biological preserve status by the OAS
 
(1978). This is an important Pacific coast brackish water
 
community and provides habitat for a variety of wildlife
 
(Table 19).
 

Several areas on Nicaragua's Caribbean coast have also
 
received considerable interest. The Pearl and Miskito
 
Cayes mentioned by La Bastille (1978) are two tiny remote
 
islets of the northwestern coast that are of particular
 
importance. The region contains coral reefs, wild beaches and
 
and sandbanks, and i--an important feeding area for both the
 
ceen and Carey sea turtles. Miskito India s are scattered 

throughout the region on the coast and on the cays and 
depend upon the turtles as a major source of protein. Two 
processing plants already on the islets process shrimp and 
other shellfish; formerly they also processed sea turtle
 
meat.
 

The Rio Indio reserve a prime tract of lowland evergreen
 
rain forest, has also been recommended for preservation.
 
because of its wilderness condition and because of its
 
representative flora and fauna. 
It includes a coastline,
 
a canal, and a huge tract of rain forest (Table 19).
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Table 19. 
 Declared and Proposed National Parks and Proposed Natural Reserves.
 

Declared National Parks
 
Saslaya (1971) 


Proposed NationalParks
 
Masaya 


Macizos de Penas Blancas 


Momotombo Volcano 


Maderas Volcano 


Cosiguina 


PROPOSED NATURAL RESERVES
 
Rio Indio 


Rio San Juan 


Mosquito coastal lagoons 


Fonseca Gulf Biological Reserve 


humid tropical forest and
 
cloud forest; forms part of
 
larger wilderness area, which is
 
proposed as a biosphere reserve.
 

dry low tropical forest, very
 
modified and altered; high human
 
density; protects interesting geology.
 

pine and oak, and cloud forest; very
 
modified due to logging of Pine.
 

remnants of second-growth semi-ever
green seasonal forest
 

remnants of second growth semi-ever
green seasonal forest
 

savanna and dry tropical and humid
 
subtropical forest; last remaining
 
habitat of its type of some size;
 
preservation considered urgent.
 

representative and virtually undist
urbed lowland evergreen rain forest;
 
coastline includes one of last remain
ing nesting sites of Hawksbill Sea
 
Turtle.
 

representative lowland evergreen rain
 
forest in Nicaragua's wettest zone.
 

representative lowland evergreen rain
 
forest; indiginous Amerindian
 
population.
 

hot arid lowland with mangroves, wind
ing creeks, brackish lagoons, and
 
salt meadows; contains herons, egrets,

waterfowl, parrots, howler monkeys,
 
and crocodiles.
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Table 19.continued.
 

Peninsula of Chiltepe 	 Remnants of deciduous seasonal
 
Forest, mostly second growth; near
 
Lago Managua.
 

'reas identified of special interest
 
Pearl Isl. and Miskito Cayes island-reef-sandbank zone of 

northenstern coast; feeding ground
 
for Green and Carey sea turtles;
 
contains substantial Miskitc 
Amerindian population; presence of
 
seafood processing plant represents
 
potential 	confl ict.
 

Sources: 	 La Bastille. 1978. 
McCormick and Guffey. 1980. 
OAS. 1978.
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4.0 Environmental Problems
 

4.1 Land 	Use Problems
 

This section reviews environmental problems in Nicaragua.
 
The major 	environmental and land use problems facing
 
Nicaragua 	are similar to those of other developing Latin
 
American countries, with one exception. Much less of
 
Nicaragua's land surface has been exploited or degraded,
 
and nearly half still remains in undisturbed natural forest
 
Thus, in some respects, Dlicaragua is in a better position to
 
embark on 	an enlightened course of management, exploitation
 
and preservation of its land and resources than are its
 
neighbors. The major land use problems, as elsewhere, fall
 
within the categories of soil conservation, water con
servation, and timber and natural resource conservation and
 
exploitation. The first section discusses these problems.
 
The second section treats environmental problems caused by
 
intensive 	development in both urban and rural areas. In 
each case 	the problems are outlined, their causes discussed,
 
and in some cases, corrective steps are that could be taken
 
are also mentioned.
 

4.1.1. 	 Land Use Prcblems Caused by Current Agricultural
 
Practices 12/
 

At the root of both boil and water conservation and
 
management problems is the unrestricted spread of sub
sistence-based agriculture. As elsewhere in Latin
 
America, where a large proportion of the population is
 
employed in agriculture and there is a rapidly growing
 
land-hungry peasantry, subsistence agriculture will con
tinue to expand,often into areas that are wholly un
suitable for the types of agriculture attempted. Even
 
where the 	land is of high quality for agriculture,
 
subsistence-based methods often result in extremely in
efficient yields and a general deterioration of the
 
soil and water quality. The most frequent types of
 
land degredation associated with subsistence agri
culture are loss of soil productivity, soil erosion, and
 
a deterioration of the water supply and quality.
 

Soil erosion plagues many parts of Nicaragua, and seems to
 
be almost an unavoidable consequence of present agriculture
 
activity. It is most serious in the Matagaipa, Esteli,
 
and Ocotal areas, but occurs to a greater or less degree
 

Sources: 	 Caltagirone. 1972.
 
Shane. 1978.
 
Shane. 1978.
 
UNEP. 1976.
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virtually throughout on cleared and sloping land
 
irrespective of wheher the rainfall is light or
 
heavy. According to Taylor (in UNEP 1976),in areas
 
with less than 1400 mm of annual rainfall erosion has
 
eliminated the arable layer of soil on steep slopes
 
over thousands of square kilometers. No additional
 
details were given . The main causes of the erosion
 
are: a) removal of natural forest or vegetative
 
cover on steep slopes or other areas sensitive to
 
soil loss, b) planting crops (often corn) on slopes
 
that are too steep, c) burning pastures which then
 
exposes the soil to heavy rainfall at the beginning
 
of the rainy season, d) local flooding of land adjacent
 
to low-lying areas or along rivers.
 

McCormick and Glffey (1980) mention particularly severe
 
erosion in the area immediately south of Managua. This 
area is hilly with some moderately steep slopes. It 
is heavily cultivated, primarily with temporary crops
 
such as cotton, corn, sorghum and vegetables, which
 
are susceptable to erosion by bothwater and wind. Wind
 
erosion is particularly acute near the end of the dry
 
season (April to May), water erosion more severe in the
 
first part of the rainy season (May and June).
 

Even areas under cultivation with permanent crops are
 
not immune to problems of soil erosion. Where coffee is
 
grown on very steep slopes, water runoff is rapid and the
 
land is subject to erosion. Coffee now accounts for
 
over 60 percent of all land under permanent crops and is
 
particularly important in the northern and Pacific
 
regions. Perhaps the major cause of soil loss or soil
 
degredation is the conversion of tropical forest to
 
pasture land. The difficulty is that most of the most
 
productive lands throughout Nicaragua are already owned
 
and usually intensively cultivated or used for pasture
 
for cattle. Whenever roads are constructed, it is usually
 
into previously inaccessible forested areas for purposes
 
other than agriculture, such as logging, mining, or
 
petroleum exploration. The land hungry poor from both
 
urban and rural areas usually follow and accelerate the
 
deforestation, and in addition, government-sponsored
 
colonization projects may bring many more. Most of these
 
settlers practice subsistence agriculture on soils wholly
 
unsuited for it.
 

Cattle raising also frequently comes into direct conflict
 
with the wisest and most efficient use of land. Until
 
recently the most productive land in Nicaragua was
 
primarily owned by a minority that grew cash crops such
 
as cotton, or raised cattle, both primarily for export.
 
Consequently, much of the most productive land was often
 
devoted to pastures while small cash crop farmers were
 
forced to exploit marginal lands on steep slopes and with
 
poor soils.
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In addition to the irreversable loss of &oil that occurs
 
as forest clearing continues, water supplies will also
 
be jeopardized by the rapid runoff and siltation. 
Nicaragua

has vast water resources, still largely untapped, on the
 
Caribbean slope. At least formerly there were plans to

harness some of the potential energy of these resources
 
through a hydroelectric plant on the Rio San Juan.
L_/ 

4.1.2 Pesticide Pollution
 

Pesticide use in Nicaragua has grown to alarming proportions

and is now an important environmental problem as well as
 
an economic one. Heaviest pesticide use has been con
centrated on the large commercial farms, although the use of
 
chemical pest control has spread to all parts of the agri
cultural sector. 
A major cause of the dramatic rise in
 
pesticide use during the past twenty years has been the in
creasing importance of cotton as an item of export. 
Table
 
20 gives pesticide consumption for cotton cultivation
 
during 1973-74. The rise in use of pesticides has resulted
 
in an increase in imports and an increase in insectides
 
formulated in Nicaragua. Examples demonstrating the in
crease in imported pesticides may be seen in Table 21
 
Most of this rise has occurred since 1965. It can also be
 
seen in Table 21 that the amount of formulated insectide
 
manufactured domestically is much larger than that imported.
 

Three important problems associated with chemical control
 
of cotton pests have been 1) the creation of new cotton
 
insect pests, 2) the aggravation of pest problems in
 
surrounding crops, and 3) high resistance of pests to 
chemical control. Insectices formerly used on cotton or 
other crops to eliminate a few harmful species also elimated 
beneficial species that acted as biological controls. 
This
 
allowed the rise of a number of new harmful species that
 
were formerly unimportant pests economically. For example,

the most serious jotton pests in most of Central America
 
were formerly the red boll weevil (Anthonomus grandis)

and the leafworn (Alabama argillacea). Following widespread

applications of insectides 
 DDT, DMC, toxaphene and later
 
organo-phosophorated products, there was a rise in the boll
worms (Heliothis spp.), 
 the cotton aphid (Aphis gossypii)

and the false pink boll worm (Sacadodes pyralis). The
 
urgency of the problem is illustrated by a rise in pests

that formerly caused no problem in Central America, e.g.
 

Sources: 	 Caltagirone. 1972.
 
McCormick and Guffey. 1980.
 
LNDP. 1976.
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Table 	20. Consumption of Pesticides in Cotton Cultivation, 1973/74
 

Consumpt. of Pesticides per Pesticires per Pesticides
 
pesticides by capita. sg. km per cotton
 
cotton (1000 kg) (ilos/inhabitants (kilos/Km2) one (kilos/
 

inhabitants)
 

7809 	 4.12 66.1 43.02
 

Source: UNDP. 1977.
 

Table 	21. Pesticide Consumption and Production
 

1966-1967 	 1971
 

A. 	Use of
 
Imported Pesticides
 
1. 	Azodrin 5075 lbs. (1966) 246,210 lbs.
 
2. 	BHC-DDT-MP 30,000 lbs. (1967) 50,000 lbs.
 

3-15-1.5
 

B. 	Imported vs. domestic
 
production
 
1. 	Liquid 1.36 m lbs. vs. 18.44 m. lbs
 
2. 	Solid ca 117,000 gal vs. 1.8 m gal.
 

Source: UNDP. 1977.
 

army worm (Prodenia spp.), the white fly (Bemisia 
tabaci), and the cabbage looper (Trichoplusia).
 

In addition to the problews mentioned above, several
 
less obvious but no less serious problems that result
 
from massive reliance on chemical pest control include
 
the incorporation of pesticides into the wildlife food
 
chain, into nutrient cycling, and ultimately into
 
exportable meat and foodstuffs used for human con
sumption. Most al;irming of the latter is unazceptably
 
high levels of che-nical pesticides in human milk. 
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In cotton-growing areas of Guatamala, nursing infants 
were consuming up to 400 times the maximum acceptable 
milk intake of DDT (UNDP 1976). Similar values could 
probably be found in Nicaragua where cotton production
 
is even more intensive. Finally, pesticide runoff into
 
streams and coastal areas may ultimately affect marine
 
and estuary fish and other commercial seafood resources.
 
However, if the results of McCormick and Guffey (1980)
 
are correct, pesticide levels are apparently still
 
negligable at Corinto Bay on the Pacific, despite the
 
fact that it is the marine outlet for a heavily agri
culturalized watershed. Currently Malathion and
 
Parathion are the pesticides mostly commonly used to
 
control insects in this area. The concentration of both
 
were below detectable limits in bottom sediments, and
 
at present the insectide runoff entering this bay is
 
so low that, according tc McCormick and Guffey (1980)
 
there is not likely to he any adverse effect on the benthos
 
and related estuary food chains. Apparently concentra
tions of DDT and other less degradable chemicals used 
previously, and for much longer periods of time, were 
not monitored. No other analyses were found for Nicaraguan 
coastal waters.
 

Despite the increasing use of pesticides, a program of
 
integrated cotton pest contrel was initiated in 1968. The
 
basic objective of establishing an integrated control
 
method rather than depending primarily upon @homical
 
control represents a step forward. Other objectives of
 
the government-sponsored program were to: 1) reduce the
 
use of pesticides by half, 2) improve the unemployment
 
problem, 3) preserve environmental quality, and 4) rehabilitate
 
cotton production. By 1970-71 some progress was reported
 
in each of the above areas. In fact, the program was
 
successful enough to provide a model for other countries
 
and inptitutions and resulted in a 1974 FAO publication
 
entitled "Guidelines for Integrated Control of Insect
 
Cotton Pests" and other more recent publications.
 

14/
 
4.1.3 Foresty Management Problems
 

The forest resources of Nicaragua have been pillaged and
 
squandered almost since the Spanish conquest, and as a
 
consequence almost 40 percent of the land has been affected
 

14
 
Sources: 	 Shane. 1978.
 

Shane. 1980.
 
UNDP. 1976.
 
UNESCO. 1977.
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by changes in climate, hydrology, soils, and biology
 
(UNESCO. 1977). The causes of the forest destruction
 
in Nicaragua are relatively clear, and are in general
 
similar to those occurring elsewhere in Latin America.
 
The losses are due to forest-related industries, spon
taneous and government-sponsored colonization of forested
 
lands by the landless poor, engineering projects such
 
as the flooding of large tracts of land for hydro
electric projects, exploration for minerals and pet
roleum, road construction through previously undisturbed
 
wilderness, firewood cutting, and lack of regulation
 
or protection by the government.
 

The short term benefits of such projects may bring a
 
measure of temporary prosperity to the regions and
 
peoples involved. However, the long term environmental
 
effects almost inevitably seem to lead to a general
 
degradation in environmental quality, and a greatly

diminished potential for exploret ion by future gener
ations.
 

In the past, Nicaragua's forest resources represented
 
enormous potential and wealth for the country, but these
 
resources are often wasted before their potential can be
 
realized. One of the most pervasive causes of forest
 
destruction is the conversion of tropical forest to
 
agrarian purposes, particularly for cattle raising. Other
 
factors include indAscriminate felling of trees, inappro
priate technologies for exploiting forest resources,
 
excessive burning, lack of reforestation, negligence and
 
lack of both regulations and a suitable forest policy within
 
the general framework of the country's economic develop
ment. The seriousness of these factors is only beginning
 
to be felt. This is perhaps most avident in the rapid

exhaustion of lumber resources, particularly in the Pacific
 
region, where wood for local consumption may have to be
 
transported up to 200 kilometers from its place of origin.
 

One of the twu logging methods most commonly used is
 
selective cutting, in which only certain desireCi species

within an aroa are harvested. This method causes minimal
 
impact to the remaining area. The other, clear-cutting,
 
involves cutting entire tracts of forest for removal of a
 
few desired species. The exploitation of timber through

commercial clear-cutting in the tropics is particularly
 
unfortunate not only because large tracts of forest are
 
eliminated, but because reforestation programs are rarely

carried out. Although all Central American countries
 
have legislation requiring reforestation by logging companies,

'none have an effective method of enforcing the laws.
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Natural regeneration, when it is allowed to proceed,

leads at first to very fast growing softwood trees of
 
little commercial value. 
More often, however, clear cut
 areas are not allowed to regenerate themselves because
 
the logging roads provide natural corridors for the
 
settlement of peasant populations. In many areas, once
 
a logging road is opened, timbsr companies may find
 
themselves competing with the campesinos for valuable
 
tracts of land (Shane 1978). Consequently, Nicaragua's

wood resources, which should be a stable and renewable
 
resource capable of providing sustained exports equal

to cotton and coffee, are instead gradually being exhausted.
 

The pine industry sufiers extensively from forest fires.

These are caused in large part by deficient management,

and negligence on the Part of the local people. 
Pine

fires are serious not onlybecause they represent loss of
 
a natural resourcei but because they represent an annu 1

economic loss. 
 The pine industry is the principal source

of income for the Puerto Cabezas - Rio Coco area, and in1955 accounted for 54 percent of the country's total
wood production (UNEP 1977). 

Soil erosion is also a 
problem associated with lack of
 proper timber managament. Erosion is often severe in
 
areas that have been cleared out or burned but not
 
reforested.
 

The new gc.vernment has created the Instituto Nicaraguense

de Recursos Naturales y del Ambiente (IRENA), 
a natural
 
resources agency charged with the preservation and manage
ment of Nicaraguan forest resources. Information on

their present activities and efforts was not available
 
for this study.
 

4.1.4 
National Land Use Policy and Environmental Law
 

PriortO the 1978 civil unrest, Nicaragua did not have a
national land use policy. 
It did have various laws and

entities that were aimed at promoting the country's

general economic and social development. Environmental
 
considerations were not specifically included, but

isolated environmontal problems were occasionally con
sidered within the framework of one of the following:

1) The National Planning Law of Nicaragua, 2) agencies in
 
the agricultural public sector (including the National

Council for Rural Development), and 3) the United
 
Nations Development Program (UNDP) for 1977-1979. 
The

Nationa3 Planning Council dealt primarily with regional

and urban develo aaent and economic development and did
 
not explicitly include environmental matters. The
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Agriculture public sector agencies primarily coordinated
 
agricultural development and rarely grappled with the
 
broader applications of anintegrated agro-environmental
 
policy. A proposed Natural Institute for Natural Resources
 
and the Environment would have represented a partial
 
solution but was never implemented. Thus in the absence
 
of a Unified national 'Land or environmental policy,
 
efforts to deal with environmental matters were dissipated,
 
and seldom successful.
 

Following the civil strife, the new Nicaraguan Mmernment 
published in the dialy newspaper "La Gaceta" for October 
25, 1979, a decree (no. 112) establishing the Instituto 
Nicaraguense de Recursos Naturales y del Ambicate (IRENA) 
and its constitutional framework. This document sets 
forth a series of land and environmental policies (Chapter 
III), and the legal framework to implement and enforce them.
 
The decree establishing IRENA, and its executive and
 
judicial powers are appended in this report as they appeared
 
in Spanish in La Gaceta(Appendix I). Althougb no infor

mation on the effectiveness of IRENA was available for this
 
study, the policies as outlined at least offer the potentAal
 
for rational preservation and exploitation of the country's
 
natural resources.
 

Nicaraguan hunting legislation, enacted in 1956, was up
dated in 1972 to establish hunting seasons on most
 
animals and prohibit hunting indefinitely on all endangered
 
species except the large cats,which remain on the seasonal
 
list. The 1972 law was updated in May 1977 when legis
lation was passed regulating the number of skins and
 
live animals that could be exported. Many rare species,
 
however, may still be hunted and trapped legally in season.
 

The following international environmental law sources were
 
consulted but had no information on Nicaragua: Johnson
 
and Johnson (1977), ROCAP (1978) and Environmental Report
 
Sunmmaries (EPA 1976). The IUCN Environmental Law Center
 
in Bonn has been contacted for information in environmental
 
policies. Information is available but has not been
 
received in time for the preparation of this report.
 

4.2 Urban and Rural Development Problems
 

4.2.1 Human Resettlement
 

Nicaragua has faced major human resettlement problems
during the past decade. The most important of these have 
been resettlements following the 1972 earthquake in Managua, 
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.and government-sponsored resettlement projects on the
 
eastern frontier.
 

The Managua earthquake received considerable international
 
attention because of its magnitude and the seriousness of
 
its consequences. In addition to destroying the housing of
 
large segments of the Managuan population, it caused major
 
environmental prclhlems, including erosion,pollution, and
 
damage to the water supply and sewage systems. With the
 
help of various international agencies and goverrnents, plans
 
for reconstruction and resettlement in and near Managua have
 
been developed and soinr reconstruction has taken place. There
 
is still an urgent need to improve the human settlements con
structed as temporaxf emergency dwellings after the 1972 earth
quake in Managua. Many of these have become permanent dwell
ings as a result of the Guvere housing shortage. Government
 
sponsored developmentz programs of more questionable value have
 
been designed to provide economic opportunities for landless
 
peasants and to exploit the natural resources of the still
 
largely undisturbed eastern frontier. One of the most contro
versial development projects of this type in Nicaragua is the
 
IAN (Instituto Agrario de Nicaragua) sponsored Proyecto
 
Rigoberto Cabezas, now a sixteen year old colonization pro
ject in the Department of Zelaya in southeastern Nicaragua.

Comprising 24 towns and some 12,000 people, Proyecto Rigoberto
 
Cabezas is based on crop production and cattle ranching.
 
Officials claim that the project is self supporting even though
 
massive amounts of phosphorus, potassium and magnesium are
 
required to grow beans, corn, rice, bananas and pasture grass.
 
However, residents of the largest tGwn, Nueva Guinea, claim
 
that most of their food hr~s to be imported from western Nicaragua.
 

This project demnnstrates a fundamental and recurring problem

of the colonization of tropi$al forest lands for traditional
 
agricultural uses, which is the inability of latosolic soils to
 
maintain high fertility. Even with the best modern technology,
 
tropical latosols are subjert to intense compaction, loss of
 
fertility and erosion aft#,: only a few crop cycles. Even
 
worse, land which is not allowed to revert to woodland after
 
a few crop cycles may suffer such severe compaction and
 
nutrient loss that natural succession does not occur even after
 
cropping ceases.
 

Criticisms notwithstanding, the Interamerican Development Bank,
 
as 
of 1978, invested some $8 million (U.S.) for expansion of
 
Projecto Rigoberto Cabezas. There were also plans to open
 
new areas for colonization throughout eastern Nicaragua, and
 
to introduce new crops such as pineapple, yucca, ginger and
 
citrus in the hope of providing the colonization efforts with
 
a measure of economic stability (Shane 1978).
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4.2.2 Malaiia Control
 

Malaria continues to be a significant environmental problem

in Nicaragua. 
The government and several international
 
agencies have been attempting to reduce or eradicate the
 
disease but with only limited success. The following

information is condensed from UNEP (1977) as no current or
 
post war information could be obtained.
 

The Nicaraguan government initiated a malaria eradication
 
program in 1956 with technical assistance provided by the 
Pan American Health Organization (PAHO) and World Health 
Organization (WHO), with material provided by UNICEF. With
in the Nicaraguan government, the National Malaria Eradi
cation Service (SNEM) of the Nicaraguan Ministry of Public
 
Health was in charge of the progrLm. Dieldrin was used
 
from 1957 to 1958, thereafter DDT. Initial successes were

reversed somewhat when by 1963 Anopheles albimanus began
 
developing resistance to DDT. 
Since then the program has
 
continued to be plagued with difficulties stemming chiefly

from increased resistance to DDT as well as newer insectides
 
such as WHO-33 or Propoxur. An additional problem has
 
been the inability of large cities such as Managua to con
trol breeding sites that develop when streets flood during
 
the rainy season.
 

Malarial treatment has been based on the incidence of infec
tion, within four principal malarial areas. The first two
 
are on the Caribbean side and include parts of the central
 
region were the vector Anopheles albimanus is susceptible to
 
DDT. In area ono regions of high hiunan occupation are
 
sprayed weekly; in area two, where the incidenceof infection
 
is low, affected individuals are treated on an individual
 
basis. Area three is o 
the Pacific, primarily within the
 
great agricultural basin of the north; here A. albimanus
 
is resistant locally to DDT and treatment consists of house
hold spraying. Tho fourth area lies on the western spurs and
 
slopes of the central Cordillera where A. albimanus
 
is also resistant to pesticides but the incidence of infection
 
is low and treatment is on an individual basis.
 

During 1976, a meeting between members of UNEP and PAHO/ WHO
 
shed new light on the status of the Nicaraguan malaria
 
eradication control program. 
Among their findings were the
 
following: 
 1, Prior to 1976 DDT and similar insectides
 
were still being used in the Atlantic region, as well as WHO-33
 
or Propoxur insecticidas; 2, on the Pacific side WHO-33 no
 
longer was effective in controlling mosquito populations, many

of which were becoming increasingly resistant to both DDT
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and WHO-33;3, policies toward malaria control were being

shifted from insecticides to long term and more effective
 
(though also more costly) drainage systems and to an
 
increased emphasis on sanitationj 4, incidence of malaria
 
rose dramatically from 1973 to 1975, increasing from 4000
 
to 24000 cases detected.
 

Among reported cases of malaria in 1973-1975, 70 percent
 
were in the departments of Chinandega, Leon and Managua,

with Managua the highest of the three. The incidence of
 
infection was small in Managua in 1972. 
 However, as a
 
result of the December 1972 earthquake in Managua, much ofthe urban population was forced' to: move to the nortleast 
portion of the city whdre the best mosquito habitat is found,
and the incidence of malaria rose dramatically (Table 22). 

Table 22. Cases of Malaria in Managua
 

year -no. of cases samples taken Percentages of 
population infected 

1973 17 2749 0.6 
1974 1990 18101 11.0 
1975 5262 32205 16.3 

-Source: UNEP.. 1977.
 

The increase in infection was augmented by the high rate of
 
movement of people in this area, especially during travel back
 
and forth to work within the city or to the heavily infected
 
cotton and carnregions of the north. 
 In view of these develop
ments, SNEM, with international assistance, began a more in
tensive program of eradication and control in 1976. 
The program

included increased applications of larvicide and permanent

evaluation of the results, household sprays with Propoxur in
 
selected areas, individual and mass chemotherpy, epidemiological

evaluations, entomological studies, sanitation control, and
 
larva study.
 

The principal obstacle to the success of the malaria program

remains the increasing resistance of the chief vector A.
 
albimanus to chemical pesticides. A second obstacle of import
ance is the seasonal movement of laborers into or out ot cotton
 
and cane regions during harvest periods, with the resultant
 
inability of the malaria programs to prevent epidemiological

conditions from occurring. A final difficulty has been a
 
chronic shortage of trained personnel to staff the eradication
 
program.
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Malaria continues to proliferate and to remain a significant

environmental problem in Nicaragua. 
The change in policy of
 
PAHO/WHO toward less reliance on chemical control, and more
 
emphasis on environmental control and sanitation, is 
a sign
ificant step forward. Despite their higher initial cost, the
 
preventative programs should produce benefits greatly out
weighing those of the ineffective and environmentally damag
ing pesticide programs used until 1976.
 

Further eradication programs may want to consider a broader
 
range of environmental factors that influence mosquito pop
ulations and to attempt to effect control through agricultural

practices, irrigation techniques, housing, and education, A
 
variety of bio-environmental methods could also be explored.

Educating and organizing the populations in affected areas

probably also remains one of the most potet yet largely un
explored techniques that could be implemented. 

4.2.3 Air and Noise Pollution
 

These are primarily problems of larger metropolitan areas.
 
No information on these problems was available for this study.

Rural air pollution caused by uncontrolled burning of wood
land and pasture during the dry season is an increasing im
portant environmental problem in tropical America. 
It is es
pec ially severe in areas that are being deforested and then
 
Durned. The extent of occurrence or severity of this pro
blem is not known in Nicaragua.
 

4.2.4 Water Supply and Waste Disposal
 

Rainfall and watershed management constitute important
 
environmental problems in Nicaragua because of the heavily

agriculturalized Pacific sector and the severe dry season in
 
this region. Most rainfall on the Pacific falls between June
 
and October and detailed monitoring of this resource could
 
contribute materially to agricultural development and plan
ning, erosion control, water conservation and water quality.

Water quality is particularly critical from the standpoint of
 
health, as poor water is responsible for a substantial pro
portion of Nicaragua's health problems (Section 2.2.3).
 

The Nicaraguan National Department of Aqueducts and Sewerage

Systems (DENACAL), as of 1977, had projects underway for
 
water and sewage systems for urban areas, and was planning to
 
extend such services to certain rural areas where there were
 
groups of more than 200 people in settlements. The program
 
was conceived by the Division of Environmental Sanitation of
 
the Ministry of Health of Nicaragua. The present status of
 
the program is unknown.
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The Division of Environmental Sanitation's program for
 
latrine construction is hampered by technical and budget
 
shortages. With proper support this program could be
 
instrumental in providing the resources and technical
 
support for household waste disposal that is needed through
out. Special attention should be given to Lake Managua
 
which is used as a receptacle for all kinds of waste
 
material and raw sewage. This latter problem was exacerbated
 
by the 1972 earthquake that destroyed sewer systems, and
 
caused the relocation of much of Managua's population along
 
its shores.
 

4.2.5 Environmental Impact of Proposed Development Projects
 

Because of the civil war and subsequent restructuring of the
 
government, priorities for development that were established
 
by the former Somoza government are not necessarily the same
 
as those of the current Sandinista government. In addition,
 
severe economic problems are likely to be of highest priority
 
as the country seeks to reestablish itself.
 

A brief review of Nicaragua's economic difficulties may be
 
helpful as an illustration. Nicaragua's economic woes began
 
in 1972 when an earthquake destroyed downtown Managua and
 
surrounding areas. Production loss, reconstruction and the
 
importation of goods produced a huge trade deficit. The
 
economy was further disturbed in 1973 as oil prices rose.
 
Nicaragua was particularly vulnerable because most of its
 
electricity was generated by oil-fired generators. Problems
 
continued in 1976-77 as various Nicaraguan governmental
 
agencies borrowed vast sums of money in a way largely un
controlled by the Central Bank of Nicaragua, resulting in
 
total debt service and amortization payments in 1979 being
 
greater than the country's total exports.
 

Coupled with this hugeforeign debt, the new Sandinista
 
government now faces a tremendous rebuilding task. One of
 
the most pressing is to rebuild the agricultural sector which
 
plummeted in production during 1978-79 and 1979-80. For
 
example, coffee production, the second largest export, was
 
off 80 percent for 1978-79 levels, corn, beans and rice
 
were off 55 percent, 24 percent and 15 percent respectively,
 
and livestock and poultry losses were estimated at about
 
30 billion dollars (U.S.).
 

15
 
Sources: 	 Brown. 1979.
 

Keast and Morton. 1980.
 
UNEP. 1976.
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Added to the severe agricultural problems, the industrial
 
base was damaged during the war; an estimated 10 percent of
 
its capacity was destroyed. The comercial sector also sus
tained heavy loses in inventory, uncollectible accounts and
 
delays to building and-equipment.
 

To deal with these problems, the government has developed a
national reconstruction program aimed at restructuring the 
economy with well defined private, public and mixed sectors.
 
Agricul.ture in all sectors will be given highest priority

for reconstruction. Approximately 55 percent of the land
 
confiscated after Somozas's overthrow will be used as the
 
basis for extensive agricultural reforms.
 

Development projects, at least in the near future, will be
 
aimed primarily at reconstruction, and their environmental
 
impact is likely to be small. 
 The present condition of
 
Nicaragua's economy and the need to rebuilt large segments

of both rural and urban areas following the ravages of

earthquakes and war suggest that economic development will
 
receive higher priority than environmental protection in
 
the immediate future. 
 The longer-term environmental impact

of this course of action 
remains to be assessed.
 

4.2.6 Prospectus
 

If the present methods of land use in Nicaragua continue
 
unchanged as the population grows, most of the country's

remaining forests will soon be destroyed. The kind of

natural equilibrium between forest and agriculture that was
 
possible with traditional slash and burn agriculture and a
 
low population density is not sufficiently productive for

today's bigger population. Current land use patterns there
fore tend towards a permanent and intensive style of
 
agriculture that does not allow the forest to regenerate.

Among the factors mentioned by Terborgh (1980), as contributing

to the loss of natural forests are population growth, replace
ment of labor-intensive farming by capital-intensive agri
culture, rising land values, and profitable export markets for

timber and beef. 
Government support of colonization projects

and extension of services to remote areas further accelerates
 
the process. The loss of native forests caused by this kind
 
of land use necessarily equates with a loss of native wildlife,
 
as has already happened in western Nicaragua.
 

Reforestation as currently practiced is not an effective means
 
of reversing the loss of natural forests. 
 Due to minimal
 
efforts to reforest denuded lands, deforestation is pro
ceeding much faster than reforestation. Furthermore, reforest
ation as currently practiced uses monocultures of exotic species

of eucalyptus, pine, cedar or teak that do not support populations
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of native wildlife. Parks and other reserves preserve

relatively little of the original forest, and even those
 
areas that escape clearing because of rugged terrain or
 
poor soil will eventually 'uccumb to demands for charcoal,

building materials, firewood, or grazing. 
This last stage

of devestation often occurs when population densities in
 
non-industrialized nations reach approximately 150 persons

per square km (Terborgh 1980). 
 This value has already been
 
exceeded in nearby areas, such as 
Haiti, Jamaica, and
 
El Salvador.
 

The harsh conditions of severe land degradation and poverty

that plague Haiti and other deforested countries are not
 
inevitable in Nicaragua. With its relatively extensive un
spoiled forest on the Caribbean slope, Nicaragua has the
 
potential for farsighted environmental planning that is 
no
 
longer an option to many of its neighbors. The eastern
 
lowlands could provide a vast array of renewable resources
 
such as forest conodities, pharmaceuticals and other pro
ducts as yet undiscovered. Available logging technology

allows valuable softwoods and hardwoods to be selectively
 
cut with minimal damage to the surrounding forest. Other
 
forest products could be extracted as technology develops,

but only when exploitation can be combined with prudent

long-term management programs. 
The forest, thus exploited,

will remain intact to await the use of future generations,
 
new technologies, new markets, and the development of
 
sounder land management policies.
 

Reducing the pressure from colonization and the resultant
 
deforestation should be a major goal. 
To curb the loss of
 
forest resources, more jobs should be developed on the
 
Pacific slope where environmental impact would be minimal.
 
This could be accomplished by attracting new industry,

expanding existing industry, and developing more labor
intensive agriculture. Reforestation by monocultures of
 
exotic trees on the already denuded Pacific slope could
 
provide a covenient source of fuelwood and low grade wood
 
products which would reduce the pressure on the remaining
 
native forests.
 

Birt!. rates do not inevitably have to rise, or remain high.

In little more than a decade neighboring Costa Rica has

sharply curbed a birth rate that was formerly one of the
 
highest in Central America. These lessons, and the natural
 
resources that Nicaragua possesses, could be combined with
 
sound management to chart a prosperous future, but there
 
is no room for complacency.
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Appendix I
 

The following tree species lists were dervived from surveys of the
 
major vegetation communities discussed in Section 3.3,1. The lists
 
(from Taylor 1963) are displayed in four tables as follows:
 

Table 1. Canopy tree species rec. ed in lowland evergreen rain forest.
 

Table 2. Canopy tree species recorled in lower montane rain forest.
 

Table 3. Canopy tree species recorded in semievergreen seasonal forest,
 

Table 4. Canopy tree species reuorded in deciduous seasonal for'est.
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Table 1. Canopy Tree Species Recorded in Lowland Evergreen Rain 
Forest (Taylor 1963) 

Andira incrmis (Swa.) H.B.K, 

Cain pa nicaraguensis C.DC. 

Dialium puiancnse (Aubl.) Steud. 

Astronium graveolens Jaq. 
Broimum termbanum Pitt. 

Calophyllum brasiliee Cm b. 

CedrelA odorata L. 

Ceiba pentandra (L) Gaertn. 

Cordia alliodora (Ruiz & Pavon) Cham. 

C. collococca L. 

Daibergia rctusa Hems!. 

Ficus gilabrata H.B.K. 


Achras calcicola Pitt. 

Albizzia caribaea (Urb.) B. & L 

Amanca potarmophila C'oiz. 

Anacardium ..celsum (Bat & Balb.) Skeels. 

Belotia panamensis Pitt. 

Bravaisia integerrima (Jpreng.) Sundl. 

Brosimum utile (H.B.K) Okn. 

Calocarpum viride Pitt. 

C. shankii Standl. & L Win. 

Campnosperma panamensis Standl. 

Cedrcla mcxicana Roem. 

Ciusia tiava J,'cq. 

C. ros a lacq. 
Ery-.,'ina Slauca Willd.
Ficus padifolia !H.B.K. 

Goethalsia mciantha (D. Sm.) Burret 

Guarca aligera Harms. 

Hura crbpitans L. 
Hymn=ac courbari] L 
flex guiancnsis (Aubl.) Kuna.

Lythis costaricensis Pitt. 

Licaria ccrvanteseii (H.B.K.) Kosteum. 

Lonchocarpus spp.

LyUorna seemanii Britt. & Rosru
 

Most common 
Dipteryx panamensis (PitL) Record. 
Luehea seemanil Tr. & P. 
Tarminalla Amazonia (Gino.) Edl. 

Common 
Guam guam (Jacq.) P. Wilson 
Hieronyma alchomeoides Alamo 
Ucania hypoleuca Benth. 
L platypus (Hemsl,) Fritsch. 
Neclandr glabrescerts Benth. 
Swietenia mac'ophylla King 
Tabebuia Suayacan (Seem.) Hems!. 
Terminalia chiriquansis Pitt. 
VIo kotschnyi Wub. 

,Occsilonal 
Manilkara spectabilii (Pitt.) Standl. 
Minquartia ulianensis Aubl. 
Mosquitoxylon jamnaicimne Krus. A Urban 
Nectandra gentlel Lindl. 
Ocoten nicarmguensis Miq.
Ormosla schippli Pierce 
Pentalethein macroloba (Willd.) Kuntz. 
Platymicium pleiostachyum Benth. 
Podocarpus sp. cf. suatemalensis 
Poulsenia armat (Miq.) Standl. 
Prioria copaifera Griseb. 
Pterocarpus oftinalls Jacq. 
Quercus olcoides Chain. & Schl.
 
Schizolobium pgmhybum (Veil.) Blake

Sloania picapica Standl.
 
Spondias mombin L
 
Symphonia globulifera L.f.
 
Tetragastii stevensonii Standl.
 
Trichilia tubercular4 (Tr. & P1.) C.DC.
 
Trophis macros achya D. Sm.
Virola scbi'cra Aubl. 
Vitex cooperi SLandl. 
Zathoxylum microcarpum Oriseb. 
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Table 2. Canopy Tree Species of Lower Montane Rain Foreut 
(Taylor 1963) 

Astronium paveolens Jacq. 

Calowlpum mammoum (L) Pierre 

Calophyllum brasihensm Camb. 

Cedrla odora aL 

Cha toptelea meaicansa Ueb. 

Ficus glabrta H.B.K. 

Guama brevianthena C.DC 

lex carpinteme Standl. 

Ilex hondurensis StAndi.
 

Achrs calciocla Pi. 


Common 
Juglans olanchanum Smudl. & L Wins. 
Lica Iucacens H.B.K. 
Massichodmndron capiri (A.DC.) Cronquist 
Necmdmnmuvo M -& Pitt. 
N. nticulata Meam.
 
Qurcus sata C. H. Muller
 
Sapium macrocarpum M. Arg.
 
Styrx polyanthus Perk.
 

Ocusional 
F, Involucrtta (Liebm.) Mlq. 

Beilschmisdia austin-srithil (Standi.) C. K. Allen Hellocarpus appendlculatus Turcz. 
Belotia mexicana (D.C.) Schum. 

Brotimum costricanum Llebm. & Dansk. 

Calocarpum viride Pitt. 

Carpinus caroliniana Wait.. 

Clusia fla,'s Jacq. 

Cordia v,diodora (R. & P.) Chami. 

C. hetr ophylla R. & S. 

Cupavtia dcntata D.C.. 

D305crgia sp. 

Dialium guiancnse (Aubl.) Stcud. 

Engelhartia nicaraguensis A. Molina 

Ficus cosmricana (Liemb.) Miq. Ann. 

F. hemsleyana Standl. 


H. donnell4mithil Row
 
Liquidambar stymciflua L.
 
Lonchocamrpus lucidus Pitt.
 
Matudama trivervia Lundi.
 
Meliosma Slabrata (Webm.)Urb,
 
Mosquitoxylon jamalcense Kru5. & Urb.
 
Per americana Mill.
 
P. schlcdana Nees.
 
Quercus brenessi Trel.
 
Spondias mombin L
 
Swietenia macrophyila King.
 
Symphonia globulifera L.
 
Symplocos laconensis Lundel.
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Table 3, 	 Tree Species Exceeding 30m Meight of Comon an4 Ocu~sonaj.
Occurrence in Semievergreen Seasonal~ r'oret QTaylov 1963) 

Albiuzia caribaca (Urb.) B. & IR. Guarna emcls H.BK.Andira inermis (Swarz.) H.BJC HelioGpus appendicujatus Tur.LAstronium Smveolens jacq. Hum crepitans LBomnbacopsis quinaturn (Jacq.) Dug. Hymmean courbarlB.fendlcri (Seem) Pitt. 	 Ladembergla macnitha Suand.Bombax barrigon (Seemn.) Dcne. Licanla arborea Seem.Brouimum alicastrum Swartz. Luehea seemanli Tr. & Pl.B.costaricanum Uebm. 	 Mastichodendron capiri (A.DC.) CronqulatB. trmbanum Pht. 	 Pithecolobaum saman (Jacq.) Bet.Calocrpum mammosum (L)Plan Platymitcluin pieiostachlyum Both.Cadrela, odorata L 	 Psoudloamanms suachpele (HK.) HarmC mexicana Roem. Sciadodendron exculsumn Oriub.Ceiba pentandra (L) Gurzi. 	 Simaruba glauma DC,ChioroPhora tinctcria (L) Claud. Spondua mombin LCourouphat nlesraguensia DC. Sturculla &Putal&(Jaq.) Karst.Cynometra hemliaorophylla (D.Sm.) B, Rf. Swiegenia humfnlis Zuee.
E.Ilerolobium cYclocarpum (.acq,) riseb. Tabebula chrysantha Jaq.) Nichi.Fiots costaricana (Uebm.) Mlq. Ann. T. peznaphylla (L.) Hemsl.F.glat t:a N.BK. Terminalia chiriquensis Pittier 
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Table 4. Canopy Trees of Deciduous Seasonal Fzoest (Taylor 1963) 

Busera simaruba (L) Sarg. 

Caes-lpinia coraria (Jacq.) Willd. 

Calycophyllum candidiseir.um (Vahl.) DC. 

Guazura ulmitolia Lam. 

Gyrompus amntricanus Jacq. 


Albi,'ia caribaca (Urb.) B. & ,. 

Astronium graveolens Jacq. 

Bombacopsis quinatum (Jaq.) Dug. 

Burscra gravcolens (H.9.K.) Tr. 

Cedrela mcxicana Rocm. 

Ceiba pentandra (L) Gaertn. 

Chlorophora inctora (L) Gaud. 

Cochlospermurn vitifolium (WVlld.) Son. 

Cordla alliodora (R. & P.) Cham. 

C. nitida Vahi. 

Enterolobium cyclocarpum (Jacq,) Griseb. 

Gliricidia scpium (Jacq.) Steud. 

Cuaiacum offlcinala L. 


Acacia glomcrosa Bcnth. 
Acrocomi, vinifcra Oerst. 
Alvaradoa amorphoides Liebm. 
Apoplancsia paniculata Prcsl. 
Andira inermis (Swaz.) HJ.K. 

Antrophora williamsii Jtn.. 

Apeiba aspera Aubl. 

Bombax bar-igon (Seem.) Dcno. 

BrosiMLm alicastrum Liebm. 

B. costaricanum Licbm. 

Burscra exclsa (H.B.K.) Engl. 

Caesalpinia eriostachys Bcnth. 

Capparis cynophallophora L 

Cassia grandis L.f 

Cecropia peltata L. 

Ceiba acsculifolia (H.B.K.) B. & R. 

Celtis iguanaca (Jacq.) Sar;. 

C.shippii Standl. 

Coccoloba caracasana Mcissn. 

Cordia garascanthus L. 

Crataeva tapia L. 

Dalbergia hypolcuca Pitt. 

Diospyros nicaraguensis Standl. 

Erythrina berteroana Urb. 

Eug.nia nicaragucnsis Arnsh. 

Ficus glaucesccns (Licbm.) Miq.

F. involucrata (Liebm.) Miq. 

Most common 
Haamatoxylon bmsiletto Kat.
 
Luchea candida (DC.) Mat.
 
Lysiloma keilermani B. & i.
 
L seevmnnii B. & R.
 
Phyllotylon bratiliensis Cap.
 

Common 
Lonchocarpus phaseolifolius Benth. 

- L miniminorus D. Sm.
 
Myrospermum frutaces .laq.
 
Pisonla aculcata L
 
P.micrmnihocnrpa D. Sm.
 
Pithocoloblum saman (Jacq.) Denth.
 
Plumaria rubm L
 
Simaruba glauca DC.
 
Tabebuis chrywstlh (Jacq.) Nlckl.
 
Thouhlldlum docand.um (Humbl. & DonpL)
 

P~dlk. 
Trichilia trifida L
 
Ximecnia arncripana L
 

Occasional 
Ficus ovalis (Llcbm.) Miq. 
Gucttard, maczosperma D. Sm. 
Hcliocarpus appcrdiculatus Tuna. 
Hippomranc mancinella L 
Hura crcpicans L
 
Hyrnenca courburi
 
Juliana astrip'cns SehL
 
licania arborea Seem.
 
Lonchocarpus ia:ifoliUS (Willd.) H.B.K.
 
L phlcbophyllus Standl. & Steyrm.
 
Luchca sccmanii Tr. &Pl.
 
Mastichodendron capiri (A.DC) Cronquist
 
Platymicium plciostachyum Benth.
 
Pieudosamanea guachapelie(H.B.IK) Harms.
 
Ptervcarus hayesli Hems!.
 
Sapindis uponaria L.
 
Sapium thelocarpum Schum. & Pitt.
 
Sapranthus nicaraguensis Seem.
 
Sciadodendron excelsum Griseb.
 
Spondias mombin L
 
Stcrculia apetalz (Jacq.) Karst.
 
Swietenia hamilis Zucc.
 
Tabcbuia pentaphylla (L.) Hemsl.
 
Triplaris americana L
 
Vitex gaumeri Greenm.
 
Zanthoxylum culantrillo H.B.K.
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Appendix 11
 

Decree Establishing Inhtituto Nicaraguense de Recursos Naturaleg
y del Ambiente (T.ENA) and Environental Policies
 

83
 



RSULZCA DS NZCAZAaVA c 

LALA 

9.1 . 1111le 	 A~wUWd. Vom1 No. 80 Te*dha 2dmft O am- zmami 

ASO LJD= m"Anual htnwu X5 do O*0 o do lM.--W 	 0* 

. SU!MAI'1.0, R Matusm yaf Ambloe, quo 
40MIC =mni -,IA =ViAdI&u 	 . dumadmaui 'IRWA,

rd.por91Dscta dgd36ds got*de197fp,
baww~No.12 - ray -Oagrtii emu naazdom'aa-	 u 

Natwas -y do. AmbIooU (RU(A) 231 	 d~m, ;abn V p t 6pcddr
t - ikqurfr'dermhss y7nmei -bg 

Aito. 2o.-M donmlclo di EL(WUt Is 
2"aclua, Gep"nAgua of~~.'aitO, 

Coftoaft" do Potmnta .... T7 subud&Lrla en- cualquie puta terrl-_
fttUMU do liwusclha . SW? torioa naonal yen al intwJom 

SECM~wICA24 	 M . goo- nUA, tie par & 'et: 
~1OtI JUDI~iALentro otom regukr Ws paW" asaem' m 

luautm.*. ,6 . I.va &:lOA.RO*CUUS Nat=%&~m ji-

TRtuls Supletarim. zu biezita, Oi lm tfrminmc wq a 41e9
 
Citadci aAcclouhdta 4o bidustgas To. Art*- 3odeIiDecrct del 24 A mu
 

rastake del C4bb a. A. .. .... .. m8 1079i y-dentro del Lmb~to 	 4 
C~ocagoria a Socion do D.aen1Z M. Arto. lo. de Is mmnclonads LA7 OmdarT . mmiht IL A.... 23 En tal sentido I* correapaide Is ulas.-

D~oar~oi'Ldg~zaciej* 28 ci6nt adm~inbadfft ontrol, m g
cidn, manejo y aprovochamnto z'acmak 

UMh~ih OMMUM. Wl 1A JAM' do - a ':Recuruos Matunlsi quo-. amn .patri. 
'* 	 maonia. excusivo del Estado; y fundaem 

'Ley Orga-nicadcl hyatitt lne nr ojtva ei 
Wicaragferteede Recw'&,g 1.*-aqFkwsVrdar 1a, Soberanit nscianal 
Nhtrafls y del Ambiente' do Nicaragua en 10 conOOrrIlatesL-' 
*(IRENA) 	 Isake cmnaryacl6n y &prove.

chamlento raclonsi do lom Recurso 
Decretu No. In M6tr1flo que.Qonf~rman hW'iqem

bisics do nuanlm Na 
* LA JUNTA DE GOB1IERNO DE 2.- -"4 im y ejecutarel.Plan General no.

RECX)NSMhUQOIN NACIONAL Politics de Coniervacl6n y
DELA~ echamlnto, Adecusdo del Poo-

REPUB3LICA DE NZCAfAGUA. i afa Esftatal del Anmbiente y do 
4n uso, de mm. fanultadae, 1w alJecurmos Natrtle, L.fin do re

*rbo ~e tanto.el soctor pfzbli. 
IA~~ ~~ idmetwComo e1 pzlvado. 
LEYORGNIADL ISTTUT 3-Investlgr,' vigiar, administrar y 

L.EY RAGN WA DERLINSTIUT oiznndo eli caso loa requiers, oWoa 
NlCARACW~~~~NIODEP-RO ls Recurew Naturale., eaez*tcoe 

NATURALE Y D.EL "IMf~TZ y del amblente del territork) Nalo. 
CIRENA).. nal, bajo Is filosoffa de que. ustas

dab=n catribuzir. &Iblezicatar sociti
IIdt 	 acap~ude 	 &.pq:Wua. iragileao. 

http:tanto.el
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y/o Cororaclones Esatbles &awe. G.-D] yalor do lox BMrvcloradu y coordtnsdam pot IRENA pre.to 
tdcao quo 

pia Ia extraccln, praces mlento y 7.-Louw Impristiton quocomemializalI6n de alguno. Recur- MA 
se otorgumn al 

wou Katurales cuando oamerfto. A Ca a5b10 8-LoseuRecu!oemo Nattamiug r' ovao m~ no~e
amedte.y5.--Coordinar Ins acclones, planes y pro. no meovable. quo tengan cats.gor do blom naclen tsWgdoyeetoa del sector estatal m a7 plavado al detado pas m a&dquo , refieren a log Rocursoe Natu- mfnltzc %.tales y onerghoi y del Amblnte. 9.- to benes quIadqur a cual. 

.-Elaborar.y dictar, lu recomendaelo- quiet tftulo. nm pam un niaevo marco Jurfdioo ms 1.-DE pstimonto del V=JArenten. a la ly., reglamentas, c4- tunbldn . podi setr incimentado po' nuavodigpe y dldtintu d iWc1om quo aporta oen e.to porcuauqoenorzoon, rqfulon y umnoonlbs Woas otm .?osoqu le dracconeu quo sobe al Ambient. =Go az'Mo
ml R 4.YIqi PAVUruSi Natuntes me MHOalc parida AyIWespeg
 

7.--VgII el estrloto cumplnileoto do 
 rro desduado Wm plphiento doIs Ley y splicar lam uenciones cowo. m objetivos'pondlentes an loe asms quo lo Art.,of 60-Paarin a formaramrA lam mXl mB, Wpendenalam

S.-Propc €ca Ii toma do conclmncla do tAun. Dfreccl6n Geaersl do 

oda
 
lquema Na.los sectores'ropulaMe acercs do. It Servclo Geottgfo NWconal, am.1mportancfa do proteger y consr r ba de Mlnlstoro de TndustrIa y Comnuemtrou Itecursos Naturaloe pa- dlo; Direccl6n General do Recusn Natu-

. 
ra el propeso y el ambient. seao- rales Renovables del MiniWeo do Doe.econ6mfco do Is Patria. * rrollo Agropecuarlo; Divia6n do Pesa,9.,--Proplcflr coordinar y realinar las Proyecto Forestal y Pinarm del Noreste•n tesigaciones neesarlas n is amboo del antlguo DFONAC; Ceatro doadecuada planlffeald s ctod.def rnvettllon Clentlflcu NICa11gtlanadoRe'ursw Naturales y del Amben. del Banco Central do icaragua y el Pro.t.. yecto Parque Nacional Volcin Maany del

* .a# 3 .~Banco no Central; las facultades y atribuclo.quo conforms lax diupoulclones lega.yipteIsUI n corespcndfan a Us a , e."1..-Todos los blenes, derechos y obliga. rores epedencans pasari. a ser proplaclones que pertenecen a h Dl1ccl6n del 1MA, y cusiquiern otros organlsmoueneldoRqu a Naturales dependeneas que determin IL Junta doSercio Cool6gico Nscloaal, adx- Goblieo.critas 8l Mnisterlo de Indutda y Arto. 6o,--T aMzal6n por el IMA doComerc/o; Direcei6n General do Re- I.o defteo. obligalones do lu depen.cursoe Natursles renovables del MI- daencla mencronadas en el Axrto. anteriorSnisterios do DeaTrrollo Agropecua-. y de camleqlen otras, me hark median.•no; Divimi6n de Pesca, Proyecton te Beneflolo do Inventa/o, y en cao doForesta y Pinares del Noreute am- que en el Estado de Caenta so determineboo del antiguo T 0NFOAC; Centro Is extdtencia.do un excedento del Puvodo Investinciones Cientfflu Nea. sobre el Actlvo, el excedente rl auml.ragenses del Baco Central y el do por el Eatado.Proyecto* Parque Naclouml Volcin
Maraysdel Banco Central. 7 apftulo ii

2.-Los blenes y derechos quo el Estado Afro. 7o-La dlrecel6n, sdminetlmcI6ne asipe para mi funcionamiento, y vigilancia del IRENA esta un a cargo doaportacovemu-Las Iniciales de capital Director General quo serl nombradopor Is Junta de Goblerno do Reconstruc.que el Extado.le autoric. ci6n Naclonad, debiendo ser mayor de 254.-Las stunn.s snuales que con dostino afio do edad, nW aragense, en el ejercicloal IRENA asigno al Presupuesto Na- do sue derochos de rceonocids capacldadcional. thanles pars el cargo y no haber estado&.-El producto de concesiones, permil vinculado a Ia corrupei6n adminLtratimasos, multaa, sanclones o cuslquier del rigimen anterior.
otro acto sobre bienes bajo ]a super. M Director ejercerA Ia representacl6n
*iils6n o dormtnlo' del IPZNA. Judicial y ekt- judiclal del 3PqA4. on 

3 
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Pienu facultades; pudiendo otorgar 	Man' 
datas, gonerao 0 igpodlels V diotar Its 

I~~u~loeIneccuulaas par. .1 inejm, 
fudnnot do Is Institual6fl. I 

Arto. SO.-HjbrL in Sub-DIIOetor G,, 
n"i~ nomzbrado por Is Junta do Qoblernr, 
quo deberi tAner )m misma caLidades qtieo 
el Dhuetcr General- Colaborari en el DCA-

bo .nad 1 D r ctrin r 
b .ded = determisdAi do respnve 

bI;iiyha a 	 veces do 6t On, Cawo 4* 
ausancla temaporal o =n ci defeetio. 
. Axto. 9o.-Pam el mojor funclOnmin-
to del nWS. 01 Director Goneral p"trA 
nombrar y remover todo al peandl Ue-

~ Wsy dt-
iqonbas#clnel .a3

onA n Usi dep owten ISS 
sus tti 

buciones y ordmn jerimutoo do CORIO-
&ezdcon Woroquormiaos del Intituw. 

-Ckpitubo Um 
.kt. 1.~~NAtiee uhlI~oL 

to& a 10,2W~nM Adn u 

1L.-Re~a~ el Oltudio, a inventui~o do 
Jog Recurso Naturalas:dlimsS5 S 

suedo, subsuelo, mineralos, 
vwgt~Ld6n, Pasct y vids, illotre, en 
BOX Ambientes 	 terrejtrus, la"Ustzl, 

es a r tert rplAtm ls l y esaci .ospatrmonaly9& 

2.-vanr IL informaci6n sobra Recur-
ame Naturales pars, planes yr proyee-
to. do deearrollo y Is. conjjeiaci6zt 
do los mismoL. 

S._fIR~n~r l us y 	e apoveciL.nismos estataleo quo tengel Ingeren
miento do Ion R~cuzsoo Naturales dilCLecasem 

CIIu 
lOYSII otorgvzIin to, finpmP~g. I~hl1 cuaI 	tefldrA a51 cag 

sI~ y mpe16n dem coflcesioneS, 
Ilcna y permisol reispectlOO; aL 
IL movlllzaci&n de Ica 1productom foe 
resftales, do fauna, minex.rabs 7 Cner-

g~tieos 
4.-UCMva ian reglatro, dej IRS personal1 

ngarales o juridicas clue aproveCh=f 
los reciarsos 21aturales~ bajo lcencla, 

conoes~n aprmiso.ambiental
W~I oDs supervisr 

las politica~s relacbonias con el man-
5. 	 nfi r p ermienix y 

tomiento del ambiirnte, pars asegu-
rar al equfllbrio ecolfgico NacionaL. 

6. Implemeflta is.poll,'tica do desarllUo 
y manejo de Ion Ra'cursou NaturaleL 

7.-Vigilar Y aneorar las actividds y 
obras neeesarias para, el deaw.rrolo, 
Is,connaervaCi 6fl y aprovocha~nbent* 
raclonal y costenido dc 1os recursos 
Naturaics y del Ainbiente. 

tificos oucatIYOI racoitlv~ltimy 
ftiCon a do in6 o OaC1M& wet~~i 

g&lrnal el Esadlzaiflcnoto 
gaz-xltpao rd ai con e In* 
t~ut ol~n doordinctOMs ci 1Yn 
titut 1rila AUOweC"doAA 

cMA
1141n,wocii5 yO agciaconezinsda 

a fUude xwf o 	integr l y rafltiplel 

c~~tplaonelNA) bA'eiet 

pars obtaner log benoficios de la coA
scvucl6f y Aprovcchwaluefto do me3 
eusO ncoriai on4 

iO.. -Jurrrviltroncrdac1 c ' 
I.Btituto Nicaaense do AzueduC 
too y AltafltaillsdOs (INAA&) Pro" 
j. odecriogo Y manojo do AguLL5 

i.RA 	 fomcntar y coordinua ctiF 
vidades do raoblaci6U foyitAl lCtia' 
16g.sYdo fUUM 2llVestrG Cfl SUB 'Upe 

pOtivos ambiontoL. 1c=14
 
2.N-pospocmel tamrtorO nadouig


busa do rccuuaof minralsyn 

Vechgmiet Mpap dcloI" AM 
clii 	quo el Estado designo.d 

13..pI &IC~M0 zod n c~a 
maxtias, ILUstres y Iluvia

v&, usyeiaeetc 4 6 

" ltoralel. cayos, arrecifel, bangunsubminslO, volcaflev, caldtnS 7 
lRagz C~t&ICU y WAdS. lax tierram 
ha.cionales otorga* Y transferidiS 
81 uMNA , qulen coordX ~ dlcbii 
actividades con 	todos aquelloB org. 

un SIStcnw. de vlgilancis Y.4. .Mauit8Zr
controlt &.trIv45 do InspeCwlOn" 0. 
bsoreld1160OSca 
turaLis y del amblente, on coorls' 
cifn con 108 orgflhsmOI e~ttasCU del 

M 
15. 	 -.Estableoer lam normas do supervWa6n 

y control de ins perBOU"lI tita0 1 0 
nes, industrigs, VrOeso y otros fac
tores quo propicien III coXtamnad~ 

an1 cafllPOS y ciud4O 
16. 	 ..E tablecoZ' Insnorma s ' irns do CA-. 

YSuelidad arobleutal 	del aire% 4gian 
10, cuya. obleryificia propicie el bie
nestar fisico Y social de nucstra PO, 

blaclft en, coordifliid con otron or

aiso etat amntoY dsti 
slta laxtI17.-ftg1Bmefltar inco 

no de los efliaontes Y wilSifO d 
urban"i Yruralea.industrieM 

=m.zlaas divulgltivmIiS._propijciar
Curios, senariol y otr-js acI~vida 

dc caticter educativO y demotW 
auc~s Leauds8 .- M&VZyconer'~r

qu-egresni 	 oj'iinlepcae vaci6n ancerci. de Is conso 84 6 n 

qp n ea collin lones, e~ia blentOl y el aprovechSamiczt rSCio"fana 
ldolsrus'ntiaelos lugares eC~knicos, con fines clen-	 ecO
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dinucI~n con otrais organludconos es-
tatales. 

2.9. -Cter tin banco de dlatce-n atarla 
do recursoo-aunrals y.del Ambien-
to qua contr'llce toda It~inforacidn 
lsper emdxatL 

WO-4.&aliar y promover 'programas do 
xivestigac16n. clenWiffa y'tecnofgi-
a on materla do, recurs= -naituriles 
y consorvac6n, ablentL 

21.-Aomr las datintas depondenclas
eatatalen y privodas quo Io solicitcn 
en todo lo relaclonado con la'mto-
A&i do recursoc iiaturales y -calidMd 

22.,Fteover en Ins c4munldade pro-
yoctoa piloto, do dosarrollo Intral 
no-depandfuntu, on dl ft do-4onos 
tar Is convonlencla prhci del ma. 
nejo ordenado do loo reoxm natu. 
rales y del uMblente. 

23..-.Pam todoe aquello royeetion do ino 
frastrctrs ueafetndirecta o 

indirectsamente lois reewlos 'naturs-
1.. y el azmblonte a* requerbi Is au-
torizaal6n. dflREnUA. 

.24.-Ejecutar en relacido con isuxrhenes 
*muobls oeqipos todo oo actoo 

cantatoqu faai ecearix a 
tonducentes p~ elcmlmet h 
sm objetivos, 'E retn a us ble- I n!a determinada ipor )a Junta ide I~obier

"Wimubes, 	 4 no0 do Meosbhieifz Wacionez, antImmoneceitarA aprobac16n 
provia de la Junta do Goblerno, Parm 
uer.pmadoi, ena~enadon u p.rmuta. 
-.do&.Sin*embargo, en ningoln -=wapo~. 
dr~n ser objeto do venta p0efluts o 
arrandamlento de parts del Th.ENA, 
lax Tiqums~ -- ta-9-lesobjeto do Is 

*~~etoLey. 
25. .- Valu~ por el estricto cwnplmiento do 

* .taLey, y su reglamento. 
25.-Dictar 	1&reglamentac16n zaaesarla, 

jMLM I&organincj~ U buc "Iio'o
* *uimlnto del IRENA y do Ica progra-

deberdwacadl st a ~ider~ evn trdn
pIcatlulo d nindeesard.clEo,
plia ofnln 
*rto. 16-.-aaoa-eeeto de lo.que se.

Isl~a *I!4nruo 3) del Ato.1DIOde esta.Ley, el 
MW aiI Ank Inti'm del Exta

do WaUI& LMaotcar,' mupervhsar y
Cnel~ar = de reco -1--Imin lIcen. 

"~sycoactslones de.axplorac!6 y'explo. 
tAc n Iwo roCursoa rAtae 

Art*. 17.-EAti Ley so comploement& con 
~ d u(M25iga.T~8~n 

*maa~ ~ ~ ~ quo.-t ent -dazol.riui na.mateis do rmnw 
s2..--Dkctar cuaiquler atmi. med"d 1mb.. toralt y doroa oaIquier bpwoain quo

inta a sum objotivo. aile oponga. 
Capitula IV Arto. 18.-La, presente Ley-vabvi ta 

*Art.11.-EI Direcor Gcuerzl.ujeroerk i enat,-ad cimoeuoe uM" o-ca uier zefdloie'eamurdea.
830liluslud~ns i CeomdIYC--c6n coetvgn-perjuicio, de ou publica

tside I&Jamta de Goblerno, dentre do IA 
nuevois lineamfemtobs do eoni~taehqn -ad. 
-mWnstrva Ythenics, en funei6n del desa-
Mvet~o uoelo-econ6rniao del Pais y nu proco-
so revolxur~rlo y conforms ala Ley y log
.reglamentas vigerztos 

CIP~twoVJUNTA 
CapitloVThUCCZ&N 

Ito*'12.--4:vespnderi &I*.TRENA el 
coweento y deeacoo de todos Ice wrn-

too zeiooados CMn ls recurs Mat"n. 

lem y o1 awbiente, cumpliouilo, con I"m nor. 
m~s do jprocedinfiitntou estable'aidoa on la. 

Ity.' vigentQs 49obzt 16 MatsrL. 
aiuaV 
aiu V 

-Azt. 13e.FA tacultad -del ZIv.ENA, to. 
mar las nmdidoau y providoncias quo ea 
del Camo 4L fin do evitar 0'moirroluso 
ikabido doun m~a fl~b3jl sabre el qua~
na:Wdts log] cia~ peafleat:n. I&.H. 
witaul6n1,de quo tales modidausn JaA a-. 
trictanto noocmnal y do .-tal utunlorz 
quela.Wit d arncl( delUMNA pu.
dior msart&dow krepwmblo . Para I& 

rfler. 4ste &rtnlo,s=tom&A an 'cuesta 
tax-pr~ow ljntunaoLanal IY.lam norma 

.. t6wlax:&PUMMOabulTa 

Capitulo viI 
~d 

reuui do cada ago, 41 IENA debe premen
tar a Is Junta do Goblermo do Recomtrua. 
i6ra Nadonal, In ewi %@C4- uoAon -e 

da~& 	&efoe 11 dliodr iaM04j"t~vI'
dada efeebodu -an eoliaodl age ante. 
rhor.' 

Arto.'15.-El IXEA-.dbe justar sm 
opalones'y programAs a'laiplItICa ge

cift pstro MM01 M~ario oiciaL 

Dadoaen la ciudad de M~anagua, a Joe 
7lueve dias del mom de odtubre demil nove. 
clentos wanta y nueve. - "Agso do Ta Li. 

,bvc,6Nacianiui1. 
DE GOBIRNO -DE.RECONs-

NACION~AI& - Secrgio Ram(.
-"Sx Mcrrcd. -'M04# -.Huawm XC -- A 
fowso -Robelo CaUZau - -Dotiel Ortega
-sawdra. 



Appendix III
 

U.S. AID Programs of Environmental Significance 

88
 



Appendix III. 
U.S. AID Programs of Environmental Significance
 

1.0 Land Use
 

2.0 Health
 

89
 



1.0 Land Use
 

00e000000 *00,•0 00 O0 0. 0****.* 00 0 O00000B*0000000~e008 
 OO~ee000 0 BO~0000
0 PKUJELC (jlI'N INIUOkATIUN 
* COUNTRY/bURtAUS IICAtAUA 

S 

* PRUJECI PROJECTS 524t.O"T SUb-PIlJJkCIl 00 e7ITL E NILAKA*Uf-IKKI(,ATIUt UrVELOIPMN INITIAL FYI T0 FINL FVA 7#.
 

P*Ut-Li:m MUCh1 OF NICAKAGUAGS A.KILULIUkAL AREA REEIVES STRATEGY: ULVELOP AWAKLIES,RAIN-ALL ONLY DURING PAKI OF 'SLED FO kATIIWAL lAkARIbAIIUmO1- IkL YEAR. DAIA F-kON PKUGkAN RV I0EiWUMISkA1jNGI AInkCUNIKOLLEU IRRIGATIIN OPENAliONS FARM LEVEL TH flbLktMUST BE COLLECTED kRElUNS REI.ULTING -LMN PRlUtSLk IkKIGAIIUM ANU SkLkC~kuAND LVALUAYEUJ AND RELUMENLDA71UNS MUSTM llsE VELUPED CROPS.U0IHls 10 lk&]iA - .PIMERSTU USE I IGAIIONWELL AS WATER. ASLN PRUPEIk TIMNhD OCi- -ARM ACTIVITIES DU -ING 
MET ANL OkY SEASONS.
 

SUMMARY$ 
 IN 1%Ib tH1 MINISTkY UF At CULIUKE SIGiNED A Z Yk AGREEMENT MIT" A I.UNTkACTUK 10 PROVIDE IECHNICAL ASSISTANCEIRRILATIO BDEMUNSIATION IU ANKNUwN AS PKUJLLT AbkLAMI!&. IN 1970 tE PROJECT WAS UPGRADED 10RESEARCH STAtION VN GJVLklNLNI CONITROLLED INCLUDE AN APPLIED |KAeGA1IWStLAND. EMPHASIS UN THIS 
AND THE :-VELLPMLNI OF 

SiT AS UE TIL PRUDUITIuN DI- NUM TRADION1IUL LROPSCkLui-IN6 AN) MANAGEMENT PkALIACES, I-OUR PRIVATE SITED SELECTED; A SYSUIL0DURII, it 6--UNT114 UkY SkASLJN AND SUPPLEMENIAL IRRIGATILIN THE REMAINDER OF 
UW CUrPLLIL IRRILATI.U

THE V. NON'-IAUUIEWUALRESEARCI STATION-PtANU119 -AFFLOWtL. OKRA AND LASTODS. IRAIN LOLAL 
STljUUI.U A] In• L

IECHNS IANS/-AKMIRS IN M.k.hv IRRIGATIUi -kkACIICL-. 
"-,# L. ASSIST THE GOVERNMsEN1 OF NICARAf.UA IN INCREASING AND PURPUSE:

DIVERSIFYING THE PkODUCTIVL 
TIH PROPER USE U IftKJUATIUN AND CKO'PIN PAl••-ItRIrCAPACITY OF lInk LCONUMY. USE6 IS IICARAGUAI FARMERS AN Ink PAUDUILTON U- CuUPS 
IDENTIFIED BY lrtlS PkUJCT 1J PIT INTO ANt AtRIt.AiUu 
CROPPING PATTER'S 


OUTPUT$I AfgltUEfNTS NEGOJTIATE& AND IKRIGAIION 
 SYS1TMS ESTABLISHED IN COOPERATING FARMS.ESIAbLISHLU. IltdIbAlklD CarOPS L1VfixtIMENIALkOPS IONII-IED SIAIIUWlICHl MAy BE PRIENIT'ALtTECHNI-CIA% ANU FARMEkRS IKAINkL
PRODUCED IN A VEAR-RfNOmD IARM IjG SlrS.f=n ulin IKKIGA1IUN. LL1.ALU AND IN PAIUDhTIcN PIIJ0AL US. 

I' MWUSLKN IRRIGATIJN PRACTICES OF NkE CRPS 

PIUJECT USIGN INFuRNATION 

4 LIUIRkY/bUjKmAlJl NICARAGUA 
 0 
* PUJECT IIuLLk ASI, LRUP PROUCION PAUJkCTI 5Z.twu7 .US-PINIIAL F & FNA 

fljJ a 0L F: 7-4 0 

PRLIILtPl SMALL FAkMExS IN 143LAkAGUA USIN.AGRIULIUAI TRADITIONALL MEIt11D. AlTAIN LOW PKUUUCTIVITV S1A1G:yT LOAN1.000 CROPS. LW BASIC AGKCUL1UIS GRANTED 1O NICANAIUANKqL PKf9beAM. WVtR'SL.NaS TO SI-.Mar4I u I m L I( b AN 

SUM-AKY: NICARAGUAN GGVEItNE'Si AcCtIALS LOAN I0 FINANCE A(6RICULIURAL PRO(kAM.AND PESIACIDES WHILE A PLkTI4 IS 
6ULK UP LUAN 13 Ulk t-Uk. IM1ORATION CF IERlILIZER 

IS 
USED TO IRAIN SMALL FARMERS IN MUODERN -A4fItMS PRACTICES. IMCKEASED AiUTkATEEU o 1ALL I'AKMIhl Iu3st)a. TInk NATIONAL Of- CklEDlIBANK OF NIfAkAGUA THAT TEY MIV $IUkL I FkILIALk AhU PtlTICIESNEEDED IU INCkkASI. PRUI]ViIy.
 

GOALS NICARAGUA ECONLS 
 StLl- SUI-ICIENT IN ASIC IU-D CROP PURPOSE: INCREASEu .. i-OODIC PKUULTIVI1IY lp- SMALL FARMERS AT,PRAuuTIu. I 
A LUWk UNIT LOST IN NICARAGUA. IOUlPUTSS SMALL IARNERS ARE: TKAINLU If MJUStRK t-AkMIN6 TECMItlUES. A LARGER AMOUNT OF Ff-A1.LIZEK.HIKBICIaIES IS IMPORTED. P S ICISL~ INS.LI IDES ANDINCkEASI:U AMOUNT WF CI I IS EAIENLPLD TO SMALL FAMERS FUR PURC SE.O- -I"RTILILEK AND AGKOCHEMICALS. I
 

Ir i 

ftvlLEW 

:!:N. 
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Land Use ,cont.
 

*LUUNTRY/bWELAUt HlLA4A6UA 
 EINIFRITO 0KJL
PKUE(. IILLSPt~ttTIINoUAU NE~tkIEN LIARPROJECT& 52ftoobb WU-kOJI:CI: 00 

PftObLkL: LkItAlN 3&KI-ISULATD ItURAL AkkAS ARE U"AhLk TO STRATEGY& I-lINAhCEPAk1ZIIA1L t-ULLY lN fNAII(JtML LLIWIUNY. 
rOMEI"~ EXCHAISGE CUST. AS.-UCIAI.I Mi11est K1STINU.KOALb CCNS1K aLTN OFAkiE LITTLE HORL ALL--WEAImg~ FLEUS. ntUDIO.THIAN UIKI 1KALRt, IN MANY PLA.CtS ANDIAkE PASSABLE 
ONLY IN CRY SLASONP LIWINt. lU LACK OF
PkROPEk UkAINAGE ^NO SURIA-P...- nSt:5to !'- PAEVLNT ANNUAL 

ldASHUUTS~.
 

SUMMAkY: PROJECT PROVIDES liaR CON5,1kuL-TIUN UKt 3tECUN~b1RUT1, F EEDER ROADSISOLRTEO AREAS f TOTALLING~ APPkOXIIIAfELj 210LUIS4TRY Uvtk PERIUJU MR IN VARI~jU&
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NICARAGUA1 LUNG HISTURY UF SEIM5C ANM VULCANIC STRAIEGYI TmRtE-VcAR GPANT TO lIE GUVERw NT (* IIICARAGUA IGU IACITIVITY HAS OLEN SO SPOkAUIL InAl EARLIER WILL -INAM-t COSTS OF TECKI0C*L ASUAlN .oo-AIAS1KUPHk" HAVE NUT (PLhkALLY INI-LULNLkD LATER PAkTICIANl IRAININGe Abu COMUODIIES OF LEWICEK "MDECISIONS. AS A DEVELOPING PwATIOt. NICARAGJA 5MUST NUW LARt]MQUAKI HAZARDS REdWJCIIUN ICENI PkOJELT. AILS
UETkhIINI S-ISMiC RISKi ACdUk FLU PkOJELT PLANNING UI~flICP.L ASSISIANCE WILL St PIkOVIDIt UNDER PASA MAIN
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SITE SELECTION AM) UESIU~FUIUAE hAlAD 70 Ink SUkVkV. GAI WILL PRUVIDE TECkIC.IANS Ull-ILE ANDPOPULACE AND LARGt ECONOMIC LOISLS CAN oE REDUCED. TO LASU&*UIRT SCACEo LwUTaEi COTTS, NAINTIENICE A%&
ACCOMPLISH lrZSS,&lMIC ,IJNIUkIG AM GLOLC.I, AND 	 OPkATI, Of. VEHICLES A OIA1*. COSTS.
SEISIUC KHAZARDANALYSIS A1k ikEOLD IN NAMAS.UA AMU IN 
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GRANT 10 T* GUWI.KNeLNT O* NICARAGUA C(ONI lU OLVELUP IN NICARAGUA AN ORLONIZATIUN. FI AWPALIE5 SEISMIC AMI kELATED
GI.OLICAL. R S ARCt CAPAbLE Il 1oHloICi,1N. 1HE POTI:NTIAL FNELAJEUCYt LOC0A1ION AND DESTkUiTIVEiESS OF SEISMIC EVENTS.
ACIIVTIES MILL HE IMPLLaLN1LW UNUtA PASAS WITH AID, bY LONG AND SICIT TERM SPL.ALISTS FRIN TIE US WLO..ICAL SIMV&V
AND THE IkltkAftk&CAN I.zULtIL SLbtVE IN CONvJuLTIOW MIT" COUtNTLRPART NiCAKAGSUI SPC€tl|TSTS AT a C*Allr&A tFCM E-RM6UAK
hIAlADS kt:OUCTIU, ICEkII iT BE bUILT IN NICARAGUA. 
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SEISHQGRAPH RkADINUS WILL tt TAUKN ANU &EULOGICAL VAULT LIFL$ RAPPED OUTR. iEM aJATA MILL RE CQUIRELAICO MIlU 4516l0'
DATA TO DEVELOP A SEISMIC kISK MA-WOF MICARAGUA ULPICTING IhE ATT UF FjULTS ANiD UALs STRUCTUES-Ii ORtitRitGC.NL AU= 
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ODTER HAZARDS SUDJ AS LANDSOStlE . IN AUOITION. EXISTING SEISMIC EQUIPMkNT MILL SE A ELNIMEDTu mUILD UP A mtiTIKIu IAP 10 
STROM WillON ALEELLROGKAPHS ANU 30 SEI5POsCUPEs TO A4ALYTZE TYPES OF GRlOUlA MOTION AND Tet EF-FLLT 00 LO1AI.. UILDIOb.
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USL AND REPAIR OF MODERN SEISMIC INSTRUNFENTS, THE INTLRPkETATIONG4EOI.1JGY.	 AID APPLICAIIW, OF INSTN IvIELAL ISATA,AMD EI.INEI.RII 

NILARAGUAOS SCIENTISTS Aft E]J&CIED TO MAINTAIN CONTACT WIT Tml US GEULOfICAL SIAVE? AFTE TIE INITiA4L ASSISIANL 
PHASE IS CDMPLETEOI IN UIGDL TO KElEP LA-p AST OF NEW ,kVELOPMENTS IS SEISNOLOT AMU EARTHOatnE EINGIERIuG WL i$AT 
IhFURMATIUN COLLKILTt UNk ThIS PkOGRAM CAM BE DilRiCTLY LI EU TO IE dEUUlM. OF COMnnAIiES AMU STAtUCIukn.. TIeE bO 
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INO-UK047IN IN L*LAlIONAL AND DESIGN DECISIONS. 	 MIT" TIE CAFNbILITV OF PREuICTING IMIIMIIi TWal STATE 

OF THE ARTS TiE POTENIAL REUJENLV9 ULATIUM AND
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I. A CENTER FOR EAR1HQUAKL HAZAKU REDUCIIN STAFFEU BY FUR NICAKAGUAN EARTH SCIENTISTS AJ ENG&INEEPS, 2. A ElToIMRa 1FSENSITIVE SEISMOGRAPiS AT A Pl1NIIIUM OF 12 REMOE SITES WITH ALL DATA ALLAYED BY RADIO TO 'i CENTRAIL LULATIUN. 3. 
COMPILATION OF LXISTING SEISMIC DATA AND CORRKLATION WITH NEW DATA &ATHERED &V THE AdSUVE NETWORK. 4. A CAPABILITY FOR 
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THE TOTAL A1.kIULTUkAL PROLUCTION IN NILAKAGIUA HAS STkAILGYZLLVELED 2-YEAk kKOJtC"C CIm S UM LUAN #jobiCnICALOFF SINLk Ib.. bf .LUE rTtLGUVI (4- NJCAkAUUA ASISTAkCt flAt Ib r.SISTIGON) LACKS 1ECNICAL LAF-AbILITY TU CONUUCT Tof EUV|I UF MNCAIkAG I&-uI 
AGkICULTUkAL K:SkAkL. q TU INPLtNEI |I'PkUVe ITS AGICMT.N ,L PkIOULTIVIV THREWiULAND IEFOkNS AND AG1MAIkAN kIU 9:,S7bLISH AGRIkCULTUXAL L.(EDII, i"ALFOI- TIHE TOTAL 

LtMN AWU A VIABLE CREDIT PR CAd404.UA]f)
PnUvlUkbLAbUIK it FO AND MaRE THAN FUNMI I-Ok A OcFP Oi- "& CULTUkt: EXTkiSIlhAL- Lit- Ti RURAL FARM

WORKERS ARk NOT ADVISOR, 4 SUMT-Ikanl CWOSULTANTS9 ,ALk11.1PSUPPUT AbLL TO PKUL[.E tNLkj&(h 1-fjUci I-ACt BY A LUULMNyLOWER EAkMiNGS9 LACK OF kUKAL UIFICIt PuiS SLCV; AD kUNUS LCLUULJUIB )PPUKTUNITIES AND A SALARY,LOWER STANUARD OF LIVING; ALS0 THE LUUNIRY FACES PkSUS14L INEFITS, LULALANTNL iKfAVELBLSWMRiRSECLNUMIC STAGNATION. ALLU3 Hm AIIVIUAM* IkW. AIUS IKIlL). WASSTAFF, OFFICE* I PtPMLU. 
PASA WITH DEPARTMENT Of- A',",,IWLTURI PkOVIDES TkLhNILAL ASS ISIANCEITA) TO THE GOWLANEWTE ITS AGRICULTURAL PROL' rIV ITy T.RUIJGH AGRAkIAN KkFURM ANU 

(- NICARAGJA ILAs 10 IOgLog
PROJECT ACTIVI TIES INMCLUOE kFL.FKTS Tu ASSIST 

TaL LUiVELOPMENT OF A VIAMSL IAEDIT PRU16CA.1000 -AkAMRS ANNUALLY IN UST AININGSETTLING 5 ,0 LAN DLESS kUKML TIIES rb LAN&SIN THEIk PuSSESSINgFAMILIES ON k-LOUNMIL-SIZtU "ARM UNITS ANNUALLY. MAKIM-tOSFARMERS MO PR.VIOu SL'f t-VE NUT HAD AVAILABLE 9IftJALL.V TU 11OACCESS 1U C.EDIT,1 CDUCTING CONTINUOUS EV MUAT.IU! 1.1 0Elt:MI~i TNt BEST LAND USEANU THE BEST FARM S UE IN VAkIOU, i-ARNINI. AREAS.BENFIICIARIES WILL BE kUkAL I-AkftkS AND THEIR BAGILIE, AND. IN T.E .0MG RUN. TM CLT RT--NVITN AN IftOfu, E(014W. 
IMPLEMENTING AbENT WILL HE NIRAGCJANUSAID PROVIDES FLS US FUR

bL 7 i Atk&kIAN INSTITUTE 4hANi.SALAIE. 60NEFITS. TkAVEIL AU QUARTEKSSALAkY BlUEM:-IT FOR A DEPAKT MEXT OF AGLILUL.Ittt LX1LKSIUNAND RAVEL FiJR SHORT-Tr.KN aVIS k;!. CONSULTANTS AND F. A BACSTOP CUI Tt i--I1W PLuSTKAI|ING AIDS S(IAkTl; ALSO' FORAb £jVLA HEAU. U.%*IO ALSO 
AND FUM)b 

PkUVI ES A LUAN FUR SERVICES FUK % SUPEkkVI V A&dClLUKIMAL tXulul4SPECIALISI1-OR TRAINING A R;UJP (F AGkICULIUWAL CEEDIT TELCNICIANS IN COUII(JA.GO N WILL PRUVIuL- DIRECT SWP'ikT Iu LUNSU .TANT SERVICES INCLUD ING A NICAkA6UANCONSULTA AV l-11 1uU lK UIL.CILYNIS& FOR OFFICE AN., SLCRETA IAL KkLLUIkkMN:NTS TRANSPORTATION, mIln THESE
AND Plb&.Al0w SEtVICES AS THt MATUlE U4" TiEWORK~ NEIUI RES. 

~&kICULTUAL PRODUCTION Ift NICARAGUA INCREASED. PURPOSEz AGRARIAN REFOM P A IIiNAiA0aota INvL&N9LNT&D. 
1. 1000 FARMERS EACH YtAk OSTAIBIW TITLES TO Ttfk LAL IN TftIR P-SESSIO. 2. 50 LA0MEIS RURALYALAKON tCONOMIC-SIZW FARM LUllS. FAILIES SETTLkD EACM3. LOANS MA E ANNUALLY TO ICo FAR1*kS WH.) PAtEVI0ftLr oft" IDA SS TO C LDIT. 4.BEST LAND USE O*EkMINED AN0 OPTINUN SIZE 0 FARMS RLCUftRiENO&O. 
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TEC NICALLY CURPLTLN , ACk PLk t.LNNkL WITh LEAL*krSIP LVERLAU. "DST fM ir P ROUV9*5 ]N-kIND
CAPAbILITY AND Uf*S UJ1MLL. AGk kX-N4SIuM IEKVICES LER I8UTIAdN,. UImERY0 ImUSA-I ANDAND TRAINING PROGkAMS cAkIrS.t* KTLMAL,A"I SECTO SUFFERTA
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SUWAgAR VI GILAN7 AND 7kCHfILAL AII1AI4Lt 1MH&iUGH A VASA MlIii ThE DEPAKRENT OF AGRICULTURE A81 PIIIViDED Sol 1,41 GUVLRjSUUStT 4* 
NICARAGUA IGUN) 7U I'MPROVE ITS AtkICULITUKAL PRODUCTIVITY ThMA3IGmtA6RARlAN AILf-RN AN WMAL OzV&LlwrlL%j. Ut1E Us- StVkRAL 
E3-lORS 10 ACHtIILW 7HL$t GUALS. 1"IS PKUJLCT l-ULUSL$ ON IMPROVING, ThE INSTIUIEI1OA CAPASILITY OF LA.ICULTU4AL AUENIMS
WIT"INIME 6044, ANDl Tht MINISIkY UF AGRICULTURE IN PARTICULAR. THE PROJECT ALSO USES TU UWCAADL AhaCuL7'w.A,. &IMTkUSIin 
PkOrGkARS AND PRO)VIDE SPECIALIZED TRAININ(. IN MUDLkN AGRICULTURAL. IECtiNIIULS FDA 4MLIFIED UlCAkAWA PaRILArANWS. 
10 ALMIEVE THfESkI ARGETS, 1311 PROJECT WILL: PROVIUE AN AGA f1X1LNf,JO ADVISOR TO urns,. Wilr. TISE #a mLIU,& 6* ILAILESIUN OM
HIS STAhl- To IMPROVE PkUilkkl PLANIfNG AND IMPLEMIENTATION; tRAIN 50 EXILNSILVS PESNNEL Of THE LENTRAL 1&-ILL AM FRIM 
kZ FIELD Ot-fICLS IN Till USL t* LIMMUNICATIONS MEDIA FOR IMFOktUAL ECUCATIOW; DE19MV1aAlk WV. TO 3NCILLAL 1441 pvO(A"UIC
Of BASIC I-O0DCREIP5. ABOUIT 44500 UtMIJNSTRATIONS UILL BE CAkRIEODUT.3 AMIALLY. TH4EW WILL DMeiNiSTRAkL IMPROVED %LjtIsq
fEkl!L~frkSq IwSELTILIL&t:5. ANC NEW LULTIVATIN(. PRACTICES. UNDER TI,. EXTkWSIIM PntU6aAN TE&LE.ILIANS WALL PkWVIDE 
ASSISTANCE IN AREAS SUC" &b EPITU#JLUGY, PUIAIu AM., !SWlnf PRODUJCTION. 
IECHNICIANS WILL ALIC ftELP UPURAAt LEA0EkZS4lP AND, PL&AMIM, CAPASILIIV IN THE CUM ABMICULTUAL IIEPARTNmLS. 
OUT--LIRINTRV 16046 IN MAMV SPkLIALIZED AEAS 03- aGx WILL INVOlLVE THE LUGJIvALENI OF a To l0 MAN WEAkS aft4 Ul OK ltHIR 
WORLD COUNTlRIES. 
bV 1913, BENLI-ICIAkILS WILL BE ZS,A,00OF A3MILLION RURAL PEOPCIE. 
PRUJECT RESULTED IN C*J1ISER*LE PxUGAISS IN0 lET PRur~llS TO PRLOUIE: T~fE USE OF IlMRlJVkd SlOtS Aft0 AGA C44LMIC^LSgI l 
ORE IARLILHS AND IN CROP DIVERS IkICATIuN. HUNEVER. INADEQIUATE BUOGETIN6 AMWTiNE LOW PRIURITY rIVlbs 1ar PkLJELT 9V GUN 

aESTRILTED FUitTHER PROGRES. PROJECT WAS tERAMINATE ON bZ7l. 
U5,AID FUNDS SALARI&S. 1AtAN5,PUKTA1IUi. TKAVEL,9 SUPPLIES 3-EM 1UPP064 03 EXTENSION £0315 R1ISPLCIALISS&i#COs.SaTAPl.. SON4
PRUVIDES IN-RIND CONTRIBUIONIUS. OWt;ER OUNOkSx CARL. LARITAS. 

GUALI AGRICULTURAL PROOUCTION Ik 10!CARM.A PROMOCTED. PURPOSES NICARAGU A6RICLLURAI. AIPLUCIES0 PEkSUINEL NO 

OUTPUT S& 1. GEN4PkRW-ESS1OMAL AGA PERSUNNEL TECHNICALLY TRAINED 1.43100GM 10-SLLVICE CA tNJ-O-CUTRV CORMES. 2. ELMTENSI0 
PkOr.RANS INFRLJV&I INIUUGH Uk-4AMN ODinSRA7I03tS OF SLEIS. FERTILIZERS. IN1SECTICDSe FUNGICNESa SWI~w RAMBITS. 
POTAIO CULTIVATIUin. SEELPINGI ALSO EXtENSION PRObkANS IMPOVED TImUQM INCREAED 4 C41M *CTIVITV* SOAL GARDINS. 
.s. VOLUNTEERS IRAINLO TO ASSIST 037m LXTEN4SALH PRIJCRA6. do. DEWSZITRATZSS OF sea TESii., CROP DIvEASIFacA1umg, 
IRRIGCAT ION3. 

*CWRNTRT/SIMAU9 NICAKaU PROJECTS 52%dw51 S~-rfJ&CT@ 64 
w * PROJECT tITLESlii AgatFOAMlMWIAL 0kVLL-IRXIQ./SUIL' WATlER INITIAL *15a &IN&. &I-V 

PROILEM: MUCHGOF NIC.ARA6AS *6X1CSLTSAAL AREA RECEIVES STkA~t&Y: a-vtAM Pr%*jET C4*I5s OF JPILOT PRo.McTs Am0 
RAINFALL ONLY PART 4* THE WEAK AID1 lTH PACIFIC RONE INiATIM G&1.ERIND UN VIAk, &CflbkinlL PfUM FORRECEIEVES, NO RAINOU~IUSS Ak AIRIAL 6-4MTH PERIOD. LAILMOING0 IftREGAlIUIN IN *513 AND SINEI-ARID AREAS OFSECUASE THERE "AS MLVLR bEAN A LLmPIEEEIVk PRLT NILARAGUL.. USAl, 6RANT POUaVIOES HCUIACAL ASUSI~ANCTO (PILE IN-tMATEIP UN LtVELD10l116 A VIAULL FURmAGR SftCl.MISTS NO SUPILVISORT PER~.WIELS ALSO
IkRIGATIU.f PRUGkAM, NICAkAiAUm PARMERtS AND WELL L LERIGAlI108 &OUIPMEN, VknlCL*S AMW TECH
AGkICULTLR ISiS LACK tIwE ANMLEWE AND0 RESURCES WnIC.1 ELVIPIIENT UPERATINS COSTS & OTHLA, LXPEUStS. "DST
CDULD HeLP THENKINCREASE fUUU V%(EAICIION IN hAID ECsATRV PlROVRMDS IN" 3-01 IMI-ILE b0VLIESv SALARIESS
LANEDS. OFICE SPACe. SUN ASSISTAU.E. 5 FAAeMS, COTRlS WELL. 

9 PRODUCT COSTS. 
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SJJMMAkV4 
GRANT AND TECINIAL A.%SISTANCt f-kU~ID T) Ih G0V(VEKlMNT OF NICAAIOUA IWNMi HELP SET UP AN ItRRIGATIIM PILUT PUtUJ&tLTINORIJER TO OBTAIN AND UJISLMINAIL INFDRNATIUN AND DATA VITAL TU THE DEVELOPMIENT OF; IRRIGATION IN NICARAGUA. 
UjSCI:.SFUL
IKIGATION IN TURN MILL ASSIST I-AKMl:kS ID AChIEV- GREATEk AGRICULTURAL PRIIUCTIVITY.PROJECT ACTIVITIES INELUr.E1 ESTAtLIShING AN IvkIf.ATIUN UEPARITNT WITHIN THE MINISTRY Of AhRICULTLkL (KAAI TOUCOORDINATE THE PKOJLLTOS VAkIUUS ASPELTSI St:LECIING 5-a IARMS TO SERVE AS OENiuMSTkATIU PIUJkLTSI AKIfit AtAR.G^t~KcNtSWITH THE FARMS FORi WLL-DkILLIN Uit OTHERk WATER SOURCES; ftINAINCIA IRRIGATION &UJIPMtENI StiTING UP fItlNUL,& iORACCOUITING AND RECOkb-KE:EPING bY THOSE INVOLVED IN IhIc ULNONSTRAT INS; SELECTING a CUITRACTOR AUD AtVIWIEIG KizbUPTSRAD PRLVIOU.LY ON IIRIGATIuN; DEVELOPING STAMDAbDS AND PKOCEDIUKES ON LAW SELECTION, WLLLS, MATERI APPLILAUIUN CROPCULTIVATION AND SUIL eTYPES& L'tVLLOPING DATA LIN FbASIbILITY Of lNtTRKUUIfG NEW CRlUPS " RELATED lu THE LuSTS. kE|UkfI..PLANTING SLrtIEULES; LUPLI.I|: SlKLIES ANU K-SOUkCE IJNV TORI A4UIDES FUR FUTURE IARIGATION DEVELOPMENT.SATISFACTORY PEkt-OkM^NCL DAIA rKuN 3-5 0P 
THE ULMUNSIRATI£10 FARMS COULD LEAD TO IRRIGATING A SIZlAbLE AKk- Ul THE
 
PACIFIC ZDE.
ALL THE INVULVLU GUN AGENCIES WILL EXCiANGE PERTINENT loo-OkMATIUM. SUCH AGENCIES INCLUDE& INST.TTOI.UL FOMILNTONACIOIAL 1INFONAC) WHILM IN |. STAkTb UN SLII IRRIGAIUm STUDIES; ToE NATIONAL SANM. AGRARIAN |INSTIIUTLo NAtIUNALRESOUKCkS INVENTORY PROJECT AN 1"at AUICULIUkAL COOkDINATIN COIMITTEE.NA& WILL COORDINATE 1HE I-INUI.4hS OF THE IRR GATIGN DIVISION WITH INFORMATION IFRON THE AGRICULTURAL %XTENSISEKVICteSECTION OF AGRICULTURAL ELONUICL. AKICIULTURAL RESEAkRCt SERVICE. SCmOOL Of A(RICULTURE AO 1et SLCTIUM iUMKINu. WlIH 
INSECT AND PLANT DISEASES. '% 
PkIMAkV BENEFICIA IES OF THIS PRUJECT WILL BE TnE NILAkAGUAN FARMRS.USAID HILL PKOVIDIE FULL-TIRL TECHiIIANS, PAR-TIME LUNSULTANISI MIRANGE USK MEIL. AMU ZARI&ATIUC EAUIPNENT. t:nILLLS.AND TECHNICAL EQUIPMN *. OPLERAIN, COSTS AND OTIhIk COaSTS. "MlT COOIT PNDVIOIES NIC SALdRIES. OFFICL %UPPLILS-

DkIVERS, SECY. CLERK. FIELDHAN* SPACE. 

GOALI 
 AGRICULTURAL PRGOULTIVITY IN NIEA.AGUAN PKUMUTED. Pt~ktFSEs IRRIGATIJk DEMLOPMENT PROINRAM LSTASLISHED. 

OUTUTSt I. S-8 FARMS SELECTED FOk PILOT PROJECTS PROVIDE IWiO ON WATIER ESINICES AS WELL AS THE FINANCING & kECUf-t.AtkPIftG
INVOLVED. 2. IREIGAIAUN DEPT SET UP WITHIN NOR TO CUO DINATE THE PIOJECT*S VARIOU ACTIVITIES. A. CONIKALIGtS SELECTEDTO CONDUCT kXPRIMkLNTS. 4. NtSULTS DI- SURVEr ON SOIL.TERRIU AO OIIER INFO COMPILED. 5. INDIGENUS TelAINA9 OF

IRRIGATION TECHNICIAIS CUPLLTtk. 6. STANARDS L PROCEDURES DEVELOPED ON SECLTI OF AREAS.PIARATIUIh I- LANOESTABLISHING WELLS OR UTER WATEk SOURCES.WATEK APPLILATIONt & ICROP CULTIVATION. 7. DATA DEVELOPED ON FEASIMILIAV OF I"CROPS AS RELATED TO IRRIGATION. b. STUDIES COMPLETED WMICH. CONTAIM DETAILS THAT CAN SE APPLIED 10 FuTIIM IiftkBiATION 
DIVE LOPIENT. 

2.0 Health 

• P~iJJU~k.l Ulr.+N £UUMAlsMU 

0 
CCOOTkV/URIAU9
PRUJECT TITLES 

NILAKAGUA 
HEALTH LENTERS kURAL NBILE 

PkUJbCT3 SZOA 
INITIAL F1r GO 

SUb-. iCTl 
FIIAL *FY 

00 
TS 

* 
0 

PRObLEMI HEALITH SERVICES AT bEGINNING OF POf JCT REACH ONLY SkAT*E r LON$b-T-lkue PUBLIC SECTOR APPROACH UTILIZE& kISTIN6SOT JF TUTAL PJPULATION AMU MUCH SMALLEN PkRCENTA(GE INSTITUT imS. 
OF RURAL PEUPULATION EVEN T&tOUtN. GOVLRtNftLT OF 
NICARAGUA ALREaD~Y OPERATES A DECENTkALIZIEO GENERAL 
HEALTH SERVICE WITH HEALTH LENLERS HEALTH PUSTS AND 
RURAL MIUSILE HEALTH LANISIPUAI. OUTREACHs 1U MOST
RURAL AREAS INADEQUATE DUE T IENSITY MRAL PUP, LONG 
DISTANCEI FROM UkBAf EMIRS & MJGh COST PERKANENT RURAL 
".IM FACILS. GEN MUST IMPkRDV* OUTREACH PROG TU 
PROVIDE GOOD QUALITY HLTH bkVCS AT ACCEPTABLE COST TU 
MORE PEOPLE-ESPLC RURAL PUP 

SU0MARY PROJECT TO BS|N. HLTO-MEU'L SkVCS TO LARGER PERCEITAGE OF POPULATIONe ESPECIALLY IN IUAL AREA. ALSO WILL ALHIJVE
LAkMIEU Spi BY VARI4JS NATIONAL H&ALTH AGENCIES. HLALIH CENTELk 

bETTER COOkDINATIUN ANU INITLEATIUN Ud- HEALTH ACTIVITIES 
ANd PUMAR MILL BE bASIC iPLEMIENTING UNITS UP SRLAD RANGE OF Q q)LCLBNTIALIZED HLLTH SRVL 10 INCLUDE: ENVIOJNMNTAL
SANITATIPN v MOTHRk-CHILD e:ALI"H INIUNIZATIuk. CuNTRUL uF -UMUIwIA9LE DISEASES, FAMILY PLAJING9 NUTRITION. HEALTH 
EDUCATION, ANU UUTPATIEI CLINICAL SERVICES.PROJICTS OR 80 WILL EXPAND BASIL WEALTH tALILITIES TO AkEAS OF 150 e00OF 1971 PUPULATION. IN 3 YRS LOuNTKYOS BY END 0- 3-YRHEALTH SERVICES WILL ACHIEVE COVEiRAGE THAT WILD OTHLiWISL TAKE 
a YRS TO ACHIEVE. 

GOALS IMPRL#VE IALTH STATLS Ut- NILAkAUAo. I PURPOSE: NICARA&UAN POPULATION9 tSPECIALLY IN RUkAL AREAS: HAS 
ALCESS TO PkEEVENTIVE AN/ CURATIVE HfALTH SERVICES. 

OUTPUTS: I.HELALTH CENTERS CON1TRIJCTEU, S1J1-e-D, ANO EUIAPPkD ANW EXISTING CENTES IMPkOVIO. Z.oKU*L MObILE HEALTn PkUGkANCONTINUED AND STRENGTHENED InkUUSI FKUVISION OF NEW VLICLES. EQUIPftNT AND MEDICINES. S.w5-SLT GRADUAITU PHYSICIANS ANDUThER UNIVEkSITY-1RAINED MEDICAL PERSINEL INCURPLIJAIEED INTO PR"tlt UNDEK ObLIG&AOkY SOCIAL StRVICk LAW. I 

I 
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PAOJEL? UkSIGN ZIEOMINA110 LUUl41It/btkL~AUa NILARAE.UA 
PROJECTS 52ftO10Z jw"&QjtCu3sC
 

PKObLEMS LACK OF ZNFURMAIIOE LWLEKNIP16 M&ALIN PR*10ESLIe SIRFtEnGY LU961 TEKuqKI&SOWiCts AND0TAKGL? APPijACN UhILIZE~S TECHNICAL ASUSTAWiL&POPULATIONSI LACK goOF- PLANNINGCAPABILITY £XIa.1I.G skiaja o.ALMS NISMATIW Phil~bL&NSS LACK OF PROGRAMOIkELTIUM AMU0EVA1.UATI6*NI £148 SIUaAL-UM.AN DIFFeENCEIN EXPtLTAT3(jtS AND, A*HtAIU -Uk HLALIa4 SEkVICjS.SLI.AkA1IUM UF CumAIIt Aft) PII&vaI4TIV& SERVICES. LACK0f CUaftIt.ATj~ AIL IMTfial^jUM is- HEALTH %Ek~V1Ck$ BYDIIEhhl GOVLKeNMLS1 Ul kjAAAA A~kMCIEN. RLLIAkCECat4EALTLkNAL kL$UI*Ctb -. 0 LW%k IITIATIWLS All hEALI"SECIOR. LACK 0F HANIIkk TKI%&U ZOOHEALTH PANNfING£ANDADMIkIUSkAIUO. 

SWINARY8 "L~h SECUk A1341t5NT L!MRILu 
WEAKESS 

SIT LACK OF OUALIFIEU NICARAGUAI. NfAL~h PERSONNEL; SAISjIESOF ASSAESSMNI FD PkUVAjEt AID WITH NIN~IA P&dIEnti.SIRJUSIl BASISbt ALLEAVIATED bY&AI.SNTEhwAlzhi FUR PKO1.KAN DEVELUPftsn Olt WSWNil"LAIITED ASSESSMENIT PLbMS, INUMHATIUM
PRELIMINARY Tii BE 

1INT0 NIC.AkAQAA lSTITUTaeumgZ.CoftIug 
1N& 

LASS 
UPhdKAJEO AT IN~TIERVALS9S.PLACING INITIAL ASSLS$PkIIIPHIUITY ASObal .AIJHINISIRgJ IOft2.USE III AID SUPPORT Uh S.Th P4.400181.U0 FALILITIESa 3.UILN ASSE.Sitkol If 5-UCUSNA4PUWEI ,.DELfGA1Oh.SER ICLS .b.RESOURCL %IFRESPONSIILImYIXPLIL^T lafeS OF ALTERNATIZVE TO U&LI WER HMHLTH DLIVE~RY STrSTEI£Ps.H ThITJOI1.NALMRIA;SSupF'LY;4.LJCUPATIDIEAL AURAL WATERHI,; 10.a.&RILV PLANIhSI. 

GOAL& IMPREVwI HEALTH OF NICARAWuAQ, ESPECIALLY TMUSE PURPOSES IMPROVE HEALTHLIVING IN HOST MIRAL ANDl PULIMEST POAlIOeS OF COUNTRY. 
SlEftIC&ES9 PA&TICIILA.ILY N-Lie RuAt

POPMA.TION IN MILAflAQM. AI 
LUUIPUIS2 I.HEALIH SECTOR ASSLSSNLksT CLOWLEWLD. Z.IEALIfsEATEM-AL F1flAML1,thq &IfEM1:mSI 

SECTI~k ANALYSIS rbILUP &:STA8L3SMfD.3.Wg,£..:I AND CuSTS.&(aa PhI.AM. IftCLUuAmC.G4,.ALPEOUALY Aft)J IhI&LAIAYChMU~SATUNf OF kRISTIM.6SkRvjCt%. I CAJATIVB. AIMe9hpyEfTaV& 

" COUNTII/UI*AUS NICARAGU
 VAUJELIs
"PROJECT TITLES: 4 I'b-nslNATAWIkAMILY PLANNAM6 bLSI'..qINITIAL Fvs 44 aFINA MR 7 * 
P R O L N I -ni L E i 1 AT H RAT ES H Av t LSPL AP TH E PAS T T WP ED E A EIN NICARAG UA~D UE 10 INCR EAbLD 

S T R ^ T&V t I - E A PI3CEDICAL A ISDPU O V D S bHEALT6. EVCE~S. TutaRE HeAI, 6EN il 
LI L MiVISCB, C OISA Nam &OU IP ft 

A 
T 

T 
e 

F R A T ~ I &LURElSPONIDIM ~ D ICLIddi Im irmt 0I n kATI. WITuH A 3.5 EUCATIOAL NATERIAL, 1P ~ % c U~j A
9 GisOuiY WhIACLESe PARTHLAA A S PUPUL RATE @ AND OS LOCAL CgblT,ZIO ILL M AMETHAN DOLUJL WITHIN Is-CmmU"TV AND PMTACIP,. TRA981101 iu &STA LI5.425 YEAR.%. CkA FAMILY!t£IN e6 Te~ OF FOOD. SLIEJOLS, PLANNING SYSTI. 10ST Gvjesm aT WLL PKUaVSgaHOUSING*,HEALTH, AkUOt, LUALLY01 k .'. S teJ4IAL %FkVILES. Plik~ mSE OSU'Wi.IE~. ANU PHARAC&UTICALS.PkRSt u&MLs OFIC E AW0 CLIN C, SPACE* UTILITIE, ANOui1lEcR OPE"IIVOUL e.OsTs. olNe' O~~i LUDt$ &NIL.
PLANNED PAME14TemgO FSSIMATION; FA16Q-IftKt IseTnPOPULATION COUNuL. 

continued 

http:SU'Wi.IE
http:STA8L3SMfD.3.Wg
http:SIUaAL-UM.AN
http:NILARAE.UA


fiealth, cont. 

GRANT TU THE ruVEKNmLM1 U- NICAKA6UA TO ESTABLISH A 
NATIONAL FAMILY PLAIIiMINlkSTALISHEU AT SSTN. FAMILY PLAING75 &XIlhINt nALTH S kKvLt. ILLr FALILIItS UPkkATED BY THE MINISTRY 
bE 

SECURITY INSTITUTE £3N9$ 
OF MEALT" lU - *C CLINICSITel-L TI-UNLAL SOCIAL- I0 CLINICS). ANDSERVICES WILL PRIVATE PACILTTIES IS CLINICS). AT IHE 60 MUMBE OFFEkEU IN TnL At-TLRNUUNS ILITiEso SMIlLY PLA4IkAFTER REGULAR HEALTH CENTER
PHYSICAL EXAMINATION. A PAPANICUjLAUU HOURS. CLINICAL SERVICES WILL CONSISTSMEAR. AND SELE£LTIuN OP A CONTKACEPTIVL. UF- A

CLASSES ON £ESPOSSIOLL PARLhIMLaAPAIILY PLANNING WILL AM)
A ALSO bE OFFERED AT THE LLINILS.CENNKAL FAMILY PLANNIN6 (KIENTATION & TKAINING CENTEsa LWILL St ESTAALISHEDTKAINING TO PKDFPSSIIJNAL L LAY IN MANAGUA TO PROVI ik INfLkNaTIf LtUUPS. Th& NICAKAGUJA O EhMAPHIC ASSOCIATIONEOUCATIUNALZMTIVATIUAL SAUN| WILL LIFFEI4CLU alSE FUR 9AEILV PLAmANmSUCH GkUUPS AS LABUR LEADE-kS. NAILUALWILL ALSO PRUVIbE ShJkl Ih#-SRVICr ClUakkU TEACIHRS-o AN FACTORY WUbJKtRS. AukTkA!NIeG CUUKSkS FUk UJCTORSI
LOUCATORS. SUIf 

SMSES. AIKILIAItY NURSL9 SOLIAL dUKKtRK1. AN& n.AiHIMAINING WILL BE CUNLUCTLU IN OTHER LATIN AMERICANUSAID Ca)UkiIIkS.WILL FUNU A TLCa4NICAL AbVISMR 10 MUI" AN INS$5, CONS JLTANTS.
LOUCATIOINAL MATERIALS. MCYJ AND IIkS 
PERSINEL COSTS. &AUIPMENT9 PHARtACtUTICiALb.WILL FUND LOCALLY ANDUPERATIONaL COSTS. SUPPUkI 

PURCHASED SUPPLI|Se P iB S1010EL9 CLINIC SPACk.-U CUNTs.ACEPTIVES9 LUUCATIUNAL MATLRIALS, AND OlnalKPOPULATIJN COUNCIL, TRAINING* NO OTHERPAThl-jhLjk COSTS WILL PKUVADLOFUN (INCLUDING RADIO CAMPAIGN b2 bY left 
GU%;EKNH-hTS OF bWEDkL 

SUPPORT&* INTERNATIONAL PLAuMD PARENTHOODAND GkCEAT b~IlAN, LATIN A PIEUkkA| IufeEklCA DEMOGRAPHV CENTEro LAN PAN-AMERICN HEALTH ORGANIZATIU.GUAL: CRUDE bIRTH MAIL IN NICAKA6AUA iI:DUCLO FLUitp,45/1O PURPOSt& ASSIST IN(AVEkAGE 1-065 - 195.g TU 10,lOOO MY 
THE DEVELOPMENT Of- A GO% INSTCTUTI-MAL1977. 
 CAPa.CITY TO bITtl MUTIVATE PEOPLE TU AK4% AND ACTIVELY 

DELIVtR k-ANILY SLANNING SLRVICLS.
UUTPUTS: I)0ELIV1RY OF 
FAMILY PLANNING SERVICES THKOutUMLT LULNITAY 12
INDIVIDUAL AND GRUuP MOTIVATIONAL 
"P CLINICS FtNICTIONING BY '-3D-ll.Z)CU1PSI.&LNSIVIk

4 ACTIVITY IMPLEMENTEU. 
IkFFICEtNCYJLF.ECTIVLNLS1UF PRUGRAM 

31MASS COMMUNILATION CAMPAIR IMPLLMI4LtD.ADMINISTRATIOR ANDORIENTATION CUSE ON FAMILY CUNTROL INPKOVED. SIPROGRAMI PEtSONILLPLANNING. IN-COUNTkY REFSmLk TRAINED UN-WLEEICOUtS&SM1ANUALI. bIREC(URD-.,EPINK, SITEM INSTALLED TO PREVIOI 
ONCE EVERYl IIUNIMG PU1LICATIUW Of A PROLLtnMALSTATISTICS FOR PLAING, IPLLNEITATAIjSeTIRESkARCti COMPLEIEU ON TUPICS XELAfEo ANC. LVALUATIS. 

TO PUPULATION/FAMILY PLANNING. 

S PKUJECT DESIGN INFORU91ATION 
 0
SLOU4IkTRYbUkLAU2 NILAUAGUA
* PROJECT TITLLS tdILAI.&JA-IURAL COMqUNITY PROJECTI SZ.o21 lIaSUB-PULCTs 00HEALTH SERVICE INITIAL FYS 76 FINAL -YI i 0 

PROPLEMI NICARAGUA LACKS LAPAPILITY Tu PLAN ANO TEST AN STRATIGYI A L(EMfE-TERkTLk(.kATu KURAL PUGLIC SELCTOR APPROACH TO IMP4OVINHLALTH DELIVL94Y S1SV4he. AfIF %ICARAfGUA EXISTIN Ib TITaJTIUo.DOES NUT DEVtLUP IhE INIIIAL STAGES OF AN IMTtCSATED 
SwSTtNE 
 ITS PRLV:UUS PKULKESS IN SELECTED GUT
 
SEPARATE hLALIh AREAS WILL NUT ACMIEVL MAXIMUMPOTEfNTIAL bkEFTll. BASIC AfMIlJISTRATIVE PkubLLMS INMINISTkY OF HEALTH OkGANIZAICJN 
IMLLUDE FAILL~E TOINSURE CUDINATLD $UPEkVI )UN 
AND QUICL RLSU.UTIUN
 
OF IDENIiFIEo PKtLALEMo.
 

SUMMARYI LARGE-kANqED PROJECI DkVELUPS INlkGRAIEIj hEALIH SLRVICE INFAASTRtCTUkE ATAND PROMOTERS LU4PRINITYTU UELIVkR bASIC PMEVENTIVLICURATIVE LLVELS BY TKAINIsI~ ntALlt EUUCAIOSSERVICE AS WELL ASCOMMUNITY CUMIITIEES TO SULVE hiI-ALTH 
TO FORM CLIMMUNITY hkALTH CUMMITIEES; UTILIZING& AESUURCE PKOSLIM% WITHDISPOSAL& USING PREVeNTIVe HEALTH EDUCATIUO 

SMALL PkUJECTS IN POTABLi WATER. MAZERRACIO SUPPLV AkMMESSAGES WAST&-MOm AGENCIIE. SUPPORT FUR kULAL 
To RLACH mAXIMNU PuPULATION19 ANU IWkRLIVIUih ALTh PRLeAAM-. COuKLINAIUNCURRICULUM UPFOR HEALTH IEDUCATORS/PMtNTORSWORLD SERVICES. CUMUNITY HIALIth DEVELOPEU BY C-PAU Li CHURCCOMMITTEES CURPOSED OF VILLAGEkS CHOSEN BY LOCAL OFICIALS FlOMHEALTTI/EL0CATIOUN/REL IGN AREAS.
 

GOAL& 
 IMPAVE HEALTH STAIUS i4*RURAL AND SUSUkbAh PURPOSE: INSTITUTE AN INIEGKIATED MIUAL HEALTH ULLIVt-KV SYSIEM.IPOPULATIL,.1 
OUTPUTS: 
 I.HEALIT LDUATOKS 1kNU 

PkObLMSkESUUKCIES 
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AGENCIkS, 	 THIS PKUJkCT MILL L*VLLUP A LOw--CUST MCH/1-P PKOGKAn FOk KUIRA_ AREAS IdAT MILL 	 UTILIZE lIt: VILLA..t MIfMI,-
IPAkITERA). 2000 PARIERAS WILL BE SELECTED AND TRAINED AT 1,1k NEAREST MON CLINIC UM HEALTH CENIEA. THE 5 TO -DAYTRAINING COURSE WILL rIK'hANIZE STERILE TECHNIOUES 0.- ELIVERY AND PRINCIPLES OF FAMILY PLANNING. iACH PAKIERA WILL UL 
SUPPLIES Mli A HEALTh KIT CONTAININ6 BASIL MATERNITY SUPPLIES, CUINTRACEPIVES. AND MINISUN HALTIH COMMUJLTIE.. IT IS
ESTIMATED THAI THE AVERAb;E PAKTEkA WILL ENLIST AbUUi 24 WMEN T) ACTIVELY PRACTICE pP.
USAIU MILL CONTINUE 10 ASSIST THE REGULAR CLINIL-ASE MLt/FP PROGRAMS. THE MJ01 WILL INTIGRATE CJICFP bERVICL. INTU af
 
ADDITIONAL 50 CLINICS, FUR A TOAL OF 125 CLINICS.
 
USAII INPUTS INCLUDE S^LAKY 'JPPUR7 -UR CLINIC PERSONNEL. SOCIAL WORKERS, AND THE FAMILY PLA~idG S"-CTION OF THE 
RUIN.
SHOKT-TRN ADVISORS WILL IMPRUVL AOMININTRATIONs CNJDCUCT RESEARC (MICRUEPI EUIIOLOGICAL SURVEYS AN MuAL LLVLL 
SURVEYS) @ AND ASSIST IN ThE TRAINING, OPERATIONAL AND SUPERVISORlY ASPECTS L- THE MIDWIFE AND CLINIC PaGkAN. USAII MLL
ALSO PROVIDE A PLOTIMN UF IHE COSTS OF 1N-CUUNTRY P TRAINING ti-SEkVICF FOR UCTORS. NUKSES AND PAhTtkASI W--
COIiM0UITI-S FOR hLALTH CENIE,. IIALTr KITS, (MAL CONIACPTIVES AND (IOMS.
THE FP SECTION OF OHU. IN LuADIMATIUN WITH At-FILIATLU PRIVATE AGENCIES SOCIAL SYV THEALTH AND THE SECLWITY %TEI4 (INSI.
WILL Bk RESPONSIBLE F-OK IMPL&-ILNTATION. GaN MILL GtA(SuALLI ASSUE ENIIRt: COST OF MCHIFP CLINICAL SEKVICES1. at PROJECT 
END, FERTILE AGE WUOPEN ACTILYLV WNTRAC.PTING StIOULD P-AVE INCREASED FI U O Zf4-J0. 

GOALs 	 !.REDUCE THE NAIL FlERIILITY kATt L IPIRUVE HEALTH PURIrO E U PROVIDE IPRUVED FAMILY PLA'NIN6 L MATERNAL ChILb
LEVEL i-OR OMUNiLL INFANTS PLIMAkILY IN THE RURAL 	 HtALT" SERVICES ikOUiL TRKADITIONAL i(EALTh LENTERSi
AREAS OF NILAkA1.UA. 2.APP%0, 25Z 0- FERIILE AL WOmEN AND NWU--'IADITIWUAL ICUIUIUNITY-oAtD PAKILAASI REANS. 
ACTIVELY COfTRACLP1Ik, WITh LECRLASE(, MATERNAL L 
INFANI MORTALITY Z MORBIDITY. 

OUTHJTSA 	 l.NDH INCORPORATES FAMILY PLANNIr.,J SEVICES IN ADDIIONAL HEALTI CENTERS EHKUjGh(JUT C(lNITRV. 2.QkAUUAIES FkulI MEICAL 
SCHOOL RECEIVE FAMILY PLANNING TRAINING. .s.UP TO 200 PARTERAS IRAINED IN MCnt/FP. 4.CUIM1CULUN LSTAS15HEU AN IN USE
TO TRAIN AND UPGRADE PARTSkAS AND OTHER PERSCNNEL. 5.iEC NAT*RIALS AVAILASLE FUK TRAINING PROMOTIONAlD (- -eMILr 
PLANIWG. &.SYSTIM INt PLACE ilIfR REPORTING AND EVALUAI1N OF CLINIC AND PAAIERA ACTIVITIES. .C ITRACEPTIVE SUPPLIks 
AVAILABLE. 

.-.---------
0 PROJECT DESIGN INFURUATOUI 0 
* CUUNTRV/UkkIAUZ NICAAGUA PMJCT$ 54Z4143 S&*PNUJkCT8 00 0 
& PROJECT TITLES EAST COAST HEALTH ViLIVERY I&ITIAL FVi 7? FIR FYI 8O * 

P0ROt-LEMS 	 WE Tu lIE EXIREML GEUGRAPhILAL ISULATIIN MOST ul THE STRATLGT$ PROJECT CONSISTS OF INKEE TEAK OPrtAUI NAL P&UIFAAN 
COMUNITIES WITHIN A oU LA RaDIu U#, PUtRIO 	CAOLZAo GRANT TL dISUNSINIC.AIIkA4.UA IAliN&AS Ut- THE
NSICARAGUA. M.E BOLK Ii* THI kLtiUt' RURAL PUPULAT ON AMEKICAS. INCI TO DEVELOP bI-G108faL hEALIh SERtKVILCE 
IS BEYOkD THE RELCH OF xAISTING PRIVATE AMi PSLIC 1S-RASTKuCTUE AND A(MINISTRAIEUN IN AtTERN 
HEALTn PROGRAMS. AL1I4RJGH THt AkrEAOS MAJU hEkLIK NICAkAbA.
 
PkOIBLES 1MALARIA. 
 LTkkiC LStAlEs iUdEKCULOSI&. 

wJ AND PiEGNANCY RELATIJ COPLICATlif t COULD SL DEALT
WITH 81 TRAINED PARAMEDICS. THi WVtR KREN1 LACKS AN 
ES-FECTIVE PROGRAM TO TkAIN AN PLACE COMPLTENT nkALTH
 
MANPOWER IN THIS REGION.
 

SUMRAX Is
 
OPERATIONAL PROTEAN GRANT TO W15.EtNSIN-ftICAtAUA PARTNeRS OF THI 
 AMERICAS SUPPORTS 1T) ANAJM HEALTH KkLA|IL ACTIVITIES 
IN EASTEkN NICAkAGUA. FIkST WI"TmSE IS ILAHATION Of REGIUOAL IEALTM COUNCIL dMICM WILL PKUVIDE POLICY AN LtADEKSSIP
IN HEALTH SEClk. AND CUUNLpINATE SCAITEAELD SIRVILES Pk-VIDED BY A VARIETY L(- AGENCIES 1a ThE RtGiO . StCEDtU LW LsRTA.INGIS ESTAbLISIIhENT OF VILLAGE-CLNTEKED LUFMUNITT HEALTH ORGANIZATIONS ICHOlb) TO SERVE AS FIRST EChtLLI U#- AIIUN IN An 
INTEGRATED HEALTH DELIVERY SYSTEM. CDHOS WILL SE ESTAoLISHiED IN ALH 01- 25 VILLAGES ;diTH A POPULATION (* 1D0 OR LIESS.CHO CONCEPT WILL PROVIDE EACH COILUNITY A HEALTH POST SIAI-FED Of HELLTH LtAIIERS, RESPONSIBLE FOR THE DELIVERY (N
PRIMARY CAKE. NUTRITION LEADERS, AND MIDNIVES. CUMMUNITY HEALTh COMTTES& CIMPOSED 01- LOCAL VOLUNTEEKS, WILL PROV40 E 
CHO MANAGEMENT. 
TO ALHEVE THESE OBJELTIVES UPEkAIONAL PROGRA0M GRANT SUPPi-.;'S A NUMBER OF SPECIFIC OPERATIoUL WHILH WILL ULTIMATELY 
BkCUL Tit RESPONISbIL1TY 0.- THE REGIONAL HEALTH COUNCkL. THESE INCLUDE: ULVELOPIEN1 OF REQICO&.L I NAINNG LENTIER TOTRAIN COPIMUNITY MURRRS* AND TO DEVISt CUKRICULA, 1RAININ MATERIALS, AND EVALUATION PROCEDuRES bAiSD UN REGIONAL
HEALTh PROULkM5; 2XPANSAUa OF MINISTRY OF HEALTH LOGISTICAL SuP4Cir TO CHOO.i ESTABLISHIMENT OF UPI:RATIUNAL AN& 
AUPINISTRATIVE GUIDELINES UEVELSJPENT OF INTEGRAt^:U RADIO CUraiMU[ICATILbNS NETWORK TO MAINTAIk REFERRAL, LOISTICS* AND 
ADMINISTkAlIVE CONTROL 

GJALT 	 HEALTH OF RURAL PUPULAIIUN U1- EASTERN NICAKAGUA PtPUSES COMMUNITY LEVEL HEALTH PRO.,AM ENIAbLSIsED IN kAlTERN 
IMPkOVED. I NICARAGUA. I 

OUTPUTS: 	 I.REGIUNAL HEALTH COUNCIL FORkMED. Z.CMMAUNITY MEALTii URI.ANIZATIOGS FORMED. I.REGIONAL TRAINING CENTEK IUk HEALIH 
WURKERS ESIABLISHEU. .. CUkkICULA. l:XTS9 AND TKAININ6 MATERIALS FUR hEALTH LEADERS* tAJTkITIuN LIEADEks ANIMIDWIVES 
DEVELOPED. 5.3- CLASSES OF EACt LATEGUAY Of HEALTH WMU'ER TRAINED PER TEAK (51 THIRD YTAR OF PRLGRAM). O-RE-ERJAL
McLCHANISM 	 LSTAGLISHLD bETkWEN CUM4UNIIY htALTrl GRUANIZAT IONS AND CLINICS AN) HOSPITALS. 1.KADIO NETWOkK LINKING
CUKM1UNITIES WITH REGIUNAL 1*ALTH CUUNCIL ESTABLISHED. 6.LOGISTICAL SUPrURT MEChANISM ESTMLISHED. 
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Appendix IV Acronyms Used in this Report
 

CATIE: Centro Agronoaico Tropical do Investigacion y Ensenanza
 
(Tropical Agricultural Research and Training Center,
 
Turrialba, Costa Rica)
 

DENACAL: Departamento Nacional de Aqueductos y Alcantarillados
 
(Nicaraguan National Department of Aqueducts and Sewerage
 
Systems)
 

EPA: U.S. Environmental Protection Agency
 

FAO: Food and Agricultural Organization of the United Nations
 

IAN: Instituto Agrario do Nicaragua
 
(Nicaraguan Agrarian Institute)
 

INRA: Instituto do Reforma Agraria
 
(Agrarian Reform Institute)
 

IRENA: Instituto Nicaraguense de Recursos Naturales y del Ambiente
 
(Nicaraguan Institute of Natural Resources and the Environment)
 

IUCN: International Union for the Conservation of Nature and Natural
 

Resources.
 

OAS: Organization of American States
 

ROCAP: Regional Office for Central America and Panama.
 
(a regional office of U.S. AID. in Guatemala City)
 

PAHO: Pan American Health Organization
 

SNEM: Serv~cio Nacion l de Eradicacion do Malaria
 
(National Malaria Eraication Service)
 

UNEP: United Nations Environmental Program
 

UNESCO: United Nations Economic and Social Council
 

UNICEF: United Nations International Children's Emergency Fund
 

U.S. AID: United States Agency for International Development
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