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of issues, problems and priorities. Such 'Phase II" studies would pro-
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vironment and natural resources.

Comments on the attached draft report would be welcomed by USMAB
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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, gné in-
appropriate land use has led to soil erosion and a failure to
obtain maximum production frum 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 extenaively forested
Caribbecan slope represents a r=newable natural resource of
considerable potential, but one that must b-, used with

great care. 1Its 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 empihasize increasing production
in both the industrial and agricultural sectors on the Pacific
coast so as to relieve colonizatior presure on the Caribbean
slope until suitable methods aze develoved for using the
Caribbean forest lands. Nicaragua's main environmental problems are:

Inappropriate land use. Annual crops are frequently cultivated on
slcpee toc 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 reforastation. 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 in water and food supplies should
be carefully monitored.

Dr. Steven Hilty
Compiler
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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 pProblems
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 Internaticnal Develspment (U.S. AID)
and Nicaraguan governmeat officials. The next step in this
process should be a field study to evaluate the information
presented here, obtain aiditional information, and define the
issues, problems, and priorities in more detail. This entire
process should help previde direction in future efforts to deal
with the management, conssrvation, and rehabilitation of the
environment and natuvral 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 cocperative 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 kobert 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. AID personnel in the State Department is
gratefully acknowledged.
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The Central American republi. of Nicaragua is located approx-
imately between latitudes 10°45'N and 15°15'N, and rests
squarely in the middle of the Central American isthmus, It
shares its international boundary with Honduras (992 km) on -
the north and Costa Rica (300 km) on the south. . There are

478 km of caribbean coastline and 346 km of Pacific coast-
line. Nicaragua is the largest of the Central American repub~
lics. 1Its total land area, including the 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 halt of the country con-
gists of a Pacific coast chain of volcanic cones risinc
generally to about 900 m or more, and a much more extensive and
older central highland area of inactive weathered volcanrics.
These two mountainous regions are separated by the Ceniral (Rift)
Depression, a wide troughlike valley containing Nicaragua's
great lakes and most of its major urban centers. The central
highlands trend predeminantly 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 damz. je 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

2.0 General Description
2.1 Geography
2.1.1 Land Forms
1

Sources: Anon. n.d. (a)
G.and C. Merriam Co. 1972.
Kurian.. 1978,

McCormick andGuffey. 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 largely 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.

2/
2.1.2 Lakes and Drainage

2.1.3

The Rift Depression lakes dominate Nicaragua's western land
surface (Fig. 1). Thay 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 outlat excapt during flood when it
drains via the swampy, hyacinth-choked Rio Tipitapa into Lake
Nicaraqua; the latter drains continually via the San Juan
into the Caribbean. Lake Nicaragua has an area of
about 8264 square km and lies only 31 m above cea 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 prolionged 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 lLake Nicaragua. A com-~
parison of the lake f£ish faunas is given in Section 3.5.4.

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

3/

Seismicity

Nicaragua is one of the world's most active centers of seis-
micity. The circumpacific belt of seismie activity passes
directly through western Nicaraqua 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. 1976. Source: U.S. AID. 1979.
U.S. AID. 1979
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eruptions. The most recent major eruption was that of
Cerro Negro northwest of Managua in 1968. A history of
Nicaragua'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 H?§g5t Location Activity Dates

Cerro Negro 3,204 50 mi NW of Managua  1850-52, 1867, 1946, 1960-68
1971

Concepci6n 5,106 Se of Managua 1883-85, 1902-05, 1957

Cosiguina 5,106 140 mi NW of Managua 1952

El Viejo 5,840 1971

La: Pilas

Mombacho 20 mi Se of Manaqua 13850-52

Momotombo 4,199 30 mi NW of Managua  1850-52, 1883-85, 1902-65,
1952

/

Nindiri 15 Mi se of Managua 1772

Santiago 1,969 S of Managua 1902-05 (Formed) , 1946, 1965

Telica 3,409 S of Managua 1965, 1971

Source: U.S. AID. 197/9.

n
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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. 1In 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 1ear 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 derxived frowm Atlantic
air masses.

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 moistures~laden winds of the Caribbean by the
central highlands. The tropical dry portion (months with
less than 100 mm rainfall béing considered dry) is sevare
and extends from November to April. The wet season, when

4

Sources: American University. 1970.
Kurian. 1978.
Schwerdtfeger. 1976.
Taylor. 1963,
U.S. AID. 1979.
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approximately 92 percent of the total znnual 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
receive even less than this. During dry or drought years,
the availability of water in the Pacific region can have an
important social and economic impact. As in che Caribbean
regicn, 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 extansive, due to the relatively small
highland area. Much of the ared experiences a mean annual
temperature of about 21°C; -higher elevations are correspond-
ingly cocler. Areas above 1500 m are usually cool and humid
throughout the year, although the somewhat drier southern
highlands are markedly drier from February to May. Through-
out the region climatié contrasts are strong as is true of
most mountainous regions.

Table 2. Selegted Rainfall Records (mm). San Juan, Blue~
field, and Pto. Cabezas from Caribbean versant,
remainder from wast of Central Highlands.

San Jusn Blue-  Puerto San Chichie  San
delNorte flelds Cs* «as Miguelito galpa Marcos Granada Managua Tipitapa

January 466 267 F ] S 1 6 2 4
February 271 101 8s 28 1 2 0 1
March 117 6 61 11 3 6 2 3
April 1710 75 50 19 25 21 16 4
May 396 kY 204 157 . 258 152 144 108
June 611 - 479. 457 419 w3 284 26 192

16
]
7
8
208
308
July 823 63% 442 424 93 136 163 138 122
August - &3 2 m 321 an 178 170 120 13
Scptember 335 39 . 401 sl 414 k)| 276 230 199
October 545 320 374 359 499 413 a3 233 229
November 879 as1 U “ 74 95 43 59
December 805 - n 281 108 7 k) 2 n 1)
1709

Annual 6003 s + 329 un 2098 1469 . 122 1047

Source: Taylor. 1971.



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 30° C; with an annual mean of 25, 6,
and corresponding Caribbean zone temperatures vary from
23.9 to 26.5° c. Managua, at an elevation of 56 m, reports
an extreme minimum of 20.0° in December andextreme maximum
of 34.3° C in April; the daily temperature range varies

about 8 to 12° C. =

3/

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-
pPlete 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 of the five constituent states.
Nicaragua's present civil boundaries are shown in Figure 4.

Since proclaiming its independence, Nicaragua has had eight
__written constitutions, Fbllowing the overthrovw of Somoza

“in 1979, the government has been governed by decreea.

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:

Americen Unlversity, 1970
MITRE.. 1980

U.S. AID. 1979.

U.S. Dept. of Commerce. 1980.
World Bank. 1978.
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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 est.at about 2.7 million in July 1979, up
from 1.9 million in 1970 and 1.4 million in 1960. The
national growth 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).

10




fable 3. Vital Statistics

1960 1970 1970-75 1977
Crude Birth Rate? - - - 45
Crude Death Rate®’€ 19 15 13.9 13
Infant Mortality (0.1 y»)brd 70 54 46 46
Mortality Rate (1-4 yr)2 - - - i7
Life Expectancy (years) 47 50.4 51.2(00) 55
54.6(99)

3 Per 1000 population.

P per 1000 live births.

€ values in U.S. Dept. of Commerce (1980) slightly higher
9 world Bank (1980) figures are somewhat lower.

Sources: U.S. AID. 1979.
U.S. AID. 1980.
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Table 4. Population Age Structure, 1950~1978 (W)

Age Yaar
1950 1960 1970 1978
Under 15 43. 47.8 48.6 48.1
15-64 - 49.7 49.0 49.4
Over 65 - 2.5 2.4 2.5

Source: U.S. AID. 1980.

Thie geographic distribution of the population in Nicaragua
is markedly uneven with two principal core axeas (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 gapartment
as of 1978 is given in Table 5. The ethnic composition of
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 € percent, and all other urban 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.

s * + X + o
A -~ %

“ \/ﬂ/\ |

racine
acla

Figure 6. Core Porulation Canters

Source: American University. 1970.
12



Table 5. Regional Population Distribution (Mid-1978)

Reagion/Department Est. pop. Area (sq km.) ~ Density
' {persons/sq km)
PACIFIC ZONE 1,346,770 18,219 74
Chinandega 187,798 4,662 40
Leon 208,814 5,234 40
Managua 558,029 3,635 154
Masaya 116,033 543 214
Granada 93,216 964 97
Carago 91,887 1,032 89
Rivas 90,993 2,149 42
NORTH & CENT. ZONE 695,090 33,597 21
Chontales 83,391 4,947 17
Boaco 78,026 4,982 16
Matagalpa 190,717 6,794 28
Jinotega 107,090 9,576 11
Esteli 93,005 2,199 42
Madriz 62,152 1,758 35
Nuevo Segonia 80,709 3,341 24
ATLANTIC ZONE 190,835 66,542 2.9
Rio San Juan 21,146 7.488 2.8
Zelaya 169,689 59,094 2.9
Total 2,232,695 118,358 18.9

Source. U.S. AID. 1979.
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6
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 impoztant
diseasas 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. Contaminatad water
supplies cause widespread intestinal parasitic infections
that afflict more than 80 percent of the population and
raise their susceptibility to other diseases.

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 healtk 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
Uu.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'g
(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 undisturbedl
gstands of forest remain in Pacific Nicaragua, nor are there
any stands remaining in the Pacific region that are suitable
for commercial exploitation.

Estimates ol 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 ln permanent
pasture (pasture longer than 5 years), 3) increase in permanent
crops, e.g. coffee, citrus, and 4) a stezdy 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 19608 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, i®# any, is unknown.



Table 6. Land Use (1000 ha)

Land usel 1961~ 1966 1968 1970 1972 1974
1965

Arable Land? 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.

230es not include land under permanent crops.

Source: FAO. 197S.

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 severy 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 onse: of the rainy season. In all but the drier
parts of the country, two crops are possible in a year.
The first is usually 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, thelr 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
excepticns of rice and coffee. If yields do not improve,
more land will have to be brought into crop production to
feed Nicaragqua's rapidly expanding population. As much of
the remaining land may not be suitable for agriculture,
regsearch and efforts should strive to inasezaee 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 1$79-80 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 La under cultivation.
Most irdgated land is found on the larger commercial farms,
although no data on the proportional distribution is
available. No information on fertilizer use was found.
Pasticides are discussed in Section 4.2.1.
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fable 7. Nicaragua: Arca, Production and Yield of Major Crops,
1960/61-1976/77. One Manzana {mz) equals
0.7 ha (1.7 acres); Onc Quintal (qq) equals
100 kg
1960/ 1969/ 1970/ 197/ 19712/ 1913/ 1974/ 1975/ 1916/ 1/
1961 1970 1971 1972 1973 197k 1975 1976 19717 ~
Cotton: Arca llarvested (*000 mz) 81.s 155.1 136.3 156.1 210.9 259.h 254 . 4 2Gk.6 283.0
Production ('000 qq) T721.8 1h88.5 1711.5 2231.4 2303.7 3173.17 2670.0 2396.8 2557.0
Yield {qq/mz) 8.9 9.6 12.6 14.3 10.9 12.2 10.5 11.7 9.0
Scanme: Area Harvested ('000 mz) 19.9 16.4 1k.0 11.0 1.3 13.0 10.0 12.0 13.0
Production (1000 qq) 179.0 160.0 146.0 101.2 58.1 104.6 8k.0 120.0 .-
Yield (qq/mz ) 9.0 9.8 10.k 9.2 A.6 8.0 8.k 10.0 .
Rice: Areca larvested (*000 mz) 30.% - 36.9 7.7 48.3 k2.6 35.6 46.8 42.2 30.0
Production ('000 qq) 462.0 1018.9 1151.5 1183.4 1060.6 1121.7 1469.3 1223.8 825.0
Yield (qq/mz) 15.1 27.6 2h.1 24.5 2h.9 31.5 1.4 29.0 21.5
Coffce: Arca Harvested (*000 mz) 117.7 12h.3 120.1 118.4 118.6 118.9 119.0 120.0 120.0
Production ('000 qq) 5T1.hk 137.1 856.9 913.3 162.5 191.7 890.1 1068.2 12871.5
Yicld (qq/mz) h.9 5.9 1.1 7.1 6.h 6.1 1.5 8.9 10.7
Sugnr Cane:Area Harvented (*000 mz) 22.9 ha.1 4s.6 k.0 k3.1 a6 51.5 58.7 59.6
Production (000 qq) 16897.0 39548.0 L217k.G 38650.0 35066.0 39132.0 &5850.2 58200.2 5h992.0
Yield " (qq/mz) 137.9 926.2 924 .9 878.k 813.6 877.4 890.3 991.6 922.1
Reans: Area llarvested (*000 mz) Sh.1 58.0 66.6 69.5 57.0 67.1 93.0 86,2 96.5
Production (*006 qq) 605.5 689.3 790.2 819.0 622.3 2.7 1012. 7 962.8 11771.3
Yield {qa/=m"~) 11.2 11.9 11.9 11.8 10.9 1.1 10.9 .12.0 12.2
Corn: Area llarveeted (ro0C mz) 187.2 261.k 299.0 294 . & 2hh b 292.7 37h.C 298. 3 323.8
Production (*000 qq) 2588.0 L039.7 5136.3 Lok2.5 2172.0 x152.8 Lk1k, 0 k76.2 WIN.I
Yield (qa/mz) 13.8 L4 13.8 13.7 13.0 .2 11.8 1k.0 13.5
Sorghum: Area larvested (*000 mz) 12.0 68.1 59.1 61.7 sk.o 59.8 193 85.4 80.0
Production ('000 qq) B4T7.0 1127.0 977.0  100L.3 820.7 961.0 1127.6  1366.h  1200.0
Yield {qq/mz) 11.8 16.5 16.5 16.3 15.2 16.1 1k, 2 16.0 15.0
Tobacco: Area larvested (mz) 658 14Tk 1599 1678 1817 1894 2431 2600 3000.0
Production (aq) 12500 k0122 45431 L4420 39278  5295h 61100 60000 .o
Yield (qqa/mz) 19.0 21.2 28.% 25.5 21.7 28.0 27.8 25.h e
Total Arca under Major . . - -
Temporury Cropa {000 mz) 468.8 6h0.1 669.9 686.17 660.6 T4 .2 911.h 840 apg.0
v Fstimate -
Source: World Bank . 197ﬁ‘



2.3.4

Livestock and Pasture

Nicaragua is the largest cattle raising country in Central ‘
America. It has traditionally exported more than 50 percent o7
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 1279 exceeded those of previous years by

3.2 million pounds. These extensive exports have ked

a devestating and lasting impact on Nicaragua's herd

because they have greatly reduced breeding stock. Out of

an estimated national herd of ¢wo million cattle, some
450,000 were slaughtered in Nicarugua for export and another
44,000 were slaughterad in Honduras. 1In addition, it is
conservatively estimated that 25,000 breeding cows and
150,000 heifers ware lost (Brewn 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 development

activities in the eastern department of Zelaya. What policies
the new government may encourage in thig 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 availakle
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 continue to

be consumed to providv pasture for cattle.

7/
“Sourras: Brown. 1979.
Quart. Econ. Rev. 1980.

Shane. 1980,
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Table 8. Beef and Veal Trends (thoulahds of metric tons, by carcass

weight)
1961 - 1965 1970 19753 197gP
ProductionC 27.6 32,3 . 62.6 60.8 98.4
Consumptioné 19,3 19.6 29.6 30.6 63.5
Imports . Q - 0 0 -
£xports 8.3 12.7 33.0 29.6 43.8

3Peflects 1973-76 market slump
bpreliminary statistics

CBased on carcass weight, equivalent basis (incl bones and meat)
rather than product weight.

dApproximate, based on estimates.

Source: Shane. 1980.
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3.0 Environmental Resources

74
3.1 Geology and Soils

3.1.1 Geologic Formationsg

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 discusseqd briefly by Halasz and Halasz (1975). a fuller
descriptive treatment of the geology may also be obtained
from Weyl (1960) and references therein.

The surface of Nicaragua can be divided into four physio-
graphic 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 wvelcanic highland:, and

(4) the caribbean ccastal plain. The first three of these
regions are shown in schematic cross-section in Figure 7.

and Tertiary sediments, mostly sandstones together with
tuffaceous schists, limestones and breccias, as well as

som= 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). Western
Nicaragua is one of the world's most active tectonic regions,
with most rock layers strongly modified by faulting. Earth-
quakes are commen, major destructive quakes occur from time

Quaternary alluvium deposited by erosion from the central
Cordillera. The Central Depression is believed to have been
formed by subsidance during thc late Tertiary and early
Quaternary, and its low points were filled by interior

8

Sources: Taylor. 1963.
Thorsor., 1976.
U.S. Army Corps o:f Engineers. 1966.
Weyl. 1980.
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Figure 7: Generalized geological section through southwestern
Nicaragua.

Source: Weyl. 1980.
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3.1.2

. runoff forming the present lakes Nicaragua and Managua.

Thus the lakes are tectonic rather than volcanic in origin
and are not believed to have ever been connected directly
to the sea.

The Central highland region is geoclogically 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 intruvded
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 Cordililera Isabelia, Cerro de Villaguire,
and the associated Cordillera de Darien and Montanas de
Huapi. The oldest volcanic. highlands are known as the
Cordillera de' Amerrisque 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 regilons, 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 extants covered
by acidic lavas, rhyolite, dacite and porphyry, as we.ll as
areas of diabasics, basalts and other basic volcanics
(Taylor 1971).

The geology of the Atdantic region is not well known. There
is an extensive area on the North Atlantic coast that is
covered by  a series of marine sediments mostly of Plaistocene
age, as well as large areas covered by Quaternary ailuvium,
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).

Mineral Deposits, 0il 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. 1In 1977 only
gold (1904 kg cxported), silver (5 tons exported), copper (500
tons in 1977 down from 11,500 toms jin 1968), lead and zinc
(6000 and 17,000 tons exported were mined.
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3.1.3

Large deposits of tungsten were found in 1961 and known
iron deposits are estimated at 30 million tons, Both are
untouched. In 1971 the Vestibio 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. Bcon. Rev. of
Nicaragua, Costa Rica and Panama 1980). There are no

other known deposits of commercially valuable minerals.

011 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 bordsr, Chavron hae
10,000 sq km further south, and Amjon, Signal and Occidental
have concessions near Prinzapolka. Other companies with
interests include Texaco in partnership with Amerada Hesrs,
Western Caribbean, Franks Petroleum, General Crude 0il, 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 Rica and Panama 1980, MITRE 1980).

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

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), Marin (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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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 insoiuble ele-
ments such as silicaces, clay, iron and aluminum remain
concentrated in the upper layers of the soil. The reddish
color of many of these soils is duc to oxides of iron. * They
occur on volcanic rocks or acidic schists in Nicaragua. A
yellcw-red latosol iv formed over Pleistocene marine sedi-
ments of the northeast. As the nutriant 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 fertil.ty, according
to present knowledge, is dependent upon a covering of Zorest
vegetation that retards the leaching and weathering effscis
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
loams, 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 topscil of 1 m depth or more, mont-
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 in older
deposits of Quaternary alluvium but also on flatter areas
of basic Tertiary volcanics and Tertiary sediments. These
soils occur 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 draiased, uneroded, moderate to
gentle slopes. Formerly they supported semievergreen or
-deciduous forest. Thqse, 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 northwast. They include a varioty
of humic gley scils, ground-water latosols, muck solils and
peat scils. 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. Thess 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 scils associated with salt meadow
communities and are found in Nicaragua only near the Gulf
of Fonseca. They arc subject to cccasional sea water flood-
ing. These shallow gray silt or silty loam topsoils often
have a surface layer of salt crystals during the dry season.

Lithogsols. 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

3.2.

2

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 Lasden 1975).
Total estimated dependable yield of ground water is about
16.8 billion cukic meters with an estimated depeandable 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 ri’sers on both slopes are given in Table 13.

:g/
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 Nicaragqua because of the extensive damage caused by the
1972 earthquake in Maragqua, 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 additlonal 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’

/

Mean flow of , Ground water; oltimniod
Area ~ Surface water runoff.’ " ,dependable yield
(cubic meters/sec) (cubic meters/sec)

Normal Year Dry year

Caribbean 8302 3952 428
slope '

Pacific 218 150 | 39
slope

Total 5820 4102 €27

Source: van der Leeden . 1975.

Table 12. Water use in Nicaraéua, 1970~80

\
Net water Total irrigation Total drinking water Installed
Year use water demand and indust. supply Hydroelectric
(cumacs) (cumecs) demand (cumecs) Power Gener-
ation KW
1970 51.0 49.4 1.7 5Q
1980 123. 119.1 3.9 100

Source: van der Laeden 1975.
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Table 13. Flow Characteristics of Selected Rivers. Coco, Grande and

Tuma drain to Caribbean, Viejo and Malacatoya te Lake Managua
and Nicaragua respectively, Tamarindo to Pacific.

Basin Discharge, m3/s % sunotf
River Swation acen botwesn )
km?2 Maan Max. Wi, Juns te November Petiod of sccurd
Coco Guanas 6.803 62.2 598.5 29 85 195866
Grande Dwrio m 32 ns 00 98 195266
Tuma Et Dorado 579 12.7 386.5 00 80 195364
Tume Yacica 838 208 1305.2 - .3 86 195285
Visjo Santa Basbars 1,185 66 535.2 00 98 195363
Mulacatoya Las Baneras 894 6.7 7830 00 2% 1952-66
Tamesindo Tamarindo 198 29 N8.6 00 R, 195464
SCcaree:  van der Leedens. 1975.

0t

Table 14 Proportion of Population With Reasonable Access to Safe

Waterd
Year Rural Urban Total
3 E 3 t
1970 16 58 35
1975 14 100 46

Number of pPeople 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 watcr are somewhat higher (Table 14) but indicate
that the majo:uity of rural people do not have access to safe
water,

Water quality in Nicaragua i3 an increasingly serious problem,
compounded by an inadequate internal and external financing,
and an inadequate legal framework. Thexe 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. This 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 Uiban Total
% s |
1963 0.3 28.6 12.5
1971 3.1 54.1 29.9
1979 - - 3gb

2rnside 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.

brrom uU.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 the
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 begqun. Geothermal energy 1s
estimated in excass of 1000 MW for a period of more than 30 years.
Exploration is taking place chiefly at three areas, Managua, the
Maseye-Mandaime arsa, and the Marrabios Range. At 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 weter 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 exploitability.

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 importani energy resource for Nicaraguan
households at present as about 77 percent use wood in some form for
cooking. Unfortunately a significant proportic~ 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 yrowth 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

10
Source: MITRE 1980.
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Table 16. Energy Resource Summary, 1977.

Hydeosleceric Potential
Theoratical Capacity: 4,416 m"

Installed Capacicy: 100 MW (332 of total {nsealied
espaciey)

Geotharnal

Yor 1901, 35 MV are scheduled at Momotombo. The poteatial
1s for 4,000 to 6,000 11,3

011 Resarves

Proven: Noca.
Estimated: Unknowm.
Refining Capacity: 20,000 barrdl/dny.3

Gas Resarves

Proven: Nona.

Coal
Soall unexploited deposics uiat.‘

Wind

Thera are a mall number of potantial utu.‘

Selar

Data are iinitod to the number of sunlighe bours,

Biomass

Foteuts: Forasts and woodlands cover 8.3 million hectaras.

Sugar: The sugarcane hsrvested in 1978 amountad to 219
thousand hectarss. The land svailable to sugarcana
for aleohol is 7 thousand !ucnru.’

x}'.n:cr Plan for flectricity Su v, Val. 1, lastiruto Nacional
zdc Elactrificacion ZI.\'D!). Guatezala.

Instituco Nicaraguense da Energia.

4Inuw1w with Rodolfo Narvaez, Eeso Standard 0141, S.A.
Interviev with Jerge Jenkins, Director, Instituto de Recursos
sﬂltuulu (IRENA).

Interviev with Seul Lavites, Dizector, AGRO-INRA.

Source: MITRE 1980. 33
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Figure 10. Energy Resources
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two Managua generating Plants, a number of land manage-
ment 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 pro-
gram using sugarcane as the alcohol source. A feasability
study was 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 dis-
coversd. The earliest and still the only flora treating

the entire country is that of Goyena (1909). It is in-
complete 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 (196€6) and another for the
Caribbean coast by Radley (1960). A few timber Species

are discussed in a report by Salter (195s). ’

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 Nicaragqua.
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, inciuding swamps and beaches
as well as an edaphic pine savanna climax can also be

added. The most important factor controlling the distri-
bution of the plant communities is the length and severity
of the dry season, but where there are elevational diffar-
ences 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 canopv
trees well above this height. There are four layers of
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Figure 11. Distribution of the major vegetation zones.
Source: Taylor 1971.

vegetation, and the species composition is diverse.
Species in the families Leguminosae, Rubiaceae, Melasto-
matacese, 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. 1The only
significant areas of forest disturbance within this
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plant community in Wicaragua occur near the few settle-
ments, mostly coastal, and along the baiks 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 dominaced by
Vochisia hondurensis, Xylopia aromatica and X. trutescens
in a more advanced and diverse regrowth, and a third of
predominantly Guadua amplexifolia (an introduced bamboo)
on regularly cultivated fertile alluvial soils. 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 eastexrn portion of this zone is
largely undisturbed except near rivers, however the western
zone that extends toward the Central Depression has been
almost wholly coaverted 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, asspecially 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 Platymiscium. 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 Nicaraqua. 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 ncw 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. bennatula 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 simaruba 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 ard 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-
positicn from the adjacent vegetation communities growing on
more well-drained sites. Within drier zones the vegetation
community is usually an Enterolobium cyclocarpum-=-Celba
pentandra riverine forest. Structurally this formation resembles
a semievergreen rain forest, but exhibits very little decid-
uousness, even when surrounded by deciducus forest. Other
species particularly common in this riverine forest are
Astronium graveolens, Sterculia apetala, and Albizzia caribaea
in the upper layer, and Inga spuria inthe lower layer. Where
the low-lying area is very extensive and poorly drained the
Enterolobium--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 floristically more complex. They are often
divided into five environmental sequences that grade

into each other as follows: 1) Anacardium-~Bravaisia
sequence, found only at the headwaters of small streams

on the western edge of the evergreen rain forest community,
2) Calophyllum=-Symphonia sequance, 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=1lying
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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3.

4.2

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 ocak forest. The genus Pinus is of interest
in Nicaragua because it is here that it reaches its southern-
most limit of occurrence in Noxth 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 cn 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 not 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 ocak (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
pPrimarily of grassland with scattered pines (Pinus caribaea)
although they are frequently invaded by fingerlike extensions
of evergreen rain forest or swamp forest (Fig. 12). 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).

11/
Timber 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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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 alsn large stands of pines (Pinus oocarpa)
in the northern highlands. Both sSpecies 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 y.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
vielding 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
pPlywood. Roundwood removals in 1975 totaled 2.9 million cubic
meters (102 million cubic feet).

1l
Sources: Caltagirone et al. 1972,
Kurian. 1978.
Quart. Econ. Rev. 1980.
Shane. 1978.
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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 Department of Forastry
(now within IRENA following the revolution) established
guidelines for the harvesting of timber ‘species and in
the first six months of 1977 collected about $55,000 (U.S.)
in fines from violators. Current plans for the country's
tropical forests include intensiZied looging, pulp and
paper nills, and plywood factories which should increase
commercial extraction of lumber for newsprint, paper -
board, domestic tissue, containecs, packaging, textiles,
clothing, and wood panels. Plans also call for a
natural reforestation program under which loggers must
spare parent stock for regeneration. Enforcement of
reforestation programs remains a problem.

The Instituto Nicaraguense de Recuros Naturales y del .Ambiente
(IRENA) has plans to establish priorities for envirommental
forest projects, rural development forest projlects, 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,
insect 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),

6500 FOREST , 1000 ha
6400 .\'\.
\.
6300 T
l\\
6200 \_.\._.
6100

1964 65 66 67 68 69 70 71 72 713 4

Figqure 13. Decline of Total Forest, 19G64-74

Source: FaO. 1975.
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3.

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
1971; Miller and Carr 1974; Bussing 1976; Davies 1976; Koenig et
1l. 1976; Thorson 1976; Villa 1976éb), 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
Wicaragua (US Dept.Interior 1978y 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 these 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-
“2ntered (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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vhose 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

burpurascens), 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 nicaraquensis) 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 Nicaragva. 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 winteringground 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 availwzole habitat for wintering
migrants to even less than what was originally available.

Lata presented in Figure 13 show that forest lands in
Nicaragua are rapidly decreasing. Morse (in Keast and )
Morton 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 terrestrial 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
Carey,Green; 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 Z2iversity throughout
Central America from the Isthmus of Tshuantepec 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 slightlv. 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 Miller (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 1876b). 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 tarpcn

(Tarpon), the grunt (Pomadasys) and the robalo (Centropomus).
Several of these ll species do not reproduce in Lake Nicaragua
and spend only part of their life cycle there (Thorson 1376).

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 Common Name Status
MammalsP Alouatta villosa Howler Monkey E
Ateles geoffroyi frontalus Spider Monkey E
Fells concolor coastaricensis Costa Rican Puma E
F. pardalis® Ocelot E
F. wiledii Margay E
F. yagouaroundi fossa Jaguarundi E
F. y. panamensis Jaguarundi E
Panthera onca® Jaguar E
Trichechus manatus@ Caribbean (W.Indian) Manatee
Tapirus bairdiid Central Am, Tapir E
Birds® Falco peregrinuus tvrdinusd Arctic Peregrine Falcon E
Harpia harpyja Harpy Eagle E
Numenius borealis Eskimo Curlew E
Pharomachrus mocinno mocinno Resplendant Quetzal E
Reptiles/Amph.C  Caretta caretta Loggerhead Sea-Turtle T
Dermochelys coriacea Leatherback Sea Turtle E
Lepidochelys hempili Atlantic Ridley Sea Turtle E
L.olivacea Pacific Ridley Sea Turtle T
Fish {None)

4plso listed by the IUCN Red Data Book (1978, 1979).

brhe IUCN Red Data Book (1976) also lists as endangered, Myrmecophaga tridactyla

(Giant Anteater).
SThe IUCN Red Data Books (1976; 1978) list no birds or reptiles.

dMlgratory north temperate breeding species; neither yet recorded in Nicaragua
but both possible.
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Table 18. Fishes of the Great Lakes Basin, and their Presence or Absence
in the Atlantic and Pacific Versants.
known to be present, ? status uncertain, (probably not present).

g
L

Symbols: + present, - not

Species Adantic L. Xilod L. Managua L Nicaragua
Alfaro cultratus - + - - +
Astyanax fasciatus + + - + +
Asiyanax sp. (nasuius?) - ? - + +.
Belonesox belizanus - + - . +
Bramocharax bransfordi - + - + +
Bryconamericus scleroparius - + - - +
Carcharhinvs leucas - + - - +
Cichlasoma centrarchus +(1) + - + +
Cichlasoma citrinellum - + + + +
Cichlasoma doun + () + - + +
Cichlasoma friedrichsthalii +(1) + - + +
Cichlasoma labiatum (2) - - + + +
Cichlasoma longimanus + (1) + + + +
Cichlasoma ma:ulirauda + (1) + - - +
Cichlasoma managuense + (1) + + + +
Cichlasoma nigrofasciatum + (1) + + + +
Cichlasoma rastratum + + + + +
Centropomus parallelus - + - - +
Dorosomn chavesi - - + + +
Gobtomorus dormitor - + + + +
Gymnotus cylindricus (8) ? + - 3 +
Hemibrycon sp. - + - : -
Herotilapia multispinosa + (1) + - + +-
Hxphessobrycon tortuguerae - + - + +
Lepisosteus tropicus + () + - + -
Melanmns sardina - ) + + +
Neatroplus nematopus + (1) + + + -
Neoheterandria umbranilis - + - - <
Poecilia sp. a + + H + +
Poecilia sp. b + - H + -
Poecilia sp. ¢ - H ] - -
Poeciliopsis gracilis + () - + + +-
Pemadasys boucard: - + - - +
Pristis pectinatus (4) - + - - +
Pristis perotteti - o> - - -
Rhamdia barbata - - - + -
Rhamdiu managuensis - - - + -
Rhamdia sp. - - - ) +
Rhoadsia etigenmanni - + - s "
Rivulus isthmensis (5) - + - ) +
Symbranchus marmoratus + + + + +
Tarpon ailantxcus - + - + +

{1) Not present throughout mo«t of the Chiapas-Nicaraguan Province, but limited 10 areas by “Atlantic intrusion” (Bussing, 1976).

(2) Not reported from Xilod (Villa, 1968, 1971b) but collected since.
(3) Astorqui's (1972) G. carapo.

(4) Extremely rare, if present, in Lake Nicaragua.

(8) Miller (1966) states this species (o be present in the

Source: Thorson.
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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 supplieu primarily local markets.
slost of this catch is taken by Lake Nicaragua's 600 plus
fishermen, most of whom £ish mainly dnring 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 Iish harvest of 4.8 kg/ha/yr for Lago de Managua
during the mid-1970's is comparmable to or a bit above the
yields or 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(pavies 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 (1 million lb/acre),
amounts to 2 yield of only 0.56 kg/ha.

Indications are strong that the fish catch from Lake
Nicaragua could he doubled by the exlsting population of
fishermen, using the same equipment, if market conditions
were such as to encourage greater fishing effort. 1In
addition, it is believed that the high productivity of

Lake Nicaragua and Managua could be further increased (excent
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 fisherv species (McCormick and Guffey 1980). But
such programs to augment - - production should not precede basic

49



3.5.6

research on foud webs, brezding, ecology, parasitology and
biomass of various species in the food chain.

Fishing on the eastern side of Liake Nicaragua has greater
potential because it is wind-protscted, shallow and weedy.
The weedy areas are prime habitats for gar, guapote, and
mojarra. A main disadvantage of fishing in this area jig

that the principal markets are aln>st all far away on the
west side. Conseguently 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 suitabl: for
guapote and mojarra because their quality is poor when dried.
For dricd gar there is another problem. They cannot be
dried properly iu 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
bi:cause 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.

Sport Fisheries

" Sport fishing is done chiefly on Lake Nicaragua in the

quiet.er 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 erxception 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 Yest snook fishing,
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3.5.7

according to reports by fishermen, is in the San Carlos area
although roagh water limits fishing activities to only four
to six months of the year (Daviks in Thorson 1976).

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 northorn and
central highlands, was initiated by 1978(La Bastille 1978).
Within the western raegion, 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 ares. The wildlands 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
specitically dealing with national parks, the project received
a million dollars y,s. from the Central Bank of Nicaragua. An
additional $8;000,000 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.t established
the Instituto Nicaraguense de Recursos Naturales y del Ambiente
(IRENR) , 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
Investigacibnes Cientificos Nicaragua del Banco Central de
Nicaragua, and the Project Parque Nacional Volcin Masaya del
Banco Central have now been placed under the direct super: - ion
of IRENA (La Gaceta, Oct 25, 1979). No current information

on the allocation funds for Parque Nacional Valcan 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 ir 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 Recuysos Naturales
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with specific recommendations at the present. « 1l. saslaya
N. P. 2. Masaya National Park. 3. Macizos de Penas Blanms
N. P. 4. Momotambo Volcano N. p. 5, Maderas Volcano N. b,
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11. Pearl Isl. and Miskito Cayes.
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(McCormick and Guffey 1980). These include the proposed
Parque Nacional Macizos de Penas Blancas. a region of
Pine and oak in the central highlands, »:raue “acional
Cosiguina, a volcano in the extreme noi :hwest 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 QaS
(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 Bustille (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 is: an important feeding area for both the
Gceen 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 Péﬁhs Blancas

Momotombo Volcano

Maderas Volcano

Cosiguina

PROPOSED NATURAL RESERVES
Rio Indio

Rio San Juan

Mosquito coastal lagoons

Fonsaca Gulf Biological Reserve

humid tropical forest and

clowd 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 humic
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.

freas identifiad of special interest
island-reef-sandbank zone of

Pearl Isl. and Miskito Cayes
northenstern coast; feeding ground
for Green and Carey sea turtles;
contains substantial Miskitc
Amerindian population; presence of
seafood processing plant represents
potential conflict.

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 Nicaragqua.
The major environmental and land use problems facing
Nicaragua are similar to those of other developing Latip
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, Nicaragua 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. 1In
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
Practiceg 12/

At the root of both 86il 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 Matagalpa, 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 whether 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, ¢) 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 Guyffey (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
ernsion 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 Nicaraguu 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.

57



4.1.2

In addition to the irreversable loss of soil 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 formeriy there were plans to
harness some of the potential energy of these resources
through a hydroelectric plant on the Rio San Juan.

13/
Pesticide Pollution

Pesticide use in Nicaraqua has grown to alarming proportions
and is now an important environmental Problem as well as

an economic one. Heaviest vesticide 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 cotton 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.q.

Sources: Caltagirone. 1972.
McCormick and Guffey. 1980.
UNDP. 1976,
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Table 20. Consumption of Pesticides in Cotton Cultivation, 1973/74
Consumpt. of Pegticides per Pesticites per Pesticides
pesticides by capita. sg. km , per cotton
cotton (1000 kg)  (kilos/inhabitants (kdlos/Km?) one (kilos/
: inhabitants)
7809 4.12 f6.1 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 1lbs.
2. BHC-DDT-MP 30,00C 1lbs. (1967) 50,000 1bs.
3-15-1.5
B. Imported vs. domestic
production
1. Liquid . 1l.36 m lbs. vs. 18.44 m. 1lbs
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 locoper (Trichoplusia).

In addition to the problems mentioned above, several
less obvious but no less serious problems that result
from massive reliance on chemical pest control include
the incorpcration of pesticides into the wildlife food
chain, into nutrient cycling, and ultimately into
exportable meat and foodstuffs used for human con-
sumption. Most alarming of the latter is una:zceptably
high levels of chenical 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 t. 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 contrdl was initiated in 1968. The
basic objective of establishing an integrated control
method rather than depending primarily upon ¢hemical
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. 1In fact, the program was
successful enough to provide a model for other countries
and inctitutions 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 thossoccurring 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 exploretimn 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 poteritial 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 indiscriminate 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 twy logging methods most commonly used is
selective cutting, in which only certain desired species
within an arva 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 rlear-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 regeznerate themselves because
the logging roads provide natural corridors for the
settlement of peasant populations. 1In many areas, cnce
a logging road is opered, timber compunies may find
themselves competing with the campesinos for valuable
tracts of land (Shane 1978). Consequently, Nicaragua's
woed 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 sufrers 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
2 natural resource; but because they represent an annu 1
economic loss. The pine industry is the drincipal source
of income for the Puerto Cabezas - Rio Coco area, and in
1955 accounted for 54 percent of the country's total
wood production (UNEP 1977).

Soll 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 gcvernment 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 availahle

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 environmental 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
National Planning Council dealt primarily with regional
and urban developuwent 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 Institutefor 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 Gewermnment
published in the dialy newspaper "La Gaceta" for October
25, 1979, a decree (no. 112) establishing the Instituto
Nicaraguense de Recursos Naturalds 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 II). Althougb no infor-
mation on the effectiveness of IRENA was zvailable for this
study, the policies as outlined at least offer the potent.al
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 regqulating 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
Summaries (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 Resattlement
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 frontiexr.

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
engironmental prcrlems, includirg erosion,pollution, and
damage to the water supply and sewage systems. With the

help of various international agencies and governments, plans
for reconstruction and resettlement in and near Managua have
been developed and scine reconstruction has taken place. There
is still an urgent need to improve the human settlements con-
structed as temporary emergency dwellings after the 1972 earth-
auake in Managua. Many of these have become permunent dwell-
ings as a result of the suvere housing shortage. Government
sponsored developmen. programs of more questionable value have
been designed to provide economic opportunities for landless
peasants and to expioit 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 Nicaraguz) sponsored Proyecto
Rigoberto Cabezas, now 2 sixteen year old colecnization pro-
ject in the Department of Zelaya in southeastern Nicaragua.
Comnprising 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.
Howaver, residents of the largest tcwn, Nueva Guinea, claim
that most of their food hns to be imported from western Nicaragma.

This project demcnstrates a fundamental and recurring problem
of the colonization of tropizal 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, locs of
fertility and erosion after 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 colonigation efforts with
a measure of economic stability (Shane 1978).
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4.2.2 Malaxia 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 Covernment initiated a malaria eradication
pProgram 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 program. 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 one regions of high human occupation are
sprayed weekly; in area two, where the incidenceof infection
is low, affected individuals are treated on an individual
basis. Area three 1s 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. %he 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 PAHQ/ 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 insecticides; 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 controi were being
shifted from insecticides to long term and more effective
(though also more costly) drainage systems and to an
increased emphasis on sanitation: 4, incidence of malaria
rogse 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 of
the urban population was forced ' to:move to the narthkeast

portion of the ecity whére the ‘best mosquito habitat is found,
and the incidence of malaria rose dramatically (Table 22).

Table 22. Cases of Malaria in Manaqua

Percentages of

year ‘no. of ‘cases samples taken -
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 care regions of the north. 1In 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
selaected areas, individual and mass chemotherpy, epidemiological
evaluations, entomological studies, sanitation contral, and
larva study.

The principal obstacle to the success of the malaria program
remains the increasing resistance of the chief vector 4.
albimanus to chemical pesticides. A second obstacle of import-
ance is the seasonal movement of laborers into or out or 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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4.2.3

4.2.4

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 mogre
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 poteit yet largely un-
explored techniques that could be implemented.

Air and Noise Pollution

These are primarily problems of larger metropolitan areas.

No information on these problems was availatle 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-—
peeo ially severe in areas that are being deforested and then
burned. The extent of occurrence or severity of this pro-
blem is not known in Nicaragua.

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, Lad 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 thar 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.



4.2'5

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.
15/

Environmental Impact of Proposed Development Projects

Because of the civil war and subsequent restructuring of the
government, pricrities for development that were established
by the former Somoza government are not necessarily the same
as those of the current Sandinista govermment. 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. Nicaraqua'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 huge foreign debt, the new Sandinista
dovernment now faces a tremendous rebuilding task. One of
the most pressing is to rebulld the agrizultural 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 commercial 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.
Agriculture 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 populatiun 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 cf 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, deforastation is pro-

ceeding much faster than reforestation. Furthermore, reforest-
ation as currently practiced uses monocultures of exctic species
of eucalyptus, pine, cedar or teak that do not support populations
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of native wildlife. Parks and other reserves pPreserve
relatively little of the original forest, and even those
areas that escape clearing because of rugged terrain or
poor soil will eventually succumb 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 Nicaragqua. 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 commodities, 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. Refor2station 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 apecies rec. ed in lowland evergreen rain forest.
Table 2. Canopy tree spacies recoried in lower montane rain forest.

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

Table 4. Canopy tree species recorded in deciduous seasonal fo.est.
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Table 1.

Canopy Tree Species Recorded in Lowland Evergreen Rain
Forest (Taylor 1963)

Most common

Andira inermis (Swartz.) HEK, Dipteryx panamensis (Pitt.) Record.
.Carapa nicaraguensis C.DC, Luehes seemanii Tr. & Fl. '
Dizlium guiancnse (Aubl.) Steud, Terminalia amazonia (Gmel.) Exell,
Common

Astronium graveolens Jacq. Guarea guara (Jacq.) P. Wilson
Brosimum terrabanum Pitt. Hieronyma alchorneoides Alemao
Calophyllum brasiliense Camb, Licania hypoleuca Benth.
Cedrela odorata L. L. platypus (Hemsl.) Fritsch.
Ceiba pentandra (L.) Gaertn, Nectandra glabrescens Benth.
Cordia alliodora (Ruiz & Pavon) Cham. Swietenia macrophylla King
C. collococea L. Tabebuia guayacan (Seem.) Hemsl.
Dalbergia retusa Hemsl, Terminalia chiriquansis Pite,
Ficus glabrata H.B.X. Vicrola kotschnyl Warb,

, Occasional

Achras calcicola Pitt,

Albizzia caribaea (Urb.) B. & R.
Amanoa polamophila Croiz.
Anacardium ..celsum (Bert & Balb.) Skeels,
Belotia panamensis Pitt.

Bravaisia integerrima (spreng.) Standl.
Brosimum utile (4.B.K.) Oken,
Calocarpum viride Pitt,

C. shankii Stand!l. & L. Wms.
Campnosperma panamensis Stand).
Cedrela mexicana Roem.

Ciusia flava Jacq.

C. rosea Jacq.

Erythrina glauca Willd.

Ficus padifolia }4.B.K.

Goethalsia meiantha (D. Sm.) Burret
Guarea aligera Harms,

Hura crepitans L.

Hymenaea courbaril L.

llex guiancnsis (Aubl.) Kuntz.
Lecythis costaricensis Pitt.

Licaria cervanteseii (H.B.K.) Xosterm.
Lonchocarpus spp.

Lywsiloma seemanii Britt. & Rose

Manilkara spectabilis (Pitt.) Standl,
Minguartia guianensis Aubl,
Mosquitoxylon jamaicenss Krug. & Urban
Nectandra gentlei Lindl, .

Ocotea nicaraguensis Mig.

Ormosia schippil Pierce

Pentaclethera macroloba (Willd.) Kuntz.
Platymicium pleiostachyum Benth.
Podocarpus sp. cf. guatemalensis
Pouisenia armaw (Miq.) Standl,

Prioria copaifera Griseb,

Prerocarpus officinalis Jacg.

Quercus olcoides Cham. & Schi.
Schizolobium perahybum (Vell.) Blake
Sloania picapica Standl.

Spondias mombin L.

Symphonia globulifera L.f.

Tetragastis stevensonii Standl. :
Trichilia tuberculata (Tr. & Pl.) C.DC.
Trophis macrostachya D. Sm.

Virola scbifcra Aubl,

Vitex cooperi Standl.

Zanthoxylum microcarpum Griseb.
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Table 2. Canopy Tree Species of Lower Montane Rain Forest

(Taylor 1963)

Astronium graveolens Jacq.

. Calocarpumn mammosum (L.) Pierre
Calophyilum brasiliense Camb,
Cedrela odorata L.

Chactoptelea mexicana Liebm,
Ficus glabrata H.B.K.

Guares brevianthera CDC,
liex carpinterae Standl.

1lex hondurensis Standl

Achras calciocla Pitt,

Beilschmisdia austin-smithii (Standi.) C. K. Allen

Belotia mexicana (D.C.) Schum.
Brotimum costericanum Liebm. & Dansk.
Calocarpum viride Pitt.

Carpinus caroliniana Walt,

Clusia flava Jacq.

Cordia r.iliodora (R. & P.) Cham.

C. hetrcophylla R. & S.

Cupasia dentata D.C, .

Datlscrgia sp.

Dialium guiancnse (Aubl.) Steud.
Engelthartia nicaraguensis A. Molina
Ficus costaricana (Liemb.) Miq. Aan.
F. hemsleyana Standl.

Common

Juglans olanchanum Standl. & L. Wms.
Litsea glaucescens H.B.K.
Mastichodendron capiri (A.DC.) Cronquist
Nectandra nervoss Mez. & PilL

N. rticulata Melsm.

Quercus asata C. H, Muller

Sapium macrocarpum M. Arg.

Styrax polyanthus Perk.

Qccasional

F, involucrata (Liebm.) Miq.
Heliocarpus appendiculatus Turcz.
H. dennell-smithii Rose
Liquidambar styracifiua L.
Lonchocarpus lucidus Pitt,
Matudaea trivervia Lundl,
Meliosma glabrata (Liebm.) Urb.,
Mosquitoxylon jamaicense Krug. & Urb,
Persea americana Mill.

P. schicdeana Nees.

Quercus brenessi Trel.

Spondias mombin L.

Swietenia macrophylila King.
Symphonia globulifera L.f.
Symplocos laconensis Lundel.
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Table 3. Tree Species ZExceeding 30m Height of Common and Occasional

Occurrence in Semievergreen Seasconal Forxest

Albizzia caribaea (Urb.) B. & R.
Andira inermis (Swantz.) H.B.K.
Astronium graveolens Jacq.
Bombacopsis quinatum (Jacq.) Dug.
B. fendleri (Seem.) Pict.

Bombax barrigon (Seem.) Dene,
Brosimum alicastrum Swartz,

B. costaricanum Liebm.

B, terrabanum Piit,

Calocarpum mammosum (L.) Pierre
Cedrela odorata L.

C. mexicana Roem.

Ceiba pentandra (L.) Gaertn,
Chiorophora tinctoria (L.) Oaud.
Couroupita nicaraguensis DC.

Cynometra hemitomophylia (D.Sm.) B. & R,

Entcrolobium cyclocarpum (Jacg.) Griseb.
Ficus costaricana (Liebm.) Miq. Ann.
F.glat .ta H.B.K.

(Taylox 1963)

Guarea excelsa H.B.K.

Heliocarpus appendiculatus Turcz,

Hura crepitans L.

Hymenaea courbaril

Ledembergia macrantia Standl.

Licania arborea Seem.

Luehea seemanii Tr. & PI.
Mastichodendron capiri (A.DC.) Cronquist
Pithecolobium saman (Jacq,) Benth.
Platymiseium pleiostachyum Banth,
Pscudosamanea guachapele (H.B.K.) Harm
Sciadodendron excelsum Grissb,

Simaruba glauca DC.

Spondias mombin L.

Sterculia spetals (Jacg.) Kanst.

Swietenia humilis Zuce,

Tabebuia chrysantha (Jacq.) Nichl,

T. pentaphylla (L.) Hemsl.

Terminalia chiriquensis Pittier
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Table 4. Canopy Trees of Deciducus Saascnal Forest (Taylor 1963)

Bursera simaruba (L.) Sarg.

Caesalpinia coraria (Jacq.) Willd.
Calyzophyllum candidissizium (Vahl) DC.
Guazuma ulmifolia Lam.

Gyrocarpus americanus Jacg.

Albizzia caribaea (Urb.) B. & K.
Astronium graveolens Jacg.

Bombacopsis quinatum (Jacq.) Dug.
Bursera graveolens (H.B.K.) Tr.

Cedrela mexicana Roem.

Ceiba pentandra (L.) Gaertn.
Chlorophora tinctora (L.) Gaud.
Ceochlospermum vitifolium (Willd.) Spreng.
Cordia alliodors (R. & P.) Cham,

C. nitida Vahl.

Enterolobium cyclocarpum (Jacq.) Grisab,
Gliricidia sepium (Jacq.) Steud,
Suaiacum officinale L.

Acacia glomerosa Benth.
Acrocomiu vinifera Oerst.
Alvaradoa amorphoidcs Liebm.
Apoplanesia paniculata Presl.
Andira inermis (Swarnz.) H.B.K.
Antrophora williamsii Ju. |
Apeiba aspera Aubl.

Bombax barrigon (Seem.) Dene.
Brosimum alicastrum Liebm.

B. costaricanum Licbm, .
Bursera excelsa (H.B.K.) Engl.
Caesalpinia eriostachys Benth.
Capparis cynophallophora L.
Cassia grandis L.{.

Cecropia peltata L.

Ceiba acsculifolia (H.B.K.) B. & R.
Celtis iguanaea (Jacq.) Sarg.

C. shippii Standl.

Coccoloba caracasana Meissn.
Cordia garascanthus L.,
Crataeva tapia L,

Dalbergia hypolcuca Pitt.
Diospyros nicaragueas’s Suandl.
Erythrina berteroana Urb.
Eugsnia nicaraguensis Amsh,
Ficus glaucescens (Licbm.) Miq.
F. involucrata (Licbm.) Miq.

Common

Most common

Haematoxylon brasiletto Karst.
Luehea candida (DC.) Mart.
Lysiloma kellermani B. & R.
L. seernannii B. & R,
Phyllostylon brasiliensis Cap.

Lonchocarpus phaseolifolius Benth.

* L. minimiflorus D. Sm.

Myrospermum frutescens Jacq.
Pisonia aculcata L.

P. micranthocarpa D, Sm.
Pithecoloblum saman (Jacq.) Denth,
Plumaria rubra L.

Simaruba glauca DC,

Tabebula chrysantha (Jacq.) Nickl,

Thoulnidium decandzum (Humbl. & Bonpl)

Padik,
Trichilia trifida L.
Ximenia americana L.

Occasional

Ficus ovalis (Licbm.) Miq.

Gucttarda mactosperma D, Sm.
Heliocarpus apperdiculatus Tunz.
Hippomanc mancinella L.

Hura crepitans L.

Hymenea courbarit

Juliana astrirgens Sehl.

Licania arbnrea Seem.

Lonchocarpus J2:ifolius (Willd,) HB.K.
L. phicbophyllus Standl. & Steyrm.
Luehea scemanii Tr. & Pl
Mastichodendron capiri (A.DC.) Cronquist
Platymicium pleiostachyum Benth.
Pieudosamanea guachapele’(H.B.K.) Harms.
Pterocarpus hayesti Hemal.

Sapindus saponaria L.

Sapium thelocarpum Schum. & Pitt.
Sapranthus nicaraguensis Seem.
Sciadodendron excelsum Griseb,
Spondias mombin L.

Sterculia apetala (Jacq.) Karst.
Swietenia hamilis Zuce.

Tabcbuia pentaphylla (L.) Hemsl.
Triplaris americana L.

Vitex gaumeri Greenm.

Zanthoxylum culantrillo H.B.K.
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Appendix II

Decree Establishing Instituto

Nicaraguense de Recursos Nhturalei
Y del Ambiente (TRENA)

and Environmental Policies
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del Banco Central de Nicaraguz y e} Pro-
yecto Pargue Nacional Volekn Massys del
Banco Central; las facultades y atribucio-
nes que conforme las disposiciones lsga.

es
: "'\_la"-’t“ le correspendfan 2 las arie.

riores dependencias pasarin o ser propiag
del IRENA, y cualquiera otros organismos

-0 dependencias que determine Ia Junta de

Goblerno,

Arto, 60.—La asuncién por el IREINA de
los detechos 'y obligaciones du las depen-
dencias menciunadas en & Arto. srterioz
y de cualesquiers otras, se hard median.
te Beneficio de Inventario, y en caso de

'que en ¢l Estado de Cuenta se determine

ls existencia.do un excedente del Pasivo
sobre el Activo, el excedente serd agumi-
do por el Estado.

Capitulo IT

Arto, 70.—La direccién, sdministracién
y vigilancia del IRENA estaré a cargo de
un Director General que seri mombrado
por la Junta de Goblerno de Reconstruc-
cién Naclonai, deblendo ser mayor de 25
afios de edad, niccraciiense, en el ejerciclo
de sus derochos de¢ reconocida capacidad
técnica el cargo y no haber estado
vinculado a la corrupcién sdministrativa
del régimen anterlor.

El Director ejerceri la representacién
Judicfal y extrajudicial del IRENA, eon
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gl..et!:l facultades; pudlen‘cllo otog:a:\:m
generalvs o especiales &
Instrucclones neccsarias pu-z el mejor
funcionamiento de ls Institucién.

Arto, 8o.~Eabrd un Sub-Director G~
neral nombrado por ls Junta de Goblernn,
que deberd tener Jas mismas calidades que
el Director General. Colaboraxd en el Des-
mho subordinado al Director Generul,

endo Areas determinadas de responsd-
hmdldyhuiluvecesdeéltoenusode
ausencia temporal o en su defecto.

- Arto. 90.—Para el mejor funcionamion-
to del IRENA, el Director Gepersl podrd
nombrar y remover todo el personal ne-
coasrio en las dependenciss, agencias y de-
leguciones regionales, £1 as sua strl-
bucicnes y orden jcrhq;l.oo de confo:mi-
@ad con loa requerimientos del Institato.

- Capftulo IX

Arto. 10.—H2 IRENA tiene las sigulen-
tes atribuciones: ‘

1, —Realizar el estudio e inventario de
los Recursos Naturales: clime, agus,
suelos, subsuelo, minerales, boaques,
vegetaclén, pesca y vida silvestre, en
sus ambientes terrestres, lacustres,
fluviales, litorales, mar terriforial y

. patrimonial y espacio aéreo, .
2.—Evaluar Ia informacién sobre Recur-
sce Naturales para planes Y proyec-
tos de desarrollo y la copnervacién

de los mismos.

8.~Reglamentar el uso y el nprovechi-

_miento de los Recurson Naturales del
lo cual tendrd a su cargo

o relativo al oto ento, supervi-
sién y suspensién de las concesiones,
lcenciss ¥y respectivos; &

permisos
18 movilizacién de los productoa fo-
restales, de fauna, mincrales y ener-
géticos.

4.—Llevar un registro ds las personss

‘naturales o juridicas ¢ue aprovechen
los recursos 1¥aturales bajo licencis,
concesién o permiso.

5.—Disefiar, implementir y superviser
las politicas relaclonadas con ¢l man-
tenimiento del ambiente, para asegu-

_ rar el equilibrio ecnlégico Nacional.
6.—Implementar la politica de desarrollo
y manejo de los Rucursos Naturales.

7.—Vigilar y asesorar las actividades y
obras necesarias para el desarrollo,
la conesrvacién y aprovechamiento
racional y sostenido dc Jos recursos
Naturalcs y del Ambiente.

8 .—Reservar y couservar aguellas areas
que presentan condicioncs especisles
pars ls ecologie, I flora, 1a faune y
los lugares cacénicos, con fines cien-

)
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titicos, cducativos, recreativos y tie
risticos de interés naclonale jutlerna-
clons! en coordinacién con otros ore
ganismos del Estado.
9.—Lrotegor en coordinacién con el Ins-
tituto Nicaragtionso de Acucductos ¥
Alcantarillados (INAA), los cusncas
hidre :1” con ¢l coaveniente ms~
nej guclos y aguas, encam
L lJilol desarrollo integral y mltiples
pars obtener los beneficios de 13 cope
scrvucién y aprovechamiento de sus

recursos. .
10.—Supervissr en coordinacién con &
*" Instituto Nicaragliense de Acueduce
tos y Alcantarillados (INAA) pro-
yectos de riego y manejo r:; agues.
11 ,—Realizar, fomentar y ccordindr
" yidades do repoblacién forasted, ictio-

16gics y de fauna silvastro en sus rea-

busca de rccurscs minerales y fuene
" tes energéticas para su debido spro-
vechamicato por parts de las agea:
clas que ¢l Estado designe.
13.~Reglamentar el uso de lns costas ¥
flayu maritimas, lacustres y fluvia-
es, estanques y embalaes, csteros, lae
gunas litorales, cayovs, arrecifes, ban-
cos submarings, volcanes, calderas y
lagunas cratéricas y todas las tierras
nacionales otorgadas ¥ transferidas
al IRENA, quien ¢coordipard dichas
actividades con todos aquellos orga-
nismos estatales que tengan ingerens
cla en cada caso.

14, —Mantener un sistcma de vigilancis ¥
control, a través de Inspecciones 80-
bre el uso racional de Jos recursos na-
turales y del ambicnte, en coordina-
cién con los organiemos estatales del
Ca%0. .

15.—Establecer les normas de aupex:vulén
y control de las personas, institucios
nes, industrias, procesod ¥ otroa fac-
tores que propicien la cogxtaminacidn
ambiental en campos y ciu

16.—Establecor lag normas minimas de ca-
lidad ambiental del aire, agud y sue-
lo, cuys observancia propicie el bie=
nestar fisico y social de pucstra po=,
blacién en coordinacion con otros or<"
ganismos estatales,

17.—Reglamentar el tratamiento ¥ desti-
no de los efluentes y crmisiones de las
jndustrias urbanss y rurales.

18, —Propiciar campailas divulgatives,

" cursos, seminarjos y otras activida-
des de cardcter educativo Y de motl-
vacién acercu de la ccnscl_-vwén am-
biental y el aprovechamicato racios
nal de los recursod paturales en coor-



2

- dinucién con otras organizacioncs es-
tatales.

19.—Crear un banco de datvs en matoria

de recursos tiaturales y-del Amblen-

te que contralice tods le informacién

dlspersa exdslents,
20.—Rcalizar y promover ‘programas de
" inventigacién clentifica y teenolégi-
oA en materia de recursos safurales
y conservacién ambiental,
21.~Asesorar las distintas dependencias
estatales y privadas qus lo soliciten
en todo lo relacianado con la mate-
ria de recursos naturales y -calidad
amblental, ,
B acton pilotos de desarrole Teepra
.- yoctos pilo o desarro
no.dspendiuntes, con of fin da-demos-
trar Ia conveniencia prictica del ma-
nejo ordenado ds los recurzos natu-
. rales y del ambtente.
23.—Para todos aquellos proyectos de in-
. fraestructurns que afecten-directa o
indirectamente los recurscs naturs-
les y el ambients ge requertri la au-
. torizacién del TRENA. :

2. —EBjecutsr en relacién con sus  hlenes
. mucbles o equipos todos 1os actos o
contratos que fueren necesarios o
conducentes para el cumplimiento Ge
. -aus objetives, En relacién g sus ble- /
nes inmucbles, necesitard aprobacién
provia dz2 la Junta de Gobizrno, para |
ser.gravados, engfenados o parmuta~ |
-dos. Sin'embergo, en ningin caso po- |
drén ser objeto de venta permuta o
arrendamiento de parte del TRENA, |
. las tiquezas ‘muturales objeto de 1z

. presenin Ley. )

25.—Valar por el estricto cumplimiento de !

. - estaley, v su reglamento.

28.—Dictar la reglamentacién .accesaris,

: -parn la organizacién y buen funcio-,
:mamicnto del IRENA
7065 qua. éate _

27 ~Dictar cuslquier otra medida inhe-
- rento & sus objetivos,

Capitulo IV

Arto. 11.—E1 Director Gomeral efercerd
“wus ‘Tuneiones bajo las itatruceiones direc-
‘tzsde 1a Junta de Gobierno, dentro de los
nuevos lineamiertog- do reoricatacién ad- -
“ministrativa y técnica, en funcién del desa-
=rrollo sacio-cconémico del pais y su proco-

80 revoluclounrio y conforme a la Ley y los
reglamentos vigettes.
Capitulo V

‘Arto. 12.~—Corresponderd al IRENA el
‘toutchmiento y despacho de todos los asun-

y de los progra-

41 no

tos relacionados con los recusscs pature.
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les y ol ambiente, cumplioutlo con 1as nor-
mas de procedimientos establecidos en las
leyes vigentos .sobre la materia, -

Capitulo VI

Arto, 13.~—Es facultad 'del IRENA, to-
mar-lag medidas y providenciss que-sean
del ¢aso; a £iu de evitar o corregir el.uso
fadebido doun recurso natural sobre el qus
no axista logizlacién especifica, :con la -
mitealéit de que teles modidas sean Jas cs-
trictariento necesarias y de:tal naturaleza
que.la.falta ds intarvencién del IRENA pu-
diera, causaridados icreparables. . Pars la
toma -de-medidas y providencias & que se
relisre dats Articulo, se-tomard en cuenta
las.prictioss internacionales y las normas

:theniczs aplicables 4] oaso. _ '

Capitulo VII '

. Arto. 14.—Dentro de log primeros tres
mexes-de cada afio, el IRENA, debe presen-
tar a la Junta de Gobierno'de ‘Reconstrue-
cién Nacional, ia Memoria Anwai.en. que
daré & concoer el desarralio deias.activi-
%e!eetmdu en o}-awno-del afio ante-

Arto. 15.—~El IRENA dnb;'ngéxgtt:in sus
operaciones 'y programas a‘la’ ca ge-
noral determinada por la Junta de Gobler-
de Reconstiuecion Kacionel, ast minmo
deberd coordinar zus actividades con otrss
instituciones del Estado, & fin do evitar dn.
plicidad de funcionea.

Arto. 168.—~Para los efectos de 10.que se-
fiala ol inciso 3} del Arto.-10.de esta Ley, el
do fum.tfidnh . torgar, m ’

ara 0 . y

cancelar de reconocimiente, licen-

“ciag y concegiones de.exploracisn y -explo-
tacién de los recursos naturalea.

Arto. 17.—FEata Ley sc compiementa con
todax les icoanes legales yregiamen.
txries vigentes en materia de recursos na-

turales y deroga onalquier dispoafeidn que
se le oponga. - o

Arto. 18.—La presente Ley entrard en
vigencia hoy,-desde el momento:de nu pu.
blcaciénpor-cuaiquier medio de eomunica-
tién colectiva, sin perjuicio de su publica.

cién posterior en el Diario Oficial,

Dado en la ciudad de Managua, a loa
nucve dias del mes de getubrs de mil nove-
cientos sctenta y nueve, — “Afio de la Li-
beracion Nacional”,

JUNTA DE GOBRIERNO DB RECONS-
TRUCCION NACIONAL. — Sergio Ramé-
ez Mercado, — Moiwés Hassan M. -— Ai-
fonso -Robelo Callejas, ~— Danlel Ortega
-Saavedra, _ R
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1.0 Land Use
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ENCLUDES A SCMCOLe CLINLC, WAREHUUSE ¢ AONINSTRIN BLDG, HOUSINGy ELECTRIC SYSTEM & PUTABLE MATEM. FARMLKY MUK
CUOUPERATIVELY € MARKET RICL, BEAMy SOMGHUA CRUP TrKOUGH 1AN. CROP HARVESTED In 3 PHASES . EALH PHASE EMLONPASSING 160

RANZANAS (1.7~ ACKES) WhILM IS MAKVESTED 3 TAIMES VEARLY, IN URDLR 1D IMPROVEL PRULUCTIUN DURING CUMSTARW.TIUN UF
IRRIGATIUN SYSTEMS.

GOAL: INFROYE QUALTITY OF LIFE OF LOWER INCOME $AKRERS, I PURPOSES INCRLASE NUMBER OF MARVELT AND AMUUNY NARVESTED BY
LOWER INCOME FARMERS OF THE LOLONIA ANGEL LA LE
StnlilK. £

WTPUTS:  1.3-STAGE IXKIGATION 3YSTLR DeSIGALD s INSTACLLED s LPERATING & RAINTALINED. 2.iARIGATION ATSIEN OFERATORS Tnkintb.
3.5EEUSe FERYILIZENS, INSECTICRULS LISTRIBUTEL TU CLLLNISTE BY COLLNIST COOPERATIVE. 4. CODPPING PLANS FURMLLATED L
IAPLTMENTED DY A COLUNIST CUOPERATIVE. >«tLECTRICAL SYSTEM L PUTABLE MATER SYSTER JNSTALLED. SKEVULVING ALCLANY

ESTADLISHED INCLUDING FURRULATIUN OF PROCEDUAES & CONTROLS FOR AQTH COLLECTIONS & DISBURSEALNTS. T.rAkMchS ReNOVEL TO
POPULATION CENTER. 1

B0 00000000000000000000000000000000080200000008400000009¢0000080
. PRUSELT DESION INFORMATIUN .
S CUOUNTRY/ZFLREAUR NICARAGUA PROJECTE 3248103 SUS-PRUNMNCTE 00 o
® PROJECLT TITLES AGR PLANRING aND STATISTICAL SERVICES INRTIAL FYs T3 AL §#¥s 79
O 00 000000 000000 00000070 ot i00ctacattestttrtvrstecttntotesitetitsssnestttessetssstsltssnses

PROBLER: NITARACIIAN AGRICULTURE LALKS ALVANTAGE O LrEtCTAVE STRATELY: DEVELOP atwy MMSTITUNIONALIZE GOM CAPACITY TU rLAN,
PLACHING BECAUSE THEIR CUXReNT STATISIICS ARE ORGANIZL ANU ANPLERENT AGKICULTURAL PROGRARS bASEL U
INACCURATE . ANALY3 1S (F AULRICULTURAL SECTWLm RELZARLE -VATISTILS a0 ME THODOLOGLY,.

LEMUMS TRATES cUdUnS AND (OMrLICVING FIGURES USED oY
DIFFERENY AGLMCIES.

SUNMARYS AN AGRICWULTURAL STATISTILS umiT PUKNED IN CENTRAL BANK®S STATISTICAL aMD CENIUS GrFICE UMNGL PLERS'wILL TRAINLD JO -
PEKFUKM 1971 CENSUS. SAMPLE WILL Bt DESILNED EMPHASIZING BASIC GRAINS AND CATTLE AMVIATURIES AN ANIT1al PRASE>. AS
BASIC SYSTcMS BLCUME FUNCTIUNAL, THE PRJLRAM WILL EXPAND TU UTHER CLOMMUDITIES ANU MURE WEFINLD ESTINATES v+ THER,
VECHNICAL ASSTSTAMLE TD ASSIST LCONUULTING OF SPECIAL STUDIES DURING LASY THREE vEARS UF PRUJECT. AN ANALYSIS, PLAMNRING
ANL' LVALUATION UNIT WILL bt FUKMED TU ANALYZE AND EVALUATE STATISTICAL DATA A 10 PLam sEM ACTIVITILS.

GoaL: GON PLANS, URGANIZES AND TMPLEMENTS LUNG-TERN PURPOSEZ LU UNATS COLLECT AGUICULYnUAL STaTESTICS RELVIALD
DEVELOPMENT ACTIVIVIES. ] FUR RURAL OEVELUFNRENT PLANNING: AND ALLUMPLESHES TnE
NECESSARY ANALYSI1Se PLANMING AMNY cYALUATION. I
OUTPUTSE NATIUNAL PROGRAM FOR OEVELOPMNY AND CONSERVATION OF RENEMABLE RESOUMCES EVALUATION GOVY POLICIES FUK “uRaL

INCUME DISTRIBUTIUN] KECOUMMENOATIUNS FOR REDUCT 10N RURAL UNLMPLOYMENT: ©VALUATION GO PULICLIES FOKk Lalew PRLDUCTIONG
EVALUATIUN UF MaRKET SYITEMNE CRUP ESTIMATES AND LIVESTURK INYENTURIESE ACCURATE A%D TAMELY AGRILULTURKAL DATA. 1
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L ] PRUJECT DESIGLMN INFORMATIUN -

® CUWWNTRY/0UNEAUS NILARAGUA

® PRUJELY TITLE: LiNTER FUR EARTHOUAKE HAZAKDS KREULUCT1UN

PLUJECTS 5240106 SUN-PAULINECTE: OO o
INIVIAL FYs T3 FANAL FVs Ty @

S0200520 30080000 3400000C USRI NNCOIONINIININGINCOI00OTNDRINNOEPR00G0IC 020000000000 00000008

NICARAGUA®S LUNG HISTURY UF SEISNMIC AND YULCANIC
ACITIVITY nAS BeEN 50 SPOXKADIL TrAl EARLIER
CATASTROUPMES MAVE NUT GLNERALLY INFLUENCED LATER
DECISIONS, AS A LLVELDPING wATION, NICARAGUA #UST NUW
VETLRNINE SEASHIC RISK 7 ACTURS KUt PROJELT PLANNING
TrROUUGKUUT THE NATIONAL UOMAIN SU THAT,THRUUGH PRUPER
SITE SELECTIUN aNO UESIGN,FUTURE MAZAKD TO Tt
PUPULACE AND LARGE LCONDMIC LO3SES CAN BE REDUCED. TO

STRATEGY: TrRcE-YcAR GRan¥ TO TE GUVLRNMNT OF NICARAGUA (CUN)

HILL FINamt CUSTS UF TECHMRCAL ASSISTaNCL,,
FARTICIPANT TRALINING, ANL COMMOULLTIES OF CENTER +OR
LARTmyUAKE HAZAKRDY REDVCTION (CEMR) PROJECT. alL
TECHNICaL ASSISTANCE WILL 8E PROVIDED UNDER PASA wITn
US »RkOLUGICAL SURYLY LMD INTLRAKEKICAN LLOOLYIC
SUKVEY. GUM witl PRUVIDE VECHMMICIANS, WrkICE aAND

€6

LABURATURY SPACEe LUMPUTER COLTS, MAINYENANCE ANy

ACCUMPLESH TrHIS,SELISNIC MONITURING ANU GEOLUGLLIL AND OPERATION OF VENICLES AMU OTMER COMTS. -

SEISMIC KHAZARD ANALYSLS axt MEEULD IN MAMAGUA AND IN
OTMER POPULATED AREAS.

CRAANT TO Trt GUVEKNMENT Of NICARAGUA (GOM) 1U DLVELOP 1IN NICARAGUA AN ORGANIZATION FOR APPLIED SEISMIC AND MELATED
CLtOLOGICAL RESZARCH CAPABLE Or FRELICTING THE POTEMTIAL FREWENCY, LOCATION, AMD DESTKUCTIVEMESS OF SEISMIC EVENTS.
ACTIVITIES WILL Bt 1MPLEMLNTLD, UNDER PaSAS WITH AlD, OY LONG AND SHCRT Temm SPLLIALISTS FRUM InE US GEOLUWICAL SURVEY
AND ThE INTcHAMEKSCAN GERETIC SWRVEY IN CONJUMLTIOM Wi TH CUUNTERPART NMICAKAGUAK SCIcNTISTS AT A CENTER +OR EARTUARE
HAZAKDS KEOUCTIUN (CtHR) TU BE LUILY IN NICARAGUA.

A NETHURK UF 12 SENMSITIVE ScI3MOWMAPHS WILL Bt INSTALLEU AT A MINIMUM OF 12 SiTES IN THE ADRE DLNSELY POrVLATED, D)
SEASMICALLY ACTIVE MESUERN PO<TION OF NICARALUA, TOGETHER W1TH RADIU EUDIPKENS TD RELAY SiL DAVA TU Tit CENTEX.
SEISMOGRAPH READINGS NILL Bt TAKEM ANU SLULOGICAL FAULT LINES MaPPED UUT. titW UATA WILL OF COMRELATED W3 I EXLTING
DATA TO DEVEAUP A SEISMIC kUSK MA® OF MICARAGUA DLFICTING ThE ReGiu<AL PATIERE UF FAULTS AND GUTsEN STRUCTURES -1 ORDER
TO LEVERMINE THE RELATIONSM: * UF REGIUNY OF MIGh LAKTHUUAKE ACTAVITY TO OEMSELY POPULATED AREAS. CaTa (OsxriallOi Wil
ALSU PEXMIT CONTINULUS MUNITIRING UF NILAMAGUA®S EAKTHQUAKES AS A MEANS OF PRUVIDING EARLY uSanlit OF ERUSYJih AND
OVHER HAZARDS SUDH AS LANDSL UES. IN AUOITEOW, EXISTING SEISMIC EQUIPMENT MILL SE AUSMCNTED TU SUILD UP A NETWORK uf 10
STROM, MUTION ACCELERDGRAPHS ANU 30 SEISMOSCUPES TO ANALYZE TYPES OF GROUMND MOTICH AND T IR EFFLLY ON LOCAL BULLDINGS.
COUNTERPART NICARAGUAN SCILMIISTS ANMD TECHAMICIANS WIiL ot GIVEN CN-THE-JOs TRAINING SOUN 1N MICARAGUA AKL TnEUS I Tne
UL AMD RLPAIR OF MUDERN SEISMIC INSTRUMENTS, THE INTERPHLETATION aND APPLICATIONG OF IMSTRUNENVAL BATA, AND t“lﬂ@ﬂl“
CEOLUGY. .

NILARAGUA®S SCLIENTISTS ARt EXPECTED TO MAINTAIN COUNTACT WiThn THE US GEWODGICAL SUKVEY AFTER ThE MIT1AaL ASSISTARNCE
PHASE 15 COMPLETED 1IN URGES TO KEEP ADREAST OF HEW GiVELOPMENTS 13 SEISHMDLOGY ANL EARTHOGAKE ENGINEERIMG U THaY
INFURNAT JUN COLLECTLD UNGER TS PROGRAR CAM BE GIRECTLY LIGKED TO Tt LESILM OF COWMATIES ANb STAUCTUR:S . THE &0
HAS AGREED TO ASSUME FULL COSTS HOR CONT INutD OPERATIUN. .

TU NINIRIZE DEATH, DAMAGLy AND DISKUPTILN OF PUBLIC PURPUSE: "TO CREATE, EWUIP, STAFFe AND TRaLNM AN URGANIZATIZN
SERVILES CAUSED BY EARTHWAKES AN) VOLCANIC EVENTY N INCLUDING A MUDERN SEISMULKAPH NETWOKK rin APPLIED
NICARAGUA BY 1MCUMPLRATING THE 0EST POSSISLE SEIMMIC SEISNLC ANL RELATED GEULOGICAL RESLAKCH IN MICARALUA
INFORTATION IN LOCATIONAL AND DESIGN DECISIDNS. MITH TNE CACALILITY OF PREVLICYING (W1Vetln Tt STATE
OF THE ART) ViE POTENTIAL FREQUENCY, LOLATIUN, AND
DESTRUCTIVENESS ©F SEISMIC AND VOLTANIL LVENTS.

Jo A CENTER FOR EARTHMQUAREL HAZAKD HEDUCTEUN STAFFED BY FUUR NICAHAGUAN EARTH SCIENTISTS 8D ENGINEEXRS, 2. A NETWOKR OF
SENSITIVE SEISMOGRAPHS AT A MINIMUM OF 12 REMOTE SIVES WITH ALL DATA RELAYED BY RADID TO "ME CENTRAL LULATIWN. 3.
COMPILATION OF EXISTING SEISMIC UATA ANO CORRELATION WITH NEW DATA GATHERED @Y THE ASDVE METNDRX. 4. A CAFABILITY FOK
CONT INUDUS MUMITORING OF ToE SEXISMIC ACTIVEITIES OF THE VULCANDES 7O PROVIDE EARLY WARNEN: OF ERUPTIONS. 5. A NETuRL OF
iU STRUNG MOTION ACCELERKUGRAPMS AND 30 SEISKOMCOPES IN NICARAGUA. 6. INSTALLATION OF - SE’ SROGR:(PNS TO DEVTERRINE LUCAL
BUILDING RESPONSES 10 MUDLRATE EARTHUUARES. To A MAP LF THE SEISKICITY UF NICARAGUA. i


http:RitGC.NL
http:NAMAS.UA

ve

‘KOLLEMS

SUMMARY:

GUALS

QUTPUTSS

PROtLEMS

“ooooo.“oooooooooooooo“ooo.ooooo..ooooooooooooooocoo.oooootoo-------
[] FRUSECT DESILN INFURNATEON

¢ COUNTRY/SUREAUT NICARAGUA

® PROJECT TITLE: AGRILULTURAL KEFUKM AND KUKAL DEVEL
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THE TOTAL AGKICULTUKAL PRULLCTION IN N1LAKAGUA HAS
LEVELED UFF SINLE lvoe. BLLAWBE Tist GUVY UF NICAKALUA
(GOM) LACKRS TECHNICAL LAFABILLITY TU CONDUCT
AGRICULTURAL RESEAKLKY YO IMPLE NENS LAND REEORMS AND
Tu ESTABLISH AGKICULTUKAL CREULIT, HALFOr THE TOTAL
LasUn FOKCE AMD MOKE THAN nALF (‘% THE RUKAL #ARM
WORKERS ARE NOT ABLL TU PRULUCE ENOUGH Fb00y FACE
LOWER EAKMINGSs LACK OF RUKAL JuB OPPORTUNITIES AND A
LOWER STANDAKD OF LIVING; ALSD THe CUUNTRY FALES
ECUNUMIC STAGKATION,

PASA W1Th DEPARTMENT OF ACRICULTURE PROVIDES TECHNILAL aS
€ 1TS AGKICULTURAL PRODL “7IVITY THROUUGH AGRAKIAN REFURN
PHOJECT ACTIVI TItS INCLUVE EFFULRTS Tu ASBIST 1000 FakMEKRS

PP

L
PRUJECTE 5240637 SUN-PRUNCTS ub o
INITIAL FY2 FlhAl FVs L g

STHATEGY: 2-YEAR FROZ:UT CUMSISTS OF LOAN 26D TiCrmiCar

ASSISTAMCE (TA} To ~551ST Tt Guvl UF NACARAGUA (Giw)
IRFLOVE ITS AGRLCAR TunAL PRUDULTIVITY THROUGH
AGHARIAN KEHURM AxD A VIABLE CREULT PRUGKAN. uaio
PrUVIDES FUMLG #OR A OcPT Or &LRICUL Tuke EXTeNSION
ADVISOHs & MM T-TERA CONSUL TAKTS, BaALa) NP SUPPLRT
BY a CUUNTHY UFFICER PLLS SEEY; ARD runGsS 1nlLuuE
SALARY, PERSUMAL BENEFITS, LULAL/IXNIM InAVEL,
GUARTERS ALLUMNT FUR AUFISUR, Tkeb AlUSy UVRID. Glses
STAKF, OFFICE, TaDP, PUSLLES.

S ISTANCE (TA) TO THE CONLANMENT - NICARAGUA (LN) 10 MPRLY
U ThL UCVELOPMENT OF A VIABLE IREDIT PFROLS AN,

ANNUALLY 1M UBY AINING TITLES TU LAND IN YnEla PUSSESSIOUN,

SETTLING 500 LAN DLESS kUKaL FAMILIES ON ECONONEC=SIZED ~ARM UNITS AMNUALLY, RAKX KNG -LOANS AVASLASLE asvesallY TU Luud
FARMERS w0 PREVIOU SLY MAVE NUT HAD ACLESS TU CHEDIT, CLMOUCTING CONTINUOUS EV MUATIIRC B3 DEFERAING THt BEST LAND us:

AND THE BEST FARN S I1ZE IN VAKIOUS rARMING ARtAS.

BENEFICIARIES WILL BE KUKAL FARMKS AND THEIR FrALILIES, AND, IN THE LONG RUNy THE COUNT ARY-—uITn AN I8PROYEDL ECONUNY,

IAPLEMENTING ALENT WILL bE T Mt NICARAGUAN AGLKSKIAN INSTVITUTE (1aN).

USAID PROVIDES FUM DS FUR SALARIES, BENEFITS,, TRAAVEL ANU QUARTEXS FOR A DEPART MENT OF AGMICAM TUME £XEENSIUN aDVISOK;
SALAKY BLNEFITS AND “RAVEL HUR o SHORT-Ten® CONSULTANTS AND FLR A BAIKSTOP CuuR TRY OrrICint PLUS SECRETARY; ALSC FOR

THAINING A0S ANDU UVER HiaD. USAlL ALS0 PRUVIDES A LUAN FUR SERVICES Fuh » SUPERYE MMY atnlCUt TusAL LRELIT SPECIALLST
AND FUNDY FOR TRAINING A GRWP (F AGKICULTURAL "CKEDIT TE(LHNICIANS 1IN CULOUnbAA.

GO N WILL PRUVIUE DIRECT SUPIURT Tu CUNSULTANT SERYICES INCLUD ING 2 NMICARAGUAN TAFE JU WumK GIRECILY Wiln INESE

CONSULTA NTS3 FOR OHFICE Amy SLCRETAKIAL KEQUIKLEMENTS,
WONKR REQU] RES.

ACKICULTURAL PRODUCTION IN NICARAGUA INCREASED.

TRANSPORT ATION, AND PUBI SLATION SERVICES AS Tt NATURE Ur Tt

PURPOSE: AGRARIAN REFORN PRCGRAN 10 MiLARAGUA LM LEHENTED.

1. 1000 FARMERS EACH YiAk OsTalNLD TITLES TO Trk LAKL In THEIR PGASESSION. 2. 500 LAMURLESS RURAL FARDLIES SETTLLD tACH
VAR ON ECONOMIC-SEZED FARM UNITS. 3. LUANS MADE AMNUALLY TO 1600 FARMEXS W) PREVIOUMY 6aD WO ALCESS B0 CxeDIT. L2
BEST LAND USE OETEKMINED aMD UPT Loeun SIZE OF FARRS RLCUMMENDLD.

POO0000000000000000000000000000000000000 0000000000 0000200000000 000
. PRUSELT ULESILh INFURMATIVN

® COUNTRY/BURLAUL MILAKAGUA

® PROJECT TITLEZ AGR REFUKM/KURAL LR¥-1NSTY )T utYEL
“ooooov.ooouoooo-ouoonoooooo.oooo;..oooouo.ooouono.oooo;ooooooo--

SINCE 1964 COTTUN PRUDUCT JUN IN NICARAGUA DELLINGD.
ALTHUWUGH FULOD GRAINY Akl LIVESTULR EXPURTS INCutASEL,
THESE INCREASES MERE INSUFFICIENT 30 OFFSEY Tesk LOUSS
OF EXPORT LARNINGS + kUM TRALITAUNAL E3XPUNT CnUPy SULH
AS CUTTON. BLCAUSE THE GUVT LF NICAKRAGUA (LUN) LaCKS
TECHNICALLY LURPLTLNT AGKR PrhSUNMEL WETH LEaLtKkS1P
CAPABILITY AND USES WIINULLL AGR EXTENSTIUN SExVICES
AND TRAINING PROGRAMS, Tmt NUMAL, AGK SECTOR SUFFERY
FRON INESF ICRENT AGR ANU MARRET I, PRALTICES

RESULT ING IN LON AGR FROLLTN, 1N3UF+ ICIENY & wPLuY
UPPOR, LM STND/LIVYNG

]
PROJECTE 5240037 SUB~PRuLICCES c2
IniV1AaL FY3 FIMAL FY3  J

STRATEGY: d-VEAR PROJLCY COmSISTS CF A GHANT (THRUUGH A Pasa)
PRUVIGING ToZneICal ASSISTAMLE, PaRTILIPANT TRAINING,
LCANUDITRES, SalaRIES, BENcHITS, THAVEL AND GUARTERS -
FOR AGR ADVEISIMS; ALSD SmT-TExn COMULTIANTS,
IN-CUUNTRY OSFICER, SECRLTARY, TRAINING ALUES AND
LVERHLAUG. NOUST COUNTRY PRUVILLS IN-& 2000
CONTRIBUTIUNS. URMER DONURS2 CARE AND CaklTAS.

continued
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SUMMAR Y1

GuaLs

ouTPUT SE

GHRANT AND TECHNILAL ASSISTANCE THRUUGH A FASA W1Tn ThE DEPAKTMENT OF AGRICULTURE ARt PROVIDED JU VHE GuUVLRNWNENT UF
NICARAGUA (GUN) TU 1MPHOVE 1TSS AWRICULTURAL PROCUCTIVITY THROUGHAGRARIAN ALI-CRN a0 KURAL Do¥e i UPRLNT. UNE U SEVERAL
EFFOKTS TO ACHIcVE Tridt Guals, TnlS PRUJSECY FUCUSES ON INPROVING THE IRSTISUTIUMAL CAPABILITY GF ALMICULTUKAL AGENCIES
WITHINTHE GONe AND Tie MINISTRY OF AGRICULTURE IN PAKTICULAR, TME PROJLCT ALSD Sta&3 TU UPGRADE AGRICULY*Mar EXTENSIUN
PHOGRAMS AND PROVIDE SPECIALIZED TRAINING IN MUDLKN AGRICULTURAL TECWNIGUES FOR QUALIFLED NICAKAGUAN PaRTiZAraNTS.

10 ALMIEVE THESE TARGETS, THE PROJECT WILLZ PRUVIDE AN AGR EXTEMIIOM ADVISOR YO Wims WE¥: THE GIRECKALM LF LXASENSIUN AND
HIS STark TO IMPROVE PRUGKAX PLANNING AND IMPLEMENTATION: TRAIM S50 EXVENSION PEASOMMEL OF TNE LENTRAL WrtiCL aNO FHUN
42 FIELD OFFICES IN THE USE UF CUMMUNICATIONS MEDLIA FOR INFORMAL EOUCATION; GEMONSTRATE WAYS TU INCREASE Fnt PRODUCTION
OF BASIC FOODCRUPS. ABUUT 40U0 ULEMUNSTRATIONS HILL o8& CAKRIED OUT amuali?. THEY wiil DEMINSTRAT: INPROViy 5¢tDSe
FEMTILIZENSy IWSECTILILESy AND Nbst CULTIVATING PRACTICES. UNODER Tin EXTENSIUN PRUSRAM, TECMNACIANS wWaill PKUVIDE
ASSIOTANCE IN AKEaS SUCH &5 ENTUMULUGY, FUTATU ANL SWINE PRODUCT IOM.

TECHNICIANS MILL ALMG MELP UPLRAD:E LEADERSHIP ANU PLANKING CAPABELITY IN THE GUN AGRICULTURAL LEPARTMENTS.

OUT-UF-CUUNIRY TING 1IN MANY SPECIALIZED AREAS DF aGu WILL INVOLVE Trk EVULVALENDT OF & TO 10 MAN YEARS I US Ux TH1RD
WORLD COUNTRIES.

BY 1973, BENEFICLIAKRILY KIiL BE 254000 OF i MILLIDN RURAL PEOPLE. .
PRUJECT RESULTED I CUNSIDEMABLE PRUGRESS IN EXT PRUGKRHS TO PRUMUTE THE USE OF INPRUVED SEEDS AMD AGR ChimliCarLSi IN
MOKE GAHLENS ANO BN CROP DIVERSLIFICATION. HOMEVER, INADEGUATE BUDGETING AU TeE LU PRIGRITY SIVER T SruJdelT 8Y GUN
AESTRICTED FURTHER PROGRESS. PROJELT WAS TERMINATED ON B/71.

USAED FUNDS SALARIES, TRANSPUKTATION, TRAVEL, SUPPLIES FUR SUPPOKT OF EXTENSION ADVISORA/ZSPECIALISTS/CORMULTANTS. GON
PRUVIDES IN-KIND CONTRIBUTIUNS. OVNER DUNOKSE CAREs CaARIVAS.

AGRICULTURAL PRODUCTION Ik NICAKALUA PRUMOTED. PURPOSES NILARAGUAN AGCRICVLIUAAL AGENCIES® PERSUNNEL AND

PROGKAMNING UPCRADED .

lo GON PROFESSIONAL AGR PERSUNMEL TECHNICALLY TRAINED TriUUGH IN-SLAVICE GR OUT-OF-COUNTRY COURSES. 2. EXTEN31ON
PROGHAMS ARPRUVED THIUUGH Un—FARNR DEMUNSTRATIONS OF StEUSe FERTILIZERS, IMSECTICIDES, FUNGICIDESE Swilk, RANBITS,
POTATO CLLTIVATEUN, BEE-KEEPINGT ALSG EXVENSIUN PROVKAMS INPROVED TrmuUMGM INCREASES o5 (AU ACTIVITY, SOMAN GARDENS.

3o YOLUNTEERS TRAINLD TO ASSISY wWiTes ERTENSIUN PROCRAMS. o, DERUMSTRATIONS OF SOIL TESTING, CAOP OIVERSIFICATION,
IRRIGATION, .

0820000038800 80 00 230005000008 00800000 L]
L] PROJECT LESEGN 1INFURRATIUN
® LCUNTRY/BURLAUSL NICahaGUa

PRUJECTS 3248837 SUE~PROSECTE 04
& PRDIECT VITLES  AGKR RLFORN/RURAL OLVEL-LRRIG/SOILAATER INIVIAL #Vs

neoeo

rlEnL #Vs
Lad o d Al 212 T 12211 T T2 1Y LY TYY T O e T e T T e ey soe .
PROKLEMEZ  MUCH OF RICARAGUA®S AGMICULTURAL AKEA RECEIVES STRATLGY: 2-VEAR PROUECT CumSISYS OF PILOT PRONCTS alD
RAINFALL ONLY PART UF THE YEAK AMD T PACIERC ZOME

RECLIVED MO RALIN DURING AN ANSwUAL 5-MONTH PLKIOD.

JWFURMATIUSS GAVIERING UN VIASLE, ECOMURIC Mt TMUDS FOR

EATzRDING RARIGATIUN IN ARIU AND SERI1-AKID ANEAS OF
BECUASE THERE MAS NLVER bBXIN A CULMPRENENSIVE PRUJECT

10 CLMPILE INFURMATIUN UN LawveELOrine A viasit
IKRIGATIUN PRUGKAN,; NICAKALUAN FaRNLRS AND

NILARAGUA. USAID GRANT PRUVEDES TECniiCaL ASSISTANCE
FUR AGR SPECIALLSTS AND SUPLRVIAORY PrasuMNEL: ALSU

NELL L JRRIGATION EMMPIENT, VEnICLES anp TECH
AGKICULTUR ISTS LACR Tmk KNUMWLEDLE AMD RESUURCES wnICw

COULD mELP THEM INCREASE FUUD #FnOLUCTION Ik ARLD

EWUIPRENT, UPERATINL COSTS & OTHER EXPENSES. MOST

. COUNTRY PROVIDES $UNIS FOR WrelLE SUFFLIES. SALARIESS
LANDS.

OFFIE SPACE, MME ANSISTANCE. 5 Fasrans CONTRIS WELL
£ PRODWCT COSTS.

continued
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SUMRAK Y3

GRANT AND TECHNICAL ASSISTANCE FKUVEIDED TO Tht GUVEKNMENT OF NICARAGUA (GDM) HELP SET UF AN IRRIGATILN PLLUT PruJELT
INDRDER TO OBTAIN AND DLSSEMINATE INFURMATIUN AND DAla VITAL TU THE DEVELOPHENT OF INRIGATION IN MICARAGUA. SUCCESSFUL
IRR1CATION In TURN WiLL ASSIST FanMEhS TU ACHIEVE GREATER AGRICULTURAL PRODUCTIVITY.

PROJECT ACTIVITIES IMLLULEZ eSTABLISHING AN InK 1GATIUN LEPARTAENT WITHIN THE RINISTRY UF ALRICULTUKL (MAL) TU
COORDINATE THE PROJELT®S VARIUUS ASPELTSS SELECTING S-u FARAS TO SERVE AS DEMUNSTRATIUN PRUJSELLTS] MAKING ARRANGERcNTS
MITH THE FARMS FOR WELL-~DRILLING UR DVHEK WAVER SOURCES T FIMAMCING IRRIGATION AUUIPMENTE StITEING UP METHULS FOR
ACCOUITING AMD RECORL-KE:EFING BY TrOSE INVOLVED IN Tre DEMONSTRATIONS: SELLCTING A CONTRACTOR AMD XeviewinG KEPUNTS
MADE PREVIOUSLY ON IKRIGATIUN; UEVELOPING STANDAKDS AND PROCEUUKES OM LAND SELECTION, MELLSe WATLK APPLICAT:UN, CROP
CULTIVATION AND SUIL TYFESE LeVELOPING DATA ON FLASIBILLITY OF INTRULUCING NEW CRUPS AS RELASED Tu THE LuSTS, KRETURNS,
PLANTING SCnELULES; (UMPLETING STUULES AND KESOUKCE INVENTORJES ASLUIDES FUR FUTURE IARZGATION OEVELOPME NT.
SAT1SFACTOMY PEMFOKMANCE DATA r®uM 3-5 OF THE UEMUNSTRATION FARRS COULD LEAD TO IRRIGATING A SIZEabLE AKE~ UF Tnt
PACIFIC 20N,

ALL THE INVULVED GUN AGEMNCIES MILL EXCHANGE PERTINENT INCORMATIUN. SULH ACENCIES INCLUDEZ INST.TUTO UL FORLNTO
MACIONAL (INFONAC) WHICH IN 1¥>e STAKTED UN SUME IRRIGAJ IUN STUDIES: Trit MATIONAL BANK, AGRARIAN INSTITUTL, MAYIUNAL
RESOURCES INVENTORY PROJECY AND TiE ALMICUL TURAL COOKDINATING COMMATIEE.

MAG MWILL COURDINATE W™E FINUINGLS OF THE LIRRIGATIGN LIVISION €1TH INFORRATING FRO® Tk AGRICULTURAL &£XTENSION SExVICE,

SECTION OF AGRICULTURAL ECONUMICS, AGRICULTURAL RESEARCH SERVICE, SCHOOL OF AGHICULTURE AMD THt S:CTION sudK Ism wiln
INSECT AND PLANT DISEASES. ; /

\
PRIMARY BENEFICIAKRIES OF THIS PRUJECT WILL BE TnE NICARAGUAN FARMERS.
USAID M1LL PROVIDE FULL-TI™ TECMICIANS, PART-TIME COUNSULTANTSE AKRAMGE FUR WELL AU INRIGATIUN EGUIFMEAT, wen)OLL)

AND TECHNICAL EQUIPMENT, OPERATING COSTS AND OTHER CUSTS. HOST COUNTRY FPROVIODES NIC SALLRIES, OFFICE SUSPLELS, 2
DORIVEAS, SECY: CLERK, FI1ELDMAN, SPACE. g

GOALZ ACGRICULTURAL PROGOULTIVITY IN NICAKAGUAN PRUMUTED. PURPUSES IRRICGATION DEVELOPHENT PROCRAR ESTABLLSHED.

OUTPUTS: 1, 5-8 FARMS SELECTED FOK PILOT PROJECTS PROVEDE 1o ON MATER KESOURCES AS NZLL AS THE FINAMCING £ RECUaL-ALEPING
INVOLVED. 2. IMXIGATION DePT SET US WITHIN MOA TO CUOKDIMATE VHE PROJECT®S vARIOUS ACTIVIVIES. 3. CONTRALTOAS SELECEED
TO CONDUCT EXPLKIRENTS. 4o BLSULTS OF SURVEY ON SOIL.TERRALN AND GIMER INFO COMPILED. 5. JINDIGENOUS TaalMali OF
IRRIGATION TECHNICIAMS CUMPLETED. 6. STANCARDS & PROCEDURES DEVELOPED ON SELECTION OF AREAS PRLPARATIUN La LAND,
ESTABLISHING WELLS OR UVMEKR WATER SOURCES,MATER APPLICATIGS & CALP CULTIVATION. 7. DATA DEVELOPLD Um FEASEBILITY UF NEW

CROPS AS RELATED TO JRRIGATION. b. STUUIES CORPLETED wHiICH COMTAIN DETAILS TKAT CAM SE APPLIED Y0 FUTUKE IRRIGATIUN
DLVELOPRHENT.

2.0 Health

L) PRUIELY DLl Jarunnalaun

. COUNTRY/ZBUEAUS NICAKAGUA PRUSECTE 2240000 SU-PAOILLTS 0O o
S PRUJECT TITLEZ NEALTM CENTERS KUKAL mLBILE INITEAL FVE &8 Flias FYe TS @
$50000505050030000003900000000000E00000000TRCRRRINNS sesess

PROGBLERE  MEALTH SERVICES AT GEGINNING OF PROJECT REACH OMLY STRATEGY: LOML-TtM, PLSLIC SECTOR APPROACH UTILIZLS EAIST ENGL
SO0% UF TUTAL PUPLLATIUN aNL MUCH SMALLER PERCENTAGE 1 TITUTIuNS .
OF RURAL PUPULATIUN tVEN TrOULt GOVikiMaNT OF
NICARAGUA ALREADY UPERATES A DECENTRALIZED GENERAL
MEALTM SERVICE WITH MEALTH LENTEWS, HEALTH PUSTS AND
RURAL MUBILE MEALTH UNLITSIPUKARD. OUTKEACH TU ROSY
RURAL AREAS INADEGUATE OU: TU ULENSEITY RURAL POP, LONG
OISTAMCE FROM UKBAN (NMTRS L niGn COST PERRANENT KURAL
HoTrt FACILS. GUN MUST IMPAUVE GUTREACH PROG TU
PROVIOE GOOD QUALETY MLTH SkVCS AT ACCEPTABLE COST Tu
MORE PEOPLE-ESPLLC WUKAL vOP

SUMMAR YT  PROJECT 1O BRING HLTH-NED'L SKVES TO LARGER PERCENTAGE OF POPULATION, ESPECIALLY 1M RURAL AREA. ALSU WILL ALHIEVE
BETTER COORDINATIUN AND INTEGRATIUN UF HEALTH ACTIVITIES CAKRIED OJF BY VARIOUS MATIONAL MrALTM AGENCILS . HLALTH CoMTik
AND PUMAR WILL BE OASIC IMPLEMENTING UNITS OF BHUGAD RANGE OF - CENTHALIZED ATt SRVL TO LNCLUDE: tNVERUNMENTAL
SANITATION , MOTMER=CHILD hHeALTH, IMMUNLZATIUN, CUNTROL oF CURMUN, CABLE DISZASES, FARILY PLANNING, BUTRITION, HEALTH
EODUCAT 10N, AND UUTPATIENT CLINTCAL SERVICES. WILL EXPAND BASICL MtALTH FALILITIES TO AKEAS OF 1,500,000 BY MU OF 3-WK

PROSECT, UR 80X OF 3971 PUMULATIUN. IN 3 YRS LOUNTHYSS nraLTH SERVICES WILL ACHIEVE COVERAGE THAT WOULD OIHLAMASE TAKE
8 YRS TO ACHIEVE.

GuaLs l!.lPRuVE HEALTH STATUS Uf NILAKAGUA. PURPOSEE  NICARAGUAN PUPULATION, tSPECIALLY 1IN RURAL AREAS e HAS

ALCESS TU PREEVENMTIVE AND CURATIVE ntALTn SEXVICES. §

OUTPUTSE  R.HEALTH CENTERS CONSTRUCTED: STarrtD, ANO EWIFPPED ANU EXESTING CENTExY IMPKOVED. 2.XUnAL MOBILE mtalln PROGKAM
CONT INUED AND STRENGTHENED TritUULn FRUVISION OF NEw VEHICLES, EQUIFMENT ARD MEDICINES. 3.MFwlY CRADUATLD PHYSIC1IANS AND
UTHER UNIVERSITY~TRAINED MEDICAL PLRSUNNEL INCOWPUHATEED INTD PROJCT UNDER O6LIGATORY SOCIAL >eRVICE Lad. i
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PROBLEMS

SUMNMARY:

GoaL:

Guiruls:

PROBLENS

“..‘....O....Q-"-v Rl JE TR R -
° PRAOJECT DESIGN INFORMATION °
®  LUUNTRY/bUKEAUN NILAKAGUA PROJECTS 5240002 UN-PADJLCYS OC o
®  PauJELT  TITLES nLALTM SECTUK ASSLSSMENT MLV JaAL ¥V TS FlmalL Fys 7
‘CB....‘“.."...‘..“...‘...........‘..........“' 208008590803 00 [ ) L 2 [ 2]
LACK OF INFURMATION CUNCEMNING MEALTH PROBLENMS, STRATEGY: LUNG TEM APPRDACH UTILIZES TLCHNICAL ASMISTANCE 50
RESOURCES, AND TARLLT PUPULATIONS] LACK OF PLANNING EXISTING Ei3TITUNI0NS.

CAPABILLITYE ALMINISTKATIW: PrUBLENSE LACK OF PROGRAN
DIRELTYIUN anD EVALUATIUNG AND RURAL-URBAN OIHFERENCES
IN EXFELTATIUNS ANU LEMAD +UK MLALTH SENRVICES.
SLPARATION UF CunATlvt amnp PREVENTIVE SERVICES. LACK
OF CWRDINATION axL INTEGRAT JUN W nEALTH SENVICeLS BY
DIFFERENT GOVEXNMEND UF hiLAGALUA AGEMNCIES, RELIANCE
Obe EXTERMAL HESULRCLD FUR MW INITIATVAVES 1IN hEaLIn
SECIOR. LACK OF MAMPLMEX Twa Nty 18 HEALTN PLANNING
AND ADMINISTKATION,

HLTn SECTUR ASSESSMENT L :mMIYEU 8Y LACK OF QUALIFIED NICARAGUAN NEALTN FERSOMMEL; SATISFILS OWMLY MANINAL seQUIRCAENTS .
WEAKM: 3S OF ASSESSMENT TO PAUVIUE ALD wiTH SUUNDESY BASIS FUR PRULRAN DEVELOPHE N7 OR GUN M1Tn PLaMNNLNL IMFURMATIUN CaM
BE ALLEVIATED BY:z2.IMTELKRATING LIRITED ASSESSMENT iNTO NilCAnaGUAN INSTITUTIONS; 2.CONSIDERI NG INITIAL ASSESSMeNT A
FRELININARY Tu BE UPLRAUED AT INTERVALS 3 3. PLACING PRIURITY 1N alDp SUFPORT Un o0 TH PLAMNING. ASSE.Sm KT TO Futus
ON1AUMINISTRATION:2.USE W FALILATIESEIHL Y RANPUMER } 2. DELEGATION uF RESPONS IBILITY 10 LELIVER e Tt
SERVICES ;2. RESOURCE INPL ILATIUNS OF ALTERNATIVE MLTH DELIVERY SYSTERS 6. UTRITIONS 7. RALARIATS .RURAL MATER
SUPPLY ;@ .UCCUPATIONAL t Tr:s 00.FARILY PLANNING.

INPRUVE Al ™M OF NICARALUANS, ESPECIALLY THUSE PURPOSES IMPNOVE MEALDN SERVICESs PARTICULARLY FLX RURAL
LIVING 1IN MOST RURAL AND POUKREST PORTIONS OF COUNTRY. POPULATION Ik MiLanaGUa. )
[}

L.WEALT SECTUR ASS:SSHENT CURPLETLO. 2.0EALTR SECTUK ANALYSIS SOULP cSTABLISHED.3.CONTE MY AND CLITSe INCLVLING
EXTLRNAL FIMANLING, LETERMINEL &Ox PRUGKAN, <« ALEQUALY A INTAGAMTIUN/COURUINATIUN OF KEISTInG CURATIVL AND PncytNTivE
SERVICES., 1

oooooooo-olu“oooouoooooooooooooooo...------.-- oo can

L PRUJELT CLIIUN INFORMATIudi Sosese
¢ COUNTKY/BUREAUS NICARAGUA PROJMCTS 5240072 SUM-PRUSLLTE- Lo :
S PRODJECT TITLRE: FARILY PLaANNING InNITIAL Fy: a8 il #vs ™ ..
..oooooo“oo“oooooo“o.“.r o.o......oooo.o..oo0000‘0000“00.00000.00.‘0“0‘ o9 ’ L
o STRATLGYS
SHALE LLATH KATES wawvk UrUPFPED TrE PAST TWO DECADES SIX-YEAR PRy T .
1IN NICARAGUA ot 10 INCREAM:D NEDICAL AnD PUSLLC ADVISON, m&mlazln;?::u:‘“u;.“nw‘ u$:::ts
::ét::ks::':oc&ts;l::t': ::S o::ll N.I)(.;)MES’O?DI.!G EDUECATIOMNAL MATERIAL S, VERICLES, ParY O LOoCAL C:ﬁ's.
" RATE. WITH & 3.5% GHOWTM RATE, AND 19-COUNTRY aND PaRY ) RA
Ni1CARAGUASS PUPULATION wiLl MORL Tran DOWsLE wiTnin FARILY PLANNING SYSTEnN. OCI:;:'HN' ml.lzl':'l::.“ﬂ:::.&‘
25 VEA!S. CRtAYING SrORTALES UF FOOD, SCLHIOLS, LOUCALLY PUKCHASED SUFPLIEN amu PHARRACLUT ICALS
H0US ING, HEALTHy AND OVrex E3SeNTIAL SERVILES. P:RIONNEL, OFFICE ARD CLMIC SPACE ullullts.'m

OTHER OPERATIONAL ¢03TS. OVMER DUNORS ANCLUDE: INTL
PLAMNED PARENKTHUDD FLUNGATION; PAYS-INUFR, L THE
POPULATION COUNLAL.

continued
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SUliMAR V2

GUALZ

WTPUTS:

PRODLENS

SUMMAR Y3

GOoAL:

OUTPUT 53

GRANT TU THE GUVERNMENT OF NICAKALUA TU ESTABLISH & MAT IONAL FAMILY PLANMING SYSTEM. FamILY PLANNING SEAVICELS WiILL bE
ESTABLISHED AT 75 EXAISTING ntalln FALILIVIES UPERATED 8Y THE NINISTRY O HEALTH (M - oC CLINICS), Tnc Sal JUNAL SOC IaL
SECUR]L TY IMSTLITUTE (INSS - LU CLINICLS), anD MEVATE FACILITIES (5 CLINICS). AT Trk 40 MU CACILAVIRS, FamiLY PLANN ] M
SERVICES WILL BE OFFEKED 1IN Tnt AFTERNUUNS AFTER REGULAR HEALTH CENTER sUMS. CLINICAL SERVICES MILL CONSIST UF a
PHYSICAL EXAMINATION, A PAPANICULAUY SMEAR, AND SELECTION UF A CONTRACEPTRVE. GLASSES 0N RESPUHS IBLL PARLNTHUUD AND
FAAILY PLANNING WILL ALSO BE OFFERED Al THE CLLINILS.

A CENTRAL FamlLy PLANNING ORIENTATION ¢ TRALNING CENTER MILL BE ESTABLISMED IR RaMAGUA TC PROVILE INFLKNATIUN €
VKALINING TO PKOFLSSIUNAL L LAY LRUUPS. Tht NICARAGUA UEMOGRAPHIC ASSOCIATEON CADN) WiILL WFFER SamiLy PLANNING

EOUC AT TUNAL/ZMUTIVATILNAL CUUKSES FUR SUCH GKUUPS AS LABUK LEADEKS, NATILSAL GUAKULy TEACHERS, aND FALTURY uMONKERS. AN
MILL ALSU PRUVIULE ShikT, IN-SERVICE THAINING COURSES FUR LOCTORS , MURSES, AUXILIARY NURSLS, SOLIAL SURRENSy AND rz2ALTne
EDUCATORS. SUME TRAINLNG WILL BE CUNMDUCTLU IN OUTHER LATIN AMER]IC AN CoumelnltS.

USAID WiLL ¢+uNUv A TeCHNICAL AULVISUR 10 MDn AND INSS, CONSULTANTS, PERSUNNEL COSTS, ELUIPMENT, PHARMACEUTICALDy AMD
LOUCAT IONMAL MATERIALS., MON AND INSS WlLL FUND LUCALLY PURCHASED SurPLIES, PERSOMNMEL, CLINIC SPACE, AND OTnER
UPEKAT1ONAL COSYS. SUPFURT FUR CUNTHACEPTIVES, tUOUCATIUNAL RATER]IALS, TRAXNING, AND OVTMER COMYS MILL BbZ PXUVIDED BY Tt
POFULATIWLN COUNCIL, PATHEINUER N (INCLUDING RADID CANPALIGN SUPPURT s INTERNATIONAL PLANNED PARENTHUOD FEDERAT JUN,
GUVERNMENTS OF SWEDEN AND GREAT BRl3IiAM, LATIN AMERICAM DEROGRAP Y CENTER, AND PAN-AMERICAN BEALTH URGANDZAT uN.

CRUDE bIRTH RATE IN NICARALUA REDUCED Fxm “5/1000 PURPOSE: ASSIST IMN TME DEVELUPHENT OF a GON INSTZTUTLuNAL
(AVEMAGE 1ve> - 1969) TU «0/71000 RY 1977, CAPACITY TO bOTH MUTIVATE FEOFLE TUMANLS AMU ACTIVELY
. DELIVER raRILY FLANNING St RYICLS.

LIDELIVERY GF FAMILY PLANNING SERVICES TrkDUGHUUT CUUNTRY (72 FP CLINICS FUNCTIONING BY ©~30-T1). llCWKtMNSIﬁ
INDIVIDUAL AND GRUUP MUTIVAT 1OMAL ACTVIVITY 1MPLEMENTED. 3)MASS COMMUNICATION CANPATGN IR LAENTLD.

B900000000000000000000009000000C000000000000%000 eewemen e .
. PRUJECT UESIGN INFURNATION b d
® LOUNTKY/DURLAUE NILARAGUA PRUJSELTS 5240110 SUB—PRUIECTE Q0 o

S PRUJECT TITLL: NICAKALUA-RURAL COMAUNITY HEALTH SERVICE InITIAL FVs 78 FimAL FVYR v =
“......“..’..0.0.00...'....0......’0’..........“-“-‘-““‘e“‘ s800 2050555000080 000

NECARAGUA LACKS CAPARILLITY Tu PLAN ANU TeAT AN STRATEGY: A LUNMG-TERN PUBLIC SECTOR APPRUACH TU IMPaOVING AN
INTEGRATED MURAL NLaALTH DELIVERY SYSItM. JF NICARAGLUA EAISTING ImVITUTIUM.

OUES NOT DEvVELUP Tt INIVIAL STAGLS UF AN INTeGRATED

SUSTEM, L1 PREVIUUS PRULKLSS IN SELELTED U

SEPAKATE MEALTH AREAS WILL NUT ACHBEVE MAX] LN

POTENTEAL bintrlT. BAMIC ADRINISTIKATY IVE PRUBLEMS IN

RINISTRY OF MtALTH UKGANIZATION INCLUVE FalLumE TO

INSURE CUDKDINATED SUPEKVISION AND QUICR RLESMAUTIUN

OF JOENVIFIED FRUSLENS.

LARGE-hANGLED PROJECT DEVELUFS INVLGRATED nEALTH 3ERVICE INFAASTRUCTURE AT CUNMUINITY LEVELS BY TRAINIMG tizAlls EDUCATICRKRS
AND PRUMUTERS TU LELIVEKR BASIC PREVENTIVE/CURATIVE SERVICE AS wikll AS 10 FORM COmWMITY nEALTH CUMMITVEES; UTILIZING
CORMUNLITY CURMITIEES TO SULVE hiatTM C RESUURZE PROBLEMS WITH  SRALL PRUJECTS 1N POTABLE WATER, WATER SUPPLY ANU WASTL
DISPOSAL} USING PKEVENTIVE HEALTH EDUCATIUN RAC 10 RESSAGES TO Rt ACH MAXINuUM PUPULATION: M IMPRUVING CUURLINATIUN UF
MO AGENCIES SUPPURT FUK MUMAL ntALTH PRUGLR AMS. CURRICULUM FOR HEALTH LUUCATORS/FRONOTORS DEVELOPEL BY CtFAU UF CHUKCn
WORLD SERVICES. (WAMUNITY rrALTn COMNIY FEES CUMPOSED OF VILLAGERS CnOSEM BY LOCAL OFFECIALS FRON

HEAL TH/EOUCATIUN/REL IGN AREAS.

IMPROVE HEALTH STATUS UF KUKAL AND SUBUKbAN PURPOSEZ  INSTITUTE AN INIEGRATED HKUnAL HEALTM UELIVEKRY SYSTENM.]
FOPULATION,]

1.HEALTH EDUCATOKS TRND IN AUAL ncALTHL.2.HEALTH PROMOTORS TRND IN MEALTH URGNZ TN, PREVENILIVE CARL.I.CUMMUNITY HEALTH
PRODLMS , RESUURCES ASSeSHED USINGL AMALYTIC ML THOUS .« CUMMUNI TIES PAKTICIPATIIG 1IN nEal¥r tOUL PRULKANS SIKESSING
URGANLZATN/TKNG. 5. CLUMMUNLTY ACTILN FRUGK ANS FUNCTIUNING IN tMVIKUNMENTAL SANITATION MUTK oMCH. 0. INTLR ; INTRA-ALENCY
AURIN/COORU AN MOM 1MPROVEU. 7.2 VAL METHULULLOGY TESTS soHEal Tt ELUC TECHNIQUES.0.PILOT PROJECT PRUVIDES B8AMS Fuk
REPLICATION.]
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* PRUJELT DLSIGN ] NFORMATION [}
® COUNIRYZBLREAUL NICAKAGUA FROJECTS 5240000 SuS—PuOSCTI: GL o

S PrUJECT TATLES KUKAL HEALYM INSTITUYIONAL DEVELOrPMenT IN1V1AL FYs T8 Flias pvs BN s
ooo..ooouooooooooooouo“ooo-oooooooocoooooooooooo-o-oooaoouoooonoo“ senzs00000

EATENGEYU AND IMPROVLED RURAL HEALTH COVERAGE 1S SIRATEGYE CAPITAL 1HTENSIVE, PUBLIC SECTOR, MULTI=deliunAn
NECESSARY TO ELIMINATE PKUBLLMS Ur HIGH MUNTALLTY AND CENTKALIZED APPROACH.
NORBIDITY AMONGL RURAL PULN,

HEAL T SELTULR PROGRAM DESIGNEY Tu EXTEND, 1MFnUVE ANL INTEGRATE Kiab HEALT COVEMAGE 1N SELECTED AREAS. HLUR . PRUGKAN
COUMPLNLNTS— UNL GhANY AND TrincE LUANSS 1. GKANT CuMFUNEN] UESIUNED TU STREM.THEN ANSTITUTIUNAL LAPALITIES UF THE Miee
AND MAVItNAL BOAKD FOK 30C AL ASSISTANLE ANU WELFARE (JNAPS) 1IN PLANNING fANAGERERT, cvaluMATIUN, aND TeCnllay SalLLy;
2+ LOAN LUMPUNENTS axt UEMIGMU TO INITLIATE aND SUPPORT C(UMMUNITY neAlTn ACYEIVATIES YMAY REDULL/PALVINT 8ASAC mcalln
PROBLERS , INFRUVE AND ERPAND mURAN RESOUNCE CAPACITY UF healin SECTUR AND URGHALE ANMD LEPAND RURAL MiaLTH RetcdRAL
SYSTEm BASED UN MUKL UPLRATIUNAL AND COUKUINATED REFLRRAL PATTERNS. AMLCELERATES DEVELOPALNY ALOLNG RamNALERIAL € -
PRUGHAMMATIC LINES.

INPROVE THE HEAL™ STATUS AND MELL BEING OF PURPOMES EATLMD, [NPRUVE ANMD EMIEGRATE RUKAL rcALYn COVEAAGE
NICAKAGUA®S RUKaL POOR, IN YARGLY AKEAS OF NILaRALUA. ] :

Lo HUMAN RESOURCE CAPABILIVY Fun RURAL PUBLIC MEALTH SERVICES IRPROVED: 2. KEFLRRAL SYSTER UPGRADED] 3. RMANaLEMENT
SYSTERS WPGRADED AT MATIOMAL LEVEL.

“uoooonoonoooooonoouooooooooooooo.ooooooooooo:ooooooee--‘ e ssssoece
. PRUJELT ULSIGN INFURNAT Jun L d
¢ COUNTRY/BUKEAUS NILANAGUA PROJECTZ 5240004 SUS—PIUSECT: 42 o

© PROJECT TITLES NUKAL HEALTH INSTITUTIONAL DEVELOPRENT InlTiaL Fyz 7 FIMNAL FY3 &0 o
“oouoo“oooooou“oooono-ooooom.oooooooooo.ooono“Ooooooooooo“ooo“ooo“o“oo“ooo’oooqoo

UNDERDEVELOPED 10 13 TUTIGAL CAPALITIES CLI1MIY STRATEGY: CaAPETAL INTENSIVE, LO TERM, MULTI--3CIURAL
DEVELUPRINT - Tin: AN RASTRUCTURE VITAL TO T CeMTRALIZED aPPuuALN.

EEFLLTIVE OPLRATIUN AND EXPANS JON OF Tt XUKAL ntaLTn

SY3Ttn,

GRANT CUMFUNENT UF HEALTD SeCTOR PRUGKAN. UKIENTEL TUMAKD INPROVING RANAGEM:=MT aND ToCrudCAL CAPATLITEES r MUY SxCIOR
PERIUMNEL, PLANNING SKILLS C METHAOWLLUGIESy & PEYELUPING A RODLL IntUhmATIUN AYSTEM AS PREREWWISITE FU: ImPruviNG AND
EXPAND ING RURAL *& V1t COVERAGE. LUIPUTS INCLUDEE ). GSSIGN anD INPLERENTATION UF CONTINULNG EUUCATIUN PRusRARY FUK 1t 70
PROFESSIUNALSE 2. JESILN ANMD 1APLENMENTAT IUN (» FRANMLMUKE RAXIRIZ ING Mo TH RANPOWER SK2LLS: 3. TeComelCAL TumG @ng
EMERGENCY AND RATERNAL/CHILD toTH. ADURESSES UKOAU naNGE OF NEEDS W1Tn ACTIVIVIES DESIGRED YU INVEGRATEL MAVn RURAL MLTH
SERVICES PRGM BUT AT SAME ¥Imt DEVELLP SAILLS AND INFItMATIUN THAT ARL uY THEMSLLVES ASSETS TO LT ScCTUR GRONTN and
MANAGE RENT . -

EXTEND, INFROVE AND INTLGRATE RURAL HEALTH COVEMAGE . PURPOSEE: STRALNGTHEN INSTITUTEONAL CaPACITE:S OF Ming AND T

MATIOMAL BUARD FUR SUGLEAL ASSISTANCE aNU WLLFAKE
(neprs).

Le CUNTINUING EOUCATIUN PRUGKANS FUR HEALTM PXUFESSIOMALS DESIGMED ANU IMPLEMENTEDS 2. FRAREMUMK FUR MAXINIZING MEALTM .
MANPOMER SKILLS LEVELOPED AND LRPLENENTED; 3. METHOOMLOGY FUR TRANSFERRING MEALTN SECYOR HUKAN RESUURCE hEELS INTUL
CURRICULLM DESICNS FOX MLTH SECTUR TRMG INSTITUTIONS BESICNED ANU IMFLEMENYEDS oo MEALTYN INFORMATION SV3Tcn LEVELOVEL;

o PID-LEVEL MANAGERS AND AUMINISIRA TORS TRAINED: 6. TECHNICAL TRAINING PROVIDLD IN EMERCEMNLY ANU BATERNALZCHALD atatTn.
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©  PROJECT VITLES mURAL HEALTH INSTITUTIUNAL DLVELOPHENT INIVIAL FYZ T0 FlaL FVs 80 o
....0.............0....-...00.......“.......................‘.--“‘ (1YY Y TYTY)

LACK OF sUkAL LUTREACH MLLMANLILNMS PHELLUDES LAKRGE SIRATLGY: CAPIVAL INTERSIVE, LOW: TiRM, RULTASLCTORAL,
SCALE cXIENSION OF tHreL1lve PReVENTIVE AND PRIRARY CENTRALIZED aPPRUACH.
HEALTH CARE TO T RURAL PUOK.

LOAN CUMFONENT UMt ClmPRDLS PENEIRATION cHFORT Tu HELP CLNTROL MAJUK UISEAME PRUALLAS PY EXTENDING PREVEMTIVE miTw
CUVLREGE IN FUKMS UF POTAbLL WATER, LATKINES ANL IMMUNIZAYIONS VO 297 RURAL COMMUMITIES. SEPMASIL AFPKUALNZ 1. IMWULWES
INIVIATIOR OF CUMMUNITY bABEL HuaLlH SYSTEMS THkU USE OF HLTH ELUCATOR ww SENSITIZES cUMUNITY TO ntin MUsLEMR) L)
ORGANIZES COMMUNITY MLl CUMMETTEES THATL SELELT WLTH COLLABURATUR FnOM WiTHiN CUMUNITY; <. INVULVES SeeCiriIC Scit CVaLn
AND IRPL EMENTATION UF htaltn IRFRUVEMENT PRUJSLCTS (ENVIKUNMENTAL SANITATION, 1Nl ZATIONETC.)e COLLALLKATUAS TuAlNED

AT NATIUNAL HLTH UELIVERY SCrUUL AND WORK WITHIN-TREIR LOLAL COMMUNITY INPLEMENTING PRUSECTS ANC COLLECTING SadEL itk
OATA .

EXTEMD, IHPRUVE SNU INTCOKATE KUKAL HEALTH COVERAGE . PURPOSE: ODEVELOP CusmuMiTY CAPACLITY TO INIT2ATE a0 SUFPUNT
COMMUNLATY MtarTe aCTIVITIES.

le 297 WATER SVYSTcMS INSIALLEUE 2. 10,000 LATRINES INSTALLEG. 3. 65,000 FuLL VACCINATION SERIES AMINISTERED TU U= aGE
GRUUP; «. 20 HEALTN tDUCATUNS TRAINED. Se 297 HEALYH COLLAGURATORS TRAIMNED.

“......“..“..“..“...q........’0“.............0..“‘ “““ Lo dl o 2900905080 000000000 8

[ ] PROJECT DESIGMN INFORNATION b
® COUNTRY/ZHUKEAUS NICAKAGUA PROJECTE 3248114 SUS-FRURCTS G4 o

S PRUJSELT TITLES AinAL WtalTh ANSTITUTIONAL DLVELOPHENT INITIAL FYs o FIfAL FV: 80 o
uoooooo“oouoooooooooouooooco-uomo..ooooooono----------“ L sss8e0 .

TO PRUVILE Trw 8ASES Fim LUNL-watt HEALTH SECTOR STRATEGY: CAPITAL INTENSIVE, LONG TeuM, ML TLSLCTOKAL o
INPROYEMENT NLICARAGUA®S tXIREML MANPONER UTILIZATION CENTRALIZED aPPROMLN, ‘
PROSLENS MUST BE MESWLYLD.

PKOVIDES RESUUKCES TU TKAIN PRIMIRY SUPPURT PERSONNEL Fux KUKAL MHLTH SYSTEN 57 InSTITUTING INTEGRATEL Tram view O
RURAL mL.TH € NUTRITION DEL gviny SYS TrRu CUNSTRUCTIUN AND UEVELOPNENT OF MATIONAL nEalln DELIVERY SLnMUCL (MDS).
PERSONNEL DATA RLVEALS NICaxaSua RELATIVELY MELL OFF In TeRMS OF PHYSICIAN AVAILASILITY W) Labulfg I AVALLAGILITY OF
SUPPORT aMD PAKAPK LN £SS)UNAL PLAMIMMEL. MUDIFICATIUN uF SUFPORT PLRSUNNEL Tut PROVIDES WME MECESSARY LWl Or mLTe

SKILLS FOR THE DESIRED LEVEL UF teALTH LENTEK SERVICES, OPTIMIZES MUMAN ARD FISCAL RESULURCLS it PRUVILING CUNTANLITY
OF ONGOING PRUFESSIUMAL t#tURTS. .-

EXTEND, INFROVE AND INTEGRATL RURAL MEALTH CUVERAGE . PURPOSES  INCREASE LFFICILNCY OF DEALTN MANPONLR UIILIZATION.
o NATIOMAL MEALW DELIVERY CHOUL ESTABLISNC UG 2. AUXILIARY aND PARA-PRUFESS 10MAL WEALTH PERSDMNNEL TualNED.

L PRUSLCT DESIGN INFUMNATIUN

®  CUUNTRY/BUREAUI NILANAGUA PROJECTS 5240117 SUN-PROJECTS 00
® FROJELT TITLES NILAKAGUA-NUTK]TN PRUGRM UEVEL GRANT INITSAL FYs Te FIMAL FYs 80
.0.0.0..“00“00..00“00.00.000.0000.0000.0...0000000000000000.““‘ soossessese

s0 s

GUN LA(KS TECHNBCALZAURINISY sAT ) VE CaPaBILITY TO STRATEGLY: THIS PRUJECT 1S LUNG-TERN PUBLLIC SECTUR CENYRALLZED
FORMWLATE A NaTIONAL rubL aNL NUTRITIUN PULICY anu APPHOACH CREATING A MEW INSTITUTION IN MTKITACN.
CARRY OUT ITS DikeCIIVES. GLA N EDS ASSLSTANLE IN

TeCHNICAL EVALUATIUNS ang NUTRL T JUN PROGRAR PLANNING.
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TO ESTABLISH PULICY FLANKING L ULCISN-MARING BASE FUR A NaTL F#UUD & NUTKITN PRUGRR,ALD ASSISTS DEVEL OF 3 INTERRELATED
ELEMENTOSANATL PULILY 2.4 NlUn=RaNKIMNG NUTRITN LUMMISSN WiTh AUTHRITY GVER POLICY SUPPURTLD bBY A FeCreelCL CUnRITTEE
WITH ADVISONYEVALUATN SKILL] ANDU 3.PROUGRRM PLAN INCLUDLING PRIURITY AREAS JRANPOMER TRNGAUDGLTING L EVALUATRS. lates
PROVILLL TO CURRISSMH/COMMLITTEE IN PLANNING/MGAT/FOLICY.NUTRITN SURVELLLANCE SYSTEM DESIGNED USING
SUKYEYS/ZADP.FLASIBILITY STUDIED U+ RAVIO DISSEM,NUTRITN CURKICULALCUDP MUTRITN PRUMOCTN,MARPOMER NEELS AN R
UNRIVERSETY/NURSING SCnOOL/ZntALTn DELAIVERY SCHUOL & AINISTRIES,VITANIN A FORTFCATN Or SUGAR,1001ZTN Ut SALT (dLLNUED
FOODS, SUPPLEMNTRY FLEDINGL, FULUD UISTKIB, L1IMMUNULULGY .

INPROVE NUTRITIONIL 3TATUS OF InE POPULATION DF PURPOSE: ESTABLIMN THE PRECONDITIUNS NECESSARY Fuk EFFECIIVE

NICAKAGUA, PARTICULARLY ThAT OF LOW-1NCOME FAMILLES, IRPLERINTATION OF A MATIURAL FOUD ANUL MUTKETIUN
PREGNANT AND LACTATING MOTntXSe INFANTS AND CnlLDREN PROGRAM: 1.CHEATE AN INSTRUNMENT Tna¥ wWiLi HOCuS
UNDER THE AGE OF FIlVE. SUPPORT AMD PROVIDE LONG TLRKM GUIDANCE FLR NFNP;

2.ESTab1LISH A NECHANISR THAT HAY THE CAPALLTY TU
PROVIDE Vot CONTINUOUS PLANNINGs COURDINATION, AND
EVALUATIUGN OF THE MFNP3 3.DISLR TnE inlTlAL DEBALLEC
PLAN FOR THE tXECUTION OF Tk NbNr. :

LoMUTRITIUN PLANNERS TKALNED. 2.FEASIBILITY STUUIED, SURVEYS, EVALUATIUNS AMD PRUJECYT DESIGNS COWPLETLU. 3.rULICY
PROPOSAL PREPARED.
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LJ PROJECT DESICN INFORNATION L4

® COUNTRY/ZBUKEAUS NICAKAGUA PRUSECT: 5240106 3SJB—FROJECTE OO0 o

® PRUJECT TITLEZ NICARAGUA-RURAL DEVELOPMENT SLCTOR LOAN IwiVIAL FYs 75 Flmal FY: 50 @

Ladaddd 2t T2l 2L 123 11T 2 T ST T YT TITYTIYTYLLYTETTVYYIITrey SOS SIS VOS0S 00 seveese
LACK Of ADEQUATE SECTOR PLANMING AND CUCRCINAYI1NG STRATEGYZ uak WILL PROVIVE FUR ALVISURY SERVICES, TRAINLING,
RelHANISMS AMONG GUN KURAL DEVELOPMENT AGENCIES, St CIAL STUDIES AMD OTMER RESOUNLES TU eaClulTa¥Te Tk
SHORTAGES OF FINANCLAL ¢ MANAGERIAL AND hUMAN RESTRULTURING o Tisk MINASTRY UF AGRICULTURE (MOA) 5D
RESOURCELS FUR RURAL UCVELOPMENT, AND MAJUK TAT IT Cal CREAVE THE mcCramlsns To chSuxt
INPLAMENTATION FRUBLENS UF FRUJECTS UNDEKMAY CHEATES MICARALUA®Y RURAL LWV LOPRLNT.

SENSE OF UMcASE ABGUT GUN RURAL UEVELUPMENT FULICIES
AND PROGKAMS .

LOAN PROVIDES ADVISORY 3RVIS, TRNws; CURNUDLTY ASST AND RLRCH ACTIVITAES TO ASSIST 1% CReATIGN INVIEXNUILNSTLITUTE FOR
CARPESINO (£VELD o GUN PROVIDLS SALAHIES AND OPEKATING COSTS OF IWVIERND. LUAN ALSD ASSIST 1MYILRNO LtvEL 1Td RURAL
SRVLS AMD DELIVRY SYST BY PruvIDING TECH ASSTe AGR CREDIT, & LANU RESORCE ADJUSTR:NT PROGMAN AND ULVEL UF 1rut
SUPPLIES AND MKTG CRUPS. THESE ACTIVITIES CKREATL AN INTEGRATED AGR LEVEL PRUGKAN TrAT 1S INVIERRUSS MAJLUK IRSTRUNRENT
FOR IMPACTING INCOMES OF 3MALL FAXMENS. FUNDING ALSD PROVIDEL IRVIERNU TO D:VEL RURAL anD n«Te TuwhS Sh aM INTELRATED
RECIONAL PLAN. THID PKUGKAM PROVADES FIMANCING FOR ACCESS RDAD MAINT € COMSTRUCT CxEDITy TECH ASST TO IMPMUVE NKTG
SYSTL OTHER DEVEL PROGRAMS

INPRUVE PLANNING FUR THE AGKICULTURAL PUBLIC SECTUR. PURPUSER  ASSIST GOV DEVELOF AND OPERATE wikw JASTATUTEL UF
CANPESINDG DEVELOPRENT (INVIERNU).

1o MOA CONVERTED INTO PLANWING, PROGRAM bUDSETING AND EVALUATION UNIT FOR AGRITULTURE PUBLIC SECTOR. 2. 1S TATUT IUNAL
MECHANISH ESTABLISHED TO CAKKY OUI MANDATE Ur PLANS HOR RURAL DEVELOPMINT. 3. RURAL DEVELOrRENT StRelCed tSTasLlamtU.
4o MUDEL DLVELUPKENT PRUJECTS IMPLEMENTED. 5o DELIVERY SYSTLM FUR KUKAL DEVELUPRENT SERVICES £STZ8L1SrntCe 6. RUKAL
SMALL BUSINESSES ESTABLISMED. Te HUAD MAINTENANLLZ CUNSTHUCTIUN FRUVIDED. -
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STRATLGYS

LESS THAN 20T Ur Tric NICAKALUAN KUNAL POPULATIUN HAS S~YLAR PROJECT CONSISTS U A GRANT, A LuaN, TeCNiLaL
ACCEDS TU an ADLGUATE COUMPLEMENT UF MEAL M SLRVICES. ASSISTANCE, IN-CUUNTKY TRAAINING, CLNATHULCT 10N, AND
THIS SITUATION i3 ESPECLALLY talniM: IN SMALLER CUNMDDLITIES (REULLICAL EUIPRENT, EDUCANAIUNRL

CUMMUNITIES NUT VISITEL 8Y FPUMAR TEAMS (MUSILE HEALTH

EGUIPAENT,, OFFICE SUPPLEESy AND VEHELLED) TO tLXPANL
UNITS). THIS LIMITED RUKAL nrALTH COVLRAGE

ANU 3MPROVE PURAL MtaLTw CUVERAGE. HOMT COUNIRY

CONTRIBUTES TO LOw LIFE EXPcCTANLY (51 YEARS Fuk PoOVIDES PART Of TECHNICAL AMSISTANCE CUSTS,
MALES), A HIGn INFANT MURTALITY KATE (1«6 LEATMS PER COUNTERPART PERSLMMELy OPERATING COSTS, LAND, aND
1000 IN O~1 AGE GRUUP), ANU A HIUM BIHTH KATE (~9 PER PART OF TRAINING COSTS. LUCAL CUMMLNITIES PROVIDE

1000) A> WELL AS HIGH RATES O MOXBLDITY AND MAINTENANCL AND 10T UF COMMUNITY—LEVEL PAJECT COT S
MURTALITY AMONG RURAL DWELLEKS 1M GENERAL. OTHER DUNDRS S UNOP, PAMD.

GRANT AHD LOAR PROVILED Tu THE GUVERNMERT UF NICAKALUA TU EXPAND AND INPROVE RURAL MEALTH AND REALTn SENVICE>. PRUJIECT
HAS « MAJOR CUMPONENTSS

lo INSTITUTIONAL UEVELOGPMENT (GRANT FUNDED)Z IN-COUNTRY SEMIMARS MILL IMPROVE MAMAGEXENT CArABILITicS Ur 45 RID-LEVEL
HEALTH ADMINISTRATURS WITHAN THt MINISTRY OF HEALIN (MOH) AND THE NATIONAL BOARD FUR SDCIAL ASSISTANCE am dLLtrARE
(IMAPS )e TLOHNICAL ADVISORS MILL ASSIST IN OEVELOPING AN ANFORBATIUN SYSTIM aS wfil aS PLANMING AND EVALUATIUN
METHODOLOGIES FOR THE tkALTr SECTOH. INTERNATIUNAL THALMING WILL DEVELUP A CAURE OF TMEKGEMLY CARE NUKSLS AND
RADIULUGICAL UIAGNDSTIC TELHMICIANS. GRANT MWIes ALSO FUND A FEASISILITY STWIY OF ORILLING MURSZUNTAL WATER wiLlS. -

2. RUKAL COMMUNLTY ACTIUN LUAN HIMOZHHT PLANSAR (THE NATIONAL PLAN FOR BASIC MUKAL NEALTM AND SANITATIUN, ThE KuRay
EXTENSION ARM OF THL MUl WiLL 1WPLENENT TrlS COMPONENT. HEALTH EDUCATORS, PALD AND SUPLAVLISED BY PLANSARN, WILL
UNGANIZE COMMUNLITY HEALTH COMLITTILES ECHC) IN 297 TARGET COMMUMITIES. A COLLABURATUR FRUR EACH InC wiLl nELElve BaSIC
INSTHUCT 10N 1IN PURLIC HEALTN, CUMMUNITY URGANIZAT;On, aMy FIRST AID. Ter CHC wiidl THEN CAnRY Oul vitalTH LAFROVEACNT AND
SANITARY EVUCATIUN PHOJECTS. APPRUREMATELY 297 FUTABLE wATER SYSTEMS wisi 9% INSTALLED, SERAVING 83,Ulu PeurLe; 10,000
FARILY LATRINES WILL OF INSTALLED; ANL 65,0uL FuLL VACCINaTIUN SERIES WILL BE AVINESTERED TU BHc U AGE GRULP,

3o RURAL HUMAN RESUUKCES [2UAN FUNLED)S A NAYIONAL NEALTH DELIVERY SCHDOL AND A VEACHING SUBLENTER FOR PacCilicaL
EXPERIENCE WILL Be CUNSTRLCIED, (URRACULA WILL BE DLVELUFED FOm TRAINIIS MUMSE PRACTIVIOMRS, AUXILRAKY MURSES o
RADIWLUGICAL DIACNOSTIC TECnaIC1ANS, HEALTH EDUCATURS, PARTERAS (VILLAGE MIUMAVES), AND WANUNITY COLLABUKATOKS o
SCHOLARSHMIPS WILL B8€ PRUVILEUL.

“e REFERRAL SYSTEM DEVELUPMENT (LOAN FUNDEDIZ A NATIONAL MALTENANCE CEMTER MITH SUSCENTEXS IN 10 Rusal BUGPITLAS WILL

bt CUNSTRUCTED, EQUIPPED AND STAFFED. A MaINMTELNANCE HEFEMRAL SYSTEM MILL LE ESTABLINGED HOR MEDICAL EQUIPRENT AND
FACILITIES.

RATE UF MUKSIDITY ANL MUKIALITY AMULNGST NICAKAGUA®S PURPUSE:  INTECKATED RURAL st ALTH COVEKAGE LN NACANAGUA
RURAL PUOK REVUCED.] ERPANLLED AND INPAUVLD.R

L.PLANNING, MLMT; L EVAL CAPABILIVIES STRENGTHENED MITHIN TrE N10 OF MEALTH € NATL S0axD 0w SOL1A: ASST & MELFARE.
2.72NG PROGRAMS DEVELOPED IN EMENRGENCY CARE, RAULOLOGICAL DIAGHMOSES, £ MATERNAL CMILL WEALTN/FARILY PLANNINL. 3. 293
COMMUNITY HCALTH CUMNITTEES URGANIZED. 4. 297 POTABLE WATEP SYSTENS INSTALLED Schviiil £3,000., 5. 10,u00 FARILY LAIRINLE
INSTALLED. 6. 65,000 FULL vALCINATION SEKIES ADMINISTERED VO THE O~ AGE GRUUP. T.NATL MEATH DLLAVERY SCHL (NnDS) £
TEACHING SUB—CTR CONSTRULTED. 8.WRRIC Fuk NHUS DEVELUPED FUR TRNG MIMSES, AUX MURMES, RADIULUGLIC TLCeNICIANS, nEALTH

LDUCATORS, MIGWMIVES, L COMMUNITY CLLLABUNATORS. 9.NATL RAINT CTR £ SUBLENTERS 1M 10 MUSPITALS ONST. LU MAINT PrRSUNNEL
Ysatatn v

SRS 250005000000 000000000000 0000000000000000 0050000000020000000400000000000000003007800000000000
L] PRUJECT LESILN INFORMATION *

® CUUNTKY/BLREAUI NICAKAGUA PRUJECTS 5240139 SUB-PROJECT: (O »
®  PROJECT TITLLS HAMILY PLANNING SEKVICLS INITIAL FY: 7O FIMAL VS oL o
B0 0050000000000030000000000000000000050000 8500000 sose ssenne [ .

STRATLGY:
NICARAGUA LACKS SUFF ICIENT NUMBERS OF HEALTH WORKERS

TO DELIVER MATEANAL-CHILD re ALTH AND FAMILY PLANNING
IMCH/EP) SERVICES TO THE «62,900 WUMEN OF CHILD
BIARING AGES (15~5), MCH/rP SEKVICES U0 NOT REACH
APPRLUX IMATELY 80X UF TnE PUPULATION RESIDING IN

3-YEAR PRUJECT LUNSISTING OF GRANT, SHORT-TERN
TECHNICAL ALSISTANCEy LUCAL SALARY SuUrPURT '
IN-COUNTRY TaalNING, AND COMMOULTIES L ALTH x1T),
Onal CORTRACESTIVES, CuUNDOMS, CLINIC SWPPLLES,
VEHMICLES ), TO INPUOVE MATEMNAL/CHAILD hiz ALIN AND
DISPHRSED, SUMETIMES 1SULATEO VILLAGES. THUS , INFANT FARILY PLANNING PROGRANS. MOST CUUNIRY PRUVIDES

PORTALLTY IS APPRUXIMATELY 12u/ML0C. ALSO, THE CRUDE PEXSOMMCLe FACILITIES, AND PRUJSELT MANALEMENT. LTHER

BIKTH RATE OF &7 Mtk L0GU PUPULATION, If UNCHECKED, DONOKS INCLUDE IRTERNATIUNMAL PLANNLU PARENTHUOD
COULY DOWBLE THE POPWLATION IN 21 YEAKS. FLUERATIUN AND PaTik IMUER UMD, .
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GRANT PHUVIDED TO THE GUVEKNreNI UF NICAKAGUA TU IMPRUVE MATERNAL—CHILU HEALTH AND FARILY PLANNING (NCn/rP ) SERVICES.
IN ADDITION ®J STHENGIMENING Tt TRADLITIUNAL CLINIC-BASEL PROGMARM UPErATED BY Trt MINISTRY OF NEALTH (Murt) aNDL UTER
AGENCLES, Tr1S PHUJECT MILL DLVELDP A LOW-CUST MCH/FP PKOGKRAM FOK KURAL. AREAS TrAl MILL UTRLAZE Tt ViLLAwt MIuMire
(PARTERA). 2000 PARTERAS WILL BE SELECTED AND TKAINED AT THt NEAREST MOM CLINIC Uk HeALTH CENTER. THE & TU 7-DAY
TRAINING COURSE WILL rMPHAMIZE STERILE TECHNIQUES O DELIVEKY aMD PRINCIPLES OF FAMILY PLAMNING. cACH PAKTERA WILL B:
SUPPLIES W17 A HEALTH KIT CONTAINING BASIC MATEKNITY SURPLIES, CONTRACEPTIVESs AND MINIMUM HtALTrt COMMUDITIES. 1T 1S
ESTIMATED THAT THE AVEKRAGE PANTERA WILL ENLIST ABUUT 24 WUMEN TO ACTIVELY PRACTICE ¢+P. '
USALU WILL CONTINUE TO ASSIST THE REGULAR CLINIL-BASED MLM/FP PROGRAMS. THE MU MILL INTERKATE MCH/FP SERVICLS INTU aM
ADUDITIUNAL 50 CLINICS, FUR A TOTAL OF 125 CLINICS.

USAID INMUTS IMNCLUDE SALARY JUPPURT +OR CLINIC PERSUNNEL, SOCIAL WORKERS, AND THE FAMILY PLAMNING S:CTION OF THE MOH.
SHOKT-TERM ADVISURS Will IMPRUVE ADMINISTRATION, CONDUCT RESEARCH (RICRUEPICEMIULNGICAL SURVEYS AND Kusal LEVEL
SURVEYS)e AND ASSIST IN Tnk TRAIMING, OPERATIUNAL AND SUPERVISORY ASPECTS Ur Tht RIDWIFE AND CLINIC PRUGKAM. USALD MILL
ALSO PROVIDL A PURTIUN UF IHE CUMTS UF IN-CUUNTKY P TRAINING (IN-SERVICF FOR LUCTORSy MURSESy AND PAKTERAS) aMD --
COMMUDLITIES FOW MEALTH CENTEKS, HEALTH K1TS, (RAL CONTRACEPTIVES, AND COMIUMS. . ’

THE FP SECTION OF #OM, 1IN LUURDINATIUN WITH AFFILIATED PRIVAYE HEALTH AGENCIES AND THE SUCIAL SECURITY SYaTEA (INISD,
WILL Bt RESPONSLIBLE FOX IMPLEMENTATION. GUN WILL GRADUALLY ASSUME ENVIRE COST OF MCH/FP CLINBCAL SERVICES. oY PROJECT
ENDy FERTILE ALE WOUMEM ACTIVELY CONTRACZPTING SHOULD +aVE INCREASED FROM 8% 10 2:3-30%.

P.REDUCE THE NATL FERTILITY RATe & IMPRUVE HEALTH PURPFOSES  TU PRUVIDE INPRUVED FARILY PLAWNING L KAIEHN.AI. i Lp
LEVEL FOR WOREN L INFANTS PLIMAKILY IN THE RUKAL HEALTH SERVICES TmtOUGH THRADITVIONAL (nealTn CEMIEKSS

AREAS OF NILAKAGLUA. 2.APMOI; 25K Or FERTILE AGE WUMLN AND NUN~TRADITIONAL (CUMSUN]ITY-0ASED PARTERAS) Riats.
ACTIVELY CONTRACLPTING WITH UECRLASED MATERNAL & .

INFANT MURTALLITY £ MUKBIDITY.

1.M0H INCORPORATES FARILY PLANNIIG SERVICES IN ADDLY IONAL HEALTN CENTERS EMROUGHOUT COUNTRY. 2.GRAUUATES FRUN BREVLICAL
SCHOWL RECEIVE FAMILY PLAMAING THAINING. 3.UP TO 200D PARTLRAS ToAINED 1M NCos/FP. S CURXBIULUN EATADLISKHED aND 1N USE
TO TRAIN AND UPGRADE PARTERAS AND OTMER PLRSUNNEL. 5.5iEC MATERIALS AVAILABLE FUR TRAINING AND PRONOTION O FaniLyY

PLANRING. 6.SYSTIN Ik PLACE FOR REPORTING AMD EVALUATION OF CLENIC aMU FARTERA ACTIVITIES. T.CONTRACEKPTIWVE SUFPFLIES
AVAILADLE.
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® CUUNTRY/bUktaU RiCakasua . PLOSECTE 5230043 SUB~PALULLCTE 00 o

® PROJECT TITLES tasST (OAST HEALTM D LIVERY IulTiaL FYs 77 FlaL FUs 80 o

GS00PIVONINITINENLILISVILINITITOSINTLLLLSTIN SNBSS NG . s90cssosma
GUE Tu Tre EXTREM GEUGRAPHMILAL ISULATIUN MOST UF THE STRATEGY: PROJICT CONSISTS OF TMREE YR AR OPcmATIC=2: PRUGRAN
CORMUNLITIES WITHIN a o0 KN xaDIuS Or PURRTD CAdtZA, GRANT &Y dlSCUNS IN/NICAKALUA PARTHERS UF THE
NICARAGUA, THE BlaK UF Tht KitLiUN> RURAL PUPULATION ARERLCAS, 10 ¥O DEVELOP &tGIOMaL MEALTH MEKVICE
1S BEYOND THE REALH UF EXISTING PRIVATE aANL PUBLIC INFRAS TRUCTURE AMD AURINISTRATZUN IN LASTERR
HEAL T PROGRAMS. ALTHMOUGH Tt AREA®S MAJUR hEal TR NEICAMALUA.

PROBLENS (MALAKIA, ENTEKRIC UISEASED, FTUSERCULDSIS,
AND PREGMNANCY AELATED CuUMPLICATRUNS) (OULD ot DEALY
wlTn 8¢ TRAINLD PAKAMEDILS, Tk GOVERMMENT LACKS AN
EFFECTIVE PROGRAM TO Thaln anb PLACE CUMPLTENT ntaLTh
MANPOWER IN THIS REGION.

OPERATIOMAL PROGKAM GRANT TU WASCUNS IN-—NICARALUA PARTNEKRS OF THE ANtRICAS SUPPLRTS Tw) MASUK HEALTH RELATEL ACTIVITIES
IN EASTERN MICARAGUA. FIRST - TreSE 1S FURMATION UF REGIUNAL #He ALTH CUUNCIL wrtlCH WiLL PROVIDE PULACY aANU LEADERSMIP
I HEALTH SECTUKy AND CUDHUINATE SCATTERED SERVILES PHUVIDED BY a VARIETY LF AGENCIES In Tht ReGIUN. S:lUNMU UNULRTAR ING
1S ESTABLISHMENT OF VILLAGE~CENTERED (OMMUNITY HEallH ORGAMIZATIUNS (CHO®S] TO SERVE AS FIRST ECHtLUW ut ACTIUN IN AN
INTEGRATLD HEALTH DELIVERY SYSTEM, (HO®S WILL ot ESTASLISMED 1IN tALH Of 28 VILLAGES 31V A POPULATIUN OF 1000 Ok LESS.
CHO CUNCEPT WILL PROVIDE EACH COMIUNITY A HEALTH POST STAFFED BY HLALTH LxADCRS s RESPUSSIBLE FOR Tt LELIVERY OF
PRIMARY CAKEs NUTRITION LEADERS, AND MIOMIVES. CUMMUNITY HEALTH ONITYLES, CUNPUSED OF LOCAL VOLUNTEERS. WILL PROVYIDE
CHO MANAGEMENT.

TO ALHIEVE THESE DBJECTIVESy UPEKATIUNAL PROGRAM GRANT SUPPCATS A NMUMBER OF SPECIFIC OPERATIONS WrtlCh oLy ULVEMATELY
BECUME Tt RESPONSIBILITY Or Unt REGIOMAL HEALTH COUNCECL. THMESE INCLUDE: DrvELOPRENT OF REGLONAL TRAIKING CENTER TO
TRAIN COMIUNLITY WORK:RS, AND TU DeVISt CURRICULA, TRAINING MATERIALS, AMD EVALUATION PROCEDURES bLASED On REGIONAL
HEALTh PROBLEMS] TXPANSIUN OF MINISTRY UF HEALTH LOGISTICAL SUPPGIT TD CHOSS; £ STASLISHNENT OF UPERATIUNAL AND

AUMINISTHATIVE GUIDELINESS ULVELUPHENT OF INTEGRATEU RADIO CORMIHICATIUNS WMETHMOXK TO MAINTAIN REFERRALy LUGISTICS, AND
ADHINLI STRATIVE CONTRUL

HEALTH OF RURAL PUPULATIUN UF EASTEKN NICARAGUA PUMPUSES CORMUNITY LEVEL HEALTH PROULKAM ESTALLISHED IN EASTERN
INPROVED. 1 NICARAGUA. ]

1.REGIONAL HEALTH COUNLIL FURMED. 2.CUMAUNITY HMEALTI: URGANIZATIONS FOKMED. 3.REGIONAL VHAINING CENTER FUK MEALTH
WORKERS ESTABLISHEU. ~oCURKICULA, TEXTSy AND TAINING MATERIALS FUR htaLle LEADERS s MUTKITIUN LEADERS, AND MIGWIVES
DcVeLOPEDe 543~4 CLASSES OF EACH LATEGURY OF HEALTH WUNKER TRAIMED PEK YEAK (BY THIKD YEAR UF PRUGRAR). o.RErtknaL
MECHANISM ESTAOLISHLD bE TWEEN CUMMUNITY ntALTH GRUANIZATIONS AND CLINICYS AMO HOSPITALS. TRADIO NETHOKK . LINKING
CUMMLNTIES WiTH REGIUN\\L.HtALl’H COUNCIL cSTABLISHED. 5.LOGESTICAL SUPFURT MECHANISH ESTABLISMLED.
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Appendix IV Acronyms Used in this Report

CATIE: Centro Agronomico Tropical de 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 Protaection Agency

FAO: Food and Agricultural Organization ¢f the United Nations

IAN: Instituto Agrario de Nicaragua
(Nicaraguan Agrarian Institute)

INRA: Instituto de 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 ¢f U.S. AID. in Guatemala City)

PAHO: Pan American Health Organization
SNEM: Servicio_Nacjonal de adi acion di M?laria
(National Malaria Era cat on 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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