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SOIL SClEICE IN NICARAGUA
 

CLASSIFICATION, FERTILITY AND CONlSERVATION*
 

Compiled by:
 
H. P. Newton and P. C. Duisberg**
 

I. INTRODUCTION
 

This is one of six report on the state of soils work in the
 

A similar outline and pattern
countries of the Central American Isthmus. 


Is presented in each, in order to make the country reports as comparable
 

as possible. Reports are based on interviews by members of the "Soil
 

Analog Project" plus published information and reports available. However,
 

no claim to completeness or full accuracy can be made, except in the case
 

of Costa Rica. In Costa Rica the report was prepared with national
 

soil scientists. It is hoped that the reports will serve as a basis
 

for discussion during the first regional soils meeting at San Salvador,
 

El Salvador, March 13-18, 1978, and that 5oils scientists from the different
 

countries present will improve and complete the documents for their
 

countries usinq the Costa Rica report as a model.
 

This effort should lad to the production of a comprehensive document
 

the state of soils work in Central America and a realistic assessment
on 


of the weaknesses and needs to strengthening the field. The field of
 

ioil science in Centri.l America cannot serve as a basis for improving
 

soil analogs unless it can be strengthened in every country. The analogs which
 

have been possible through the soil analog subproject of CATIE/ROCAP for the
 

* Preliminary document for discussion prepared for the "'eunionCentroa 

mericana sobre Suelos", San Salvador, El Salvador, tarch 13-18, 1978. 

** Ph.D's - Soil Scientists (Consultants), Soil Analog Projuct, CATIE. 
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Pacific area of Nicaragua, Honduras and El Salvador represent only a
 

first step in supporting national development plans and agriculture by
 

determining similarities between soils within and between countries. If
 

basic knowledge of soils and soils agencies can be constantly Improved,
 

the quality of analogs will also improve. The potential economic and
 

social savings of identifying soils requiring very similar management,
 

fertilization and conservation practices Is enormous.
 



III SUMMARY OF SOILS INSTITUTIONS IN NICARAQT1h 
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II. SUMMARY AND SUGGESTIONS FOR TIlE FIELDS OF CLASSIFICATION, FERTILITY
 

AND CONSERVATION
 

Nicaragua has had a major program in modern soil classification, the
 

Catastro and Recursos Naturales Program of 1'66-71. Unlike other countries,
 

the basic nucleus of soil scientists has held together and this puts Nica

ragua in a particularly favored position not only to continue Its own soil
 

program to greater levels of detail but also to lend some of its better
 

trained classifiers to other countries needing support.
 

The best Nicaraguan soil classifiers have been kept together by interest
 

in their work and good leadership. However, about two thirds of these
 

originally trained have gone to better paying jobs. Therefore, from a
 

regional standpoint it is important not to lose anymore of these valuable
 

human resources for the sake of the country and the region.
 

One of the major weaknesses of the Cadastro soils group is the limited
 

coordination it has had with the user agencies. At first an attempt was
 

made by the Cadastro office to promote use of its products but gradually
 

this diminished in all fields including soils. This group should be
 

called more to participate in the soils aspects of IATA, IAN and IIVIERNO,
 

and other 3gencies. It is difficult at this time to determine whether
 

these relationships should be developed through DIPSA or whether it would
 

suffice to develop them more informally between technicians.
 

The soil fertility work in Nicaragua is rather weak. However, IMTA
 

has recognized this and hired one new Ph.D. The future will depend upon
 

his ability to establish proper priorities, the degree of support he is
 

given within IITA, the degree of collaboration he dev7'lopes with INVIER.O,
 

IAN and other agencies and the degree.s to which the analytical capabilities
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of the laboratories and field trial experiments are made more reliable,
 

expanded and improved.
 

The laboratories are equipped to do routine farm samples and to
 

classify soils but need support and strengthening. The fertilizer trials
 

of past years have often been lost before harvest or have given erratic
 

results. The Pearson Report of AID/ROCAP recommended that AID/Nicaragua
 

supply an adviser for at least two years to support the laboratory and
 

the fertility trial work in Nicaragua. Since INTA is a relatively new
 

institution it is too early to tell whether it can overcome problems which
 

have crippled the soil fertility effort in Nicaragua in the past.
 

The field of soil conservation is very weak in tHicaragua. Nevertheless,
 

soil conservation represents one of the greatest needs of Nicaragua, if 

this basic resource is to be kept from deteriorating further. The Soils 

Department of MAG is doing a little along with its regular work but has 

no budget for the work. It has donc work on wind erosion in the Le6n area
 

as a public service for civic groups. It has no trained soil conservation
 

specialists.
 

A Natural Resources Institute has been proposed which would include 

soil conservation. It has had difficulty,being enacted into law. If it 

passes the situation should improve and a balance betwenn soil conscrvation 

and other fields to protect natural resources might be sought. Meanwhile, 

the only alternatives arc continuation of the present unsatisfactory 

situation or additional resources for the so'ls department of MAG or
 

inclusion of soil conservation specialists in the work of the :'-.tural
 

Resources Department of MAG.
 

The sectorial Planning Office (DIPSP) has become very awe're of soil 

conservation problems and has budgeted $13 million Dollars for two 

projects by private consultants beginning in 1978. (7 
b
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IV. EARLY PERIOD OF SOIL SCIEt!CE
 

A. Soil classification
 

Nicaragua soil classification apparently dates from the 1950's
 

and probably was stimulated by the "Servicio" between the Ministry of
 

Agriculture and the U. S. Point 4, Technical Assistance Program.
 

There were no naitional surveys but a little detailed soil mapping
 

was done preliminary to irrigation of some small areas and farms.
 

A separate soils department existed in the Ministry, at least
 

from the early 60's. This department received technical assistance from
 

Ing. Agr. A. Mikenberg and M. Rico of FAO for se,,ral years. Major
 

products were one somidetailed Map Sheet at 1:50,000 near Managua (Chilte

pa, 1963) and a semidetailed soil survey of the Rivas area with laboratory
 

analysis for the irrigation project later constructed.
 

In 1966, soils was included as an important part of a ten million
 

dollar AID financed Cadastral and Natural Resources Project. During the
 

period of this project, from 1966 to 1971, some thirty soil surveyers were
 
2
 

trained in the new taxonomy. They mapped about 23,000 km in the
 

Pacific zone on 1:20,000 and 1:30,000 photomosaics to the level of soil
 

series and phase according to the new taxonomy and by land capability classes
 

to the level of capability units. The soils work was under the guidance
 

of two American ioil specie-lists: G. Iarpor and A. Vessels with
 

consultant services from a Mr. KlQy6er for the conbortium of American
 

companies. Ing. Agr. E. Marin -was the 4!icaraguan staff leader. A
 

laboratory was organized to do chemicPl and physical analyses for soil
 

classification.
 

After the departure of the Consortium in 1971 the depprtment has
 

q
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continued. Its recent work is described in Chapter V.
 

Since the beginning of the IJSAID financed "Catastro e Inventario
 

de Recursos Ml,3turales" Program, the country has been using the new soil
 

taxonomy of the USDA. Substantial portions have also been delineated on
 

mosaics ror land use and land capability and estimates made of crop yields
 

and management units especially in the Pacific area.
 

B. Soil fertility
 

Soil fertility work in Nicaragua was begun at the time of the
 

USAID "Servi--ios". Some rather good analytical laboratory work was done
 

for the Rivas Project and early soils classification.
 

About 1964, Nicaragua entered the North Carolina State Soil
 

Fertility Project and this resulted in the much of the present methodology.
 

Together with the Cadastro, the Soil Fertility Project stimulated the
 

.development of the soil testing and soil classification laboratories at
 

the Agricultural School at La Calera. These exist at present.
 

C. Soil conservation
 

The soils technicians who survcy.d and produced the 1:20,001)
 

and 1:30,000 photomosaics of soils for the Cadastral and Natural Resources
 

Project deline ted the degree of erosion as light, moderate or severe for
 

each soils unit.
 

Soil scientists and foresters have repeatedly pointed out the
 

increasing hazard on the Pacific side, in the central watersheds to the
 

Pacific and recently the threat of erosion from the mioration of poor
 

farmers toward the Atlantic side. Howevr, no specialists wero trained
 

and no official programs financed.
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Ing. Merin and his soils department cooperated with a local
 

group of concerned citizens of the Le6n area and found that wind and
 

water erosion had created such grave problems in the short time since the
 

initial survy work wes done for the Cadastral and Nlatural Resources Project
 

thot one soil series could no lonaer be idntified.
 

Thn Department of Natural Resources, Forestry Section has been
 

concerned with deforestation and soil erosion since the early 60's but 

because of low budget and lack of personnel his not been able to make 

proper studies or exert effective control. Recently it has obtained funds 

for,a project in the lueva Segnvin -rci evn though it is almost too late. 

has obtained new 1:20,000 aerial photography.It has an advisor from FAO and 

It does not have anyone trained in the field of soil conservation.
 

'I
 



V. 	 PRESENT SOILS ENTITIES AND LABORATORIES
 

A. 	 Soils Department of the Ministry of Agriculture and Cadastro and
 

Natural Resources
 

Soil classification and snil surveys in Nicaragun are part of
 

the "Programa de Zatistro Nacional y Recursos Naturales" but is financed
 

largely by the "Ministerio dc Agricultura". Head of the Soils Deprtment
 

is Ing. Agr. E. Marin.
 

Ing. Marin has done an outstanding job in holding his key
 

personnel and in spite of budget problems and competition from new igencies
 

with higher salaries and has a core of 10 experienced soils men and about
 

10 in junior capacities. His group constitutes the best nucleus for soil
 

in the Central American Isthmus.
classification by modern methods 


The group is doing reconnaissance level mapping in the Atlantic
 

zone using helicopters to increase accessibility and have covered a large
 

portion sin,;c 1.'71. They combine soil survey with the ecological life
 

zone 	method of oldridge in a creativ way. 

The grcup is ilso doing soils studies on two irrigation projects 

of Tahal. Tahal is an Israeli consulting cnmoan-y of mixed Government and 

private capital. They are developing t'iose projncts under contract with 

the Nicaragu:.n Government. These include 30,00) ha at prefeasibility level 

and G,000 ha at a Fonsibility level in the '4andaime --" "ivas ar-a and 22,000 

ha -t prefoasibility level and 3,000 ha at Frasihility i.vel in the SeI'aco 

area.
 

They are also making an "Estudio do las Tlvereras do Le6n "' or 

of colic erosion. They have found that one productive soil series the 

Ile



Le6n series, mapped in 1966 has almost been completely destroyed by this
 

erosion in less than a decade and now must be given a new name.
 

They also are comparing changes in lhnd use from 1954, 1968 and
 

1976 in the Le6n !-rea for the Comit5 Prodofonsa dc Le6n.
 

A more detailed report on work accomplished is included as
 

Appendix "A" in this document. This report was presented by Ing. E. Marin 

for the "Soil Analog '.orkshop" at Turrialba, Casta Rica in October 1977. 

B. 	 Instituto Nicaraguense de Tccnologip Agropecuaria (INTA)
 

Of the approximately 2.2 mill-ion people in Nicaragua roughly 

half live in rural districts, and over 750,000 are employed in agriculture 

and related fields.
 

IIJTA 	 started operation .ti January 1977. Its stated objectives 

are "El Instituto tendr5 como objetivos primordiales la invest igaci6n, adap

taci5n, divulgaci6n do Il tecnolcgi3 -igropecuaria y ]a capacitaci.6n del 

personal necesario para impulsar ei des.-,rrollo agropecuario del pars". 

To carry (;ut these objectives the Institute carries out 

1. 	Research to improve the pro:luctink of Pgriculturz. and 

related industries 

2. 	 The transmittal of thL results of its research to 

prospect iv.. u..rs 

3. 	 Tr:}ining of specialists in qgriculture and animal husbandry 

at vario-As l-vels. 

INTA 	 ii a seprate entity, but within the linistry of Agric

ulture (MAG). 

ITA's relative positinn in the "Sector Pblico Agrpecuario" 

can be seen in "Cuadro N' I1' ant' "Curadro : 2". Its orgniz.-tion Chart 

http:capacitaci.6n


CUADRO No. I 

SECTOR PUBLICO AGROPECUARIO

W (REORGANI ZADO)
 

PR1SIDENCIA DE LA 

REPUBLICA 

Corniti Nacional Consejo de Planific.
 
Agronecua rio Nacional
 

JG .. Consejo Nacional de

MAC Desarroilo Rural 

----------------'INA'IINCI INV IER- j -rr I~' IN' -T IIN' ,-

R cionesA 

COOPERADORES 

E 

IDENTIFICACION DE SIGLAS 

MAG : Ministerio de Agricultura y Ganaderra IAN : Instituto Agrario de Nicaragua 

- TA z Instituto Nicaraglense de Tecnologfa Agropecuaria CONAL : Comisi6n Nacional del Aigod6n" 

flD;V.R.N.O : Instituto de Bienestar Campesino LRN : Instituto de Recursos Naturales Renovables 

LNCAFE : .nstituto NicaragUense del CafM CEPAM : Centro de Promoci6n y Asesorarniento para el Mercado Mundial 

ERR : Empresa de Riego de Rivas MH y CP : Ministerio de HIacienda V Crdito P"blico 

-CEI : Instituto Nacional de Comercio Exterior e Interior BCN : Banco Central de Nicaragua 

B.N.N : Banco Nacional de Nicaragua MEIC : Ministerio de Economra, Industria y Comercio 

=lFONAC : Instituto de Fomento Nacional 



Dentro del l'roceso fln la-sarrollo ',ropecuario, las instituciones quo for
man el S. P. A. , fticncgj hajo su rcesponsabilidad los Prograrnas y servicios 
dcscritos en c.-Le cuadro. 

CUADRO No. 2 

MAO 1 CZA 

I Pup.dc~. Po~., 3NN - INFONAC - IIJCIA LAN -MAG INVIL:IW1O
 

Prup.P~r~ MAOts-i
do;.APrg 

*,mE CROPEUMAI 

E: hustr. c- e rv . r . . 

1.ypzAgi~lu IAN -MC NII4 

INCI -AC INTA. 

Re.Cntolt...insIN~lCIAFE M NA - I 

Cr1 W~lIEN OINTA-IVEN 
j 2 inr6ICI%~C. V1 Cr-I "..sp 

r~ev lruu.1 A.,c.A 1 r. 

ICI-INVIE 

*~~~I NAIL W T 
Fmcnai61,a . I'oq loptn. I.TJ 

0? rIrA 8N 
Irripact. lbr i i .oIi -R C S 
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is in "Cuadro NO 3".
 

INTA has a total of 463 (1977) employees of which 94 (20%) are
 

professionals and 11 (40%) are sub-professionals. Of the !)4 professionals 

67 work in the central offices and the remaining 27 are in the field. Sixty 

professionals are Agronomy Engineers ond most of the remainder in related 

sciences.
 

The. professional degrees are about 21% Ph.D's, 15% H.S., 50% Ing.
 

Agr., and the remainder Veterinarians, Chemists and Zoologists.
 

Existinq stations, fieId aqencius and projected field stations
 

can be seen on attached map (Cuadro N ).
 

The work program isorganized along crop lines as corn, beans,
 

sorghum, rice, coffee, root and tuber crops, vegetables and fruit crops.
 

There is an animal husbandry program which includes work on milk and beef
 

cattle, pastures and forage crops. Departments to support the main
 

program, includu statistics, n physical and chemical laboratory, rural
 

engineering, and food technology.
 

Except for the laboratory doing soils analysis INTA started
 

without any soils program. Hnwever, in late I77 a soils Ph.D. for soil
 

fertility work was n,0ded to I!!TA's staff. It is planned that a soil
 

fertility program in the Hueva Guinea area will be developed by him as
 

the first project. Also part of INTA is the univirsity level agricultural
 

school described below.
 

C. Laboratories - IITA 

Since January 19717, sev ral laboratories which existed in several 

organizations have been combined as a laboratory secticn (Succi)n 0.urmica) 



CUADRO No. 3 

INSTITUTO NICARAGUENSE DE TECNOLOGIA AGROPEcUARIA 

1I%~Y FISAACEgI 

*.V.. f A .A~CM0fLAITAI 

E. 0 CE GE'RecV.EECTV EEEUI 

.*rAZA--- EZiFfl u M 

L!5'' U ICACIOES 

- ~ ~ F,1 t' iiC~. 

~.~* I10*A$.c.~2 lc 2 2 ~ APA * ~£f . 
cc: M O TPL46LLIZZc 

O'IIO ADO7 DacLI..Ls 5l.rCAlL. 
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of lNTA. Following are the names and major functions of Its units:
 

1. 	 Soil fertility Laboratory
 

a. 	 Soil testing for farmers 

b. 	 Soil testing for research
 

c. 	 Analysis nf irrigation water
 

2. 	 Soil Survey Laboratory
 

a. 	 Physical and chemical analysis of profile samples
 

for soil classificatin
 

b. 	 Physical and chemical analysis of surface soils for
 

farmers
 

3. 	 Agro-chemical Laboratori.:.s 

a. 	 Qluality control analyses cf fertilizers 

b. 	 Quality control analyses of fungicides
 

c. 	 Quality contrcl analyses of other pesticides
 

d. 	 0tor control analyses
 

4. 	 Food Science Laboratory 

a. 	 Analysis of humidity, fat, crude fiber, proteln, 

carbohydrates, calories, and minerals in commcrcial 

animal mixed feeds 

b. 	 Fai.e(! analysis for research program 

5. 	 Laboratory for tcxic residues
 

Soil 	 Fertility Laborato ry 

Tho Soil Fertility Labor:-iory ;s charged with the interpratation 

1nd specific fcrtilizer recommendations for farmers.
of anilytical results .-


It completed the following work for the first half of 1977: 

Sol 	sam,l ']s: 3,792 with 11,561 anilyses. Of theisc the 

bulk 	of samples came from individual farme-rs. About 300 from Cadastro and
 

an equal number from research.
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The followino analyses were made:
 

pH, P, K, Ca, Mg, Cu, Zn, Mn, Fe, extractable acidity,
 

C.E.C., Na, electric conductivity. The Laboratory uses the modified
 

Olsen extracting solution for P, K and trace elements and for Ca and K.
 

The major piece of equipment is an atomic absorption spectrophotometer
 

/F. E. 2908/7. The capacity of the Laboratory is 120 soil samples per day
 

and about 600 analyses.
 

Fertilizer recommendations were for many crops, with
 

the most important being cotton, pasture, coffee, rice, plantains, in this
 

order, based on the acreages. The largcst number of samples came from
 

coffee growers.
 

The Laboratory prepares a detailed quarterly report, 

which indicates 3lso the o-.:oqraphic origin of samples, and the nutrient 

level found in samples from these areas. The Laboratory files its data 

by political unit and by crops with the intention of using, them for 

analysis. Such a study for data accumulatnd from 1967-75 was done by 

Ing. Guadalu e Chavez de Rivera and Dr. Osc-r Ilid-rlgo Salvatierra with 

the cooperation of the f.orth Carolina State University International Soil 

Fertility Evaluation Project under Dr. J. lllkr in 1976 under the title 

"Estudio Preliminnr sobre la Fertilid.d 0de Suelos dc Nicaragua". 

Soil Survy Labcratory 

The Soil Survey L.aboratory received about 700 soil 

samples during the first half of 1977 and made about 5,000 analyses.
 

Most of its samples came from the Soils Department at radastro with . few 

from other govrnment entities (IAN, IHITA, etc.). 

Analyses done in this Laboratory to help in the
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classification and mapping of soils arc:
 

Texture; OM; pH, % humidity, bulk density; exchangeable
 

Ca, Mg, Na, K, acidity, C.E.C., total Ii,free Fe, Cl, actual density,
 

saturation point, field capacity, wilting point, E.C.
 

This Laboratory also makes a quarterly report indicat

ing the source and geographic origin of its samples.
 

The Arro-chemical Laboratory
 

The Agrn-chemical Lboratory makes control analyses of 

fertilizer (and pesticide) samPIles. They determine, total N, available 

P and . They follow A.O.A.C. methods. Their main piece of equipment 

is a gas chromatograph. There arc 2 professionals and 2 helpers in this
 

Laboratory.
 

D. Escuela Nacional de Agricultura y Ganaderia (EXIAG)
 

This Institution has been part of IT/A since 1976. Technical 

agricultural education suppnortd by thu government started in Nicaragua in 

1929, and for 27 yars was at a subprofessional lovel. The first group
 

of ingenieros agr~nomos was graduated in 1960. Presently the Institution
 

graduates about 20 ingenieros igr6nomos each year of which about 70% major
 

in Plant Sciencus, which inclu~os any student interested in soils. The
 

only other field of concentration is animal husbandry.
 

Soils related4 courses offered are:
 

Soil Physics
 

Soil Chumistry
 

Soil horphology, genesis and classification
 

Fertilizers and soil amendments
 

Plant Physiology
 

Irrigation and Drainaqek
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All courses arc one sem,2ster long, and arc obligatory for all
 

students including those in Animal Sciences.
 

The Faculty consists mostly of regular staff members of INTA 

plus 3 part time professors for sail chemistry, fi~rtilizors and soil 

classification.
 

There are 17 theses by agronomy enginers in soil chemistry,
 

fertility and plant nutrition.
 

Other institutions offering studies in soils are the Universidad
 

Aut6noma de "icaragua and the Universidad Centroamericana.
 

E. Dirccci6n de Planificaci6n Sectorial
 

(DIPSA) - Ilinisterin de Agricultura y Ganaderra (NAG) 

This is the natinnal planning office for the agricultural sector.
 

It has 	one soil scientist on its staff, Ing. Agr. Orlando Vasquez NMrori,
 

whose 	task it is to help in thu evalurticn ,..frenewable natural resources.
 

DIPSA his suver31 projects prnposed which require. input from
 

soils. They are:
 

1. Proyecto .'e Or' namiento de 1i frontorn de desnrrollo agrTcola 

,.. Ubica i,n: Centrn del territorio nacional 

b. 	 Oroinismo ejocutor hI ostudin: Ministerio dc Arricul

turi y Cana!crf,. Dirccci'i de Flanificaci6n Sectorial 
c. Tilo do proyecto: Ocsarrollo Revio,ial 
(J. Area dcl proyectr:: 4,11;,511 ha 
C. Fuch.- :], inicio d. l:;s ostur'iVs: 1977 

2. Proyectc: Plan de manejc y conservcin lo ti-rras algodoncras 

a. ULbicacl6n: Dep-rtnmc:ntrs de Ln6r y Chinandear 
b. Orqanismo ejecutor: Firma consultora 
c. Tipo (icproyu.tci: Conservwci6n y ranejo de suolrns 
d. Fecha de iniciaci6n dcl estudin: 1970 
e. Presupuesto: Estudios y ejecuci6 n: C$72,0)Oo000 

77 
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3. 	 Proyecto Plan de manejo y conservaci6n do InCuenca Managua
 

a. 	 Ubicacin: Dcpartamento do Managua, Hunicipio de
 
Managua
 

b. 	 Organisrao ejecutor: Firma consultroa
 
c. 	 Tipo de proyecto: Conserv.ci6n y manejo dc suelos
 

d. 	 Focha de iniciacion dcl proyectn: 1978 
C. 	 Presupuesto: Estudios y ujocuci6n C$19,O00,000
 

4. 	 Proyecto Pl3n de manejo y conservaci6n do suelos de los al

rededores do Nandaimo
 

a. 	 Ubicaci6n: Departamento de Granada 
b. 	 Organismo ejecutor: Firma consultnra
 
c. 	 Tipo de proyectn: Consorvaci6n y manejo do suelos
 
d. 	 Presupuesto: Estudios y ejecucion C$21i,O00,000
 

5. 	 Proyecto do riago inrgen oriental dcl Lago de Iicaragua
 

a. 	 Ubicaci6n: .irgen nrient,1 del Lago de 'Iicaragua 
b. 	 Organisno ejecutor" iinisterio do Agricultura
 
c. 	 Tinr de proyecto: Rkigo 
d. 	 Are3 del prryecto: 91,600 ha
 
e. 	 Fecha 2'.! iniciaci6n do los estudios: 1962 

Focha du finalizaci6n de construcci6n: 1987 
f. 	 Presupuesto: Estudin e inversio'n C$237,000,000
 

6. 	 Proyecto de Ric'o Valle de Jalapa 

a. 	 UbicaciIn: Departainento do Nueva Segovia
 
b. 	 Organismo *jocutor: Firma consultora 
c. 	 Tipo de proyecto: Riego 
d. 	 Area del proyecto: !,000 ha 
C. 	 Aio do iniciaci6n: 1920
 

AMo de finalizaoi6n: 1982
 
,f. 	 Cost .i!oestu4 is: C$110,O00; obras C,$175,000 

7. 	 Proy,-cto de rieoo Pantasmzi y 1.-%iirV3 

a. 	 Ubicaci6n: De2artnmento -,; Jinot,tg' 
b. 	 Orgar, izaci6n cjocutora: Firmp consultor,, 
c. 	 Tioo de proyecto: , iego 
d. 	 Area del prr~y,:cto: 1,700 ha 
e. 	 Aho do iniciaci6n de Irs ustudios: I901
 

Ain do finalizici'.n de ohr,-!- 1384
 

f. 	Costo du los estu!ios: C$195,non
 
Costo do las obr-s: C$4,850,OO)
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VI. RELATION OF SOILS TO OTHER NATURAL RESOURCES AGEN4CIES
 

resources
The relationship of soils work in Nicaragua to other natural 


agencies is illustrated in thu following diagram (Figure N
° 1)
 

There has been a proposal for a natural resources institute. For
 

than a year little procr,ess has been made in obtaining the necessary
 

legislation. However, there Is little disagreement concerning its
 

to natural resources
 

more 


necessity. ,eanwhile, policy and activities r-.lated 


remains fragmented and inefficient.
 

A. Catastro y recursos naturales
 

The origiinal AID Cadastral and Natural Resources Program ended 

in 1971 with some 23,000 km2 of properties delineated in the most populated 

part of the country, th.. Pacific arca. There is now a possibility of a 

cover some 60,000 km
2
 

new 3 year prnprty delineation program which, would 

of less densely populated ireas. Urban arons like 1anagua are heing 

maint.nined.revalued and the cadastro is said to be fairly well 


form-ed in 1971 to evaluate and
A dcepartment called EVADATA was 

the gr-.at quantity of natural resources and cadastral information anduse 


This unit was crc.ted with the guidance
maps collected during the project. 

of Dr. P. Duisberg then of the lAGS (Servicio Interamericann Geo..'6sico). 

Its head is Ing. Agr. Cl--udii Guticrrcz. Un(ler In(;. Guti'irrez the EVADATA 

section of Cadastro has used res.-,urces inrormation to i.tntify develepmcnt 

-re workino in the Central Renion. Theyprojects for the Pacific R,.,ion and 


evluatu thc physical ann. qociouconomic information in order to characterize
 

This process is closely nllicd to how a mor. sophisticated
an ara. 


computoriz,d data system could ?e used.
 

In addition the unit has identified areas for consz:rvatirn and
 



Figure 1 	 H I C A R A G U A 

Organigrama preliminar para Recursos Haturales
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[
lay un proyecto de ley para crear un Instituto de Recursos Naturales
 
NOTA: Se debe ampliar y correair este diagrama.
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national parks. It developed a master pl-rn for a national park at the
 

Masaya Volcano which is being implemented.
 

It alsc: collaborated with an OAS team which &veloped a 

decentralization and development plan for the Pacific area and will return
 

for a development study in the Atlantic area.
 

B. Lepartamento de Recursos ,aturales - MAG 

The Natural Resources Department of MAG is growing but is still 

quite weak. It consists of a silviculture department with 2 graduate
 

foresters and 5 student aids. It also has 15 technical level men primarily
 

to mark trees and 10 inspectors to cover the country. The wildlife 

department includes i graduate biologist and an agronomist, 3 biology 

students and seven inspectors. The Department under Ing. Forestal V. 

Ortega is assisted by a British Mission of 3 persons who have been making 

species trials since 1972 and a recent FAO program in the pine area of 

Nueva Segovia undcr Dr. Borgo. 

The Department big recent accomplishment is a "Ley de Emergencia
 

sobre Aprovechamiento Racironal do los Bosques y Reglamentr de Defensa
 

Contra Incundios Forestales".
 

C. Instituto Fomento Nacional (IIFO',%C) 

INFONAC is a national agency to help financc certain kinds of
 

industries including resource industries from marine life to forests. It 

has mixed national and private capital. In recent years it carried out 

a large re-seeding and fire control program (,f pine -'orests in the Northeast 

Atlantic area north and west of Puerto Cabezas to the border ,4ith 

Honduras with the idea of reestablishing the pine forest industry. This
 

had almost disappuared due to clcnr cutting and fire. IiNFO,1AC has a wide 
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range 	of other activities from stimulation of agriculture and small
 

irrigation projects to establishment of food and natural resources 

processing industries. It has some specialists in small irrigation
 

projects and arronomists but no soil specialists.
 

D. 	 3ienestir rural
 

(M'
icaranua spec',lists should cnmplete this section)
 

E. 	 I NV IERHO 

(Information should be supplied by Ulic-raguan soil scientists 
in their revision) 

F. 	 Institute Agrario fie Nicaragua (IAN)
 

The Institute has 23 settlements in existence in the Pacific
 

zone, which cover a total area of 17,702 ha, 1.673 families have their
 

farms in these settlements. (This gives -n arithmetical average of
 

I .6 ha per family. However, no informationr, n the actual sizes has been 

supplied) 

The f,"1 lowing projects aro being decveloped by IAN 3nd are in 

different stages of development at the moment. 

Name Locat i on Year Total arna Frimi I ies Arithmetic average 
Started sctt1led' (f Int size 

° ha 1,1	 ha 

P. Cabezas Zelaya 1970 1)O0,112 2 824 1,I1 

Somoza . Ji ncte, I'. 7 29,31( 1,208 21s 

La Cruz de
 

Rio Grande Zlay, 1973 487,665 437 1,1 16' 

Siuna ZMlaya 19(). 592,935 1,715 34), 

TOTAL 1 510,02-'. 

* 	 Apparently settled until the cnd of 1'77, but not the total number planned 

(Source: IA~l Carta NW IAN,.*.2-00 11-78, ,January 13, 1978) 



IAN has no soil scientist in its organization, nor a special
 

budget for this type of study. Any soils studies needed are done by the
 

Soils Department of Cadastro.
 

In planninC any settlement the 1:50,000 topographic maps and the
 

1:20,000 or 1:50,000 soils maps are consulted, depending on the region.
 

Cropping patternsarc determined on the basis of inquiries in the field, 

soils information, ecologic adaptability of ccrtain crops and economic 

studies of possible profitability.
 

G. +nstituto Geogr5fico ilacional 	 (G:.) 

1. Topographic base maps 

a. Gene ral 

The Mational Geographic Institute of Nicaragua has
 

excellent base map coverage availhble in several scales. The maps have
 

to producebeen reproduced in litho co y form and m.iterials are available 

stable base transpar;.ncius. 

A copy of the bulletin HPublicaciones del IG,"!" Julio 

1976 is attachud -is Appendix r3. 

b. 1:250,000 Series
 

Alamost complotc coverage has !een produced. See 

Appendix L,,page 7. 

c. 1:10k,000 Series 

The 	entire c2st.-!rn and northern area of the country 

The reminder ofhas ben produced from sidc-lno!,:inq Radar techniques. 


the country has been covered by standar; topographic maps at 1:100,000
 

scale.
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A planimetric 1:100,000 series has been initiated. See
 

Appendix B, p.age 6. 

d. 1:50,000 Serius
 

Complete coverage has been produced; 216 map sheets are 

completed. See Appendix P, page 5. (The index does not show all sheets 

completed. Cnverage is n,)w complte) 

e. Other mips 

The National Geographic Institute has publishe.' other 

maps as shown in Appendix ;3, paces 2, 3, 4. This includes 712 rural 

cadastral m3;,s, 3)G0urban cadastral caps, City Plans, Highway maps, FAO 

Forestry maps and Hydrographic Charts. 

2. Conventional aerial photography 

The -Nationfl Geographic Institute has aerial photography ncgatives 

on hand and complete laboratory facilities available to produce enlargements, 

rectifications or contact prints of thu neeativ, s. Appendix 3, pages , 

), 1, 11 show the film library hoirlings. Additional recent 1:21),000 

scale phot', raphy, not shown on p:ryae 11, is available in the central 

part of the country. 

3. Satel ite imagery 

The i.Iational Guc :ra;hic Institute maintains 70 mm film c3pies of 

the four frequency brinds of ERTS, .kyla, and I.AHIDS.rT sat.!lite phot')graphy. 

The Institute recuivws catalogs and fin cc,.ius on i regulr basis from 

NASA through the IAGS Distribution Center. "i though IG'i dnes not have 

adequate equipment for image manipulation, sonme work ;v.s been accomrnlishe(I 

in iicaragua, usin!r satelite imaklery, to :roc Ian,' use and fnrestry 

http:I.AHIDS.rT


maps. One professional at IGN has completed a four-month course in
 

Remote Sensing and two men have been given on-the-job training. Ing.
 

Frfiico Penalba of tho Central 
rank has obtained an enuivalent of a
 

Masters Degree in Remote Sensing at ITC in Pelft, Holland and has
 

accomplished interpretation of satolite imagery for specific projects in
 

Nica rigua.
 

H. CATASTRO
 

1. 	Soil and land capability maps
 

This work is discussed in Appendix A and elsewhere in this
 

document.
 

I. 	 OTHER STUDIES
 

1. 	Potential lnnd use
 

A potential land use mapnt l:5nOf,OOO scale was prepared for
 

the entire country by nr. V. Plath, FAO, in the 196n's.
 

2. 	Lif(; zone maps
 

Life zone maps, using the loldridge method, were prepared for
 

the hAO,OO0 sruare kilometer cadaster area at l:l rn,Ono and 1:50O,OO
 

scales. These life zons have been projected on to the 1.2n,OO soils
 

maps of the "catastre'.
 

3. 	Ground water studi:s
 

roneral around water studics ha.ve been carried out within
 

the western 35,fl souare kilometer area of Iicaraciua. The productive
 

area of 5,500 sp Km wps studied ir detail with humping tests, recharge
 

calculations and qu :lity tests being accompli-ed. See att.-chment P" 7
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4. 	 Va'rIous 

W.ithin the 40,000 square kilometer Cadaster area, all properties 

In addition tc: the studies mentioned above,and tenure has been mapped. 


Geology, Geomorphology, Vegetation, Forest Potential and Land Use have been
 

mapped. The cadaster Office has an Evaluation Section that is gathering
 

socio-economic data and performing preliminiry analyses.
 

Maps at 1:100,000 scale were prepared from radar photography of 

all the area outside of the 40,000 sq km cadaster area. Special maps of 

Geology, Geomorphology, Vegetation and Land Use were prepared for the 

entire area.
 

5. Meteorology and hydrc.-logy 

The two remainirng institutions are the Servicio Meteorol6gico 

Nacional and the Divisi6n de Estudios B.isicos - lHidrologia y Meteorologra, 

The Proyecto lidrometeorol6gi-Empresa i'acional de Fuerza y 	Luz (ENALUF). 


co da Centro Am6rica of the 	 ,Jorld Meteorological Organization was 

resulted in a great expansion of the networksuccessful in .Nicaragua and 

and the improvement of quality and processing tf data. It was only 

possible to achieve partial consolidation of units which were duplicating 

,
effort during the 'fHO Project of 1VY,-197'. 

Nicarquo-has 13 type A nituorological stations (complete) or one 

in nther Central Americn countries, thefor every 11,000 sq km. As 

density is higher in the moru he-vily popuhit.-.1 P:.cific reni'n and very 

. 69 tyles B stations (precipitationlow in th Atlantic zone. There are 

and tamperature) and 277 type C station (precipit:ti(;n ,nly). The 

attached map shows the -p)proximatc distributic:n of these stations. There 

"Wnthly Precipitationis one publication by the Utah Stat(e, Univ,:rsity grou)p 



23
 

and Moisture Availabilities for Aicaragua, U.S.U. 197, by George H.
 

Hargreaves.
 

COMPILATION OF REFERENICES AiID MAPS 

A. 	 Bibliografras do Am6rlca Central --.icaragua, IICA-CIDIA, Biblio

.grafta M° 12, Turrialba, 1972. 

B. 	 Indice dc apas do Am6rica Latina y el Ciribc, existentes on a] 

IICA-CIDIA. IICA-CIDIA, Turrilba, 1975. 

APPEND IX 

A. 	 EstaJo del Invntario du Suolos en Nicaragua. Managua, D. M]., 6 

do octubre de 1977. (Prepared by Ing. Arr. E. Marin, but 

uns i o.nLd) 

B. 	 Publicaciones del IGN. MOP, Managua, Julio 1976.
 

HPN/PCD/nrm
 

Feb. 1976
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APEM1DICE A
 

ESTADO DEL INVENTARIO DF SUELOS EN NICARAGUA*
 

INTRODUCCION
 

El Dep3rtamento de Suelos del Ministerio de Agricultura, integra

do al Programa de Catastro, inici6 el levantamiento sistem5tico de los
 

suelos del pafs en 1908.
 

Se ha cubierto hasta la fecha una superficie de 93,150 km2 de es

tudios a diferentes niveles de intensidad, oue representa el 76% de la
 

superficie dcl territorio nacional excluyendo los lagos.
 

Adem~s se han efectuado estudios cspeciales para proyectos de
 

riego y un estudio detallado en cl 6rea afectada por la erosi6n e6lica
 

de la ciudad de Le6n.
 

A continuaci6n sc hace una breve descripci6n del tipo de estudio
 

efectuado en cada regi6n del pars.
 

1. 	 Regi6n Pacffica
 

Esta regi6n fue estudiada d 197 a 1971, en una superficie de
 

10.000 kil6rletros cuadrados.
 

El nivel del estudio fue detallado en las Sreas de alto valor
 

agrfcola y snmidctallado cn 5rea montahosas y dn menor importancia agrf

cola y socioecon6mica.
 

El material cartogr5fico utilizado fueron fotografias a6rcas pancro

mgticas a uscala 1:20.000, tomadas por la Compafia Mark Hurd cn 1901 y 1969.
 

* 	 Presented by Ing. Agr. Eduardo Marn, at the Rcrional Soils workshop at 

CATIE, Octobrur 13-20, 1977 
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El estudio so has6 en los conccptos dol Soil Survwy Manual, handbook
 

j1118; Land Capability Classification, anual M210 y Soil Taxonomy,
 

handbook Vo436 del U.S.D.A.
 

La unidad taxon6mica utilizada fue la serie de suelos, correlacio

nada con ]a familia y el subgrupo de suclos. La unidad do manejo utili

zada fuc la unidad do capacidad de uso do la tierra.
 

Se prepar6 el infori ' final en ingles y espafol, y cuenta de tres 

volimcnos: a) Uso y Manojo do los Suelos, b) Descripci6n do Suelos y 

c) G'nesis y Clasificaci6n dc Suclos.
 

Los mapas finales fueron publicados a cscala 1:20.000 (Ortofoto

mapas) y constan do un set de 167 mapas.
 

IA. Estudio para Fines de Riego "Proyecto SIIECAPA-VIEJO"
 

Dentro de la Regi6n Pacffica so efectu6 un estudio especial
 

en 1974 para fineis do riego a nivel do scmidntalle on una superficie
 

dc 150 Km2 . So utilizaron adum6s dc los conceptos anteriores, las nor

mas stablccidas por el Volumen V del 3ureauof Reclamation.
 

Se public6 el informe final en espaol y los mapas (Suolos, Uso
 

Potcncial y Riogo) a osc3la 1:20.000 en Ortofotomapas.
 

19. 	 Estudio para Fines do Riogo "Proyecto TIPITAPA-IAI.ACATOYA" 

Estudio ,spricial vfectuado oi, 1'7( a nivel de somidetalk, en 

una superficie de 1183 Fm", basado cn los mismos conceptos del -studio
 

anterior.
 

Se public6 ol info-w., final en esparol y los mapas (unlos, 'Iso
 

Potencirl y Riego) a escala 1:20.009 en Ortofotomapas.
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IC. Estudio de la Regi6n afectada por la erosi6n e6lica en "LEON"
 

2 .
 

Estudio especial lievado a cabo a nivl de detalle cn una 

superficie do r90 k.m

Este estudio consiste cn dottrminar los dAros que est5n sufri.ndo 

los suclos por los efectos du ]a u.,rosi6n e6lica acelc.rada que se pro

ducen en esa regi6n, produciendo dahos en los cultivos y en la poblaci6n. 

Los resultados del ostudio y mapas scr~n publicados en los prime

ros meses del airo de 1977. 

ID. Estudio pira fines dc riego "PROYECT) IAf!DAIME-RIVAS" 

Estudio especial realizado en 1q77 m nivel de reconocimiento 

en una superficia de) .50 km2 y a nivel de semidatalle en una superficie 

do 119 km2. 

Esta inform.aci6n sirvi6 dc base para la planificaci6n agropecua

ria del 5rea estudiaria a nivel de prefactibilidad (250 km2) y del grea
 

seleccionada para 1h implemrcntaci6n do un proqramn de agricultura diver

sificade hajo riego (119 km2) quo compriendi6 el estudio do factibilidad
 

t6cn ico-econ6m ica.
 

El informc. final comprendi6 la descripci6n do ambos estudios. Los
 

mpas (suc:los, rieqo y uso poLoncinl) fu,'_ron publicidos en hoj.Is topo

grgificas a escala 1:50.01I0 (Rcconocimiento) y en 'rotomosaicos 1:20.000 

(Semidetal le).
 

IE. Estudio porc. finos do riugo 1' ROYFCTO V"LLE DE SEDACO" 

Estudic espccial c.fcctua.io a( dos nivl:,o. (similar al -Interior) 

en 1577. Reconocimiento on .:na superfici: d; 200 km' y semidotalle on 

.30 km
2
 

http:c.fcctua.io
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La informaci6n fue2 preparada para determinar Ia prefactibilidad y
 

factibilidad de un proyecto de ricqo con cultivos agroindustriales.
 

El informe final consisti6 en la descripci6n de ambos estudios y
 

los mapas finales fucron preprodos an In misma formn cue el estudio
 

anterior.
 

2. 	 Reai6n Central Oesto
 

1970 a 1972, y cubri6 una superficie 
de 15.000 km

2
 

Fue estudiada do 


El nivel do estudio fue semidetallhdo debido a Ia predominancia de
 

5reas montaiosas y detallado en pequchas 5reas como los Valles dc S~baco
 

y Estelf.
 

El mratrial cartogr~fica y los conceptos utilizados fueron los
 

mismos que se usaron er la Regi6n Pacffica.
 

NJo sc ha publicado (J informe y existen mapas an no finales en
 

Overlays yChronaflexa escnla 1:20.n00.
 

3. Reni6n de la Cuenca del RTo Escondido
 

Fue c.studiada en -.A aio de 11172 a nivel de reconocimicnto de alta 

intensidad ycubri6una 	superficie de 12,700 km2 . 

El material cartonr5fico utilizado fueron fotograffas nreas a
 

escala 1:69.000, tomadas por la USAF ontre 1959 y 1961.
 

C.L. 	 y Soil Taxonomy
utIlizaron los conceptos de Soil Survey Manual 


y la unidad taxon6mica fuc; ci subgrupo de suclos y/o Ia asociaci6n de
 

6stos.
 

Se public6 el informrc propararon los siquicntes mapas
final y s.-: 


a uscala 1:250.0)0: Suclos, U1so Potc.ncial, Clasi-s d& Orcnaje, Unidades
 

de Pcndiente, Materiales Litol6gicos, Fisiocrafla y Veqotaci6n. Los
 

mapas bases de suelos 	se prepir-ron a esc-'.la 1:50.000 en material esta

ble y reproducible (Sopias).
 

http:esc-'.la


4. 	Regi6n Sureste (Ro San Juan)
 

hos do 1q73 y 1974 a nivel de reconoci-
Fue estudiada durante los 

2
2 .miento y cubre una superficie de 12,20n km

El material crtogr5fico y los conceptos utilizados fueron los 

mismos del estudio anterior (3). 

El informe final cst5 en imprenta y los mapas do suelos y uso po

tencial fueron publicados a cscala 1:250.,00, estando los mapas bases
 

de suelos 1:50.090 on material estable y reproducible (sepias).
 

5. 	Regi6n Central Esto (Matiguas)
 

1975 a nivel de reconocimiento
El estudio do campo se cfectu6 en 


y comprende una superficie de ,.250 km
2
 

Fue hocho de acuordo a los mismos patrones establecidos para es

tudios do reconocimientos en zonns h(medas.
 

Solamente so han preparado los mapis borradores do suelos a escala
 

1:50.000 y los resultados sc integraron 	a In publicaci6n del estudio 

que se har an lh rei6n vecina. 

6. 	Regi6n Central Noroeste (!uva SeQovia) 

Los estudios do campo sc efectuaron en 1)7, siendo el nivel del 

estudio A rconocimiento sumidetallado y cubre una supurficie do
 

2

6.000 km
 

El material cartogr~fico utilizado fuoron fotograflas a~reas
 

1:40.000 y mapas topogr5ficos 1:50.('00.
 

seric do sueios o ,sociaci6n
La unidad taxon6mica utilizoda fue la 


tipo ,mplio, scparando fases por unidadcs do capacidad, para
do series d 


las tiorras.
deterninar el uso potcncial do 


ost~n propando los mapas borradores y el informe
Actualmente s. 


ser publicado en 1377.
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7. 	 Reqi6n Siuna-Rfo Grande do llntapalpn
 

Los estudios de campo so efectuaron a principios de 1977 y se con

cluyeron a mediados dol mismo a5o, el nivel utilizado Fuc do recono

2
 
cimiento dc baja intensidad y so cubri6 una superficio de 25.000 km
 

El material cartogrffico utilizado fueron fotografras pancrom~ti

cas escala 1:50.000, mapas topogr~ficos 1:50.000 y mapas do radar
 

1:100.000.
 

La unidad taxon6mica utlizada fue el subgrupo do suclos y sus res

pectivas fases.
 

So prepararon mapas de fisiograffa, suclos, fortilidad y uso po

tencial do 1,7 tierra, a escalh 1:5.1.000 (mapas de trabajo) y 1:250.000
 

mapas finales on material heliogr~fico.
 

El informe final se oncuentra en proceso de redacci6n y serS conclui

do a mudiadosde noviembre dcl presente afo.
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RESUMEI
 

Estudios Sistem5ticos
 

1. Regi6n Pacrfica 16.000 k'm
 

15.000 km2
 2. Regi6n Central Oeste 


12.700 km2
 3. Rugi6n Cuenca del Rio Escondido 


12.200 km2
 4. Rcgi6n Sureste (Rio San Juan) 


6.250 km2
 
5. Regi6n Central Este (Matiguas) 


6.000 km2
 6. Regi6rn Central !lorouste (Nueva Segovia) 


25.000 km2
 
7. Regi6n Siuna-Rfo Grandc de Matagalpa 


.3.150 km2

TOTAL 


Estudios Especiales
 

150 km2
 1A- Proyecto do Riego "Sinecapa-Viejo" 


483 km2
 
1F- Proyecto de Riego "Tipitapa-Malacatoya" 


500 km2
 
IC- Proyecto Tolvancras dc !.6n 


220 km2
 
1D- Proyccto 'h*ndaime-Rivas 


200 Im2

1E- Proyecto Ville do Sebaco 


1.55i3 km2
 TOTAL 




PUBLICACIONES DEL ].G.N
 

MINISTERIO DE OBRAS PUBLICAS
 

JULIO -- 1976
 



DE FOTOGIAFIAS
LISTA DE pjJECIOS DE LAS COPIAS 

AEREAS Y AMPLIACIONES 

9" x 9" 15. 00 
Fotograffa por contacto 

8" x 10" 35, 00 
Ampliaci~f 

50. 0011" x 14"Ampliaci6n 

16" x 20" 75. 00
Ampliaci,5n 

20" x 24" 100.00Ampliaci6n 

trabajos fotomecginicos, fotograffasPara fotomosaicos, 
control geod6sico y suplementario, restituci6 n 

a~reas, 

fttogram6trica y trabajos especiales visitar nuestra De

pendencia situada en:
 

Km. 6 Carretera Norte
 

Instituto Geogi-fico Nacional
 

Ministerio de Obras Pdiblicas
 

Managua, D. N. 

1976 



MX:kPAS BASICOS, SERIES NORMAT5ES 

Escala Aio Public. Costo 

Serie Topogrdfica, c'nco colorns, dc los Ca

yos del Atlntico, ., hojas publicadas 1:25, 000 1965-1967 5.00 

Scrie 	Topogrdfiea, cinco colores, 255 hojas 
* 1:50,000 1156-1971publicadas (15 hojas agotadas) 5.00 

zona del Pacffico 1:100,000Serie planirmitrica, 
1956-1958 2.00 .a. Edici6n 19 hojas publicadas 

'a. Edici6n 11 hojas publicadas 1.963-1965 3.00 
1968 5.002a. Edici6n 3 hojas publicadas a 5 colores 

Serie Topogrifica a cinco colores, zona del Pa

cffico, 8 hojas publicadas 1:250,000 1965-1968 8.00 
1968 50.003 hojas publicad, en relieve 

Serie 	Planimtrica, zona dcl Atiintico 
4 hojas publicadas a 5 colores 1:250,000 1968 8.00 

MAPAS CATASTRALES._ SERIES NORMALES 

Rurales, Zona d-el Pacffico 
copias heliogrdficas de 2'. 5 x 3'. 75 

712 mapas publicados 1:10,000 1968-1971 18.00 

Urbanos, Zona del Pacffico 
copias heliogrAficas de 15" x 221. 5 

680 mapas pu)licados 1:1, 000 1968-1971 18.00 

MAPAS ESPECIALES 

1. - Mapa Oficial de Nicaragua-Edici6n Prelimi

nar 1:500,000 1968 30.00 

2. - Mapa Masaya y Vecindad-Topografico 1:5,000 1966 10.00 

1:5, 000 1968 10.003. - Mapa Granada y Vccindad-Topogrtfico 

4. - Mapa Managua y Vecindad-Topogrfifico 1:10, 000 1964 10.00 



Escala Arto Public. (o -Lo 

5 - Pictonapa de Masay' 1:5,000 1976 10. 

6 - Pictomi pa ,t (]!hirnanlga 1:5, 000 1970 10.00 

7 - Pictornapa de D-)iriml)1 1:5, 000 1971 10.00 

8 - Pictornatpa de Jinoto:I1 ,( ' 1:4, 000 1.971 10.00 

9 - Pictornapade Est(i1" 1-8, 000 1971 10.00 

10- Pictornapt de M001,97:gt1. 

4 hojas valor c/u ( 10. 00 10,000 1973 10.0 

11- Pictoma pa de Masatepo 1:4,000 1974 10.00 

12- Pictomalae Mas-Ih1lIa 1:5,000 1974 10.00 

1:3- Pictonapil e Blue'iclds 1:5, 000 1974 10.00 

14- Pictflfal de, Juig:ulpa 1 :5, 000 1974 10.00 

15- pitory1a) d! .;inotega 1:4, 000 1973 10.00 

1 PieaLom11)I do IHiva 1:5,000 1973 10.00 

17- F, tomi)a (iC M anagua 1:10, 000 1973 10.00 

18- Mapai Geol6gico do Nicaragua 1:1,000. 000 1973 10.00 

i J- DIel:mrta iWolti(o ie Ma.saya- I'opogrdfico 1:50, 000 196 7 10.00 

20- Dl)ia rtamefntUlI ChinandegalP:nimdtrio 1:150,000 1967 10.00 

I - Depa rtninlit dc. ('hotal.Hs 1:250. 000 1974 10.00 

22- Nicaraut M1ip I ol [tico 1:1,000. 000 1966 5.00 

23- Nicaragua MAl a IlilpsogrAlico 1:1, 000. 000 1906 5.00 

24- Nicariagua Mapa 1Iidrogrfico 1:1, 000. 000 1966 5.00 

25- Rod Via l Crreteras 1 :500. 000 1 )67 5.00 



Escala Aflo Public. Costo 

26 

27 

28 

29 

30 

31 

32 

33 

Divisi6n Polrtica-M,;;iciPios 

Puerto Somoza 

Litlo Cori Tsland 

Corn Island 

Puerto Corinto y Veclndad 

Puerto Cabezas 

Isletas de Granada 

Cludad de Le6n 

1:1, 000. 000 

1:5,000 

1:10,000 

1:10, 000 

1:5,000 

1:10,000 

1:10,000 

1:10,000 

1965 

1968 

1968 

1969 

1969 

1969 

1969 

1970 

{ 2. 00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

MAPAS FORESTALES PARA FAO 

34 

35 

36 

Puerto Cabezas 

Awastigni 

Wounta 

1:100,000 

l100,000 

1:100,000 

1967 

1967 

1967 

4. 00 

4,00 

4.00 

37 

38 

39 

40 

41 

42 

Cabo Gracias a Dios 

Waspin 

Alamicamba 

Bambana 

Prinzapolka 

Mapa de Caminos ( Coco-Wawa) 

1:100,000 

1:100,000 

1100,000 

1:100,000 

1,100,000 

1:250,000 

1967 

1967 

1967 

1967 

1967 

1966 

4.00 

4,00 

4.00 

4.00 

4.00 

4.00 

HTDROGRAFTCO DE LA NAVOCEANO 

43 

4,4 

45 

Bluefields 

Puerto Somoza 

Corinto Harbor and Approaches 

1968 

1969 

1967 

22.00 

22.00 

22.00 

* AGOTADO 
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NICARAGUA. 
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NICARAGUA 

ItICE DIEMAPAS
 
ESCALA 1250.000
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NICARAGUA 

INDICE DEFOTOORAFIAS AEREAS 

ESCALA 1:64,000 
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NICARAGUA. 
INDICE DE FOTOGRArIAS AEREAS 

E5CALA 130,000 HONDURAS : 
U 5 AIR FoRcr -- 1 11
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INDICEoE FOTOGHAFIAS AEREAS 
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