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ABSTRACT
A PROCEDURE USED IN THE CONDUCT OF A RESOURCE
SURVEY IN AN UNDERDEVELOPED COUNTRY
By

Dirk van der Voet

Large areas of Brazil, known to have potentiali for
develcpment under the right ccmbination cf crop, pasture,
and forest use, and with management adapted to the type
¢f soil and terrain are presently uncccupied. Settlement
of these arecas by lcw-income farmers from over-populated
regions will ccntribute to Brazilian progress and stimu-
late eccnomic and social development. This can be accom-
plished in an orderly manner if this settlement can be
guided by knowledge of the extent, loccation and qualities
of arable soils and requirements fcr proper crepping and
scil management.,

For the purpose of determining the extent, lccation
and qualities of arable soils, the Resource Survey Prcject
of the Frontier Develcpment Program, Agrarian Reform, was
established in 1964. The objectives of the Project were
to locate 30,000,000 hectares (about 75 million acres) of
fertile soil suitable for settlement in the interior of

Brazil. The Project's area of operations consisted of the
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western two-thirds of Brazil including the States of
Acre, Amazonas, Goié%, Maranhao, Mato Grosso, Paré, and
Piauf. Also included were the Federal Territories of
Amapd, Roraima, and Rond®nia.

The source of the Project cadre was the Division
of Pedology and Soil Fertillity of the Brazilian Ministry
of Agriculture. Twenty-one trainees were added to the
Project staff in January of 1966. These trainees were
all recent graduates of Brazil's collieges of agriculture.
An intensive training program was conducted for the new
personnel during the period January 10, 1966 through
March 15, 1966.

Two soll scientists of the United States Department
of Agriculture, Soil Conservation Service, served as ad-
visors to the Project during 1965 and 1966, and one dur-
ing 1967 and 1968.

Operations were divided into a series of phases for
the purpose of attalning the Prcject's objectives.

The first of these was referred to as the Preli-
minary Phase. This phase consisted of the orientation of
new staff members; famillarization with the Project area;
research, collection and cataloguing of basic material;
establishment of contacts and relationships with other
agencies, government and private; acquisition of supplies
and equipment; and planning.

The Exploratory Survey Phase followed the Preli-

minary Phase. A schematic (exploratory) soil map of the
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Project area was developed with accompanying legends and
interpretations. The purpose of the schematic map was
to determine where the best opportunities for increased
intensity of land use exlisted in frontier areas. The
objective of this survey was to locate sufficient unused
or underused land of acceptable quality to settle seven
to ten million people in a ten-year period. The con-
struction of the map was based on (1) previous soil
studies and experience; (2) exploratory fleld studies;
(3) information on geology, climate, vegetation and
topography; (4) aerial photo interpretation; (5) air
observation.

The Reccnnalissance Soll Survey Phase followed., The
purpose of this phase was to confirm and more accurately
identify those areas suitable for settlement which would
permit efficient, sustained use of land. It was the goal
to map 30,000,000 hectares at the reconnaissance soil
survey level.

The final phase was the publication of maps with
supporting descriptive material. The basic map published
was the schematic soll map at a scale of 1:5,000,000.
Three interpretive maps were developed based on the
schematic map. Each one of these interpreted the sche-
matic map for a defined level of management. The three
levels were: (1) primitive, reflecting a low level of

technical knowledge; (2) semi-developed, reflecting a
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reasonable level of technical knowledge; and (3) de-
veloped, reflecting a high level of technology. The
solls of the schematic map were rated for each of the
levels of management according to the following four
classes of suitability: (1) good; (2) fair; (3) poor;
(4) not suitable.

Certain problem areas in the conduct of the Pro-
Ject's operations were identifled as being of signifi-
cance., The lack of administrative ability and managerial
skill on the part of Project personnel was a cause for
delays in reaching target dates. The attitude on the
part of the indigenous personnel that they did not need
technical assistance resulted in the fallure to use the
experience and knowledge of the American advisors to full
advantage. The fallure to provide sufficient funds on
the part of the Government of Brazil resulted in delays,
and fallure to meet all of the Project's goals. The
lack of coordination with other agencies in the early
stages of the Project contributed to delays. Failure
to adequately coordinate the efforts of the several
institutions engaged in international resource develop-
ment was a cause for misunderstanding and duplication

of effort.
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INTRODUCTION

The objectlive of thls thesis 1s to present a pro-
cedure used in the conduct of a resource survey project
in an underdeveloped country. The basis of thls work is
the author's experience, supported by additional research,
as an advisor wlth a resource survey project in Brazil
during the period January 29, 1965 to January 29, 1967.
This project was known in English as the "Resource Survey
Project" and in Portuguese, the language of Brazil,
"Projeto De Levantamento Dos Recursos Naturais." It is
not intended that the procedures, organization, steps,
and phases of that particular project are directly appli-
cable to all resource survey projects being proposed in
an underdeveloped country. There were, however, certain
baslc actions and steps taken in the development of ob-
Jectives, and in the preparation, initiation and organ-
lzation of the project, and the development of procedures,
that are applicable with adaptations to similar types of
projects in other countries that are underdeveloped.

The original intent was that in addition to the
soll, climate, vegetative cover, surface water and other

related resources be included. The projJect developed,






however, because of problems into what was primarily a
soil survey. Certain basic procedures used and presented
in this work, although developed from what was essentially
a solls project, are applicable to projects concerned with
other disciplines and resources.

The Resource Survey Project was closely related to
and a part of the Agrarian Reform Program in Brazil. Its
basic purpose was to determine the extent and location of
relatively unsettled land areas which could provide land
resources and economic opportunity for several million
people from the overpopulated Northeast and other areas
of Brazil of excess population. Specifically, the project
had as 1ts objective the location of 30,000,000 hectares
(75,000,000 acres) of soll of relatively high fertility
sultable for settlement within the interior of Brazil.
This objJjectlive was to be reached through the development
of a schematic (exploratory) soil map, and reconnaissance
soll surveys. A second, but none the less extremely
important objective, was to increase the size, scope, and
effectiveness of the solls staff within the Ministry of
Agriculture. Thils was referred to as institution build-
ing. These are related as the specific purpose and ob-
Jectives of this specific prcject. Another type of a
resource survey projJect would have a different purpose

and other objectives.






FIGURE 1l.--Sugar Loaf Mountain, Rio De Janeiro.
The headquarters of the Resource Survey Project was
located here in Rlo, the former capital of Brazil.



CHAPTER I

BACKGROUND OF THE RESOURCE SURVEY PROJECT

Introduction

Three areas of background information are pre-
sented in this opening chapter. The first of these is
concerned with current data and statistics on the country
of Brazil, which relate to the pressing need not only of
frcntier development, but development in such other areas
as health and education. The second area discusses some
of the events 1n the hlstory of Brazil which have contri-
buted to or affected the lack of development in the in-
tericr of the country, and the heavy concentration of
population 1n the Northeast of Brazil and along the
Atlantic Coast (see Map No. 2, Area of Major Demographic
Density, in map envelope inside back cover). Attempts
at penetration and development of the interior are also
described in these paragraphs on Brazilian history. The
final area discussed 1s that period immediately prior to
the establishment of the Resource Survey Project, and
the serles of events which resulted in its establishment.

The presentation of this background material

should provide for a better understanding and appreciation






of some of the reasons why an accelerated program of
resource development 1s vitally needed in Brazil. The
Resource Survey Project 1s a basic element of this pro-

gram of resource development,

Current Data and Statistics on Brazil

Brazll, which 1s the location of the Resource
Survey Project, has been referred to by some writers as
the sleeping giant of South America. She is the fifth
largest nation in the world, having 3,290,000 square
miles. Approximately one-half of the population of
South America lives within her borders. The latest
estimates are in the vicinit§ of 85 million, making her
the elghth largest nation 1n the world in terms of popu-
lation. More than 70 per cent of this population lives
in a narrow strip along the Atlantic Coast (28).

The rural population of Brazil comprises nearly
two-thirds of the total population of the country. About
three-quarters of this rural population are elther land-
less or live on uneconomic units. One per cent of the
landowners control 47 per cent of the land. Much of this
rural population lives in extreme poverty and subsists on
inadequate diets. This situation 1s particularly acute
in Brazil's Northeast area, where heavy over-population
on resource-deficient land 1s resulting in unrest (3).
Approximately 25 per cent of the total population of

Brazi1l 1ives in this Northeast area.






This country 1s reputed to have one-half the wealth
of South America (28). Brazil is the leading producer of
coffee in the world and is number three in the production
of sugar, corn, cocoa and tobacco. The world's largest
hydroelectric power potential lies within the borders of
Brazil. The estimate is that Brazil has one-seventh of
the world's iron ore reserves, 16 per cent of the world's
timber, and incalculable wealth of gold, silver, diamonds,
minerals and semi-preclous stones. But most of all this
is undeveloped.

Along with this tremendous potential Brazil has
South America's highest child-mortality rate of 11.2 per
cent; third highest illiteracy rate of 50 per cent; third
lowest per capita income of $285, and a ruinous state of
inflation. Forty per cent of all Brazillans are affected
wlth a major disease, and the average 1life span is fifty-
five years.

These facts are presented here to enable the reader
to have a better understanding of the need for a Frontler
Development Program in Brazil.

Brazilian History and
Frontier Development

There are events in the history of Brazil which have
contributed to the problem of concentration of population
in the Northeast and in the border along the Atlantic

Coast, The Portuguese Mariner Cabral discovered Brazil
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in the year 1500, only elght years after Columbus had
landed on the North American contlnent. The country is

Portuguese 1n language and custom (6).

Early Exploration of the Coast

During the period frcm 1500 to 1526 Portuguese
merchants were granted permission to explore and trade
along the Brazilian coast (7). They discovered here the
valuable red colored dyewood called "brazil," from which
the country has received its name. This dyewood was the
coast's only important article of commerce for a gener-
ation. This period also saw the start of miscegenation
in Brazil as these merchants, and the workers they brought
with them, intermarried with the native Indians (25).
The Portuguese word "mameluco" is used as the equivalent
of the Spanish "mestizo" meaning half cast. Other terms
used 1n connection with miscegenation are "caboclos" for
those born of white and Indian, and "curibocas" for those
born of Negro and Indian. Many people in Brazil today

blend all three strains.

Period of the Captaincies
During the period from 1531 to 1550 King John III
of Portugal organized a system of proprietary grants.
These were large tracts of lands known as captaincies,
and were granted to individuals who had economic backing.

The intent here was development by means of private means
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rather than by royal expense. These captalncies had
rights similar to those granted to proprietors in the
English colonies. The location of these captaincies
started in the north at what is now the city of Belem
at the mouth of the Amazon River, and followed the
coastline south to what is now Santos in the State of
Sao Paulo (see Map No. 1, Mapa Do Brasil).

There was a need of labor to operate the sugar
plantations established on these captaincies. The first
source of slave labor was the Indians. They did not
adapt too well to plantation 1life, apparently, and so
the Portuguese turned to the African slave trade as a
source of labor. The Brazilian states of Rio Grande de
Norte and Ceara were founded as slave trading centers.
Through this system of captaincies, sixteen towns, forti-
fied harbors, and colonies were established along the
Brazilian coast. The colonists raised livestock, planted
European-type crops, exported dyewood, sugar, cotton and
tobacco, and profitted from the labor of Negro and Indian
slaves.,

Sugar had been introduced from the Madeira Islands
as a quick money crop in the tropics. The establishment
of the sugar plantations known as fazendas in the North-
east started during the period of the captaincies, and
continued on during the 17th and 18th centuries. This

was also the start of the problem of land reform which



FIGURE 2.--Sugar plantation in the State of S3o
Paulo. Sugar was introduced into Brazil from the Madeira
Islands as a quick money crop in the 1500's. Today
Brazil is the world's number three producer of sugar.
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Brazll faces today. These sugar plantations were the
start of the great estates, and their owners known as
"fazendeiros;" the landed aristocracy. Small tenancy

was discouraged. Each fazendelro was permitted to pur-
chase 120 slaves a year in the early 18th century with

a total import of approximately 50,000 Negroes each year.
On the fazendas the fazendeiro had complete authority and
often kept his own militia. It was thus that the popu-
lation of Brazil became concentrated on the coast and in

the Northeast. The book "Os Sert®es" (Rebellion in the

Backlands) by Euclides da Cunha is an interesting de-
scription of the physical, social, economic and political
conditions in the Northeast at the start of the present

century (10).

Movement to the Interior

It would be incorrect to say that there was no
movement to the interior, but it was limited and cannot
compare with that which took place in the Unlted States.
Reasons have been given for this lack of penetration.
An escarpment hugs the coast and there is no true coastal
plaln, only a narrow shelf. This has hampered communi-
catlon and penetration into the interior (16). Other
reasons given are the desert behind Pernambuco, and the
Jungles and unnavigable rivers (7). (See Map No. 3, Types
of Vegetation. This map shows a large proportion of the
Northeast to be to caatinga type of vegetatlon which is

a troplcal thornbush to desert type of vegetation.)
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The Bandeirantes

The accounts of attempts at development cf the
interior are found almost from the very start of Brazi-
lian history and continue up to the present day. The
first of these movements was by the "bandeirantes" from
Sgo Paulo (13). The "bandeirantes" have been described
as ploneers. They were organized into raiding groups
under their private banners or "bandeiras," and hence
the name "bandeirantes." From S3ao Paulo rivers led
south and west to the Spanish cclony of Paraguay and
northwest into the Mato Grosso, Goifs and Minas Gerais
areas., Indians, slaves, gold, diamonds, and rich pas-
ture lands were the objectives of these movements.by the
"bandeirantes" into the interior alcng the rivers. They
often drove cattle ahead of them and established ranches.
The States of S3o Paulo, Minas Gerais and Goifs were
founded by the "béndeirantesﬂ" They reached such dis-
tant points as Peru and Ecuador in their movements up
the Amazon River, according to historical records. The
activities of the bandeirantes took place during the 17th
and 18th centuries. These activities also contributed to
the establishment of the large landed estates. Despite
the activities of the bandeirantes the bulk of the popu-

lation of Brazil remained on the coast.
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The Amazon Basin, the Mato
Grosso, and GoliZ&s

The process of making latex used by the explorers
of the Amazon in the 1700's was learned from the Indilans.
This was the start of the rubber trade and resulted in
settlement of the Amazon Basin. Manaus became the center
of this activity, 1,000 miles up the Amazon. This era
collapsed at the end of the 19th century when Brazil's
wild rubber lost the world market to the British plan-
tation orchards of the East Indies and Malaya.

Other attempts at settlement and development of the
Amazon Basin came during the administration of the Brazilian
president Getulio Vargas. In the decade from 1930 to 1940
Vargas opened up the Amazon Valley to development. Today,
exports from the Amazon region of Brazil consist of
mahogany, carnauba wax, rotenone for insecticides, Brazil
nuts, babacu oil and coconuts.

It was under Vargas that the government made an
organized attempt to settle the interior. Exploring
parties composed of botanists, doctors, agriculturists,
and engineers surveyed routes into the Mato Grosso and
Goigs Plateau. Goigna, the new capital of Goids, was
founded in 1942, 1In 1966 its population was over 150,000
(5). This city of the interior has a fine middle class
hotel which would compare in comfort, service and food
With any similar hotel in the States. Large groups of
Self reliant middle class families cleared land in this

&rea and started diversified farming.
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It has been the dream of many Brazilian leaders
for almost 200 years to move the federal capital into
the interior (47). Under the administration of Presi-
dent Juscelino Kubitschek in the late 1950's the new
capital of Brasflia was built 800 miles in the interior
in the savannah lands of Brazil's centrzal plateau. It
was also during Kubitschek's admipistration that BR 29
was built. BR 29 1is the national highway which extends
from S3o Paulo in the east to P8rto Velho on the Madeira
River close to the border of Bolivia. This highway
crosses the sugar and coffee plantations of SZo Paulo,
the savannah lands of the Mato Grosso and on through the
tropical rain forest of the Territory of Rond8nia.

Despite these attempts at development of the in-
terior from the time of the bandeirantes in the 1600's
to the construction of Brasilia in the middle 1900's,
the mass of Brazil's 85 million population still live
within 100 miles of the coast. About two-thirds of the
country 1s sparsely occupied with about 2 per cent of the
total area in crops and more than half in forest. The
savannah country of Mato Grosso and Goids states, and
the tropical rain forest of western Brazil and the

Amazon Basin are still largely undeveloped.
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Establishment of the Resource
Survey Project

The purpose of the final section of this background
chapter is to discuss in chronological crder the signifi-
cant events which started in 1963 and led up to the
establishment of the Resource Survey Project of the
Frontier Development Prcgram. The complete list of
these events appears below and then each 1s discussed
in turn,

1., Survey Team of the United States Department

cf Agriculture 1in Brazil

2. Rio Conferences on Resource Develcpment

3. The Project Agreement

i, The Project Implementation Order

5. Interagency Frontier Development Team in

Brazil
6. The Participating Agency Service Agreement
Survey Team of the United States

Department of Agriculture
in Brazil

Organiggtion and Purpose
of the Team

1 (the United

Prior to 1963 the aim of the USAID
States Agency for International Development) agricul-

tural program in Brazil was to assist and foster

1For' explanation of abbreviations used see List
of Abbreviations, p. Xl
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Brazilian agricultural development through the program
of the AID Agricultural and Rural Development Division.
Up to this point the program had consisted largely of a
number of small and relatively limited agricultural pro-
jects carried out under a service arrangement. In
fiscal year 1963 and 1964 a new approach was taken and
funds for agricultural development were increased con-
siderably. Part of the new approach was that emphasis
be placed on contract personnel as opposed to direct
hire. Objectives were developed and included the
following:

1. The expansion and diversification of agri-

cultural exports.

2. Improved food supplies.

3. Better land resource distribution.

The efforts of USAID to maximize the use of con-
tracts to keep direct hire personnel to a minimum re-
sulted in contractual arrangements with many organizations
to undertake work related to agriculture and rural develop-
ment programs. Primary emphasls was placed on Land Grant
Colleges and the United States Department of Agriculture.
The Secretary of Agriculture expressed the desire to
cooperate to the maximum extent possible as requested
by USAID. 1In 1963 the International Agricultural Develop-
ment Service was established within the United States

Department of Agriculture to handle cooperation with AID.
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It was the position of the USDA (United States
Department of Agriculture) that assistance to AID in
Brazil would be prcvided ¢n the rasis cf reccmmen-
daticns of a special survey team to Brazil and thrcugh
trie establishment of a USDA mizsion in Brazil rather
than by suppliying personnei to USAID. The ccmpcsition
cf the USDA mission tz Brazil and many of tne detalls
of 1ts operation were vo be developed based cn reccm-
mendations of the survey teazm. The team was authorized
on a relmoursioble basis. The mission of the survey team
was to analyze the agricultural situation c¢f Brazil, the
needs and possibiliities, and to ascertain what assis-
tanze might be prcvided considering these factors, and
the policies, programs and gocais ¢f USAID and the Govern-
ment of Brazil.,

After discussions both with AID and within the
Department of Agriculture eight specialists were selected
to serve on the team to represent the agencies concerned
and to assure as brcad coverage as possible. Agencies
of the USDA represented were Agricultural Marketing
Service, Agricultural Research Service, Economic Re-
search Service, Farm Cooperative Service, Farmers Home
Administration, Federal Extension Service and the Soil
Conservation Service. The team leader was Charles R.
Davenport, Chief, Western Hemisphere Branch, Economic

Research Service. The representative of the Soil



Conservation Service was Roy D. Hcckensmith, Directcr,
Soil Survey Operations.

The team spent three days in intensive briefing
sessions upon arrival in Rio de Janeiro in Octcber of
1963. These sessions were with the American Ambassador,
Lincoln Gordeon; the Agriculitural Attache, Ford Milam;
Food for Peacej; Brazilian Federai Ministry of Agri-
culture; and USAID cfficials.

Upon completicn of the priefing sessions two and
a half weeks were spent in the field to determine pro-
blems first hand. Follcwing the field work twc weeks of
additional discussions were held in Rio with Brazilian
and USAID officials and otheré familiar with all phases
of Brazilian agriculture. During tnis final period the
team prepared its report.

Considerations of the
Team Report

The Brazilian Economy

In zcnsiderirng and analyzing the USAID objectives
and requests the USDA Survey Team gave consideration to
the current state of the Brazilian economy. The follow-
ing paragraphs are a summary of some of the facts of the
Brazilian econcmy which the team considered relative to
the USAID objectives and reguests for technical assis-

tance.
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The Brazilian economy has experienced political
instability, serious regional and structural diffi-
culties, severe inflaticn, and mounting social unrest.
The rural pcpuiaticn has been in a depressed condition

as a result cf prevailing types cI agricuitural syst

4]

ms,
land holding patterns, inequitaole prices, and produc-
tion and marketing probi=ms particularly in the North-

east.

Agricultural Frocolems

Agricultural development 1s a prereguisite for
Brazilian economiz progress. The agricultural sectoer 1is
the source of 1liveiihood for the bulk of the population,

Brazilian agricuitural problems vary considefably
by region and stem frcm many facts. The over-all problem
is ¢cne of paraliel development of human and natural re-
sources 1n the agricultural sectcr. Strategic aspects
of the over-all prcblem reiate tc transportation, land
tenure, land utiiization, literacy, agricultural techno-
logy, capital, the multiplicity of government agencies,
and a ccmbination of these areas.

The lack of adequate transportation is a central
problem affecting prcduction, marketing, and development
of the interior of the country. A large part of Brazil
is virtually isolated by the lack of transportation
where such facilities are either inadequate or entirely

lacking. It has been estimated that most of the
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FIGURE 3.--The planalto of Brazil. Here on the
Planalto (central plateau) 800 miles from the coast,
Brazil has built its new capital, Brasilia to en-
courage development of the interioro The three
erosion surfaces described by Cornell soil scientist
Reeshon Feuer may be identified in this picture.
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country's transportation facilities lie within a coastal
belt 300 miles wide. New settlers have been moving into
the uninhabited reglons of Brazil along transportation
routes as rapldly as such routes are opened.

The exlisting system of land tenure is a serious
handicap to agricultural development. The majority of
farms are too small for the farmers to apply modern
methods to significantly increase both output and in-
come. Many such farmers are both deficit in basic needs
and outside the market econcmy. Moreover, they are a
source of economic and politicallinstability and have
little prospect of contributing to Brazil's economic
progress. lComplicating this problem is the lack of a
cadastral survey and conflicts cver property boundaries
with many farmers occupying land without titles.

Land utilization problems are two fold: 1large
areas in the interior have not been developed although
they are potential agricultural areas, and much land is
in large holdings and 1s either 1dle or underutilized.
This situation precludes the solution of the-land tenure
problem within the agricultural sector, the possilble
absorption of excess urban population in agriculture,
and the utilization of population increases 1n agricul-

ture.
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Frontler Development

USAID Program Goals.--Frontler development 1is

referred to in the Program Goals and Activities of USAID
Brazil for the fiscal year 1964. The goal proposed in
the area of frontier development was to assist in re-
lieving the socioeconomic problem of the Northeast by
improving the level of living of one million impoverished
farm families; reducing political tensions; increasing
the precduction of livestock and food crops; and provid-
ing opportunities for clear-titled and economic farm
units for small farms through several activities.

A migration study was planned to determine move-

ment characteristics of migrants, settlement problems,
factors 1n success and migration motivation.

A resource survey was proposed to determine best

settlement areas with emphasis c¢n Goi§s, Mato Grosso,
Maranh3o, Bahia, Parana, and Amap3d (see Map No. 1).
Cocperating were to be SPVEA, CIVAT, SUDENE, Bank of
the Northeast, Bank of Amazonas, Ministry of Agricul-
ture, state governments, other federal entities, and
international groups such as FAO, OAS, and CIDA. Esti-
mates were that land was needed to settle 7-10 million
Pecple 1n ten years.

A resettlement project to assist 30,000 families

to relocate by FY 1965 was planned.

A land transfer activity was proposed to include

Pesearch and technical assistance and very limited
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financial assistance 1n developing a system to ensure
efficient land use and improving the system c¢f land
description, title clearence, transfer and registration.

The USDA survey team was Informed that the activi-
ties 1n which USAID had an interest in securing USDA
assistance 1in addition to marketing, and livestock pro-
ductive goods, included frontier development.

Situation in 1963.--The situation relative to the

need for and possibilities for frontler development a*
the time the USDA survey team made its study in late
1963 is described in the following paragraphs (3).

The rural population of Brazil makes up al=-
mest two-thirds of the country's population. The
estimate 1s that up to three-quarters of this
rural population do not own land, or operate un-
economically small farm units. Many live 1n ex-
treme poverty and subsist on lnadequate diets.

In the Northeast there was an estimated need for
one to two million jobs with an expected need for
300,000 additional job opportunities per year. To
create additional opportunities in agriculture or
in agriculture based industries, there 1s a need
to 1Intensify agriculture. This should be done 1in
areas where the greatest yleld can be attained,
measured in terms of new opportunities per unit

of investment, under basically sound programs of
economic development.

Brazil has great areas of undeveloped lands
These 1nclude the States of Mato Grosso, Goids,
Bahia, Maranh¥o and Para, and the Territory of
Amapd. The settlement of these areas could offer
major relef to the problems of the Northeast,
and bring appreclable areas into the economy of
the country. Other areas include Amazonas,
Roraima, Rond8nia and Acre.

Brazll is concerned about frontier develop-
ment. This 1s demonstrated by the fact that there
are over fifty state, federal and private agencles
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related to or concerned with frontier development
in some way or other. Planning of the agencies
is generally far ahead of activities. States
which had settlement activities were MaranhZo,
Pari, Goi&s, and Mato Grosso. Activities were
generally related to federal and state owned
land, and ranged from elaborated plans to simple
land disposition.

Resource Survey.--As previously stated one of the

segments of USAID's goals in frontier development was a
resource survey. One of the early steps recommended by
USAID was an exploratory study to determine where the
best opportunities exist for increased agricultural use
of land in the frontier areas, especially in Goiis,
Mato Grosso, Maranh%o, Bahia, Para and Amapi.

It was USAID's belief that this exploratory survey
should eliminate immediately areas unsuited to agricul-
tural settlement; lccate areas with apparent suitability
some of which would need further study; and finally
deliniate areas clearly suitable for development where
settlement should be encouraged immediately. This sur-
vey was not expected to be in sufficlent detall for use
In detailed land classification.

The objJjective of this survey would be to locate
Sufficient unused or under-used land of acceptable
Quallty to settle 7-10 million people in the next ten
years. Such land should have the follcwing character-
I1stics:

1. Sufficient natural fertility to meet needs

for at least the first 3-5 years.
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2. Be free of majJor natural obstacles which would
necessitate immedlate large investments in
drainage, irrigation, terracing, etc.

3. Be reasonably accessible to transportation and
marketing facilitles or in areas free of major
transportation obstacles.

4, Have reasonable control or potential for con-
trol of major health hazards without vast
expenditures of funds.

To carry out this undertaking, USAID recommended
that the USDA furnish one soill sclentist and rural develop-
ment speclalist or land economist competent in rural
development planning for one-year as resldent personnel,
and four short-term consultants for about three months,
Personnel were to be based in the state of Goids with
ccnsiderable travel lnvolved. Resident personnel were
to revert to resettlement activity after the year on this
activity. (These were the original recommendations and
were altered conslderably before the project was estab-
lished.)

Recommendations of the
Survey Team

The USDA survey team conslidered USAID's requests
for technlcal assistance both from the USAID and the
Brazillan point of view. They also considered agri-

cultural problems as they related to the requests. The
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team then made recommendations aimed at providing the
basis for a proposed PASA (Participating Agency Service
Agreement) agreement between the USDA and AID personnel
for technical assistance 1n Brazil. The team's recom-
mendations were concerned with the procedure to be
followed in making requests, the type of assistance,

areas of responsibllity, and short-term assistance.

Procedure

It was recommended that a written request be made
to the United States Department of Agriculture by the
Brazilian Ministry of Agriculture requestling that techni-
cal assistance be provided. This request was to cover
the activities for which 1t was proposed that USDA should
have primary responsibility. The request was to be
addressed to the United States Secretary of Agriculture,
and to be specific as to the type of assistance requested.
It was recommended that the Brazilian Ministry be pre-
pared to support these activities by the provision of
adequate Brazilian resources and to be responsible for
coordination in the areas concerned with other Brazilian
entlties.

It was recommended that USAID should enter into a

new Project Agreement with the Ministry of Agriculture

covering USDA activities. The USDA survey team was to

prepare a proposed PASA agreement with AID, to be supplied

to both agencies in Washington for negotiation. USAID/
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Brazll was to prepare a Plan of Implementation based on

the Project agreement and forward this to AID/Washington
for approval to permit final negotlations of the PASA
agreement. It was recommended that the USDA be given
opportunity to review both the Project Agreement and
Plan of Implementation 1n draft form before they were
finalized.
Areas of Primary Responsibillity
Recommended for the USDA

The USAID requests for technical asslistance were
separated into two categories. The first category recom-
mended those areas in which the USDA would take primary
responsibility includlng long-term and short-term
assistance. The second category recommended those areas
in which USAID would take primary responsibility and in
which USDA might or might not provide short-term assis-
tance., The team recommended that primary responsibility
be given the USDA in the followlng areas: cooperatives,
credit, estimates and forecasts, market news, economic
analysis, land transfer, and disease control. In addi-
tion the survey team recommended that an agricultural
economist or agriculturist should be provided as the
USDA Chief of Party. This resident Chlef of Party was
to carry out the functions of advisory and coordination,
supervision, program planning and development and ad-

ministration.
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Short-Term Assistance

The team stated that 1t appeared that 1n view of
the short time avallable exploratory surveys must con-
slst largely of pulling together iInformation which is
now available in Brazil. Moreover, Brazilian and
United States technicians who are familiar with the
country's resources should be able to carry out such an
exploratory survey more expeditlously than outsiders
both unfamiliar with Brazil and with the information
avallable in the many agencles involved. It would ap-
pear that USDA technical asslstance might be approprilate
for some short-term assistance. USAID Project leader-
ship might be provided by direct hire personnel. It was
recommended that USDA provide such short-term technical
assistance as requested by USAID and recommended by the

USDA Chief of Party for specific areas as needed.

Rio Conferences on Resource Development

The USDA Survey Team Report of December, 1963, had
recommended short-term consultants only for the Resource
Survey of the Frontler Development Program. It was the
belief, however, of some of both USDA and USAID per-
sonnel that there was a need for long-term consultants.
In May of 1964, Roy D. Hockensmith, Director, Soll Sur-
vey Operations, USDA, SCS was again 1in Brazil relative
to Frontier Development. During May, conferences were

held by Mr. Hockensmith with Dr. James L. Haynes, and
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Albert W. Pollard of USAID and Herodoto da Costa Barras,
Marcelo Nunes Camargo, Leonardo Vittori, and Abllard F.
de Castro of the Divislon of Pedology and Soll Fertility,
Ministry of Agriculture. As a result of these conferences
it was determined that two full-time consultants, as well
as short-term consultants, would be needed on the Re-
source Survey Project. It was stated that:

« « » In this survey the USDA, 1f requested, may

be able to give technical assistance to technicilans

in the appropriate agencies in Brazll in those

phases of the work in whilch the USDA people can
bring greater skills or improved techniques than
now exist in Brazil. The bulk of the actual work,
however, must be performed by Brazilians them-
selves.,

As a start in this understanding, the USDA
may be able to amend 1ts PASA to furnish two soil
sclentists for two years and some soill consultants
for short periods as required (18).

One of the two long-term consultants was to have
experience in aerlal photograph interpretation for soll
survey. The second was to have experlence in soll sur-
vey interpretations. It was hoped that they would be
able to arrive in Brazil in September of 1964,

Another statement resulting from these conferences
was that, "The DivisTo Pedologla e Fertilidade do Solo,
DPEA, in Rio had highly competent soil scientists. . . ."
The "Division" was an important agency in the develop-

Mment of the Resource Survey Project of the Frontiler

Development Program.
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The Project Agreement

On May 30, 1964, as a result of the conferences of
that month in Rio, the Coordlnating Commission for the
Alliance for Progress, the Brazilian Ministry of Agri-
culture and the United States Agency for International
Development with the concurrence of the Brazilian
Government Representative for Polnt IV entered into an
agreement for the Resource Survey Project (31).

The following are exerpts from the Agreement which
are of significance.

a. Large areas of Brazll known to have potential
for development under the right combination of
crop, forest and pasture use, and with management
adapted to the type of soll and terrain, are pre-
sently unoccupled. Settlement of these areas by
low-1income farmers from over-populated reglons
will contribute to Brazillian progress, and stimu-
late economic and soclial development in an orderly
manner, 1f this settlement can be guided by know-
ledge of the extent, location and qualities of
arable solls and solil management.

b. It 1s, therefore, particularly 1important to
locate areas with solls that are suitable for
cultivation by farmers who presently possess
relatively little or no caplital resources, edu-
cation, and skills and to provide opportunities
for these farmers to develop both skills and
sound economlc farm units.

¢. Cursory exploratory field studles, air photo
interpretation and alr observation will be the
basis for developing an exploratory level soil
survey of 600 million hectares in the States of
Goifs, Para, Mato Grosso, Amazonas, Maranhao,
Piaul, and the Federal Territories of Amapd,

Rio Branco (Roraima) and Rond8nia.

d. Surveys conducted at a reconnaissance level

of selected areas thought to be sultable for
settlement will be conducted on 30 milllion hectares
(75 million acres). Extensive field work as well
as aerial observation and alr photo interpretation
will be required.
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e. MaJor emphasis will be on soils, climate,
vegetative cover, surface water, and related
factors which determine resource capacity for
possible agricultural uses of the land. This
information on resource capability, together
with information on markets, health, demographic
and soclial aspects, to be developed in comple-
mentary research, willl serve as a basis for
developing policies and programs for frontier
occupation and development.

The survey 1s expected to indicate the
areas in which 1t may be possible to carry
on intensive cropping, those which are likely
to be suitable only for well managed forestry
use, and those for which a combination of
forestry, pasture and cropping is feasible.

f. The Ministry of Agriculture agrees to design-
ate a member of the Division of Pedology and
Fertllity of Solls, acceptable to the Project
Council, to serve as Project Manager to the ex-
clusion of other duties, and to be immediately in
charge of day to day operations, including super-
vision of the locally employed project staff,
preparation and submlission of detalled work plans
and budgets for approval by the Project Council,
preparatlion of perlodlic reports and management of
property asslgned to the Project.
The slgning of the Project Agreement offlcially
brought into existence and established the Resource Sur-
vey Project of the Frontler Development Program on May

30, 1964,

The Project Implementation Order
On June 30, 1964, a month following the signing of
the Project Agreement, the Project Implementation Order/
Technical Services (PIO/T) was signed by USAID and the
USDA. This was the officlal request from USAID to the
USDA requesting the technical assistance in the form of

consultants (32).
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The following are exerpts from the PIO/T which are
of significance.

a., Objective: Technlcal services are to be pro-
vided in support of Frontier Development Project
to help produce (1) exploratory soil and resources
capability survey in Maranhdo, Goiis, Mato Grosso,
Pata, Amapd, and other areas of the Amazon Basin,
and (2) reconnaissance level surveys of the selected
parts thereof. These surveys and complementary
studies on markets, health, demographlc and social
aspects willl serve as a basis for developilng
policles and programs for frontier occupation and
development.

b. Scope: Within the policy guidelines of the
Director, USAID/Brazil under the direction of the
USAID Agricultural and Rural Development Officer,
the technical personnel will include:

(1) Two two-year speclalists to assist soils
specialists of the Department of Pedology
and Soll Fertility of the Minlstry of
Agriculture with respect to:

(a) Planning solls surveys at both the
exploratory and reconnaissance level

(b) Conduct of field operations as well
as supporting laboratory work

(¢c) Correlation of data, preparation of
maps and reports

(2) Short term consultants to support the
actlvity described by advising on highly
specialized problems as need arilses

Technlcal personnel willl be required to spend a
large percentage of thelr time in field investi-
gatlon on extended fleld trips in tropical forest
reglon travelling by air, auto, boat and horseback.

c. A well trained, competent but small group of
soll survey specilalists (formerly functioning
under Soils Commissions) of Department of Pedology
and Soll Fertility of Ministry of Agriculture,
wlll be the Brazilian entlty responsible for these
surveys.

Interagency Frontler Development
Team in Brazil
At the same time the Rlo conferences described

were taking place, and the Project Agreement and PIO/T
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were belng prepared a special team was in Brazll studying
Frontier Development. Some of the participants 1n the

May conferences were also members of this team. The team
was officially designated "Interagency Reconnalssance

Team on Brazilian Frontier Development" (4, 33). The

team consisted of speclalists from six agencies of the
United States Government representing various disciplines,
four Brazilian institutions, and Brazil USAID personnel.
This team carrled out its study in Brazil in May and

June of 1964, The disciplines represented by the team
were chosen as belng those needed to select specific areas
and make plans for the settlement or colonization of
Brazilian ploneers in Frontier areas.

United States agencles represented on this team
were: Natural Resources Division, Inter-American Geodetic
Survey, Corps of Englneers, US Army; Soll Conservation
Service, USDA; Forest Service, USDA; Bureau of Land
Management, USDI; Rural Development Branch, USAID; and
Community Development Division, Office of Technical
Cooperation and Research, USAID. Representatives of the
USAID Brazil, Agriculture and Rural Development Staff,
and Government of Brazil including the "Division of
Pedology and Fertility of Soil" of the Ministry of
Agriculture, joined the team in Brazil. The team leader
was Dr. Peter C. Dulsberg of the Natural Resources
Division, Inter-American Geodetic Survey. Represent-

ative of the United States Soll Conservation Service was
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Roy D. Hockensmith, Director of Soil Survey Operations.
Mr, Hockensmith had alsd been a member of the USDA
Survey Team of the previous year and provided a link
between the two teams.

The team studled and made recommendations in the
following areas:

1. Natural Resources Inventory and Evaluation

2. Forestry and Forest Products

3. Agriculture

4, Public Health

5. Public Land Policles

6. Sociological Aspects of Settlement

In the area of Natural Resources Inventory and
Evaluation certain recommendations were made by the team
which were related to the Resource Survey Project. Among
these recommendations were the geographic areas proposed
for study and the use of aerial photography.

The Particlpating Agency
Service Agreement

The final document signed by which the USDA agreed
to furnish technical asslistance to the Resource Survey
Project, was the participating Agency Service Agreement
(PASA) (29). The document was signed on October 1, 1964,
by Matthew Drosdoff, Administrator of the USDA's Inter-
natlonal Agricultural Development Service. Under the

provisions of this document the USDA agreed to furnish
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the two long-term consultants and the short-term con-

sultants as requested in the PIO/T signed June 30, 1964,
The signing of this Agreement was the final action

necessary in the establlshment of the Resource Survey

Project of the Frontier Development Program of Brazil.



CHAPTER 1II

THE DEVELOPMENT OF A PROJECT STAFF

Introduction

The signing of the several documents described in
the previous chapter officially established the Resource
Survey Project of the Frontler Development Program. The
next task was the recruiting, organizing and tralning of

a project staff.

The Project Councill

The Project Agreement stated that there would be a
Project Council composed of a representative of the
Ministry of Agriculture, the Brazilian Director of ETA
(Eseritdrio Téchnica Agricultura), Office of Agricultural
Technology, and the Director of the USAID/Brazil Office
of Agriculture and Rural Development (or their designees)
(31). The Projéct Council was to be responsible for the
technical planning of the program and approval of de-
tailed work plans, budgets and any work to be done by
contract. The Project Councll could enter into cooper-
atlve agreements with other interested government or
private entities to receive financial, technical, material
or other assistance needed for carrying out the purposes

of the project.

35
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The Project Council has been mentioned first since
it was one of their functions to approve a Project Mana-
ger. The Ministry of Agriculture appointed to this
ProJect Council as their member, Waldemar Mendes, Director
of the Division of Pedology and Soll Fertility. ETA ap-
pointed its own Director, Hilton Salles to the Council.
The USAID/ARDO representative was Dr. Richard Newberg,
Director of the Agriculture and Rural Development Office.

The Project Council was to meet quarterly on the
first Monday of each third month to review work plans,
budgets and other items of major importance.

The concept of the Project Council and its functilons
1s an excellent one. A properly functioning council can
provide guldance and insure proper planning and execution
of plans and reasonable progress of a project. It is
strongly recommended in the organization of any resource
survey project., It must meet regularly, however, and
functlon in accordance with 1its concept. The Project
Councll of the Resource Survey Project failed to do this.
The failure of the Project Council to function properly
was partly responsible for many problems which developed

and hindered progress of the Project.

Source of the Project Cadre
The responsibility for soll surveys at the national
level in Brazil rests with the DivisBo de Pedologla e

Fertilidade do Solo (DPFS--Division of Pedology and
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Soil Fertility) within the Department of Research and
Experimentation (DPEA) of the Ministry of Agriculture.
The DPFS 1s the group most concerned wlth the Resource
Survey Project. The DPFS had at the time of the estab-
lishment of the Project a well-trained, competent but
small group of soll survey specialists. This staff was
composed at that time of twenty-one pedologists, nine
chemlsts and two geologlsts. The DPFS was known ori-
ginally as the "Soils Commission." In 1962 the Ministry
of Agriculture was reorganized and the DPFS created.
The dutles and responsibilities assigned to the DPFS

by law are:

l. Plan, promote and control research concerning
soll science and soll fertility.

2. Conduct research and experimentation provid-
ing standardization of methods in flelds of
solils and soll fertility through regional
research institutes.

The activities of the DPFS are principally in the field
of soll survey and classification. The work of the DPFS
in progress when the Project was initiated was:

l. 1In cooperation with CEPLAC, conduct a soil
survey of cacao region in Bahla (90,000 km2).

2. In cooperation with CEA, conduct a soll survey
of the humld coastal area in the sugar pro-
ducing area of the States of Pernambuco and

Alagoas.
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3. In cooperation with the State of Rio Grande
do Sul, conduct a soil survey of the state.

4, In cooperation with the State of Ceari conduct
a soll survey of the state.

This informatlon on the DPFS concerning its size,
experience, and scope of activitles 1s given here to
indicate the source from which the Project was to re-
crult 1lts cadre. Since one of the major resources with
which the Project was to be concerned was soil, the DPFS
was the logical source of a recrultment. Also as was
stated 1n the introduction one of the objectives of the
program was to lncrease the size, scope, and effective-
ness of the soils staff (DPFS) within the Ministry. This
objective translated into specifics called for:

1. Enlargement of the staff of the DPFS from 30

to 100 techniclans.

2. Enlargement of equipment and facilities from
a $200,000 investment to a $1,000,000 invest-
ment.

3. Enlargement of the scope of operations from a
few east coast states to full national oper-
ations.

4, Development in depth and functions from a
small purely scientific approach into a
utilitarian institution that develops sci-
entific Information and interprets it for

productive economic use.
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Proposed Project Staff

During 1ts first year of operation 1t was proposed
that the Project have for a staff the following:

Project Manager--1

Asslistant ProJect Manager--1

Fleld Codrdinator--l

Assistant Field Coordinators--2

Regional Party Chiefs--5

Soll Surveyors--15

Photo Interpreters--3

Land Use Capability Specialists--3

Laboratory Analysts--3

Total--34
This staff proposal was developed prior to the time that
the author joined the Project. Presumably, it was pre-
pared jointly by members of the DPFS staff and members of
the Brazil USAID/Agriculture and Rural Development Office.
It would appear to be a little heavy in supervisory per-
sonnel, counting the first ten listed as being in the
supervisory category, as agalinst fifteen soll surveyors.
Conslidering, however, that the ten in the supervisory
capacity would probably be expected to remain fairly
constant in the second and third years, while the number
of surveyors would increase considerably as recruiting

and tralning progressed, the proposal 1s reasonable.
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What was of concern were the "Photo Interpreters.”

All soill scientists should be trained iIn the use and
techniques of aerlal-photograph interpretation in soil
survey. It 1s an excellent tool and an aid to the soil
scientist. Each soll sclentist does his own aerial-
photograph interpretation work, and it 1s recognized
that some become more proficient in it than others.
It was the concept, however, amongst the Brazililan
members of the staff that there should be specialists
in this area. It was kind of an exalted position, a
status symbol if-you-will, to be known as a photo
interpretation specialist.

 Another comment regarding this first staff proposal
concerns the three '"land use capability specialists."”
What 1s meant here are specialists in soil‘survey inter-
pretations. The need, however, is for training as soill
sclentists first, and then as certain individuals ex-
hiblt a talent or deslire for a speclalized field ad-
vanced specilalized tralning can be given.

Although the ProjJect did not attain this goal of

34 staff members in 1its first year, it did have, by
September of 1965, a total of ten on it who were either
part-time or full-time. Some reasons for delay and
problems involved in acquiring even this much of a staff

are discussed later in this chapter.
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Project Manager

The Project Agreement of June of 1964 states that
one of the responsibilities of the Ministry of Agricul-
ture was to designate a member of the Division of
Pedology and Soil Fertility, acceptable to the Project
Councill, to serve as Project Manager to the exclusion
of other duties (31). He was to be immediately in
charge of day-to-day cperations, including supervision
of the locally employed project staff. His duties in-
cluded the responsibility for the preparation and sub-
mission of detalled work plans and budgets for approval
by the Project Council. He was also responsible for the
preparation of periodic reports and management of property
assigned to the property.

The first man to be appointed to this position was
Herodoto da Costa Barros. The exact time of his appoint-
ment is not known. The Project Implementation Order of
June 30, 1964 indicates that one had not been appointed
at that time (32). A Project Work Plan dated Rio,
October 15, 1964, carries the name of Herodoto typed as
the signatory with the title of "Project Administrator"
(8). Herodoto should have been reasonably familiar with
the Project. He had been a member of the DPFS for a
number of years and had served on the USADI Interagency
Reconnaissance Frontler Development Team described in

the latter part of Chapter I of this thesis (33).
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By late January of 1965, however, Herodoto had already
left the Project and was on leave from the DPFS. The
reason? The same reason that the United States Govern-
ment also loses experienced and trained personnel--the
offer of a higher salary in industry.

The next man to be designated as a Project Manager
was Nathaniel José Torres Bloomfield. Nathaniel was
another member of the DPFS with a certain amount of
experience as a pedologist. He was in charge when the
USDA advisors jcined the staff and remained in charge
until the fall of 1966 when a conflict with the Director
of the DPFS resulted in his reassignment. |

(As a sidelight on the manner in which a Latin
American bureaucracy operates, Nathaniel i1s, of this
writing, the Director of the DPFS and his former super-
visor, the Director who disposed of Nathaniel as Pro-
Ject Manager, has now been reassigned)

Nathaniel, born in Rio in 1923, was a graduate 1in
1948 of the Escola Nacional de Agronomia, Universidade
Rural do Brasil.

The published soil survey of the State of Sao
Paulo lists Nathanlel as having been a member of the
field party. He also had been engaged 1in agricultural
activities 1n Anapolis 1in the State of Goigs, west of
the Federal District of Brasflia. He was on a first

name basis wilth the Governor of the State of Goigs,
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and on a visit to Goigna, capital of Goii%, introduced

the USDA advisors to the Governor.

Assistant Project Manager

The Assistant Project Manager was Luiz Edmundo
Rangel Souza Brito. He was, perhaps, one of the more
level headed and stable individuals With whom the
authdr came in contact in Brazil. Born in S3o Paulo
in 1916, he was a graduate of the Escola Nacional de
Agronomia, Universidade Rural do Brazil. He was not a
pedologist but had many years of experience with the
Ministry of Agriculture. His travels had taken him to
Argentina, Chile, Peru and the United States. He spoke
good English. His duties were primarily administrative,
having little to do with the technical aspects of the
Project. Considerable credit is due to his wise counsel-
ing of the Project Manager for much of the success the
Project did have until September of 1966. When the
Project Manager was relieved, however, his assistant
recelved the same fate and the Project lost one of its
better supervisory personnel. He was well qualified for

his assignment on the Project staff.

Field Coordinator
Marcelo Nunes Camargo, the Field Coordinator, was
also already on the jJob when the USDA advisors joined the

Project. This man was probably the most qualified for
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his assignment of any on the project. He 1s one of
South America's leading soil scientists, in the area of
soil classification. Born in S3o Paulo in 1927, the
son of a colonel in the Brazilian Army, he graduated
from the Escola Nacional de Agronomia, Universidade
Rural do Brazll 1in 1952. He had spent several semesters
at North Carolina State University dolng graduate work
in the mid-fiftles, and had done considerable traveling
in the United States, studying solls in the field. He
had been a member of the field parties of all three of
Brazil's published soll surveys.

This man made the major contribution to the Pro-
Ject of any single individual. His efforts and talents,
unfortunately, had to be shared with two other insti-
tutlons., Because of the low salaries paid by the Govern-
ment of Brazil, many professionals have to have more than
one job., In additlon to hils assignment on the Project,
Camargo was Soll Correlator for the DPFS. He was also
a member of the faculty of the Escola Naclonal de
Agronomia, Universidade Rural do Brasil. On Friday and
Saturday of each week he instructed classes in soils at
the University named above. (This University was com-
monly referred to as "Kilometer 47" because of its
distance from Rio of 47 kilometers.)

Camargo had also served on the USAID Frontier
Development Reconnaissance Team of 1964 (33). 1In

addition to travel in the United States he had studied
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soils in Argentina, Chile and Italy. It was understood
that he had had opportunitles of positions with the Food
and Agriculture Organization of the United Natlons at a
salary several times that which he received in the DPFS.
He recognized the problems and needs of Brazil, however,
and was willing to make the personal sacrifice that he
might contribute his skill and knowledge to hils country.
One cannot help but contemplate how much of this self
sacrifice and discipline was the result of his upbringing
as the son of a colonel in the Army of Brazil. The
technical and scientific abllity of this man have earned
him the professional respect and admiration of soil

sclentists of the United States and Europe.

Other Staff Members

This group of three, Nathanlel, Edmundo and Camargo
made up the Project staff in April of 1965. There were
two additional experienced members who Jolined the staff
in 1965. Lulz Gonzaga De Oliveira Carvalho was the first
of the two. Born in Rlio in 1922, he was another graduate
of the Escola Nacional de Agronomia, the class of 1948.
In addition to working on soll surveys in the States of
Sao Paulo, Rio de Janelro, Pernambuco and Rio Grande do
Sul he had studied in the United States at both the
North Carolina State University and Oklahoma State
University. He was considered to be a specialist in
aerial-photograph interpretation, and unfortunately

tried to use it beyond its limitations.
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The filnal staff member to be assigned was Flivio
Garcia De Freitas. Born in S3o Paulo in 1927, he
graduated from the Escola Naclional de Agronomla in
1952. He had experience on several surveys and was a
capable pedologist. Prior to the time of the Project,
however, he had refused any position with leadership
responsibllity. Not that he was not capable, but that
the civll service system under which the DPFS came
allowed for only one salary level regardless of re-
sponsibility cof assignment, or length of service.
Flavio's position, therefore, was that if he were not
to be pald for responsibility he would not accept the
responsibility. He performed duties on the Project
staff that could be consldered to be either those of
an "Assistant Field Coordinator" or a "Regional Party
Chief."

These five then, Nathaniel, Edmundo, Camargo,
Gonzaga and Flavio were the experienced personnel of
the DPFS who made up the cadre of the Project Staff.

The need for such a tralned and experienced
indigenous cadre in a resource survey in an under-
developed country 1s important. Its existence is a
slgnificant factor in the initial establishment of a
project, and in acceptance of the final product of the
project by the government of the country. Its effect

on recrultment, training and development of a staff 1is
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very beneficial. To 1llustrate this point, all five of
these cadremen were graduates of the Rural Unlversity of
Brazll. Thirteen of the flrst forty-two recruits were
also graduates of this same school. Fallure to have
such a cadre can bring about several undesirable situ-
ations. At one time 1t was proposed that this entire
project be carried out completely by American personnel.
It 1s reasonable to expect that it could have been faster
and cheaper by such a method, but this would have pre-
éented several serious problems. First, the acceptance
and use of the results by the 1lndigenous government 1s
doubtful. History will bear out that in a large number
of cases, plans and projJects developed and executed by
foreign agenciles, no matter how good, are accepted with
reluctance, 1f at all, by the local government. It 1s
more.than likely that they willl see 1little use except as
dust collectors on a shelf.

Second, thls approach would have done nothing to
train, improve or enlarge the soll survey staff of the
Ministry of Agriculture.

In the planning for a resource survey project,
therefore, whether it be soils, forest, water, or other,
provisions should be made, 1f at all possible, for a
cadre of trained, experienced native professionals.

In addition to the cadre there were five trainees

on the Project during 1965. Three were 1964 graduates
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of the Escola Naclonal, and the other two were 1964
graduates of the Unlversidade Rural do Rio Grande do
Sul. These five received no formal tralning during
1965 but worked alongside the experienced cadre and

received on-the-job training.

Acquisition of New Trainees

Problems in Recrultment

The origlinal intent had been to start recrulting
new pedologlists, that is recent graduates of Brazil's
agricultural colleges, as soon as possible after the
slgning of the Project Agreement. As noted in the
prevlous paragraphs, however, only five of the class
of 1964 were on the roles of the Project by the end of
1965,

Several reasons were advanced for the fallure to
recruit more. Filrst of these was the salary. The salary
was low. As was mentioned in the case of Camargo, he
needed a teaching Job at the university in addition to
his Job at the DPFS to make ends meet. His case was the
usual rather than the exception. Because of the low
salary, scheduled hours of work with the DPFS were from
11:00 A.M. to 5:50 P.M. Despite the low salary a number
might have been induced to Jjoin the Project had it been
an office Job located in Rio. They could have worked

the reduced hours and spent their mornings on the beach
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at Copacabana or Ipanema, or the more industrious ones
could have found a second position. 1In addition to the
low salary, however, there was the locatlon of the work
of the Project. This was the underdeveloped interior,
the savannah lands of the Mato Grosso, Goifs, Roraima,
Maranhao, and Piau{, and the tropical rain forest of
Amazonas, Acre, Pard and Rond8nia (see Map No. 3, Types
of Vegetation). Risks and dangers were involved in
working in these areas. The chance of contracting
malaria or some other tropical disease was ever present.
Dysentary could result from food prepared under unsani-
tary conditions, and drinking bad water. The work would
be far from a doctor or other medical facllities. Lodging
accommodations would frequently be a hammock 1in a palm
leaf hut. In many of the areas hostile Indians still
killed with the bow and arrow, and the knife. Travel
over the Jungle 1n single englne light alrcraft was a
risk. Chances of survival were slim if forced down in
the jungles which, in addition to the Indian, were in-
fested with the anaconda, the alligator, the jaguar, and

other reptiles and beasts.

Source of Trailnees
Somehow, these obstacles were overcome, and by the
end of December 1965, forty-two recent graduates of
Brazil's agricultural colleges had enrolled for an

elght-week training course in soll survey to be
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FIGURE 4.--The campo cerrado of the Mato Grosso.
The savannah (campo cerrado) covers almost two million

square kilometers of Brazil's vast territory.

With

modern agricultural techniques 1t could be part of the
answer to the world food problem.
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administered by the Project. Approximately only half of
the total forty-two were to be assigned to the Project
because of 1ts financial limitations, and lack of suffi-
clent supervisory personnel. The balance returned to
the States of Brazil and were employed by State and
other agricultural agencies.

The sources of recrults were the agricultural
colleges of Brazll. The schools represented were the
following, with the number of students from each 1ndi-
cated (43):

1. National School of Agronomy of the Rural
University of Brazll, State of Guanabara,
thirteen students.

2. Superior School of Agriculture of the Rural
University of the State of Pernambuco at-
Recife, ten students.

3. College of Agronomy of Santa Maria, State of
Rio Grande do Sul, nine students.

4, School of Agronomy and Veterinary of the
University of Rio Grande do Sul at PSrto
Alegre, five students.

5. School of Agronomy and Veterinary of the Uni-
versity of Parana at Cultlba, four students.

6. School of Agronomy of the Amazon at Belem,

State of Paré, one student.
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A study of Map No. 1, Mapa do Brasil, with respect
to the location of these schools will indicate that the
students came from Belém in the far north of Brazil at
the mouth of the Amazon close to the Equator, from Rio
Grande do Sul close to the natlonal borders of Argentina
and Uruguay in the far south, as well as points 1n be-
tween. It was a good cross section of the regions of
the settled parts of Brazil. The method of contact with
these agricultural colleges was through personal visi-
tation by the Project Manager, Nathaniel Bloomfield, and
other members of the DPFS, some of whom actually served
on the faculties of these colleges.

Conspicuous by 1ts absence was The Superior School
of Agriculture of the Unilversity of SZo Paulo located at
Piracicaba in the State of Sao Paulo which had no repre-
sentatives on the Project. An unfortunate relations
problem exlsted between the solil survey staff at the
school at Piricicaba and the DPFS. Cooperation between
the two staffs, and a mutual exchange of knowledge and
1deas would have been of considerable beneflt to the soil
survey program of Brazil as a whole. The author spent a
number of pleasant days at the Agricultural College at
Plracicaba conducting seminars for the faculty on the
use of aerial-photograph interpretation in the various
disciplines of agriculture. They were an interested

group anxious for progress.
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Tralning of New Personnel

Formal Training Course

A formal training course 1n soll survey for the
new personnel was conducted at the Project Headquarters
during the period January 10, 1966, through March 15,
1966. Subject matter covered in this course is listed
in Appendix A.

The course 1included a two-week field trip. During
this trip soils were examined in the field and practical
instruction given in the description of soill profiles,

Instructors for the course were engaged from the
following sources:

1. National School of Agronomy, Rural University

of Brazil.

2, Division of Pedology and Soll Fertility.

3. Pan American Center for Imj rovement of Research

of Natural Resources.

4, U. S. D. A. Advisors to the Project.

Since the individuals in attendance at this course
were primarily recent graduates of Brazil's agricultural
colleges the question might be raised as to the need for
such a tralning course. Had they not had the subject
matter presented in the course during their college
career and would not 1t have been better to start them
Immediately on on-the-job training on reconnaissance

surveys? Thls question was asked of both Brazilians and
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Americans with several years of experience in Brazil.

The reason gliven was that the coverage of the subject
matter in the Brazilian colleges was not broad enough or
deep enough when consldering the scope and objJectives of
the Resource Survey Project. The tralnees came from a
number of different schools. The emphasis on solls and
the other subjects covered would have varied considerably
from school to school, There was a need to insure that
all tralnees had recelved equivalent training.

Another advantage which thils training course pro-
vided was that 1t gave the Project supervisory staff the
opportunity of a good look at each individual before they
were hired. Forty-two trainees took the course and only
twenty-one were to be actually hired by the Project 1tself.
The staff, who dld a large amount of the instructing, were
able to evaluate trainees throughout the progress of the
course and eliminate the undesirable ones,.

It also might be well to bear in mind when consider-
ing the need for such a course that the United States Soil
Conservation Service conducts a four-week orientation
course for 1ts new employees within thelr flrst year of
employment. Many of these are also recent college gradu-
ates but the course 1s still considered to be effectlve
and worthwhile.

In evaluating the need for such a similar type of

training course, therefore, regardless of the resource
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being surveyed, 1t should be kept in mind that such a
training course will provide for the followlng:

1. An opportunity to observe and evaluate the
potentlal employees of the project both in the
class room and the fileld.

2. Insurance that each trainee has received in-
struction 1n those areas considered essential

to the attalnment of objectives of the project.

On-Site Training

In addition to the organized trailning course the
trainees hired by the project received on-site training
in the field. During the period April 1 to June 30, 1966,
the quarter following the formal training program Jjust
described, four exploratory field partles operated in the
States of Goids and Mato Grosso. These four field
parties had three objectives:

1. Write detalled profile descriptions of the
princlpal solls of a specified area withiﬁ the
two States. Collect soll and geologic samples
of the described solls for physical and chemical
analysis.

2. Make and record observations on vegetation,
topography and parent material.

3. Train new personnel.
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Each one of the four parties was under the leader-
ship of an experienced pedologlist of the DPFS, and was
equipped with one to two vehlcles depending on the size
of the party. The duration of the stay 1n the field of
each party varied from two to flve weeks.

One of the four parties had planned to operate
westward of the Mato Grosso into the Territory of Ronddnia
and village of Vilhena. The Indian Protection Service of
Brazil, however, warned against this as the Cintas Largas
Indian Tribe, in full war paint and with bows and arrows,
had surrounded Vilhena and killed several of 1ts inhabi-
tants.

In addition to the four parties two other fleld
operations, 1n addition to supplylng data for the project,
provided training for these new pedologists. The first
of these 1ncluded parts of the States of Parg and Amazonas
and the Territory of Roraima. During this field trip,
instruction was provided to three of the trainees in the
method of collecting yleld and other related data from
agricultural technicians and farmers to be used 1n the
development of soll survey interpretation.

The second field trip which provided training took
place in the Federal District between the National Capital
of BrasIlia and the town of Planaltina. This was a low
intansity detailed soill survey of a federal experiment

station and an agricultural school, totaling approximately
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FIGURE 5.--Indian women and hovel in western Mato
Grosso. Italo Falesi, Brazilian pedologist in charge of
5011 survey 1in the Amazon Basin, attempts to engage women
of the Cintas Largas tribe in conversation. Note weaving
activities directly 1n front of grass hut.



58

35,000 acres. Nine of the pedologlst trainees received
thls training for about a three-week period. Training
was glven 1in the techniques of a low intensity detalled
survey, and in aerial-photograph interpretation as a tool

in such a survey.

Participant Training

Another method of providing training for selected
members of the project who had demonstrated the potential
for leadership and greater responsibility was referred to
as participant training. Participant training consisted
of tralning in the United States either at a university
in the form of graduate study, or with a progressive soil
survey party of the United States Soil Conservation Ser-
vice.

Five pedologlists of the Project receilved training
of four months each in the United States in 1968 on the
duties and responsibilities of a soll survey party leader
on detailed surveys (20). They received individual train-
Ing at selected locations as members of a progressive soill
survey in the southern and southwestern areas of the
United States. These participants returned to Brazil
with a better understanding of the requirements of a
total soill survey program. They will serve as soil
survey leaders and train new personnel as the program

expands (15).
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FIGURE 6.--Project trainees in the field. On-site
fraining in a low intensity soil survey 1s taking place
near Planaltina in the Federal District. Monument marks
location of the planned site of the Federal Capital of
one of Brazil's former nationgl_leaders. It is 30 miles
from the present site of Brasllia.
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Other Advanced Training

A few iIndividuals selected from among the trainees
were assigned to work with both the United States Depart-
ment of Agriculture advisors and the Project cadre to
recelve more detalled instruction in the areas of soil
survey interpretation, and aerial photograph interpre-
tation. This fraining consisted of study at the Project
Headquarters 1n Rio and field trips to collect data and
test out in the field methods developed in the Project

Headquarters.

Technical Advisory Personnel

Long-Term Consultants

Qualifications

The series of events of 1963 and 1964 leading up to
the establishment of the Project were discussed in Chapter
I. The USDA Survey Team of 1963 had recommended only
short-term assistance for the Project. The Rlo con-
ferences of May 1964, however, recognized the need for
long-term assistance and recommended such assistance.

The Project Implementation Order/Technical Services of
June 30, 1964 provided for two two-year speclalists to
asslst the Project with respect to:

1. Planning soll surveys at both the exploratory

and reconnaissance level.
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2. Conduct of field operations as well as support-

ing laboratory work.

3. Correlation of data and preparation of maps

and reports (32).

The PIO/T further indicated the requirements and
qualifications of the two soil survey technicians. One
was to have experience in the specialized field of aerial
photograph interpretation, and the other in the area of
soil éurvey interpretation.

The PIO/T further provided for six short-term con-
sultant visits of three months each.

The USDA Participating Agency Service Agreement
agreed to provide both the long-term and the short-term
consultants to the Project (29). The agency within the
United States Department of Agriculture to furnish the

consultants was the Soll Conservation Service.

Selection

The selection of the two long-term consultants by
the Soil Conservation Service was carried out Jointly by
the Director of the Personnel Division, and the Director
of Soil Survey Operations, Roy D. Hockensmith. Mr.
Hockensmith had been a member of both the USDA Survey
Team in Brazil in October and November of 1963, and the
USAID Interagency Team in Brazil in May and June of 1964,

He had also been a participant in the Rlo conferences on
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the Project in May of 1964. He was completely familiar
with the requirements of the two positions. By means of
an "advisory notice" all soll sclentists of the Soil
Conservation Service were made aware of the two assign-
ments and the necessary qualifications (1). Candidates
were requested to indicate their interest in the assign-
ment.

Selection of the two consultants was based on:

1. Requirements of the two positions as given in
the PIO/T (32).

2. Experience and qualifications of interested
candidates as related to the position require-
ments.

3. Interest, not only of the candidates in the
assignment, but of their famllles as well.

Francis W. Cleveland, at that time, Assistant State

Soil Scientist for the Soil Conservation Service in the
State of Illinols was selected for the position of con-
sultant in soil survey interpretation. The other con-

sultant selected was the author, at that time State Soil
Sclentist for the Soll Conservation Service in the State

of New Hampshire.

Orientation and Training

The consultants were notified of their selection
on September 4, 1964. They reported to Washington, D. C.
for orientation and training on October 26, 1964. The

following 1s a breakdown of this training.
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1. United States Department of Agriculture:
October 26-30
a. Soll Conservation Service
b. International Agricultural Development

Service

2. United States Department of State: November
2-December 11
a. Agency for International Development

(3 weeks)
b. Foreign Service Institute (3 weeks)

3. Puerto Rico: Orientation and acquaintance
with tropical solls and agriculture by soil
sclentists of the United States Soll Conser-
vation Service: December 12-19

b, United States Department of Agriculture:
January 4-8, Soil Survey Laboratories, Belts-
ville, Maryland.

The three weeks 1n the Foreilgn Service Institute,
and the one week in Puerto Rico are considered to have
been the most valuable of this nine weeks of orientation
and training. The course completed in the Foreign Ser-
vice Institute was the Latin America Area Study (11).
In order that the purpose, scope, and content of the
course might be better appreciated a description of it

1s given in Appendix B.
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Practically every type of problem or situation that
was encountered in Brazil had been referred to and dis-
cussed durling the three-week course at the Foreign Ser-
vice Institute.

The author and his family arrived in Rio de Janeiro,
Brazil on the 29th of January, 1965. The other consultant
and his family arrived a few days later. Following a day
or two of orientation by American Embassy and USAID per-
sonnel, and the CHIEF of the USDA Technical Assistance
Team, the next phase of training began. Thls was a
twelve-week intensive language course in Portuguese,
again administered by the Foreign Service Institute.

The Department was supervised by an American who spoke
fluent Portuguese. The instructors, however, were all
native Brazilians who were fluent in English. A number
of these 1instructors had actually done graduate work in
the United States and one or two held Masters degrees.
Classes started at 9 A. M. in the morning and ended at
4:30 P. M. To keep up with the class required an addi-
tional three hours of study at home each evening. This
study consisted principally of memorizing vocabularies
and dialogues.

At the end of the twelve weeks an oral exam 1s
required and each student 1s rated. The exam consists
of carrying on a conversation with one of the Brazilian

instructors while the American Department Head listens
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and rates the student. In addition to the conversation
test, the student 1s given a daily newspaper in Portuguese
and asked to translate an article into English. Twelve
weeks of language study does not by any means make one
proficient in Portuguese. American missionaries in

Brazil normally are required by thelr sponsoring agency

to complete one full year of language study before they
are released to work in the interior.

Upon completion of the twelve weeks of language
study during the last week of April 1965, the two con-
sultants who had been selected the previous September,
eight months earlier, reported to the Resource Survey

Project to commence their dutiles.

Short-Term Consultants

Four short-term consultant visits were made to the
Project.

The first of these visits actually took place prior
to the initiation of the Project but was in preparation
for it. This was in October and November of 1964 and
was about four weeks in duration. The consultant was
Dr. Guy D. Smith, Director of Soll Survey Investigations,
of the United States Soil Conservation Service (34, 35).
The objective of his visit was to observe soils in the
field and discuss their classification with Marcelo
Camargo, Field Coordinator of the Project. The purpose

of this was to provide preliminary guide lines in the
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classification of soils to be used for both the explora-
tory survey and the reconnaissance surveys.

The second visit took place after the initiation of
the Project during the period August 14 to September 14,
1965. The consultant was Mr. Arnold C. Orvedal, Chief,
World Soil Geography Unit, United States Soill Conser-
vation Service (26, 27). A. C. Orvedal is probably as
experlenced and skilled as any soll scientist in the
world today in the construction of small scale soil
maps and the preparation of their legends. The obJective
of his consultant visit was to outline the steps in the
construction of the schematic (exploratory) map and to
assist in the preparation of the legend for the map.

The third consultant visit took place during the
period March 7 to May 26, 1966. The consultant was Mr.
Roy D. Hockensmith, Director, Soil Survey Operations,
United States Soil Conservation Service. The objectives
of Mr. Hockensmith's visit were:

1. Conduct the first Project operations review

of the activitlies of the Project from its
beginning through March, 1966.

2. Provide assistance in the field of soill

survey interpretations at the various levels
of management.

3. Advise and consult on administration and

operations procedures of the Project (19).
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The fourth visit was again by Mr. Hockensmith and
took place during April of 1968. Purpose of this visit
was to evaluate the status of the Project, and make
recommendations concerning future technical assistance
(20).

The value of short-term technical assistance visits
such as these by experts in their field cannot be over
emphaslized on a resource survey project. They are highly
recommended and essential in conjunction with the long-
term technical assistance.

Food and Agricultural Organization
of the United Nations

The FAO had with the DPFS a full-time consultant in
the area of soll classification and interpretations. A
natlve of the Netherlands, his name was Klaas Jan Beek.
Although a capable and intelligent young man he lacked
the tact and know-how that comes with years of experience.
He became involved in Project activities because of the
relationship of the DPFS and the Project. Thils resulted
in a duplication of effort with the United States con-
sultant in soll survey interpretations.

A second FAO consultant on a part-time basis was
another native of the Netherlands, Jacob Bennema. An
older and experienced soil scientist, his knowledge and
abllity in the area of troplcal soils was well recognized.
Bennema made an invaluable contribution during the ex-
ploratory soils expedition to western Brazil, in June

of 1965 (36).
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Local Technical Assistance
From time to time local specilalists were contracted
by the Project for short periods. These were in the
areas of aerial photograph interpretation, geography,

geomorphology and plant ecology.

Other Project Staff Personnel

In addition to the technical and scientific personnel
of the Project an administrative staff was recruited in
the early stages of the Project. This staff consisted
of an administrative officer and an assistant who handled
personnel records, budgets, pay rolls and purchasing of
equipment. There were also approximately six clerk-typists
and secretaries. Among these was an outstanding bilingual
secretary, Dona Helolsa Seabra de Arango. She had studied
two years at the University of Houston, taking an executive
secretarial course. As the secretary of the United States
Advisors she did a highly commendable job. 1In addition
to typing, she translated United States Soil Conservation
Service Soil Memoranda from English to Portuguese, as well
as other documents and publications. Another task which
she performed was that of assisting the author in pre-
paring lectures in Portuguese, and helping him with
rehersals of theilr presentation by correcting his pro-

nunciation.
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Locatlion of the Project Headquarters

The location of the Project Headquarters within the
country of Brazil appeared to be a subject about which
there were differences of opinion from the very start.

The Project Agreement signed May 30, 1964, stated
that the "Brazilian and American personnel assigned to
this project will be officed together in a location to
be arranged for by the Ministry and agreed to by the
Project Council" (31).

The PIO/T of June 30, 1964, stated that the Duty
Post would be "Outside of Rio de Janeilro, probably Brasilia
or Belém" (32) (see Map No. 1, Mapa Do Brasil).

The United States Soll Conservation Service Advisory
Notice to the field of July 9, 1964 regarding the Brazil
assignment stated that "Headquarters will probably be in
Rio or Brasilia" (1).

In a work plan prepared in October 1964, by Hedodoto
da Costa Barros, the original Project manager, it was
recommended that the Project Headquarters be in Rio (8).
The reasons for the recommendation were given as follows:

l. The headquarters of the various ministries that

will be involved in the Project, such as Agri-
culture, Mines and Power Public Works, and
Health, as well as the various scientific
establishments are situated in the state of

Guanabara (Rio).
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2. The laboratory of the Divisao de Pedologia
e Fertilidade do Solo, that will carry out
the analysis of soll samples 1s also located
in this state.
In addition the following statement 1s taken from the
work plan:

« « « Therefore, we believe that the location of

the Project Headquarters 1n the city of Rio de

Janelro, Guanabara, would satisfy most of the

requirements with the advantage of avoiding the

moving of the Project planning staff, most of whom
live in this city. The only inconvenience would

be in an addition of one or two hours, at the

most, by plane to reach any of the areas of the

project.

Somewhere along the line a decision was reached that
the Project Headquarters be established in Rio. Actually
Rio was some distance from the Project's area of oper-
ations as can be seen from a study of Map No. 1. 1In
addition to the arguments which Herdoto presented it
could be added that the members of the Project Council
were located in Rio, the USAID Project Advisor was located
there, and the USDA staff headquarters was located there.
Considering the many difficulties and problems which beset
the Project, and the problems of communications within
Brazil it was fortunate that the Project was located in
Rio. Had the Project functioned smoothly and moved on
schedule progressively from phase to phase, as originally
planned, a better location for the Project headquarters

A
perhaps would have been Goianla, the capital of the

State of Goigs.
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The actual location of the Project Headquarters
within the city of Rio was in the headquarters of the
DPFS in the Jardim Botanico--Rio's famous botanical

gardens,



CHAPTER IIT

PROJECT OPERATIONS

Introduction

Project Objectives

The objectives of the Project were two fold. The
first and primary objective was the location of 30,000,000
hectares (75,000,000 acres) of soil of relatively high
fertility suitable for settlement within the interior of
Brazil.

The second objective was to increase the size, scope,
and effectiveness of the solls staff within the Ministry

of Agriculture.

Project Area of Operations

The Project Agreement indicated that priority was
to be given to the States of Amazonas, Goil&ds, Maranhio,
Mato Grosso, Par4i, and Piauf, and the Federal Territories
of Amap4, Réndonia, and Roraima (31). Herodota's work
plan (8) adds to this the State of Acre. This group of
States and Federal Territories, consisting of some
6,000,000 square kilometers (2,300,000 square miles)

became known as the Project Area of Operations. It

72
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made up the western two-thirds of Brazil. (See Map No. 1,

Mapa Do Brasil.)

Phases of Operations
To develop these objectives, the operations of the
Project were divided into phases. The phases were not
separate and distinct, they could both overlap and be
concurrent. The phases are listed first and then each
phase 1s discussed in detall with comments and recommen-
dations in the pages of this chapter.

Phase I Preliminary
Planning, orientation, and other
preliminary operations.

Phase II Exploratory Survey
Production of Schematic (exploratory)
map and accompanying legend and inter-
pretations.

Phase III Reconnalssance Surveys
Soil surveys of 30,000,000 hectares to
confirm and more accurately identify
those areas suitable for settlement
which will permit efficient use of land
on a sustalned basis.

Phase IV Publication of Maps with Supporting
Descriptive Material

Phase V Training Speclalists in Soil Survey
Procedures
This phase 1s a concurrent phase with
all other phases.

Preliminary Phase

The Preliminary Phase might also be called the pre-
mapping or preparatory phase, although certain aspects

of 1t had a carry over into the other phases. It could



7

also be subdivided into subphases. Included among these
subphases were the following:

1. Orientation of new staff members.

2. PFamiliarization with the Project Area.

3. Research, collection and cataloguing of basic

material.

4, Establishment of contacts, and relationships

with other agencles, government and private.

5. Acquisition of supplies and equipment.

6. Planning.

In the early stages of the Preliminary Phase the
Project staff consisted of the Project Manager, Nathanlel
Bloorifield; the Assistant Project Manager, Edmundo Brito;
the Field Coordinator, Marcelo Camargo; and the two United
States Advisors.

Activities of the subphases of the Preliminary

Phase are discussed next.

Orientatlon of New Staff Members
The orientation of new staff members varied depend-
ing on the previous experience and training which an
individual might have had. It consisted of a discussion
of the objectives and organization of the project by the
Project Manager and the Field Coordinator. In addition

certaln documents were revliewed such as:
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1. Report of the USDA Survey Team, November,
1963 (3).
2. Report of the USAID Interagency Reconnalssance
Frontier Development Team, June, 1964 (4),.
3. Project Agreement, Frontier Development,
May 30, 1964 (31).
4y, Project Implementation Order/Technical
Services, Frontier Development, June 30, 1964
(32).
A study of the maps of various scales of the project area
was also a part of the orientation of new staff members.
The orientation described here was that given to
experienced personnel such as members of the DPFS detailed
to the Project, and short-term United States consultants.
The tralnees received theilr orientation as part of the

formal training course.

Familiarization with the Project Area

Several methods were used to familiarize new per-
sonnel with the states and territories which made up the
Project Area. The first of these was a map study of the
area. Maps of Brazll vary in scale, coverage and accuracy.
The three most common scales giving complete coverage of
the Project area are: 1:5,000,000, 1:2,500,000 and
1:1,000,000. There is partial coverage of some areas
at the scale of 1:500,000, and coverage of a few areas

at the scale of 1:250,000.
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A certaln amount of aerial photograph coverage 1is
available of the Project Area. A good method of general
familiarization was a study of the mosaics used as aerial
photograph indices where such cover existed.

Another method of familiarization was by air and
ground travel. Both commercial flights and flights by
chartered air taxl gave one a good concept of the terrain
and vegetation in the Project Area. It was posslble to
keep oneself reasonably located during these flights by
using the 1:1,000,000 topographical maps.

Familiarization with the Project Area was continuous
and extended over all phases of the Project's operations.
Research, Collection and Cataloguing
of Basic Material

This was a continuous task also that carried on
throughout the course of the Project. Visits were made
to many different agencies, government and private, both
in Rio and outside. Purpose of the visits was to deter-
mine what kind, and how much information and data were
already in existence and available that would be of use
to the Project. The method by which this information
could be made available to the Project, whether by loan,
copying, donation or purchase was also determined.

Some of the kinds of data and information that

were sought were:
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Maps of various types and scales to include:
a. Soils

b. Topography

c. Geology and geomorphology

d. Climate

e. Vegetation

f. Transportation

g. Demography

Aerial photography

Professional and technical assistance available
Yield data

Soil management information

Agencies visited inside and outside of Rio in pursuit

of thls information were:

1.

United States Geological Survey--Brazil Office,
Rio de Janeilro

LASA, Levantamentos Aerophotogramgfricos of
South America (Aerial photo-grammetric surveys
of South America)

Conselho Nacional do Geographia

Servigo Geografico de Exercito (Army Map Service)
IAGS, Inter-American Geodetic Survey, Corps

of Engineers, United States Army, Brazil Office
IPEAN, Instituto de Pesquisas e Experimenta;go
Agropecé&iqﬂ do Norte, Belém, Pard (Institute
of Agricultural Research and Experimentation

of the North)
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7. Instituto de Agronomia, Campinas, S30 Paulo,
State, Aerial Photo Interpretation Unit

As information became available and was collected
it was catalogued and filed in map cases and file cabi-
nets.

Establishment of Contacts
and Relationships

Contacts and relations with individuals and agencies
outside of the Project, both government and private, were
initiated in the early stages of the ProjJect. The pur-
pose of these contacts was several fold. Among these were
the mutual exchange of i1deas and information, the seeking
out of data which was valuable and essential to the Project,
the providing of channels of communications wilth agenciles
that would be using the surveys and information developed
by the Project, and contacts with educational institutions
which were a source of trainees for the Project.

These contacts were made by practically all of the
leaders of the Project staff both Brazilian and American.
The following are illustrations of some of the contacts
made:

(a) United States Geological Survey, Brazil
Office, Rio de Janeiro. Early in the preliminary phase
the two American advisors called on the Chief of the
USGS in Brazil. Through this contact, a list of avail-

able maps and publications, and theilr source, was
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obtained which was of value to the project. The names
of individuals in the various professions who were ex-
perts in their field, or in certain regions of Brazil
was also obtained. For example, it was learned that
one, Jose Candido de Melho Carvalho, had as great a
knowledge of the Amazon Basin as any other 1living indi-
vidual. Instructions on how he could be contacted were
learned. Another item gleaned from this contact was
that in the almost uninhabited territory of Amap4, north
of the Amazon, the ICONI Mining Company would put up
travelers, and also ran an experimental farm. This item
might not be considered important unless the reader has
experlienced travel in the interior of an underdeveloped
country.

(b) Inter-American Geodetic Survey, Corps of
Engineers, United States Army, Brazil Office. This con-
tact, in the early days of the Project, provided location
maps of all avallable aerial photograph coverage of Brazil.
It gave the names of companies who had flown the coverage,
the date flown, scale, and altitude of the flight. It
was also learned, and surprisingly so, that the United
States Alr Force was currently flylng coverage of Brazil
in cooperation with the Brazilian Air Force. Details on
the procedure of securing this coverage for the Project's
use were glven. In addition, the schedule and time table

of areas to be flown were obtailned and the Project was






80

put on a distribution 1list which kept users informed
when an area was complete and available for use.

(¢) IPEAN (Instituto de Pesquisas e Experimentagfo
Agropecurias do Norte) (Institute of Agricultural Re-
search and Experimentation of the North). Brazil has
five regional institutes of research and experimentation.
IPEAN, located in Belem at the mouth of the Amazon has
a soll survey program. The two American advisors along
with Nathaniel Bloomfield, the Project Manager, and
Marcelo Camargo visited the Institute in May of 1965.

The Director of the Institute, Jose Maria Pinheiro
Conduru, upon hearing of the Project had made the state-
ment that no one could carry on soil survey activities in
the IPEAN area except IPEAN personnel. Since this area
was over half of the Project area, his attitude presented
obvious difficulties. One purpose of the contact with
IPEAN was to explain the objectives of the Project to the
Director, and solicit his cooperation. Other reasons for
the contact were to appraise the IPEAN soil survey capa-
bility, determine how much mapping had been done, collect
any survey maps published in the area, and determine
availability of yleld and other data available from the
Institute which would help in developing soil survey
interpretations.

The attitude of the Director of IPEAN changed when

the objectives of the Project had been fully explained
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FIGURE 7.--IPEAN at the mouth of the Amazon.
Research on such tropical crops as cocoa, rubber and
jute is carried on at this station at Belém in the
State of Pard. It is also headquarters for soil
survey activities in the Amazon Basin.



82

to him, and 1t was polnted out that funds would be avail-
able to increase the facilities of hils soil laboratory
and his soil survey staff. He became fully cooperative,
and remained so throughout the time the author was in
Brazil.

The Chief of the Soils Section at IPEAN was Italo
Falesl, a Brazilian of Itallan descent. He 1s a capable
soll scientlist. His soll survey activities carried him
from Belém throughout the Amazon Basin to the State of
Acre on the Bolivian border, almost a third of the
country of Brazil. He was most cooperative and made his
knowledge and files on solls of the Amazon Basin completely
avallable to the Project. He conducted seQeral soll tours
in the area east of Belém during this Visit. Later on he
accompanied field expeditions of the Project far into the
interior of Brazil. Hls knowledge of the solls¢ vege-
tation and agriéulture of the Amazon Basin were an impor-
tant contribution to the development of the exploratory
survey conducted by the Project. (Falesil was affection-
ately referred to by the non-Brazilian members of the
Project and DPFS staff as "the Amazon Man", see Fig. 5,
p. 57).

Another contact made on this trip was with Lucio
Salgado Vielra, a member of the faculty of the Agri-
cultural College located at Beléﬁ. Vieira was a pro-

fessor of solls with the college. Contacts 1llke Vielra
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were important in influencing students to joln the
Project upon graduation.

(d) Soils Personnel, United States Department of
the Interior, Bureau of Land Reclamation, Sao Francisco
Valley Project. Original contact with these soil sci-
entists was made during the first three months 1n Brazil
as students together 1n the language school at the
American Embassy. Contact with them was malntained
throughout the tour in Brazil. There was an exchange of
ideas, techniques and information which was beneficial
to both Projects. Apparently their Project was better
off financlally and they were able to use a helicopter
to excellent advantage in gaining access to what would
be normally almost lnaccessible areas, to obtaln soll
information.

These are a few of the many contacts made in the
Preliminary Phase of the Project. They are given to
illustrate the types of contacts which can be made with
other agencies and personnel and their value. Judgment
needs to be used 1n the selection of contacts and amount
of time spent on them. It 1s possible to spend all of
one's time visiting without a worthwhile contribution
or productive input being made toward the accomplishment
of a project's objectives. The author 1is not an advocate
of the cockfaill circuilt type of contact, and does not

believe this to be the place to conduct business.
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Acquisition of Supplies
and Equipment

Prior to departure from the United States, the
United States advisors spent conslderable time in
developing lists of supplies and equipment which they
belleved to be essentlal to theilr own and Project
operations. Unfortunately, due to USAID procedures of
acquiring equipment, the tour of duty was almost com-
plete before some of this equipment ever became available.

Through the foresight of the USAID advisor to the
Project, the following equipment was available in the
early stages of the Project: tiling spades; square
spades; standard soil augers; Munsell color books; pH
kits; stereoscopes, mirror type with bilnocular eye
plece; portable light tables; universal sketchmaster.

Through the use of scientific supply house cata-
logues, and United States Government surplus lists,
requisitions for supplies and equipment were made
periodically. Some of the additional items obtained
were: Jjungle hammocks, canvas with waterproof roof and
mosquito netting slides; cameras; slide projectors; text
books; pocket type stereoscopes; magnifying glasses,
plain and illuminated; first-aid kilts; and compasses.

One item which proved to be extremely worthwhile
was seventy-five cases of Unlted States Army, type C
rations, obtained through the United States Military

Mission in Brazil. These were quickly consumed by
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both Brazilian and United States members of the Project
on the field expeditions to areas where food was not
avallable or was of questionable preparation from a
sanltary point of view.

Motor vehicles were another item of equipment pur-
chased during the preliminary phase. Five vehicles were
purchased originally. Four of these were four-wheel-
drive rural Willys jeep statlion wagons. These proved to
be satisfactory for travel in the interior as well as
the stop and go driving within the city of Rio. The
author does not have experience with other types of
vehlcles buillt for rough travel 1in undevelopéd country
but would recommend the rural Willys. The fifth vehicle
was a four-wheel-drive Willys pick-up truck. This vehicle
was used to carry extra drums of gasoline, o01l, spare
automobile parts and C rations. It worked out quite well
on extended trips into the interior. All of these vehilcles
were purchased and manufactured locally in Brazil.

In addition to these vehicles purchased locally,
two Dodge trucks with "camper" bodies were ordered from
the United States. The purpose of these was to provide
a dry and reasonable comfortable place not only to sleep
but also to work on maps and aerial photographs while
operating on reconnalssance surveys in the tropical rain
forest and the savannah country. Tools and spare parts

such as tires, spark plugs, points, fan belts, carburator
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FIGURE 8.--Vehicle ferry on BR 29 in western
Brazil. The station wagon and pick-up are two of the
four-wheel-drive vehicles used by the Project in
activities in the interior. The ferry operator
probably has white, Negro and Indian blood.
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repair kits, etc. must be purchased along with United
States made vehicles such as these.

Maps of various types and scales of the Project
Area and aerial photograph indices were also purchased.

The items discussed here were found to be sufficient
to make the project operational from an equipment and
supply point of view. It is important to insure that
needed equipment and supplies are determined and orders
submitted early enough to insure that the equipment 1is
on hand when needed. With considerable money invested
in salaries, training and travel, it does not make sense
for operations to be held up because of lack of required
equipment. This consideration 1s important. It must be
considered very early in the preliminary phase or it can
be a costly mistake in terms of delay of tralning and
operations. This 1s true regardless of the nature of

the Project.

Planning

Project planning actually had its start during the
USDA survey teams visit to Brazil in October of 1963, and
probably even before. In Roy D. Hockensmith's notes
references are made to a proposal of James Haynes, a
USAID soil scientist, for an exploratory survey (17).
The same notes have an attachment on "Frontier Develop-
ment in Brazil." This attachment describes the need for

an "Exploratory Survey," the purpose of which was to:
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1. Eliminate immediately areas clearly unsuited
to agricultural settlement.

2. Locate areas with apparent suitability, some
of which will need fgrther study.

3. Delineate areas clearly sultable for develop-
ment and where settlement should be encouraged
immediately.

The same attachment states that the exploratory
level survey would be followed by reconnaissance level
surveys. It also states that the USDA could give techni-
cal asslistance in these surveys.

This broad concept becomes more detailed in the
Project Agreement of May 30, 1964 which describes the
activities and operations of the Project to include:

1. Review of data

2. Exploratory survey

3. Reconnalssance level surveys

4, Publication of maps and interpretations

5. Trailning of specialists (31).

It can readlly be seen that these five activities
tle in exactly with the five phases of operations which
are the subject of this chapter.

In October of 1964, Herodoto da Costa Barros, the
first Project Administrator, developed a work plan (8).
This work plan spelled out in more detail than the

Project Agreement, the scope and objectives of the
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Project, the area of operations, phases of operations,
organization, and his concepts of a procedure for moving
ahead, with time estimates for the various steps.

In January of 1965 when the author was in Washington,
D. C. just prior to departing for Brazil, he prepared, at
the request of Roy Hockensmith, his concept of how the
Project would operate. This concept, a broad plan of
operations, was based on a review of the avallable docu~
ments and reports of the Project available at that time.
Upon completion of language school, this concept was
further elaborated on and the details enlarged (42).

This broad plan of operations was based on the five phases
of operations. A comparison of it with Herodoto's work
plan will reveal many similarities.

Good planning 1s essential to the success of any
project or activity. A general, broad plan should be
initiated early as was done in the case of the Project
under discussion. Plans can and will be changed as con-
ditions change. More detalled planning for each phase
of operations is necessary and should start well before
the phase 1s initiated.

An additional discussion of Project planning 1s
presented in Chapter V where operations management as

it related to the Project is discussed.
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Exploratory Survey

The Exploratory Survey followed the Preliminary
Phase. A schematic (exploratory) soil map of the Project
Area was to be developed with accompanying legends and
interpretations. The pupose of the schematic (explora-
tory) map was to determine where the best opportunities
for lncreased intenslty of land use exlsted in the
frontler areas. It was the concept of the exploratory
survey that it would eliminate 1mmediately areas clearly

unsuitable for agricultural settlement, locate areas

apparently suitable, some of which would need further

study, and finally delineate areas clearly sultable for
development and where settlement should be encouraged
immediately. In arriving at the three general categories

of the exploratory survey: unsuitable, apparently suit-

able--further study needed, and suitable, the followlng

criteria were proposed.
1. Unsultable:

a. Solls not suitable, too wet or too dry,
and drainage or irrigation not feasible.

b. Topography too steep or too rough for
cultivation.

c. Rainfall unsufficient or distribution
unsatisfactory.

d. Iﬁéccessible due to location and lack of
transportation, no markets.

e. Ownership title not clear.
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2. Apparently suitable--further study needed:

a. Soil éonditions borderline--perhaps irri-
gatlon or drainage could make suitable.

b. Topography borderline due to steepness,
cultivation could result in serious erosion
problems or equipment limitations.

c. Rainfall borderline due to amount and
distribution.

d. Accessibility and transportation not ade-
quate under present conditions but proposed
roads or other transportation facilities
would change situation in future.

3. Sultable or good potential:

a. Solls are satisfactory.

b. Topography not too steep for cultivation.

c. Rainfall sufficient with adequate and
even distribution.

d. Access to area and transportation to
markets satlsfactory.

e. Ownershlp title clear and available.

The objJective of this survey was to locate sufficient
unused or underused land of acceptable quality to settle
seven to ten million people in a ten-year period.

The concept of an exploratory survey 1s not some-
thing new. There are in the literature at least two

publications of exploratory studles. These are
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An Exploratory Study of Soll Groups in the Belgian

Congo by Charles E. Kellogg and F. D. Daval (23), and
Exploratory Study of the Principal Soil Groups of

Alaska by Charles E. Kellogg and I. J. Nygard (24),

The USDA Soil Survey Manual (37) discusses both a

schematic soil map and an exploratory soil map.
The Manual, on page 441, in discussing soil survey
in undeveloped areas states,

. A schematic soll association map 1s com-
piled for the area on the basis of avallable data
on soills, geology, relief, vegetation, and cli-
mate.

The Manual also states on page 435,
. « o Beyond reconnailssance soil surveys, and
even less detailed, are exploratory soll surveys,
in which the boundaries are obtained mainly through
compllation from existing sources as 1n a schematic
soll map but in which the soll assocliations are
identified mainly through original field research.
An interpretation of this 1s that the flrst approxi-
mation of the map based on avallable data 1s a schematic
map but that the followlng approximations which are sup-
ported by studies in the fleld are exploratory maps. It
should be noted that although this phase of operations
is referred to as the exploratory phase, the map produced
by this phase is called by the Brazilians "Mapa Esque-
mitico de Solos," which 1s translated, "Schematic Soil
Map." It was observed in talking with members of the
Washington Office Soil Survey Staff that they have used

the two terms, exploratory and schematic, interchangeably.
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In A. C. Orvedal's Recommendations for the Preparation

of a Schematic Soil Map for Brazil (26), he follows

the word "schematic" by the word "exploratory" in the
following manner: '"schematic (exploratory)."

Based on the definitions in the Soll Survey Manual,

it 1s believed that the product of the Exploratory Phase
more nearly meets the definition of an exploratory map
rather than a schematic map. Since 1t has been designated
by the Brazilians as a "Mapa Esquematico," and thus to
avoid confusion it will be referred to as a schematic
(exploratory) map.

The preparation of the map can be divided into
three areas. The first consisted of a period of consul-
tation and planning. Thls was followed by two operations
which went on simultaneously. These were the observation,
collection and assembling of data, and the actual con-

struction of the map. A discussion of these follows.

Consultation and Planning
Short-term consultants have been discussed in the

previous chapters. Advantage was taken of this type of
assistance in the preparation of the schematic (explora-
tory) map. It was obvious to both Brazilians and United
States members of the Project that guidance and help was
needed in getting this operation underway. A request
was prepared, therefore, and submitted through USAID to

the United States Soil Conservation Service in Washington,
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D. C. for assistance. This request was for the services
of Arnold C. Orvedal, at that time Chief of the World
Soll Geography Unit of the Soil Conservation Service.

It is the opinion of many that A. C. Orvedal is perhaps
as qualified an individual in small-scale soill maps as
any other soll scientist 1in the United States and the
world. As head of the World Soilil Geography Unit he had
twenty years of experience studying and constructing
small-scale soll maps of all parts of the world. His
travels took him to several parts of the world in carry-
ing out this work. The request for his services was
approved and Orvedal was 1n Brazil working with the Pro-
Ject during the period August 16 to September 14, 1965,

The schedule of his tour 1n Brazil consisted of two
days of orientation and discussion, fourteen days in the
field observing solls, landscapes, and vegetation, and
fourteen days at the Project headquarters developing the
first approximation of the legend for the schematic
(exploratory) map, and getting actual construction of
the map underway.

This tour resulted in the preparation by A. C.
Orvedal of a five page document entitled "Recommendations
for the Preparation of a Schematic Soil Map for Brazil"
(26). This document was used as a guilde by members of
the Project in the construction of the schematic (ex-

ploratory) map.
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Orvedal made recommendations in the following areas:
1. Scale of the map
2. Soil names

3. Legend preparation

4., Interpretations
5. Supporting pamphlet or bulletin
6. Methods to be employed in map construction

Data Collection

The sources of data to be used in the development
and construction of the map were: previous soil studies
and experience of personnel, available information on
geology, climate, vegetation and topography; aerial
photograph interpretation; exploratory field studies;
and air observation. Each of these are reviewed.
Previous Soil Studies and

Experience of Project
Personnel

The Project obtained copies of soll maps of any
areas within the Project area which had had any kind of
a soll map made of it. There were not too many of these
but soil scientists of the FAO had made a few reconnais-
sance surveys 1in northern Goigs state. In addition, the
soll survey personnel of IPEAN with headquarters at
Belgm, had made a few reconnaissance surveys in the
States of Acre, Amazonas, Maranhao and Pari; and in

the federal territories of Amapg, Rond8nia and Roraima.
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These were not of extensive areas but were at least a
start. Some exploratory studies had also been made in
the Mato Grosso.

Another source referred to is the experience of
Project personnel and others. This was not too exten-
sive either. 1Italo Falesl, Chief of the Soill Survey at
IPEAN, had examined road cuts and pits and made notes in
his travels throughout the Amazon Basin. These were
avalilable to the Project. There had also been a Brazilian
Soil Science Society tour by boat from Manaus tQmBelgm on
the Amazon. Every bit of information that could be
gathered from sources such as these was recorded and
utilized on preparation of the schematic (exploratory)
map.

Avallable Information on

Geology, Climate, Vege-
tation and Topography

The Atlas Nacional do Brasil published by the

Conselho Naclonal de Geografia of the Instituto Brasileiro
de Geograifa E Estatfstica (5) contains a series of maps
and charts on geology, geomorphology, climate, vegetation
and topography. These were supported by more detalled
maps of larger scale which were available to the Project.
Brazilian personnel of the Project established excellent
relations with geographers and geomorphologists of IBGE
(Brazilian Institute of Geography and Statistics).

Through these contacts considerable information, as well
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as professional assistance was made available to the

Project, and was utilized in the map construction.

Aerial Photograph
Interpretation

The aerial photograph mosaic indices were a better
source of information at the scale of the schematic
(exploratory) map than individual photographs. Broad
vegetation patterns such as savannah and tropical rain
forest, drainage patterns, and broad land forms could
be determined from the indices. Thils subject will be
gone into in more detail in the chapter on aerial photo-

graph interpretation.

Exploratory Fleld Studies

The objective of the exploratory fleld studles was
to obtain information on the soills of an area, and to
determine the topography, geology and vegetation found in
relationship with the soils. In addition, whenever possi-
ble, Information and data on the land use and agriculture
of the area were gathered. Information, when avallable,
was collected on yields of crops, kinds and amount of
fertilizers, strains and varieties of plants used, and
special soll management practices such as drainage or
irrigation, and any conservation measures applied.

These on-the-land exploratory field studies were

the best method of obtalning soil and other information
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for use in the construction of the schematic (exploratory)
map. Soll samples were taken of the principal horizons
of the major soils. These samples were run through the
soll laboratory of the DPFS where significant chemical,
physical and mineralogical determlinations were made on
them. The results of these determinations were used in
properly classifying the solls, and in making interpre-
tations affecting their management and use. Geologlc
samples were also taken.

The first field studies were made before the Pro-
mect was actually underway. A few months after the Pro-
ject Agreement and PASA were signed in 1964, advantage
was taken of the provislon for short-term consultants.
Members of the DPFS felt the need for the advice and gul-
dance of someone with a world-wide reputation and experi-
ence in soil classification. Dr. Guy D. Smith, Director
of Soil Survey Investigations for the United States Soll
Conservation Service with his work in the development of
the new comprehensive system of soll classification has
such a reputation. His soill travels had carried him
throughout the world. A request for his services was
submitted through the office of USAID to the Soil Con-
servation Service in Washington, D. C. The request was
approved and G. D. Smith spent almost a month in Brazil
in October and November of 1964 examining soils in the

field and discussing and making recommendations on
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problems related to soill classification. The two papers,
"Journals of Brazil Soils Study," (34) and "Impressions
of Soil of Brazil" (35) resulted from this short-term
consultant visit. The route of this study was Rio,
Brasilia, Beldm, Recife and back to Rio by air, with
side trips by motor vehicle out from these locations.
A second trip was made by motor vehicle south into the
States of S3o Paulo and Rio Grande do Sul (see Map No. 1).
The second field study took place during the period
June 14 to July 10, 1965 and was a once-in-a-lifetime
opportunity for the author. It was a trip by motor
vehicle over 5,300 miles of roads and jungle trails from
Rio de Janelro to western Brazil and return. It crossed
the savannah of the Mato Grosso and the tropical rain
forest of the territory of Rond8nia to POrto Velho on
the Rio Madelra and on by air and vehicle to Placido de
Castro on the Bolivian border. This exploratory field
study was a Jjoint operation of the Project and the "Soil
Map of the World, FAO/UNESCO Project." It was partici-
pated in by twenty-three soil scientists and geographers
of Argentina, Brazil, the Netherlands, Peru, Surinam,

the United States and Venezuela. This expedition is
described in detail in the FAO publication, Soil Resources

Expedition in Western and Central Brazil (36), and in

the author's paper, "Soil Correlation Trip," Brazil,
June 19-July 10, 1965 (45).
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The author would 1like to digress at this point and
mention several instances related to this trip which
stand out 1in his memory.

One incident took place at a meal halt at a road
construction camp of the Brazilian Army in the Jjungle of
Rond8nia. Our host was a Tenente Coronel (Lieutenant
Colonel) of the army and while he fed us sandwiches of
monkey meat, he entertained us with tales of the hostille
Indians in the forests surrounding the camp. Recently
they had killed a missionary and her two children with
arrows. On our return through the same camp a week
later we learned that the Indians had killed one con-
struction worker and seriously wounded another working
with a bulldozer a short distance from the camp.

A second incident did not actually take place as
an incident. I carried in my handbag, which I kept fairly
close to me, my service .45 caliber automatic pistol.
When preparing to travel by air with a small group from
POrto Velho on the Rio Madeira to the Bolivian border 1n
the State of Acre I indicated my intent to leave the
plstol with the bulk of my luggage at the hotel to which
we would be returning. I was informed that if ever I
might have a need for the plistol it would be the next
few days on the border of Bolivia. I was not informed
why at the time. Later I learned from a reliable source

that three days before our arrival in the village of
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FIGURE 9.--Construction camp in the tropical rain
forest. Indians reportedly killed a construction worker
at this camp in the territory of Rondonia the day before
vehicles of the Project refueled here.
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Placido de Castro on the border, the revolutionary, Che
Guevara, having recently left Cuba, had been 1n the
same village. He was engaged in arms smuggling from
Brazil across the Rio Abuna into Bolivia.

One evening, at about 9:30 P. M. on the road from
Placido de Castro to Rio Branco, the capital of Acre,
where we were staying, our vehlicle became thoroughly
mired in the mud with both axles resting on the ground.
Although concerned about our situation, I could not
understand at the time the almost panic stricken state
of the Brazilian and other Létin American soll scientists.
I am now convinced that they were aware that Che Guevara
was operating in the area, and they did not relish the
idea of encountering one of his arms smuggling partiles
there in the dark.

The third field study took place during the period
August 18 to September 11, 1965. Itinerary and trans-
portation used are described in Appendix C.

A fourth exploratory field study took place in
May of 1966. This one <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>