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1.

Summary of Zvaluatior

of Rzsourcss Survey Projact

Good progress as a whole has been made in the Resources Survey Projec

sinte the origiial agrecment was signed on May 30, 1964 despite

several difficulties and in fact stoppage of the fiald work For

considerable periods owing mostly to inadsquate funding.

The resulting schematic soil map and the thres internretive maps
together with accompanying text is' axnectzd to have a far-reaching
influsnce on the devalopment of Brazil. In fact thess four maps,
recently printed, ars alrzady being used arior to publication of the
text, by several agencies in planning For colonization, agricultural
developmant, and locating highways and roads into the interior of
Brazile The releass dats for the comnlate pudblication (mans and
text) has baen delayed several %imas for various rzasons. It is now
estimated that the manuscript will bs submitiad to the orintsr by
the end of JAusust 1943 #ith an anticisatad r:leasz date of Dagambar

1962, A concerted ¢flort should 02 made to speed up this timctable

In order to raleass theo publication at an aarlier date 1o me2

o

t
nels ~uido 23ri=-

urgent demands for this kind of basic informaticn ¢ i

cultural developmant in 8razil,

The oxcallent pProgress made in 1966 in racruiting and training

1

additional soil sciantists was unfortunataly and un:xnzctadly

—

interrunted in 1967 ang 1963 owing 1o inadequate Funding. Fortunately,
howaver, plans are being develonsd to Fesumzs the recruitmani and
training nrozram in 1959,

Five soil sciantists aro now in the Us 3¢ For a 4-month period working
at field locations 4o obtain on-the=job exs:riance so th2y can becoms
More proficiant soil Survay osarty l:aders in carrying out reconnajs-

sance surveys of hi

n ariority arzas.
Hopefully, additional

high notential wilj be able to obtajn spacial training in the U.s,
beginning in late 1942 and 1959+ (3a2s attachaznt for details)., As a

. . ' - - ~ . .
minimum, the Pzdology and 30i1 Fertility Group should have a well

carefully selactad Brazilian soj] scientists with
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Dot
Orazil should bos praparade 14 i suzzastad that
1 bo

rys
tralnad competont staff of 225 within 5 yoarse ¢ now has 750
The roconaendsd incroaso - in parsonnal over a Five year pariod will

roquiro adoguats Puqoingp boih in amount and tinmelinosss, in order

to provids = - ~ 7 continulty of oporationse

fn view of tho hi-h dezrrad of technical coapotoncy of Brazilizn soil
) i

ciontistso (alithou h suadl §n cunbor) and thy spacific plans for

as outlinad for fiscal yoars 1969 and 1579, {1 jo my

L Ay 3
BolEsf Lhat a rosident tochnical soilg uovzcor from the Ue Go will
Aot be noadad afior Decanlar 19070 This S BUPPD B2 Gy hovovers {hai
e freo interchange of idous and inlérmastion Latwena gold vofontists
In Brazil and tho Usle wi1) cuntinuc. and that shorteterm consultants from
the United States w:ll be prO\ld d ifn cd:l. '
bagas o the bizh dogras of ureney Vor aors dstailad ] SUVETE P
» - - ' . ' H Ed
ospucially Tur arcas alvoady soloeted in Gaila and ifate D550, &

concarbad olfurt should continue Yo ba oade fo ohiadn cdditional
Puads Proa the azoencia !

vould Do at tha roconnal zsanse

locativn of hiash prior

Vosehanatic eell nap with aCCUmpnnyinp talorprative n2ay for all of
Lho Tovel of gonare
]

%
connrarabla to that

alization For the »vstorn onowlbird off Sraxi)
of the @y of tho hat wns rocenily arintsde This
can ba dons by gcn:ralinin the moro datailed soil survays 2lraady
mada dn this orea and by cunlorat ory studizo for tho romaindor,

Such a map era garve many arenciss that aro involvod in the econonic
dovalesment of Brazil (359 atiiched juatification statamant prosarced

by'Dro Abailard).

Tho Pduulo'y and 3211 Fer{ilfly aroup should have re3ponzibilily for
tha dove lopnand, m:in;uu.nco and coordination of a nation-aoigs systom

~

of soil clas;' ication and corrzlations Final d:icisions on classie
fication and correlaticn of ¢ha naand soid units for ail soil survays
publishod by a govarnaantal or quasi-zovarnisatal azency should pogi
with tho Patolozy ~roune 14 is partisularly dasortant {hat the

rosoarch rosults obtainzd frem snnsrinanial arsas ba corralntad. vith
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epecific kinds of soids This will mske pescible the extcnsion of
posaareh resuldpn dspaclaldy feon studics ia goi) foriilj P
consorvation and soil ninapement to sinilap kinds of eoll in other
arzage At the sans tha woro studios In sofl fertility and sofl
consorvation closaly coosrdinatod with soil surveys will enable nopro

of festive uan of sol) SUPVeYSe
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INTRODUCTION

This review and evalua;ion was made at the request Qﬁ*hg;h‘;hg_ggﬂ
énd_ygélnlusné_in Brazil| in response to the following airgram from
Ambassador Tuthill in which assistance was requested on the following
activittas:

"l. Progress review and evaluation of the Resources Survey Project

of the Frontier Homestead Program,
This will be the major activity Mr, Hockensmith will be involved
in during bis stay in Brazil., The Resources Survey Project had
four major objectives wﬂen it was originally ennunciated in
1964, They were: (1) complete a schematic soil nap of the
project area to provids information on potential agricultural
areas for settlement in the interior of Brazil{ (2) publica-
tion of the soil and interpretive maps with supporting te:t
ineluding soil descriptions, interpretations and labora-
tory data; (3) make roconnaissance soil surveys of about
30,000,000 hectares of priority areas based upon the schematic
soil map and other factors involved in settlewmeant of frontier
areas, and (4) Increase the staff of the Division of Pedology
and Soil Fertility by 60-100 field technicians to-provide the
nucleus of institutional capability to conduct a soil survey
program for Brazil,

" Objectives 1 and 2 will be completed in calendar year 1968,
It is proposed to reduce c¢bjective no, 3, reconnaissance soil
surveys, to 12,500,000 hactares due to budgetary and personne]

restrictions. The present work plans indicate a completion



date of August 1969 for the field work in Mato Grosso,
Objective no, 4, dealing with an increase in technical staff,
bas resulted in 33 technicians added to date., No increase was
effected in 19 7 or is anticipated in calendar 1968,

"This project has reached the point where it is necessary to
decide upon the scope of future activities. The amount of
available financing and staffing up to the present time and
that postulated in the immadiate future will not be sufficient
to carry out the ériginal objectives,

"2, Assist in discussions within the Division of Pedology and Soil
Fertility concerning the organization of the technical and
servicing arrangements to carry on an effective program
throughout Brazil, Dr, Bloomfield, the Director of the DPFS,
1s in the process of reorganizing the Division of Solls,

“3. Funds for this position are provided for under PIO/T 80253."

On May 9, 1968, Mr, Hockensmith was directed by Lester R, Brown,

Administrator of International Agricultural Developrent Service (IADS),
USDA, with concurrence of D, A, Willlanms, Administrator of the Soil
Conservation Service (5Cs), USDA, "to review and evaluate the progress of
the Resources Survey Project of the Frontf{er Homestead Program and to
assist in discussions within the Division of Pedology and Soil Fertility
(coB) concerning the organization of the technical and servicing arrange-
ments to carry on an effective program througkout Brazil," under USAID/
USDA PASA, Brazil, 1A(AJ) 29-65, authorization number 211-68, during the

period May 26 to June 30, 1968,



HISTORY OF PROJECT

In 1963 and earlier, considerable interest developed in Brazil to
locate areas of soils in the interior of Brazil that would be suitable for
new settlements., Several proposals were”develdped to determine the extent
and Location of relatively unsettled areas that could provide soil resources
and economic opportunity for scveral million pcople from the northeast
of Brazil and from other areas of excess population,

On May 30, 1964, a resources survey project agreement was signed
between:

The Coordinating Cormission for the Alliance for Progress (COCAP),

the Brazilian Ministry of Agriculture (the Ministry) and the

United States Agency for Interrational Development (USAID/Brazil),

- with the concurrence of the Brazilian Governmant Representative for
Point IV (the Coordimnator). :

Soma excerpts from this agreement are:

"I ~ CURRENT SYTUATION

A, Large areas of Brazil known to have potential for
development (under the right combination of crop, pasture, and
forest use and with management adapted to the type of soil
and terrain) are preseatly unoccupied., Settlement of these
areas by low-income farmers from over-populated regions will
contribute to Brazilian progress and stiuunlate cconomic and
social developmant in an orderly manner, if this scttlement
¢an be guided by knowledge of the extent, location and qualities
of arable soils and requirecments for proper cropping and soil
management.

"It is, therefore, particulrly inportant to locate areas with
goils that are suitable for cultivation by farmers who presently
possess relatively little or no capital resources, education,
and skills and to provide opportunities for these farmers to
develop both skills and cound econoa'e farm units,

"To meat the demand of the next 10 years it Is estimated

that 30 million bectares of soils of relatively high fertility
will bave to be located. To be usad effectively in agricul-
ture, these areas must also meet other conditions, including
reasonable accessibility to markets and relative freedon from
bhealth bazards, After general economic feasibility for devel-
opment has been determined, plans will nced *o be made for
developmant on a significantly large scale to meet needs of
families who desire to migrate and establish farms in the
interior of Brazil.

6.
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"B, Priority attention is required for surveying areas in
the states of Goids, Pari, Mato‘grosso, Amazonas, Maranhao, Piaui
and Federal Territories of Amapa, Rio Branco and Ronddnia to:

“l. Review climatic, geologic, vegetation, soils, transpor-
tation, population density, health and other available data bearing
on suitability of the area for settlement. Cursory exploratory field
studies, air photo interpretation and air observation will be .the
basis for developing the exploratory level soil survey of this large
area, 'Exploratory level survey of 600 million hectares is planned
to identify areas for further investigation and ‘mapping.

"2, Survey at a reconnaissance level of selected areas
thought to be suitable for settlement, This should result in
¢lassification and mapping of approximately 30 million hectares
suitable for settlemant under intensive land uses. Extensive field
work as well as aerial observetion end air photo interpretation will

" be required.

"3. Preparc maps with supporting descriptive material and
make information available as rapidly as possible to sarve the
purpose of the agreemant, '

"4, Train specialists in soilAsurvcy procedures,

"'C. Responsibility at the national level for the necessavry
soil surveys rests with the Division of Pedolozy and Soil Fertility
(DPFS) within the Departwant of Research and Experirentation (DPEA)
of the Ministry, the group most concerned with this project.,

"II. PURPOSE

It is now proposed to perform a reconnaissance level soil and
resource survay of frontier regions. 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 infor=
mation on markets, health, demographic and social aspects, to be
devaloped in complemsntary research, will serve as basis for
developing policies and prograns for frontier occupation and
develop:ant,

"The survey is expected to indicate the areas in which it may
be possible to carry on intensive croppiny, those which are likely
to be suitable only for wall-zanaged forestry use, and those for
which a corbination of forestry, pasture and cropping is feasible,



"“The survey Lws as a major aim the location of sufficient
fertile soils having otherwise acceptable characteristics for
relatively intensive cropping or crop and pasture combination
to meet the settlement needs of Brazil of the next 10-12 years,"

Later in 1964, IADS amended & USAID/USDA/Brazil PASA to furnish
two soil scientists from the Soil Conservation Service, each for a
two-year period, Accordinély, Dirk van der Voct served from
January 29, 1965, to January 28, 1967, and Francis Cleveland served
from February 1, 1965, to February 1, 1967, as soil scientist
advisors.to the Brazilians on this project, In fact, they were
. officed with the Brazilians in the Division of Pedology an& Soil
Fertility ;t the Jardin Botanica in the Ministry of Agriculture,

On December 29, 1965, Lloyd E. Garland, a soil scientist in the
SCS was assigned for a two-year period under the PASA to continue

the technical advisory service previously conducted by Cleveland

and van der Voet,
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CONDENSED WORK PLAN FOR PROJECT
A condensed plan of work for the Resources Survey Project follows:
I. Project Oblectives
A. To locate 30,000,000 hectares of soil of relatively high fertility
suitgﬁie fof settlement within the interior of Brazil.
B. To Increase the size, scope, and effectiveness of the soils staff
within the Ministry of Agriculture.
II. Area oflOPerations
A. Western two-thirds of Brazil
1. The States of:
Acre - ‘mazonas - Goi&s - Maranh¥o - Mato Grosso - Parf - Piauf.
2, The Federal Territories of:
Amapd - Roraima - Rondonia,
III. Size of Area
Square Kilometers: 5,030,000 equivalent to 600,000,000 hectares or 2,4000,000
square riles or 1,5356,000,000 acres.
IV. Procedure of Operations
A. Phase I
Collection, review, evaluation and classification of available data on
solls, geology, climate, vegetation, topography, population, transportation,
markets, health (Publications, maps, researech data).
B. Phase II
Schematic Soil Map of Project area, with accompanying legend and
interpretive soil maps under three levels of management.
1. Purpose:

To indicate those areas which are:

a. Suitable for secttlement,
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b. Not suitable for settlement.
(Too steep or rough, too wet, or infertile.)
¢. Questionable, requiring further study,
2. Based on:
a. Previous coil studies and experience.
b. Exploratory field studies.
¢. Information on geology, climate, vegetation and topography.
d. Aerial photo interpretation.
e. Air observation,
f. On-the-ground field examinations of areas delineated by
phto interpretation,
Phase III
Reconnaissance soil survey of 30,000,000 hectares.
1. Purpose:
To confirm and more accurately identify those areas that appear
suitable for settlement which will permit efficient use of land
on a sustained basis.
Interpretations of Soil Map Units included in report accompanying maps.
1. Suitability of soil areas for development is indicated under three
kinds of management:
&, Traditional farming methods.
(Hoe, machete, no fertilizers)
b. Semimodern Zarming methods.
¢. Modern farming methods,

(Machinery, fertilizers, skilled operators)
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Soil areas are rated:

a. Good,
/b. Fair.
¢. Poor.

Factors limiting soils areas for agricultural use are:
a. Low natural fertility,

b, Excess water,

¢. Inadequate water.

d. Limitations for use of modern machinery.

e. Susceptibility to erosion.

Limitations are rated as slight, moderate, severe.

Coordination Required in Selection of Areas for Reconnaissance

Survey.

Other agencies of the Brazilian Government also having responsibilities

for scttlement and development of the interior.

1. InNDA - National Institute for Agricultural Development,

2. 1IBRA - Brazilian Institute for Agrarian Reform.

3. CIVAT- Interstate Commission of the Araguaia and Tocantins Valleys.
4. Other Agencies.

Training.

1. Provide in-service-training to 75-100 Brazilian scientists and

technicians in soil survey techniques and procedures to include:
a. Field and laboratory methods for soil and land classification.
b. Cartography.

c. Afr photo interpretation,
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d. Preparation of text to accompany maps.
‘e. Interpretation and use of resource surveys in planning.
2. Key men to have training in the United States.

3. Student trainee programs during university vacations.

V. Technical assistance under PASA

A.

Two soll scientists, 1965 and 1966, and on2 soil scientist,

1967 and 1968, USDA-SCS.

1. Soil Survey Interpretations

2. Soil Survey Operations and Air Photo Interpretations.
Short-term consultants.

These are specialists in various areas of soils for one to three

months duration: Guy D. Smith, A.C.Orvedal, and Roy D. Hockensmith,
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Translated from Portuguese April 1968

Technical Agricultural Office
Natural Resources Survay Progsram
HALCGONTAP/USALD/ET A Acregmant

Projact. Ll = Sojl Survey

1968 MORK_PLAN

I~ CURRENT _SITUATION ANALYSLS

le1 The lack of knowledge about the characteristié¢s of fhe soils
of Brazil has bezn a limitating factor in the national agri-
cultural development. Since the initiation of the project
activities in 1965, a large amount of data has been compiled
through soils explorations which makes it possible to
locate arsas with potantial for development in terms of food

production.

1.2 The project covers a broad field of research, in the use of
land, which will facilitate the existing program of the
Equipe de Pedologia e Fertilidade do Solo (2PF3), of the
Escritorio de Pesquisa e Experimentagio (EPZ), Hinistry of

Agriculture, of devaloping a soil map of Brazil.

Il - PURPO3Z3
2¢1 The objectives of this project remain the same as enunciatad
in the original agreecment, that is, to locate soils suitable
for intensive cultivation of crops and pastures, %o satisfy
the demand of colonization in the next 10 yearse.
2.2 In this study of the resources, according to the original
ﬂ agreemsnt, spacial attention will be given to soils, climats,
\. vegetation, surface water and other aspects, which can
determine the land resources and their use in agriculture.,
2¢3 An intensive training program will be provided for new soil
scientists to help reducs the delay in utilizing their
services in the activities of the EPFS.
2¢/ In view of the original objectives, this work plan indicates

the application of the resources from the Ministry of
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Agriculture and CONTAP to finance the activities in 1968

for reaching the following goals:

Ae Conglusion._of the lst. Approximation qf _the Schematig

B

Soil_Map

le Two thousand additional copies of the schematic soil
map will be printed. The copies already printed will
be used to put in the publication and the rest will
be distributed on a selactive basis.

2. Five thousand copies of the report, to accompany the
schematic soil map and interpretive maps, will be
printed.

3e The target date for submitting the manuscript to the
printers was HMay 1968. The asrojected date for release
of the publication (maps and resorts) is August 1968,

subject to delays in the printing nrocess.

I P P AL IR Y, A

Give Coniinuity_ %o Rsconnaissance 3Sail 3urveys in the
MT=1 and lT-3 areas in the south of lato Grosso, with
cooperation from IBRA and other institutions. A detailed
work plan for the MT-1 arsa in !ato Grosso and the GO-1
area in Goiis was prepéred in 1967, The substitution of
the MT-3 area for GO-1 area will provide the specific
details ncedad for continuity of the work.

The main points are:

le Classification and Manning:

ae To complete the soil survey in the MT-l area, about
72,000 kn*, during 1968,

be To prepare the preliminary legend for the MT=3 area
and a small part of HT~2 area while the survey
progresses in the lT-1 area so that the field party
can move to the HT=2 and T=3 areas in the beginnin
of 1969 without undue delay,
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ce To prepare the descriptive legend of the areas
surveyed, basically the lst. approximation of the
survey report, at the same time the soil surveys

are doneos

2. Interpratations:

as To collect information from selectad farms in the
survey areas -about yizlds of major crops;‘carrying
cap&éity of pastures, management practices, etc.,
and reclate them to soil classification units,
whensver possible. Collect at the same time for
the same farms information referring to land use,
farm organization, micro-climate, etc.
Prepare mimeographad forms for recording the above
information and send them to the party chiefs for
implementation.

be To collect basic data about crop yields and manage-
ment practices, by soil classes if possible, from
field experiments and r=ssarch in the survey area
and adjacent areas in the states of Goias, Hato
Grosso, lMinas Gerais, Parana and 3. Paulo. The
information obtained will then be analysed and
extrapolated to similar soils in the reconnaissance
survey areass

ce To collect information of the macro-climate data
available at the meteorologic stations in and
ad jacent to the reconnaissance survey areas (states
of Goiés, lato Grosso, Minas Gerais, Parana and
S. Paulo and the country of Paraguay).

de To appoint a soil correlator (interpretations) for
EPFS in 1968 who will be responsible for the coor-

dination and supervision of the interpretive worke.

3. lnvestigations:

Collect samples and analyse the representativs soils
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of the survey arcas as the survey progresses for
characterization and engineering properties plus fertj
lity determinations of the surface horizonse

To promote the assistance of DNZR and other jnsti-
tutions for analysing the soils for engineering use
if they are interested.

C. Exploratory Sail Trins:

le The number of exploratory trips to areas where soils
information is lacking will depend upon thz avail-
ability of financial resources, provided by CONTAP for
1968 and on priority neads of other activities of the
soil survey. These trips were indicated in the work
plan for 1967, but were halted for lack of funds.

~

D. Regonnaissance 3ail Surveys of other priority areas

inside the project areas

le If additional funds and technicians had been available
early in 1962, it would have been possible to initiate
surveys in other priority arsas. Jithout the funds
for recruitment of naw technicians it was not con-
sidered faasible to start more survazys. Finincial
resources alonz, available later in 1968, will not
be sufficient to warrant starting survays of other

priority areas.

E. Begruitment and fraining of nsw tachnicians fo incrsase
the EPF3 staff.

1o This objsctive was abandoned in 1967 and part of
1968 because of lack of fundse A naw plan will be
“develop:d in Saptembar 1948 to train 40 new soil scian-
tists during a two months formal training session
schadulad for January and February 1969. The trainces
selected by EPFS will reczive intensive in-sarvice
~__training for léhagﬁihs. This plan of racfuitment and
training for 1962~59 i1l depend upon formal commit-

ments from CCHTAP %o provide funds to carry out the
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two months formal training and from the Ministry of
Agriculture to provide funds for salaries and operatin
expenses for the 16 months.intensive field training.
dhen the complete training period is over, the ZPFS
will sslect 10 technicians to work inASoiva}a§§i-'
fication and Surveys, 2 fdrVSoil Chenistry, 2 for

Soil Fertility, 2 for Sojl Physics, 2 for Conservation

and flanagemenl of 5011, 2 for lnterpre{ations, and 2

for Soil Mineralon.

Feo Inaining_ﬁnggtgm in.the United States: (by chronological

G.

date of departure) desendino umon availability of funds:
j ¥ =) i

1.

2.

54

6o

scientists for party chiaf training during a

1

ve ti
period of 4 months, starting llarch 1953,

N\,

=4
One scientist for applied training in soil mineralogy
during a period of three months, starting December
1963,

Three scientists for party chief training during a

eriod of 4 months sach starting December 19519,
P ) 3

One scientist for training in the responsioilities
and obligations of suparvising soil survey operations
on a national level and coordinating the operations
at county and state levels. Length of training: 4
months, starting December 1943,

One scientist for training in the responsivilitias and
obligations of supervising the soil survey interprat-
ations at a nationzl level, and coordinating the
interpratations at county and state levels.

Length of training: 4 months, starting Dacember 1968,
One scientist for training in soil fertility, to
supervise the operations on a national level, and
coordinating the activitjes at county and state levels.

Length of training: 4 months, starting Decamber 1963,

Insure continuity of the activities of the Projsct with

IPZAN, the regional laboratory of EPZ in Belem, Pars.
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1. Insure continuity of the cooperation and financial
agrezment of 1967 for techpicians of IPIAN who worked
for the project in the field and laboratory. The
financial agreement will end in December 1968, and the
activities will continue with ra2sources from the

Hinistry of Agriculture.

He lnteoration of nersannzl_and_activities of the Projzct

into regular operations and budget of IPF5 and |PZAN.

1. It is the intention of :PF:, within its responsibiliti
to implament the process of integration during 1968
through rejuests of sufficient reosources from the
Ministry of Agriculture to integrate the personnel
of the project who have been maintained with axtra

resourca2s up to now.

SRZCUIOR_OFF1CZ ALD LOCATICH

301 The entity diractly responsibls For the exascution of this
Project is the ZPF5 from the Zscritorio de Pesquica e Ix-
perimentagio (ZPZ), Hinistry of Agriculture.

342 The Zxzcutor of the Projact, indicated by the Diractor of

EPE and appointed by the General Coordiniator, in the devalop-

ment of ihe activities will be bound by the clauses of the
MA/CONT AP/USAID/ZTA agreement sianad in 1.16.1968,
3¢3 The following priority areas were selected for operations,

¢
States of Piaul, Haranhio, Para, Amazonas, Adcre, liato Grosso,

Goias and the Territories of Roraima, Rondonia and Amapas.
3e4 The application of resources will be in accordance with the

needs for developmzant of activitios.

CURIZNT_SITUATICN _A:D_FPINJZCTION

bel As already mentionzd, this Project is in continuation to the

work startad in 1565, as a result of an agreemant signad
betwean the Ministry of Agriculture and USAID/Brazil in
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4Le30e84e e can mention the following results ohtained to

“date:

ae Intensive training of 39 new technicians for soil surveys
of which 33 were added to the roster of the EPFS.

be Planning, complztion, and printing of the schematic soil
map and interpretive maps.

c-'ﬂri{ing of fFinal report.

Vo HEAN3 OF _AGT

The planning and completion of the work necessary for soil survey
and mapping of the broad area of the Project will be carrizd out

in accordance with the resources of ZPFS, as follows:

ae Utilization of the present team of tachnicians, in field
operations, through exploratory trips to selected areass

be Collection of data to prezpare reports, maps, otce

ce Recruituent and training of new technicians.

de Use of laboratory for sample analysis.

ee Utilization of ZPFS facilitics for the execution of the
operationse.

V1. DURATLON

This Project will remain in effect until Decamber 31, 1968, and
can be extendad by common agreement of all parties,

o e g et e o

It is providad to this project the initial amount of NGr3 eev...
200,000.20 (two hundred thousand new cruzeiros) to be applied as

follows:

1 -~ Personnel I T 35,000.00
2 - Travesl, Per Diem, and Transportation .. 30,000.00
3 = Consumable Haterial and 3unslizs sese.. 15,000.00
4 « Permanant Material Sse s nertesaesnevensa 15,000,00
5 = Miscellancous (orinting) weeeseseevesn. 35,000,00
6 - Tachnical Reserve Sescececonncntonnanese 10,000,00

General Coordina{ion 0O¢evseveeseossesess I0,000.00

e et - <t e

200,000,00


http:200,000.00
http:l,000.O0
http:35,000.00
http:Miscellaneo.us
http:15,000.00
http:15,000.00
http:300000.00
http:85000.00
http:200,000.00
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1. PROFIT
The aventual income resulting from the execution of this Project
shall be deposited in a special account at the Banco do Brasil,
S¢ A. and might be applied in the development of the Pro ject,
after presentation of a Work Plan and Financial Application to
be approved by the General Coordination.

Rio de Jansiro, 17 of May, 1968

signed signed
Nathaniel Yose Torr:s Bloomfisld Hernani 3antiago Tribusi
Executor Coordination Assistant

Approved by ETA Deliberative Board - JD=-365 , of 17/5/1963


http:Santi.go

ACCOMPLISIMENTS TO DATE

Considering the problems and obstacles encountered, reasonable

progress has been made in the first three years of Project operations.
Specific accomplishments are as follows:
I. Exploratory soil survey

A. Schematic soil map and three interpretive soil maps of the western
two-thirds of Brazil are completed and were printed in February 1968.

B. Text and tables to accompany the soil maps are to be sent to printer
in August 1968.

II. Reconnalssance soil surveys in southern Mato Grosso and Goias

A. Three (3) field soil survey parties of up to five men each are
in the MT-1 area in southera Mato Grosso where they expect to
complete the field mapping of 72,000 Km? (17,770,000 acres),
December 31, 1968. 1In early 1969, the parties will then move
to the MI-3 area comprising 53,000 Km2 (13,000,000 acres),

B. Samples of soil for (1) fertility studies, (2) soil character-
ization, and (3) engincering tests are being collectéd concur-
rently with field soil surveys.

C. The operation in the MI-1 area of southern Mato Grosso also
includes the collection of some yield and management information
from selected farms in the survey area. The information to be
collected by the field parties in the course of the survey will
involve the major crops related to the important soils of the area.

This program will be supplemented by the initiation of a._
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compilation of available crop, climatic,
and management data, by kinds of soils, from field experiments
and trials in adjacent states. These results will be extrapolated
to similar solls in the area of reconnaissance surveys.
A preliminary report of the soil potential of the Iguatemi area
(app;ox. 3300 km2) in the southern tip of the MT-1 area was com~
pleted and submitted to IBRA (Brazilian Institute for Agrarian
Reform) in January, 1968. This report provides IBRA with infor-
mation on the agricultural potential of the area for use in
their colonization activities, Field sheats at a scale of
1:60,000 were also included,
An agreemant between the Ministry of Agriculture and the Brazilian
Institute for Agrarian Reforn (IBRA) that was signed in August
1967 has made it possible to continue the reconnaissance surveys
of 125,000 Km2(31.250,000 acres) in the MT-1 and MT-3 areas in

southern Mato Grosso through August 1969,

III. Training

A. Annual Basic Soil Survey Course «

1. Jan. 10-March 15, 1966,

2. Forty-two recent graduates of Brazil's Agricultural Colleges,
3. USDA-SCS soil scientists assisted in instruction,

In-Serice Training in the following subjects is continuing:

I. Soil survey iﬁterprctations.

2. Aerial photo interpretations,

3. Soil ‘survey operations,



C.

Iv.

23,

Training in U.S.

1. . Five Brazilian soil scientists with high potential are in U.Sf”'ﬂﬁy
from March 28, 1968, to July 27, 1968, for intensive training
in soil survey operations so they can become more competent
soil survey party leaders when they return to Brazil. They are
Humberto Gongalves dos Santos, Raphael David dos Santos’, Antonlo

Ramalho Filho, Jeroaimo Cunha Almeida, Antonio Manoel Pires Filho.

Owving to jnadequate funds, there was no recrutting and training during

January and February 1968 as was scheduled.

Uses of Maps and Associated Data by:

A. IBRA - Soil survey field sheets and an iterim special soil report
covering 3500 sz of this area were submitted to IDRA for use

fn colonization.

B, INDA

C. DNER
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Euture lierk

Brazil has vast soil resourcese. Development of these soil
Fesources is essantial to keop pace with increaszs in population
and to assure the nsonlz an adzquate standard of living,

The results from this prejzct can aid grzatly in the economic
developmznt of Brazil and the social welfare ol its peoples The

soil ma locating new ar:as for settlement. They are

-
[0}
o]
[¥)
=
pos]
Q.
—
3

in showing araas where settlers can have
-~ .

a
2s ar=2

A
Feascnabls chance of success as far 25 soil potentialit

conczrneds  Cnce th= suitabls areas are located, roads a nthar

=}

¢
Facilities can than be mors #is2ly nlanned and constructad to aid
in the devalopment of these arzase These soil surveys can also
help pzopls s2lact and M2nage soil areas best suitad to oroduce
adapted crops efficizntly on a sustained basis and thus hely incraase
Forsign exchange sarnings aad promotz sconomjc srouth.

Reconnaissace soil surveys of the high prinrity arzas will
require an increass in funds and fors trainad soil scientists.
Complation of a gchamatic soil @ap for all of 3razil should ba
helpful to Mational planners and many others.,

(52e Garland's annual report for specific Jubs that shsuld be
carried forward).
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Justification for =xplaratory Soil Survay for the Worthsastern, East

and South Regions of Brazil (written by Dr, Abeilard),

dhen the agreemant ilinistry of Agriculture x U341D for soil surveys in the
~ .'f . »~ P4 . ! A +?
States of Piaut, Maranhao, Para, Amazonas, Acre, !lato Grosso and Goias,

’ Al , .
and also in the Territories of Amapa, Rondonia and Roraima was signed, the

main objective was to locate areas with soils suitable for cultivation.

The incrzase of Brazilian ponulation required a study of arcas feasible

for settling the population Zrom other States with an excess of hand-labor.
Tho assiailation of hand-labor could not be done only in industry. The
nead of specialization or szmi-specialization is one of the requirenents
for hand-labor in industry. nercefore, azriculture is the solution for
una2mploymant.

To establish new areas S

fad

itable for agriculture, in a low technologyical
aake an inventory of the soils in unknown arzas

u
level, 1t was necessary t

-

of the country. ication of areas with greater opotential,

\
more detail:d studiss are now being made in thosz arsas.

After comnletion of the first ohase of the agresemeant, the exnlorator soil
P ) - ) y
surveys, a map was made shoving the soil distribution in tiie region,
General information about the mapped soils will be inc!uded in a bullatin
PP

to be ralaoasad this y3ar.

The zxamination of the Maps and the information obtained with the 2xplorato
soil survey has raiszd inumarous qestions about the raasons why the

Brazilian States located in the Hortheastsr, Zast and 3outh, have not bean
survayesd, in order to uive together with the rzcant finjished map a general

and complets idea of the Brazilian sojls,

This question is hard to answser. In thoss States, where general work
conditions ara 2asier, soil surveys have bzen done in more detail, "y and

by that rsason slecuer to complates To judge the rosults of this type of
survey (reconnaissance) it should be known that from 1952 up to now, the
following arzas have bean surveyad: State of Rio de Yaneiro (including the
former Disirito Foderal), 330 Paulo, and other scattared arcas as: Horth par’
of Rio Grande do Sul, Parnambuco (Zona da iHata), Furnas, Jaquitinhonha
valley.

ilithout any doubt, the reconnaissance soil surveys provide more pracise



information than the one obtainad in exploratory soil surveys, ‘as more
detailed surveys, at serjas level, will provide more accurate information.

In the present stage of devzlopment, it scems that the best solution for th
invéntory of Brazilijan soils, would be the establishment of a priority
in relation to the level of sojl surveys. First of all, the sxploratory

survey of “razil would be Finishad,

The reconnaissancs sojl Surveys would be carried out in areas suitable for -
agriculture; colonizatisn and settlament of hand-labor moved from othar
regions. Finally, the detailed surveys, at soil series lavel, would be
carried out in farms and agricultural research stations, and also studizs

of the feasibility of irrigation programs and drainage of the areas.

The phases mantioned above would corresnond to progressive steps of work

and dons in priority order.

The first stsp inciudes tha exploratory sorvays of Brazjlian soils and

general information about them.

In the present stage wnere the exploratory survey of 6 millions of Km

(600 millions of hectar:s) has bean complataed, it is full justified the
i Y J

continuity of surveys in tne othar 2.5 millions of Km“ of the national

territory, not only to complete the map:; but for the following r:asons:

le The agencies responsible for the planning of Brazilian 2conomy
would have basic 2lzments to eval vate the Feasidility of investment for

agriculture.
Brazilian

2o The dav:alopmant of arzas occupied by the most important/cultures
(co?Fge, cocoa, sugar cane, rubber and corn, etce.) could be plannad in
advance, according to tha knowladge xmumixssx of soilse This assect is
particularly imsortant in the cultivation of culturas for sxport, which
yislds will depend on proner location, and conszquently , the arice offeread

on international market,

3« Davelop a program to move culturss from less suitabls sojils to soils
with better suitability to obtain highar yislds,

be Devslop 2 program of Publice Servicas as construction of danms,
elsctrization, transportation, storage and silo, based on informationsg
about soils that will Adrovide the oportunity to avaluate the ne:ds of the

various regions for these rasources.,
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Beside the reasons above, the following can be included, mentioned by

J. Bennema (Soil Resources, Inauguration Class at Delft, Netherlands, 1968)

to justify the need for soil amirveys:

1.

2.

3.

To locate better soils for agricultural use, under primitive manage-
ment, These soils correspond to the soils with high fertility, good
drainage and enough moisture,

The great areas of Latosols in the tropics constitute the greater soil
potential for agricultural use in the future, as long as high invest-
ment of capital and know-how are applied to improve these soils for
agriculture,

In Brazil, the soil surveys have to contribute also for the develop-
ment of the areas near the coast, where agriculture is already

established and efforts are being made for modernization,

By the discussion above, it seems justified the need for completion of

the exploratory soil survey of Brazil, in short-term, so that with the infor-

mation available the Brazilian government may equate the problems of the

country,
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Notas _on Review of
Field iderk in_Mato Grosso, June 3=7, 1968

This is one of the high priority areas selected by the ileAs on the
basis of information from the gxoloratory surveys. A resconnaissance
soil survey to help locate mor= ;rzclsely (than shown on the
schematic soil map) the soils that ars suitable for settlement was
begun in October 1967 with financial assistance from I3RA. The field
work in this survey area (UT-1, HT=3) of 125,000 sz is schedulad for
completion by Saptembar 1959 with published.maps and toext raleased
by 3eptember 1970 The survey arza is located about 600 pjles by
air and 900 miles by road from Rio.
| accompaniad Dr. Mathaniel Jose Torres Bloomfizld, Dirzctor of
Pedolozy and 30il Fertility; Dr. Abzilard Fernando ce Castro, in
charge of 3Joil Survey Operations and 30il Fertlllt/, both in 'l d.;
and Lloyd Z. Garland, U34lD /UsDA by zirplane to Campo Grande, !lato
Grosso where w2 joinsd Dr. Flavio Garcia de Freitas who is in charge
of the thres soil survey fisld parties in the YT-1 and WT-3 arsas of
Hato Grosso.
During the naxt four days the five of us drove 400 miles, axaminad
soils, inspacted soil survey field-shezets, and held confarencss vith
the field partiszs consisting of:

£stavia iachado Moura

IQQLE Azevedo Gomas

Joss 3ilya Bosatalli

Reinaldo Uscar Pottar

Joao Gralha Tomasi

Klaug Peter littern

Eliag Padro ilothci

Luiz Albertg Reguzira Mad:iros

Joao Alberto Martins do éﬂilll
Manoel £austino ilato
Francesce Palmiari

doao_Luiz Rcdri iguss de Souza
Helio da Costa Mlmeida
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Those not present in Brazil because they are in ‘he U. S. for
additional training are:

Humbarto Gongalves dos 3Santos

Antonio Ramalho Filho

Ranhazl David dos 3antos

Antonio ano=2l Pires Filho

Altheugh thera is only a small percent of the arza prasently used For

cultivated crops, the correlation betwean crops yislds and kind of

soil is clearly evid:nt. Unfortunatsly soms axisting farms comnrise

only noor soils where thes sattlers have little chanca 1o succaad.

But tha settlers locatad on jood soils arz getting rzlatively high

yields sven undar prismitives mathods of Tarding.

llembers of tha survey parties ars attemzting to
or

kinds of so

each of the m2jor highly contrasting so t
can be :xtendad fo other areas with similar kinds of soil and used to
guide Future settlemsnts. (See attachment For Form usad

yield data). Th. 50il sciantists, howavzr, ara havin

getting Farmers to ravaal their crop yialds. Hoverthaloss, the soil

sciantists ar: pursuing their efforts although somatinzs indiractly
thrcugh oxtznsion agents and other m2ans. The problem iz th2t farners
are suspicious of stranzers who ask for such data partly bacause of

cio
the possibility that such data may afizct their taxes.
h

Vi
The Tield sheets we axaminad wera neat and lagivle. Tentative

[od

descriptions of the soil taxonom its were preparad nostly arior
2

c un
« The soil mapping units ars rovised during the course of
mappings. Final descriastions #ill naot be praeparzd until after the
laboratory data are complaied. (Attached is an axamplz of a s0il
mapping unit description, arofile descriptions and characterization
data, and fertility data for Dark Raod Latosol, Dystrophic, loamy
texture, semi-cvergreen forest (L-1).
Mapping of t'is 125,000 Km® arsa in Mato Grosso is at a scale of
1:60,000 but publication is expzcted to be a scale of 1:500,000,
It is expactad that 50,000 Km2 will be completed by duiy 1968. About
430 soil samples hava been collacted for fertility tests, and 15 goil

profile samples have bsan collacted for sojl charactzrization. About
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25 more profiles will bs sampled for characterization data. Samples
for enginearing tests will also be collactad for many of the major
soilse

A standard nation-iide form is being devzlopad for use in collecting
crop yield data by kinds of soil. summary forms are also being
standardized for reporting chemical and physical data on s0ilse
Although the pracipitation in this arsa is 1200 to 1500 am, there is
a dry pericd usually from May 1 to October 15 in the northern and
northwestern part. Sse attachad table for climatic data at Caapo
Grande, !lato Grosso. [t should be pointed out, hosever, that the
relative humidity is around 707 during the dry season. The dry period
in the southeastern part is much shorter. |In Fact, in some ysars

there is no distinct dry periode Ths ma2an temperature in wvinter is
689F and in summer is SO°F,

Fertility tssts indicate that all the soils in this ar=2a respond to

Zn, as well as to i, P, K and to Ca and Mg

The principal crops that ara grown in this arza are: corn, rics, bezans,
cotton, pzanuts, castor o2an; wmandicca, sugar cane, and coffec.
Soybz2ans, sorghum and sunflowars are baing introduced.

A Federal Zxperiment 3tation cof tha uid. locatad about 10 km southwest
of Campo Grande is engaged in testing new crops, cultural practices

and grazing management.  Savsral 125 hactarss plots are now in
operation i ragua grasse This is undar the

i U
o k=]
n of Dr. Renato Garcia Leoni who is highly capable man.

~ 3

local dirac
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DRNFT~TRANSLATICN

LERATIE I CAT ) LASEMD. GF.T=1  ~ #ato Grosso

el

Red-Yellow Podzolic Zjuivalent eutrophic, medium texture,
semi-cvergrean forost

Dark Red Latosol dystrophic, heavy {zxture, semi-evergreen

- forest

Dark Red Latosol dystrophic, heavy texture, cerrado
" 1" " u " grgg;land

Dark Red Latosol dystrophic, medium texture, semi~evergreen
fores
Dark Red Latosol dystrophic, m:dium texture, cerradio

Dusky Rad Lato§ol eutrophic, heavy texture, sa2mi-deciduous

forest
" " " " " semi~evergreen
forast:
Dusky Red Latosol dystrophic " L " "
It n " " i H Cerrﬂdo
HJ 1 - {] n 1 GraSSland

Red-Yellow Latosol dystrophic, héavy texture, cerrado
dpa unit
(probably Red-Yallow Podzolic soil,cobbly, madiunm texture,
cerrado and grassland)
Red and Yellow iuartz Sands dystrophic, semi-daciduous ferest
Red and Yellow Juartz Sands dystrc:hic, semi-cvargresn forast
Red and Yellow luartz Sands dystrophic, cerrado
" 1 n n grassland
Lithosolic Soils eutrophic, undarlying by basalt, decicuous
forest
Organic soils dystrophic, phase e
Gley Humic Soils dystrophic, phase ooo
Low Humic Gley 3o0ils dystraphic, phase <.,
Humic Hydromorphic 3ands dystrophic, phase e
Ground-later Podzol, phase eao
Alluvial Soils sutronhic, phase oo

" " dystrophic, phase oes

XXXXXXXXRX X KX

LR
LR
LR
LR
LY
APA

AV
AV
AV
AV

AH
PHi
Al
Al

TentatiVely distinction of aliq (élicas) and non-allic (nao élicas)

31.
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m
j oy

Eu
Di
Di
Di

I W N -

Di
Di
Di
Di

transitions of the same soil classas, if they exist and can be mapped. -

[3S)

W N o~
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Separation of relief phases: Level, gently undulating, rolling, hilly and
mountainous. In addition, whenever possible,

separation of slope classes: 0-3%, 3~-8%, 8-20%, 20-407%, 40-70%. When not

feasible, evaluate the percentage of these classes of slope by phases of

relief,
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IV - LE3SIDA DE_INEYTISICACTD

SOLOS 00N D TEXTURAL

’ o fas o
Podzolico Varualho Amarolo Equivalonto Eutrofico toxtura modia
faso Florosta coajesomprosvorda da primoira classoe

SOLOS 601 B AT03SAL 00

o ’ .
Latosol Vornolho Escuro Distrofico toxiura modic fase florosia
goaleganpromvordo do prineira classoe

’ ., ‘
Latosol Vormolho Escuro Distrofico toxtura modia faso florosta
sonimgonpro=vords de sosunda clagsos

Latosal Vormolho Escuro Distré?ioo toxtura modia fago transi =~
gao florosta=corrados

SOLO3 _POUCO DESENYNLYINNG

' .
Arolan Quartzosas Vormalhas < Amarolag Disiroficas faso COrrae
dOo

. . ,
Arofas Quartzosas Vormolhas o Anarolas Distroficas faso cannog
troe ‘

I d
Aralas Guartzosas Vormulhas o Amarolag Distroficas fazo canpo
» .
do varzoas ‘

Solog Aluviaige

S0LGS UIDR0MIRE 1008

Grupamonte Indiscrininade do Solos Organicos Distroficos,

Soloo Glof Hunico Distrdficos o Solog Glof Pouco ilunico Digtrd
r‘OOSo

Arolag Quarizosas Vormolhas o Aqarolag Distraficas faso canpog
tro ascociadas; conm Grupaaoanto Indiserininado do Sclog Orzanie
cog Diatré?lcoo.,Solou Glol Hlnico Diotroficos o Solos Gloj
Pouco Hinfco Diotroficoge
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. ’ . ~ L4 ’ I3 -.‘
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com a profundidadu, condo baixa, ou sojayinforior a 352
o~ - a [7E] 4 s \“ »f
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R 1] L4 » 4 .
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p ' i oaq T, 4
sonta problcma do Al trocavale
(3] oo~ . '. LA, At v H 4
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wd ~ - » . : e 2. oA
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bod . . .. ~ N - I
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'- e . , * 3 - 1 .
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MINISTERIO DA AGRICULTURA

DEPARTAMENTO 22 PESCUISAS € EXPERIMENTACAD AGACPEISUARIAS

DIVISS D DU PZOOLOCIA & FEATILIDADE DO SO0LO

—-
Perfil: ZTejUL 4 Municipio:  150ATZ0Y
Local:
aon Y v - v - PSP e o [
Unidads do Mapeamento: LATOSCL YESIELNY E5C0URT DILTASRISe fentura asdia
fazo Florozta soniesongro=vords <o nrimnira clzszo
Classificagio:
AMOSTRA SECA A0 AR
HORIZONTE "‘.,” pH
Amosira ! Equlvalan.
do Lab. te do
n. o Cain c h Umidado
Simbolo TNl a.naus ascalho -
dads tm »20mm {202 mm agua KCI N
2315 | A, Jo-10 | © o 409 VAR
3316 ,-"3 1C:37 0 C ) el 7
3317 s‘ :7—135 'J O o0 ",o' 9
3333 32, 100} O o lab Lel 9
3319 03,, <2237 0 0 LaC Lol 9
ATAQUE POR H,S0, D - 1,47 (%)
Aly0, P
11} kr fofokes
- Fagoy | =7
SIO2 Al203 Fa203 n|02 P205 MnO
Le5 | 3.0 2.2 Cen2 | 223 2.1) 1.55] 2,700 3
Sel Lel 2.5 Cald Je2) 2,12 152 Qe 2
63 Cel 2.9 Sal? Ca3 2,35 Ted2 265 :
609 5.:) 3-2 C-:: 0932 :nl:\ Ld':'i 257: :
72 Ual Jel P Cell 202 1.53 Cell z
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MINISTERIO DA AGRICULTURA
OEPARTAMINTO OE FESQUISAS E EXPERIMENTACLD ASROPICUARIAS
OIVISAN OE PEDO.LLGIA E FEATILIDADE DO £CLO

Perfil: 07T - S5t A
COMPLEXQO SORTIVO [mE/100g)
Acelzlo de Amdnio N pH 7
: 100,41
V& -
° A+ S
++ ++ + + s +4+ + T
Ca Mg K Na Al H
009 OIS '3913 S22 109 Oaj 2-3 /,‘5 s',-- iy
044 0410 | Do | 0a5 | 049 19 | 3.3 |15 64
C42 Cu13 0ol Ce/, led 1.5 300 3 7o
c42 0o02 Ce2d 002 1.0 1e3 25 ] cs
Gy 2 CelY | 502 Se3 a9 Ce¥ 261 4 7z
. | .
COMPOSISAD GAALULLCMET A CA (%)
¢ Dispersao com NaOH Argila | Grau ds Silte
ca %o ~ e o natural | flocula- ;' ;'
€13 raia . R [d 3 rgila
grossa fina ,S'“.o, Ar.g.ila ? #e0
24 330038 185 <diimm
«7C | 0ol 10 69 1] 5 13 S 38 Cell
0440 | 0,04 | 10 70 12 4 14 3] 29 Ja l1
0.30 003 10 67 11 IS 13 12 23 Ga2:
0.19 | 0.02 1C 67 ) 5 17 2 il o Pely
Ced2 | 0.02( 7 63 15 |4 b C 139 Goll
Relagio toxlural: 1,/
s ¥m g~
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