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SUMIAARY

The Resources Survey Project has made good progress when all
factors are considered. Although some target dates for steps in
the preparation of the exploratory soil map were not met, yet
steady progress as a whole is being made.

The Project staff is to be commended for the carefully developed

Plan of Operations.

The excellent training given the 42 trainees should give as-
surance of higher quality worke It is suggested, however, that
in the future the University at Km 47, be in charge of ths class-

room phase of training.

It is recomnended that the second two-year assignment of US Soil
Advisors consist of one GS~15 and ohe GS-l4s The GS-15 would be
responsible for advising and consulting in all phases of soil
survey work while the GS~14 would concentrate on soil interpret-
ations. One of these should over-lap the tour of duty of the
present two SCS soil scientists. If a proposed soil survey
program in the CIVAT region materializes there may be necd for an
additional soil scientist at Grade FC-4 (GS-14) or FC-5 (GS=13).

Steps should be taken to reduce the delays in getting essential

equipment and suppliess

The scope of activicies of Mr. van der Voet should be broadened
to encompass all phases of soil survey work whick includes photo~
interpretation as only one of many items in the total Job of
advising and consulting. Major emphasis should be in the field
of soil survey operations especially in programming, organizing

and scheduling soil survey work.

As work in the projoct advances, consideration should be given to
adding specialists in forestry, economics, hydrology, crop and
grassland management and other discipliness This recommendation
is in keeping with the original concept of this pro ject that
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emphasized its inter-disciplinary nature. In the meantime ‘
however, as the first phase that deals mostly with soil surveys

as a basis for locating arcas for settlemant progresses, provision
should be made for the project manageér to work closely with people
in the related disciplines.

In June 1964 an interagency team on Brazilian Frontier Develop-
ment and Settlement consisting of specialists From 6 U.S. Agencies,
4 Brazilian Institutions and USAID in Rio in commenting on  this
project said "The objectives are excellent. However, the PIO/T
seems inadequate in terms of rmoney, personnel and time alloted.”

It recommended among othar things that:

"Specialists (preFerably Brazilian) of high competence in
additional ficlds should be addod to the project"s These
specialists should include an ecologist (with specialization
in tropical forestry), hydrologist (with competence in clima=
tology), geomorphologist, and a cultural anthropologist or
sociologist.”

8. It is reccommended that ons or perhaps two Brazilians be considered
for participant training in the U5 in "Publjc Administration in
Agricultural Developmenti" with emphasis on r:source development
and conservation projects such as this ona. Th: praesent training
course of 3 weeks in USDA in dashington DC and 2 weusks at the
University of isconsin should ba explorade This coursc is listed
in the AID/USDA 1965 Prospectus on pago 91,
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Rosources Survey Project, Brazil
Report by Roy D. Hockensmith
March 7 - May 26, 1966

Objactive

Tho objective was to reviow the progress of the Resources
Survey Project that was actively started about onc year ago and to
assist Dirk van der Voet and Francis 4. Cleveland (two SCS soil
scientists und:r the USDA/PASA) who are assigned to advisec and help
Brazilians. The Resources Survey Project has two objectives. One
objactive is to locate arsas with agricultural potential most suita-
ble for settlement withing the interior of Brazil and suggest alterng
tive land uses and .iethods of soil manag:oment for sustaincd product~
ion. The other objactive is to help train and develop a larger
number of compotant sojl scientists for soil survey work in the

Ministry of .griculture.

Progross

A schematic soils map covering about 2/3 of Brazil (the central,
west, and north) is nearly completa. This schematic map that shows
the suitsbility of broad areas for settlement is being used to ose
tablish priority of arcas for reconnaissance soijl surveys that will
provide mor: detail and morec accurate information for agricultural

development,

Information will be provided on best alternative uses of land,
oxpected yields of crops and combinations of management practices
nezded for sustainad productivitye The information that will ac-
company the schematic map will be generale More detail will be

obtained later in roconnaissance surveyse

The Resources Survey broject has just completed a two-month soil
survey training course for 42 racant graduates of Brazil'sg agricul-
tural colleges.



Participant = Ravioyw _

Many Brazilians as well as U.S. D.A./PASA and USAID pcople par-
ticipateds A list of these is attached. (Attachmont 1).
Ma jor activiti

On March 7 Ford M. #ilam, Dirk van der Voet, Francis Cleveland
and Albert Pollard gave a brief resume of progress on the Resources

Survey Froject. Later in afternoon (5:00 pm to 7:15 pm), Cluveland,
Pollard, van der Voet and | met with:

Mauricio Reis, Secrctary-Genecral of theo Ministry of Agriculture.
Hilton Salles, Dircctor, ETA. .

Francisco Siqueira, Director of Colonization Department, INDA.
David Felinto Cavalcante, Resources Division, IBRA.

A. Cavalcante, ETA.

Ne Bloomfield, Resources Survey Project Leader, and

Waldemar Mendes, Diractor, DPFS, M.A.

Bloomfield described the Resourcos Survey Projecti Siqueira
outlined the work on colonization in the National Institute of
Agrarian Development program; and D. F. Cavalcante discussed the
work of IBRA (Brazilian Institus of agrarian Roform).

On March 8 the Rcsources Survey Project staff discussed status,
problems, and suggested revised target dates for completion of a

schematic soil map for Brazil. The following werc prusent:

Nathanigl José .logmfiglg, Pro joct Leader

Flavig Garcia de Freitas, Soil Scicntist

Luiz Gonzaga de Oliveira Carvalho, Pedologi st

Leandro Vettori, Chemist

ilbert W. Pollard, .RDO/USAID

Dirk van der Voet, Soil Scientist, SCS, .RDO/USD./PASA
Francis i. Cleveland, Soil Scientist, SCS, ARDO/USD./PASh
Roy D. Hockensmith, Soil Scientist, SCS



During the following periods March 8 - April 1 and May 2 to 26
most af the time was spent assisting van der Voet and Cleveland in
working with the Brazilians on:

l. Developing an annual plan of soil survey opecrations.

R« Devaloping a format for a report to accompany the schematic

soil map.
3¢ Principles and criteria for soil survey interpretations.

4e Studying soils and agriculture in the field in the Amazon
Basin in the vicinity of Belém, Santarém, Alenquer, Monte

Alegre, Manaus, and Boa Vista. (May 8 - 18),

Each Tuesday while in Rio | attendad the wveekly staff meeting
of the USDA/PASA Team in Dr. Ford M. Milam's office. Attached }s
list of PASA members. (Attachment 2).

A part of my time was used in consulting with officials in the
Ministry of igriculture, with the igricultural Attachee and his staff
and with USDA/PAS. group on arrangemnents for Secretary Froeman's visit
to Brazil. During the period April 4 to April 29 | participated in

the First Pan American Soil Conservation Congress.

Plan _of Operations

Attached is a Plan of Operations for the Resources Survey
Project. (Attachment 3). This was developed by the Brazilian soil
sciantists but based on a working draft earlier by van der Voet.
Nathaniel Bloomfield, the Project Manager will present this plan to
the Project Council for adoption (with or without modification by

Council).,

During a period of two weecks in developing this plan the dis-
cussions among the Brazilians and with the U.S. advisors were ex=
tremely valuable in reaching an understanding on each phase of work
and responsibilitios of ecach member of the pro jecte. Assignments



are stated in terms of who, what, when, where and how. The group
felt that a plan of operations such as this one should help each
person to uncderstand his job, be awarec of target datss for ac=
complishing cach phase of work and help each of them to parform his
work more cfiiciently. The major items covered in the plan of oper-

ations are:

Ae

Fe

G.

Ko

Le
e

Training of new pedologistse

Selaction and establishment of priority of areas for re-

connaissance mappinge

Establidhment of mapping goals for each reconnaissance soil

survey arcae.
Developmont of soil survey interpretations.

Completion of first approximation of schematic soil map of

project arcas

Establish field headquarters in appropriate cities or towns

in areas of ficld opcrations.

Preparc a work plan for each area selected for raconnai ssance

soil surveys.

Preparc a preliminary legend for cach r:connaissance soil

survey arcae

Develop pian of systematic collection of samples for char-
acterization of scils in sach reconnaissance soil survey

arcae

Initiate coilection and classification of information for

cach reconnaissance soil survey area.

Dovalop system of fizld reviows and inspections to ovaluate

progress ana cffoctiveness of training and field mappinge
Incroasce use of acrial photographs in soil survoy.

Promote incr:ased use of techniquos of operations managemcent.



Ne Initiate public information programe

0. Collect data, maps and photographs for each reconnaissance

soil survey area.
Pe Central control of project technical documentaiions.

Q. Publication cf technical works and mapse

Interpretations

Attached is a draft of a format suggested for the report to
accompany the schematic soil map of the interior of Brazil covering
2/3 of the country. (Attachment 4)s The section on interpretations
will emphasized alternative uses of land, expected yizlds of crops
and combinations of practices under different levels of management.
Mr. Cleveland is devoting a large amount of his time in assisting

the Brazilians on this important part of the pro ject.

Iraining
The training of 42 trainees in the project was well received and
should give assurance of higher qual ity soil maps made by thoso who

become permanent members of the project and the Soils Division. A
copy of this training outline is attaiched. (Attachment 5).

Organization_of_ the Rasources Survey Project

The Project is organized within the Division of Pedclogy and
Soil Fertility in the Ministry of Agriculture. The Project Manager
reports to a 3-man Project Council consisting of the Director of the
Division of Padology and Soil Fertility, Executive Diractor of Tech-
nical Office of Agriculture (ETA), and Director of Agriculture and
Rural Devclopment Office (ARDO), USAID. A recent change however s
underway in accord with PRO-AG 512-15-130-247, CONTAP -~ 1, dated
April 5, 1966,

The Us S. Department of Agriculture under a Participating Agency
Service Agrecement with the U. S. Agency for International Develop=-

ment has a technical and sciontific staff serving in Brazil with
7



headquarters in Rio de Jansiro. Two members of this staff are Dirk
van der Voet and Francis W. Cleveland of the U.S. Soil Conservation
Service. They serve as advisors to the Resonrce Survey Project Staff.

A more complete explanation of the organization structure is
given in a paper by van der Voet, Cleveland and Bloomficld under
title "Resources Survey Project, Brazil, A Report of Ob jectives,
History, Organization and Progress. A copy of this paper is attached
(Attachment 6). This paper was pr:sented at First Pan American Soil
Conservation Congress, April 12 - 29, 1966« Still mores detail is
given in the PRO/AG for this project signed July 27, 1965. The plan
of implementation is also on file in office of Soil Survey Operations,
dashington, D. C, as well as in JARDO/USAID/BR in Rio de Janeiro.

A copy is attached. (Attachment 7).

A very brief outline of the highlights of this Pro ject was
Fresented to Secretary Fraoman during his visit to Rio, April 19 -
22+ This was preapared by van der Voet and Clevecland and presented
by van der Voet. A copy is attachad. (Attachment 8),

Accomglishments of Fizld Trip May 8 - 18 in dmazon Valley.

le Technique of studying soils and agricuiture in relatively
underdevelopaed and unexplored areas by use of low altitude
air taxi flights accompanicd by ground 2xamination whero

possible was tested,

2. Tentative soil boundary lines on Exploratory Soil Map wore
confirmed or modified.

3. Intorviews with farmars and tochnicians along with data from
field exporiments should help determine recommendations for
alternative land uses and management practices for new areas

that comprise similar soils.

4e The following is a more detailed account of the /\mazon trip
May 8 - 18,



Ficld Trip in_Amazon Rasin_(May 8 -_18)

On May 8, van der Voet, Cleveland, Tomasi, Antonio Manoocl and |
took a low altitude flight from Rio to Belem via Brasilia, Taerezina,
and Sao Luis to study and rocord data on land fecatures, types of ag=-
riculture, and vegetation. This permitted rcefining some tontative.
soil bourdaries around arecas proviously studied on the ground. Helmut
Kohnke from Purdue Univoersity although on another mission joined us

on aPart of the trip to the /mazon.

On May 9 after a bricfing by Melvyn Levitsky at the office of
the UeSes Consulate we visited the cxperiment station at IPEAN whero
VIRGILIO LIBONAT! told us about the soils, crop yields and expected
agricultural development in North Brazil. Tho axocriments on Cacao
in cooperation with CEPLAC (Charlos Santana) were impressive. VALMIR
SANTOS State Secretary of agriculture gave us his views on the future
agricultural development in the Stato of PARA. In addition to
increased production of the usual stable crops (rice, corn, beans,
mandioca) ho told us about the possibilitics for more speciality

crops such as black pepper, jute, oil palm, peanuts, and sugar cane.

On May 10 Bznadito Nelson R. da Silva with IPEAN joincd us for
the remainder of our trip up the \mazon. Fortunctely the weather was
clear permitting good observation on the low altitude flight from
Belam to Santarém. During the high wat.r period the #mazon River is
about 25 miles wide with many islands ind lakes. Shifting cultivation
was evident on thc drier arz:as abeve the flood plaine Tho wat arecas
are in grass and uscd for grazing by both zebu cattle and water
buffxlo that arc markcted live in Belom and Manaus. At Santaraom,
although the dominant soils ar» yellow latosols with three phases
medium texturad phase, sandy phasc, and concr:tionary phase, we
observed a few small and intercesting arcas of 5 to 20 hoctares of
soils with black (10 YR 2/1) silty clay loam surface 16", pH 6.5,0ver
brownish yellow clay loam, pH 5.5, de worc told that the phosphate
content is relatively highs Crop yiclds are highs Tho Regional
plant materials contor of tho Ministry of .griculture is located on
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one of these areas.

The clear TAPAJGS River enters the muddy Amazon River at Santa-
rem. Now the water level at this confluence is about 18 feet above
the low water level as it is annually at this time of year. Many
fields and grasslands are covered with water. Sediment (clay and
silt) from the Amazon replenish plant nutticnts but the short season
during low water period limits use o these soils for crops ye August,

September, October, and November.

On May 11 and 12 in a Piper-260 - Cherokece ~- six passcnger air
taxi (Capt. Garrct Boro, Pilot) we made low altitude flights from
Santarom over Alenquer and Monte Alegre. Four whoel-drive Joeps met
us at cach of these two towns from which wo mado excursions to ex-
amine soils and interview farmers on use and managemant of soils. The
yellow latosols, both sandy phasc and conc' eticnary phase are used
mostly for grazing. The grass veg:tation his scattersd scrub treese.
The dusky red latosols and especially a rad clay similar to the
Terra Roxa Estruturada have dense tropical rain forest vag:station
and when clzarad produce good crons with a goou system of shifting
cultivation. Jute is the principal crop for export. Commonly the
yield of jute is 1500 kg/ha. of fiber and 300 Ko/ha. of scsd. Tho
prosent price to ~farmers is Cr$400 por Kg. fir fiber. Onc Family
can manage one hectare which is planted in Decembar and harvested in

Junc.

Associated with the Terra Roxa-like soils arec small areas of
Grumusols from basic rocks. These soils ara relative high in ferti-
lity and produce oxcellent grass but are difficult to cultivato owing
to their heavy texture. The grasses ara Elaphant grass, daragua, Co-~
lonial, and Pangola.

At a colony (organized in 1923) of 2000 familiss noar Honte Ala~
gre the principal crops ar: rice, corn, bcans, and mandioca but somo

speciality crops.such as cacao, black peppoer ard tobaco aro grown.

Peanuts and cotton are often included in cropping systoms.
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On May 13 a low altitude flight along the Amazon betwesn Santa-
rem and Manaus revealed a pttern of land use similar to that from
Belem to Santarcm. Many ficlds are flooded at this tims of yoar.
Nearby buildings are on slighty higher land. Although the Amazen
River is about 25 miles wide at Obidos therc are many small islands
scattered throughout the braided river. The larger islands (5 to 10sq
milos) have many inland lakas. About 10 - 20% of the land on islands
appear to be cultivateds About 50% is in grass and 30 - 40% in trees.
Along andnear the bankg of the Amazon above flood plains shifting

cultivation is evident.

On May 14 FLAVIO joincd our group. From Manaus to Boa Vista,
Territory of Roraima, the vegetation pattern varied from dense tropig
al rain forest with small araas of shifting cultivation to large
areas of open grassland a part of which had scattered scrub trees. As
we crossed the cquator the hzavily forested ar:is with rubber and
Brazil nut treos gave way to cerrado vegetation. The higher ele-
vations on each side of the Rio Branco valley appoared to be more
hcavily forested. Shifting cultivation was cvident along the Rio

Branco River.

The Govornor of Roraima, DILHIMAANDO CUNHA DA ROCHA, bricfed
us at his home in Boa Vista on the potentialitics of the territory of
Roraima. He generously made available to us two of his top tech-

nicians (Morvan de Paulo Barbosa and Dorval de lagalhaes) in the

Division of Production.

de travelled by jeep 50 milas northurest from Boa Vista across
nearly level to undulating grassland plains with occasional areas of
scrub tress, to a densely forested arca. A colony of 50 families is
settled here. The dominant soils are Dark Red Latosols clay texture
approaching the Terra Roxa Estruturada at the colony in contrast to
the Yellow latosol sandy phase and medium textured phase in the area

across the campo cerrado between the Colony and Boa Vista.
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On May 15 we travelled by jeep 35 miles south of Boa Vista on
Brazilian Highway Br-17 across the campo cerrado to the edge of a
forosted area. The dominant soils appear to be medium textured
Yellow latosols with small arsas of hydromorphic soils in slight

depressions.

Very little of the land is cultivated in this large ncarly lavel
to undulating arca of grassland surrounding Boa Vista that extends
about 30 to 50 miles #n each direction from Boa Vista.

The commom practice is to burn the old grass vegetation in March
each year. New growth starts in April. Best grazing is in iay, Juns
and July. During some years however the dry vegetation is burnod two

or thrac times.

Cultivated crops marketed in Boa Vista are goown mostly on the
better soils (Dark Red Latosols, Clay, texture) located about 35 to
50 miles from Boa Vista.

On May 16, twc technicians from |PEAN (Joao Vianna Araﬁjo and
Roberto Nakajima) showed Clav:land, van der Voet and mc the soils
and agriculture along a fairly new highway running 50 milos north-
east from Manaus. The soils are dominantly heavy texturaed yellow
Latosols developed under dense tropical-rain-forest. The raliof is
hilly, Many small arcas aro being clearad for cultivated crops. A
few older farmed arasas along an old road that ran adjacent to or
coterminous with the new road appear to have been farmad successfully
under shifting cultivation. The common crops arw= rice, corn, beans,
mandioca and some vegetables and fruits. de saw two small commorcial
poultry farms. A good market exists in Manaus (population 175,000)

for these nroducts.

Highly impressive was a successful Japanese colony locate about
20 miles from Manaus that produces black papper. About 50 familjes

now have about 120 hectar:s of black pepper.

The black pepper is marketod through a cooperative that also aids
in buying fertilizors, fungicides, and othar supplies. Fusarium jsg g
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droaded disease. Not many pepper plants have been lost yet but
control measurecs must be stricte Maximum production is obtained when
plants arec 5 years old. After 10 to 15 years production bocomes low.
Fertilization consists of 3 kge chicken manure and 1/2 kg. of chemical
fertilizer (N-P-K) per hill.

On May 17, Marshall %hitlock, U.S. Consular Agent in Manaus
briefed us on the agricultural potential for the State of Amazonas.
The principal crops that aid most in the economy of this area are
Jjute, rubber, Brazil nuts, lumber especially plywood, and skins
especially alligator. There is good potential for sugar cane, pine-
apple, oranges and black pepper. Poultry and dairy products could be
increased with better refrigeration and with better feed rations.

On the trip from Manaus to Rio via Brasilia the boundary lines
between the densed forested and cerrado areas as well as relief

features of the landscape were observed.

Equipment and Supnlies

It was highly unfortunate we did not have field glasses (bino-
culars) on éur trip to the Amazon in making observation from air-
planes. A lack of this kind of equipment is a severe handicap to
the work on this project. Iumediate at.ention needs to be given to
getting necessary equipment and supplies. e should not assign compg
tent technical people to projects and then limit their usefulness by
inadequate or lack of equipment.

On May 26, 1965 a apecial request was signed by Lincoln Gordon,
then Ambassador to Brazil, for the SCS to procure 2 Binoculars 7 x 50
and charge to P10/T 512-249-2-40341. The identification number of
this communication is"TOAID A-1500",

On October 29, 1965, Dirk van der Voet reminded us in SCS in
dashington that this item as well as some other itsms had not been
received. Other items not yet received but included in PIO/T 40341,
Rio de Janeiro AIDTO A847, Jan. 25, 1965 are:

13



Soil Sampling Tubes
Kits for making micromonoliths
Planimeter
Slide rule

Attention to this situation should receive high priority.

Also some equipment and supelies that were procured directly
by USAID have not been delivered to the technical people although -
this equipment arrived in Brazil more than 8 months ago. For example,
some of this equipment ordered on "PI0/C 512-249-4-40367" was deliver
ed to the ETA warchouse in Rio in September 1965. Yet it has not
reached the Divisao de Pedologia e Fertilidade do Solo, Rua Jardim
Botanico 1024, the project hecadquarters. Repeated requests have been
made to get this equipment delivered. Memoranda dated March 9 and
March 30, 1966 between Jerome Hulshan and Andrew Dressler as well as
a memorandum of April 1, 1966 from Albert Pollard to Hilton Salles
expressed the necd for this equipment. A copy of an additional
memorandum dated May 20, 1966 is attached. (Attachment 9).
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List of People Who Participated in
Review of Project VYork

USAID:

le Albert W. Pollard
2« Richard R. Newberg
3. Howard W. Ream

USDA/PASA:

le Ford M. Milam
2. Dirl: van der Voet
3. Francis W. Cleveland

SCS:

le Fred A. Prange (May 1 - 8)
2. Roy D. Hockensmith

DPFS, Ministry of Agriculturc:

l. Nathaniel Jose Torres Bloomfield

2. Jaldemar Mendes

3+ Luiz Edmundo Rangel de Sousa Britto
4e Flavio Garcia de Freitas

5. Leandro Vettori

6. Luiz Gonzaga de Oliveira Carvalho
7. Joao Mauricio Gralha Tomasi

8. Antonio Manoel Piros Filho

9. Abcilard Fernando de Castro

10. Marcclo Nunes Camargo

IPEAN:

l. Bencdito Nelson R. da Silva
2. ltalo Falesi
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1.

3.

be

5.

7o

8.,

10,

11.

12,

13.

UNITED STATE DEPI RTWMENT AGRICULTURE
Internatiopal Agriculiural Development Servige

Status of Personncl
41D/USDA/PASA = BRAZIL
tarch 2, 1966

POSITION_iHD NOWINEE LOCATION

Chief of Party ﬂ%¥%122§£ Rio
Milam, Fﬁrd {T.Ds

Marketing News Specialist Rio
- Hooks, Lance G. TC&Méf—
Markoting (Livostock) Rio
lRﬁistcr, Russell B. (Cé&iS)
Soil Scientist “Rio
van der Voet, Dirk (SCS)
Soil _Sciantist Rio

Cleveland, Francis (scs)

Credit_Specialist Racifo

Danicl, Luther B. (FH.)

Economist (Markoting) Rio
Poats, Fredorick (ERS)

Economist (ipric. Prod.

Esle_and Forccasts Rio
Soffroy, Fred (ERS)

Credit_Specialist Rio
Schroepfer, Eugene C. (FHA)

Cooperative Spocialist Rio
Bradford, Henry (FCS)

Winimum Price & Stabilization Rio

(Program Developmant Spacialist
Harris, R.M. idney (ASCS)

iMarketing Specialist Rio
Swantor, august 4. (,\RS)
Minionum Prico & Stabilizatj Rio

Storage Frogram Specialist
Ferguson, irnold E. (.i5CS)

ARBIVAL _IN_BRAZIL

November 11, 1964
Novembar 30, 1964
January &, 1965
January 29, 1965
Fcbruary 1, 1965
February 9, 1965

Fcbruary 13, 1965

March 8, 1965
March 9, 1965

l‘\pril 2, 1965

"\pril 9, 1965

April 22, 1965
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15,

16,

17.

18,

19.

20.

21,

22,

23.

POSITION AND NOMINEE

ESQDQEiﬁi.&ﬁELiQ&.ﬂDQl{iiﬁ%

Whaeelor, Richard G. (ERS

Minimum Price & Stabjlization
icld Operations Spccialist
Crowell, Franl, (..5CS)

Minimum_Price & Stabilization

T?iscgl Specialist
Johnson, Maxwell, L. (.SCS)

Crodit Specialist
Miller, Ralph E. (FHA)

Cooperative_idvisor (iianagement)
Gerber, Henry (FCS)

Cooparative idvisor (Management)

Cooperative_.dvisor (Management)
Thomas, Lucius (FCS)

ngricultural Oredit Spocijalist
Smith, 9. Ray (FCA)

Marketing Soscialist (Storage)
Coonrod, George (.\RS)

Marketing Suacialist (Facilitios)

Brandenburg, Roy (.\RS)

LOCATION ARRLVAL IN BRAZIL

Rio
Rio
Rio

Rio

Curitiba
Sao Paulo
Recife

Rio =-ETA

3/10/66
Rio

Recifeo

Rio

April 27, 1965

May 13, 1965
May 15, 1965

July 18, 1965
(EFfective date of
transfor to P\SA
firom USAID/Brazil)

October 15, 1965

Nominoe being
sclected

January 4, 1966

£0D - dashington -
January 3, 1966

appointment cminent.
Finalize of appoint-
ment documents awaig
ing accuptance by
Coonrod

Anpointment docu-
ments now in pre-
paration by nRS.

(iwaiting Clear ince)

Nominece being
selected

consulianteg provided by U3D../P.iS:h

24+ Looperative .idvisor (Cr.dit)
Short~-tzarm

e Shofner, Jilliam (1SC3)
2, McGary, Dan (.\3C3)
3. Chatto, Larry (.18C3S)
Le Brown, Leo (FH.\)
5 Shigloy, Fred (ARS)
6. Smith, GUy Dc (SCS)
7« Scharen, albert, L. (ARS)
8. Barry, Robort J. (FCH)
9. Samuals, Kennoth J. (FCS)
10s Orvodal, irnold C. (scs)

1 1/2 months

2 months
months
months
months
month

months

wee

3
3
6
1
6 months *#
2
2
1

ks

month
¥ Roimbursable detail prior to signing of PASA,
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PLAN OF OPERATIONS
FOR
THE RESOURCES SURVEY PROJECT

1966



INTRODUCT I ON

The purpose of the Plan of Operations is to state clearly the
ob jectives of the Project for 1966. It indicates the responsi=-
bilities and duties of the Project personnel under the super-~
vision of the Project Manager. Thesc responsibilities and
duties are expressed on terms of who, what, when, where and

how.

Also included in this Plan of Operations are general procedures

for the operation of Project activitiess

The Plan of Operations has the purpose of helping each person
concerned with the Project to understand clearly his work and
when it sholld be done. Thus the work will be accomplished
more efficiently. The objectives arc stated and provisions are

made for cach phase of the work.

It is recognized that complete attainment of all these ob ject=
ves may not be accomplished in 1966, but at loast a start will

be made and work developed according to this Plan.

This Plan of Operations is developed in accordance with the
terms of item n® 4 of "TERLO DE ENTEWDINEJTO E COORDENAGAO,
REF.: PRO-AG 124 deo 26/11/65",
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OBUECT IVES

A.
B.

C.

D.
E.

Fe

Ge

He

Je

Ke

Le
M.
Ne
0.

P.
Q.

Training of New Pedologists.

Selection and Establishment of Priority of Areas for Re-

connaissance Mapping.

Establishment of Mapping Goals for Each Reconnaissance Soil

Survey Area.
Development of Soil Survey Interpretations.

Completion of the 1st. Approximation of Schematic Map of
Project Area and Progressive Development of Exploratory Map.

Establish Field Headquarters in Appropriate Cities in Areas

of Field Operations.,

Preparation of a Work Plan for Each Area Selected for Re-

connaissance Soil Survey.

Preparation of Preliminary Legend for Each Reconnaissance

Soil Survey Area.

Development of Plan of Systematic Collection of Samples for
Characterizatian of Soils in Each Reconnaissance Soil Survey
Area.

Initiate Collection and Classification of Information for
Each Reconnaissance Soil Survey Area.

Development of a System of Field Reviews and Inspections to
Evaluate Progress, Effectiveness of Training, and Fizld
Mapping, and Standard Procedures for the Execution of dork.

Increase Use of Jerial Photograph in Soil Surveys.
Promote Increased Use of Operations Management Techniquog, e
Initiate Public Information Program.

Collect Data, Maps and Photographs for Each Reconnaissance
Soil Survey Areas.

Central Control of Project Technical Documentation.

Publication of Technical Works and Maps.



1v4. DETAILS OF PLAN

Ae Training of New Pedologists.

l. Person Responsible: Project Manager.
2. Target Date: December 31, 1966.
3+ Procedures:

ae Prepare schedule, select instructors, arrange for
classrooms.
Pro ject Manager and staff, 30 days prior to opening

session.

b. Select students from list of applicants.
Project Manager and staff, 30 days prior to opening

session.

Ce Supervise execution of instruction.
Project Manager and staff throughout training.

de Organize fiecld parties for in-service~training and
select leader from experienced pedologistse
Project Manager and staff, 30 days prior to beginning
of field operations.

es Supervise and evaluate progress of field parties during
training.
Pro ject Manager and staff.

fo Select those students to be hired by Project,
Project Manager by end of field training period.



e

B. Selection and Establishment of Priority iAreas for Reconnais=-

sance Survey Area.

1. Paerson Responsible: Projoct Manager.
2. Target Date: Before June 1st.
3. Procedures:
as Study Schematic Map for potential areas.

bs Request cooperation from othar Brazilian agencics
having responsibilities for colonization, scttlement

and development of Brazil's !nterior.

ce Evaluats with these agencies the szlection and takiy
intc consideration soils, markets, communications,
health problams, jointly select and establish a

priority list of ar.as for rcconnaissance surveyse.
de Select areas for initiation of surveys this year,

es Select at lcast one arca before June Ist. to start

a reconnaissanca survey.



C.

~5a

Establishment of Mapping Goals for Each Reconnajssance

Survey Area.

l.

Person Responsible: To be designated by Project Manager.

2. Target Date: Prior to initiation of mapping in each areca.

3. Procedures:

Ao

Ae

b.

Coe

Revicw available records of past mapping to determine
a monthly rate of mapping by party.

Determine length of mapping season.

Concidering oxpariance of party chief, training re-
sponsibilities, topography of survey areca, available
roads and inadaquate knowlzdge of the area establish

.mapping goals for this year.

Remarks:

Ae

These goals should be recasonably low this year, but
the objectives of the Project and timé limits must be
kept in mind, yet quality and not quantity is the
First priority.
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D. Development of Soil Survey Interpretations

l. Person Responsible:

2. Target Date: August 31, 1966.
3. Procedures:

a« Designation of counterpart in area of Soil Survey

Interpretation.

b. Determine levels of manage.ent to be used in schewe of

interpretations.

ce Determine bost method and form for presenting interpret

ations,
de Become familiar with legend of Schematic Map.

e« asscmble all avaklable supporting data making neces-

sary field trips for this phase.

fo Develop interprectations under several levels of ex-
pected management expressed in such a way that they
are easily understood by those concernad with planning.

Le Remarks:
Publications which may be useful in this arca.
a. U.S. SCS Soils Memo N® 9 (10/6/55).
b. (Others to be added by Cleveland).
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E. Completion of the lste. /pproximation of Schematic Map of
Project Area and Progressive Development of Exploratory Map.

l. Person Responsible: To be designated by Project Manager.

2« Target Date: July lst. for schematic map and complction

of Project for exploratory map.

3+ Proccdures:

Ae

b.

Ce

feo

he

Sea recommendations of A. C. Orvedal and complete

schematic map by July 1lst., 1966,

Evaluate progress to date and determinc additional
information raquired to produce a reasonably reliable
map-

Plan and schedule the field trips necessary to provide

the requircd data for completion of the schematic map.

Revise prosent first approximation of schematic map

using additisnal data acquirad.

Determine final publication scale of schematic map
by May 1st., 1966. 1:5,000,000.

Prisent to the Project Manager for discussion, repro-
duction and publication of lst. aporoximation schematic
map with solid delineation to indicato areas examined
and dotted lines to indicate areas not examinad but

whare information was :xtrapoled by July lst., 1966.

Preparc a brief descriptiva legend to accompany the
schematic map.
Dotermine the scale and compilation of the exploratory

map by Decembor 31st., 1966,

Present to the Project Managor the first cexploratory
map completed by the final phase of Pro ject.
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F. Establish Ficld Headquarters in Appropriate Cities in Areas
of Field Operations.

l. Person Responsible: Pro ject Manager.
2+ Target Date: From May 1966.
3. Procedures:
a. Taking in consideration the following factors:
1) Accessibility by comercial air lines.
2) Accessibility by car.
3) Distance to actual soil survey areas.

4) Distance to field headquarters of other agencies.

cooperating with the Pro ject.
5) Available office space and rental costs.
6) Hotel and restaurant accommodationse
7) Available supplies.

be Select and establish headquarters in location which

most closely meets the criteria listed above.
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G. Preparation of a Work Plan for Each Area Selected for Re-~

connaissance Soil Survey.

l« Person Responsible: To be designated by the Pro ject

Manager.

2. Target Date: Prior to mappinge.

3. Contents of Soil Survey ilork Plan:

ae.
be
Ce
de
ee

feo

g-

ie

Name of area.

dize of arca.

Location and description of area.
Cooperating agencies.

Basic cartographic material to be used.

Specification and description of the work to be

developed.
General publication plans.

Designation of person responsible for soil] survey

reporte

Development of a work plan for steps and phases, and

make provisions for completion of survey.

4o Remarks:

Qe

be

The work plans should be, whenever possible, developed
after consultation with other agencies having an
interest in the area, and when it has been determined

what contribution they can make to the survey.

UeS. SCS Soils Memo N2 4, Soil Survey York Plans,
Jan. 30, 1959 should be of value in meeting this

ob jective.
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He Preparation of a Preliminary Legend.For Each Reconnaissance

Soil Survey Area.

l. Person Responsible: Party Chief of Soil Survey Arca.
2. Target Date: After work starts on each area.
3+ Contents of Preliminary Legend:

as The mapping units and symbols by which they are
identified.

be A description of each taxonomic unit and each mapping

unit.

ce A table showing the characteristics and genetic

relationship of each of the mapping units.
4e Preparation, Approval and Distribution:
as. Prepared by Party Chief.
b. Approved by Project Manager or Soils Correlator.
ce Distribution:
1) Each member of field party.
2) Cooperating agencies (if desired by them).
3) Project Manager.
4) Soils Corrclator.
5 Remarks:

as Descriptive legends should include the information
needed by other competent field scientists to dis-

tinguish the mapping units from one another.

They should also provide the information necessary for
the proper classification and correlation of the
mapping unitse

be U.Ss SCS Soils Memorandum N2 5, April 19, 1955, "Pro-
cedures for Legend Preparation and Field Reviews of Soi
Surveys®™, should be of value in carrying out this
ob jeétive.
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le Development of Plan of Systematic Collection of Samples for
Characterizations of Soils in Each Reconnaissance Soil Survey

Area.

l+ Person Responsible: Party Chief of ecach Reconnaissance

Soil Survey Arca.

2. Target Date: After start of survey.

3¢ Proceduras:

Ao
be
Coe

de

Co

fo

go

Establish list of soils tc be sampled.

Determine priorities.

Preparz plan for sampling.

Submit plan to Project Manager for rcview and approval.

Arrange with Soils Laboratory for Booperation in

sampling.
Check and review the analytic data.

hiethodic classification of analytic data.

4+ Remarks:

Ae

b

Sampling of soils for laboratory analysis may be done

for studies of so0il properties in ralation to their:
1) Characterizations

2) Classification.

3) Genesis.

4) Interprotation for management and some éngineering

US@Se

UsSe SCS Soils Memo N2 14, March 30, 1961 should be

of value in carrying out this objective.
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Jo Initiate Collection and Classification of Information for

Each Reconnaissance Soil Survey Arca.

(Soils Handbook)

l. Person Responsible: Party Chief of cach Reconnaissance

Soil Survey Area with assistance from

Cleveland,

2. Target Date: Soon after start of work.

3. Assemble in a ring binder all available data on the sojl

of the area.

items:

Ae
b.

Ce

d.

go
he

ie

Descriptive legend.
Characterization Hata.

Yield tables.

Capability tables.

Description of the areca.

All phases of interpretati ons.
Climatic data.

Geological data.

Othor soils information as developed.

4e Procedurcs:

Qe

b.

Ce

Obtain binder from Project ianager.

As data arc available insart copies in binder.

currant a tabls of contentse

Make binder available to all interasted people
and information.

Basically it consists of the following

Keep

for use
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Ke Development of Systems of Field Reviews and Inspoctions to
Evaluate Progress, Effectiveness of Training and Field
Mapping, and Standard Procedures for the Execution of York.

le Porson Responsible: To be designated by Pro ject Manager.
2. Target Date: After starting survey work.
3. Ficld reviews consist of:

a. Initial Review (Field study of soils and preparation

of preliminary lagend).

b. Progress Review (Check on quality and progress of field

work).
ce Final Review (Evaluation of entire survey).
4Le Procedures:

a« Develop schedule of initial review and make arrangements
for carrying out provisions of initial review.
Project Manager in cooperation with mrty chief. At

the initiation of survey work.

b. Designate person to conduct initial raviaw,

Project Manager. At the initiation of survey work.

ce Schodule progress raview for cach =zurvey arca.

Project Manager. Aftor initiation of survey work.

de Designate porson to conduct Progress Revicow.

Project Manager. After initiation of survey work.

es At lcast onec annual mecting will be held with staff
members of all soil surveys, including speocialists in
photo interpretations, soils analysis and s~il survey

interpretations for a joint discussion of tzchniques.

fo Date of the mecting to bo determinod by Project Manage-
ment and conductod by the technician designated by him.
Noticos about the meetings will be postod by Project

Managor.e
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5. Remarks:

e

be

dritten reports should be prepared for cach reviaws.

Participants will be notifiod in advance of matter

to be discussed at the meeting.

Technical reports will ba prepared after cach meoting
and sent to all staff members, and when asked to

people concernecd.

Reports should be rcviewed and approved by Project
Manager and Soil Corrclator.

UeSe SCS Soils Memorandum N2 5, April 19, 1955,
"Procedures for Logend Proparation and Ficld Reviews
of Soil Surveys" should he of value in carrying out

this objectivece.
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Le Increase Usc of Aerial Photograph in Soil Survey

l. Porson Responsible:

2+« Target Date: Throughout year.

3. Procedures:

Qe

be

de

Ce

fo

YWhon areas for reconnaissance survey have been selected

determine availability of aerial photograph coverage.

It arca has coverage raview for suitability of use in

soil survey and arrange for procurcment if satisfactory.

If area has no coverage arrange for it if at all
possiblec.

(Contact 1AGS on this).

Study arca on photes with stercoscope, select samples

land forms for ground ecxamination.

Develop procedures for improving speed and accuracy of
survey through air photo interpretation techniques
without sacrificing quality of mappinge

Sclect trainees with aptitude for APl for additional
training.

Encourage all soil scientists to improve their skill

and knowledge of APl techniques and use.



M. Promote Increased Use of Operations Management Techniques

l. Person Responsibla: Pro ject Manager.

2. Target Date: Throughout year.

3. The techniques of Operations Management:

Ae

b.

Coe

‘do

beo

Ce

fe

Je

Schedules of activities (with dates) for each phase of

work.

Diaries - ontriecs daily.

Progress records - submit reports on progress at
request of Project Manager.

Summary of activities developed during the year,

presented by person recsponsible.

Quarterly mectings with party chicefs for discussion on
progress made and operations management.

Monthly mecctings by party or team to discuss progress

made and operations management.

Time distribution studies - Projoct Manager and party

chiefs.
Review and inspection of soil survey work in the field.

Personnel appraisals, commendations and promotion for
improvement of professional standardse.
Estimate of work done and later report.,

Procedurecs:

Qe

ke

Ce

At staff meectings discuss the techniquos, means of

employment, purpose and cffoctivenoss.
Dovelop forms to be used and proceduros to ba followed.

Set starting date for cach techniquo ddoptod.



Ne Initiate Public Information Program

The people of Brazil need to be made aware of the Project,

its purposes, and objectives and jts significance to

Brazil's economic growth and devclopment.

l. Person Responsible: To be designated by Pro ject Manager.

2. Target Date: June 30, and throughout year.

3. Procedures:

Qe

b.

Coe

d.

feo

Compile list of "News Outlets" - telovision, radio,

newspapers by arca.

lake personal contacts with editors and managers of
those outlets dotormined to be suitable for use.
Find out what they will use and form they want it in.

Evaluate contacts and determine those agreable to

accept and use releases.

Periodically propare releases - insure that they are
well written, timely, and inte”wsting and submit to
appropriate outlets.

Evaluate program from time to time and make necossary
revisions, renew contacts, keep aggressive program
going.

Organize a collection of slides and photographs for

spceches and news outlets.

Preparation and distribution of technical recports to
people concarnad.



O. Assemble Data, Maps and Photographs of Each Reconnaissance

Soil Survey Area.

l. Person Responsible: Party Chief.
2. Target Date: One month prior to initiation.
3. Procedures:

a. Collect, review and evaluate all available data on

goology, climate, vegetation, topography, etc.

b. Collect, review and evaluate all available topographic

and other maps of arcas
¢. Determine availahle photographic coverage of area, and
request coverage if available.
4. Remarks:

dork closely with Soils Correlator with respect to avajl=-

ability and sources of datna.
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Pe Central Control of Project Technical Documentation.

1. Person Responsible: To be designated by Pro ject Manager.
2. Target Date: Throughout Project.

3. Procedures:

a. Organize at Project Hqe a system of technical document-

ation of all work doveloped.

be Party Chiefs will send to Project Hq. copies of all
reports, legends, profile descriptions and character-

izations of soils.
ce Send to Project Hgq. copics of all maps.

de Send samples of photographs, micro monoliths with
legend to the Control of Documentation, "Pro ject Hq.

e¢e Review of all collected material for laboratory

analysis, numbered and identified.

fo Organize at the Central Control the classification of
techniéal documentation compiled and keep them up to
date.

4+ Remarks:

The collection of material and indexed information at

the Central Control is an accummulation of all work done,
to be used for consultation by Project technicians and
other people concerned, and for reproduction if nceded.
It is essenlial for correlation work.
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Q. Publication of Technical Jorks and Maps

14 Person Responsible: To be designated by Project Manager.

2. Target Date: Throughout the Project.

3. Procedures!

b

Qe

b.

Ce

de

Project Manager will establish a cohtrol department
for coordination of publications and informations.

The results of works and other matters of interest
will be published by the Project or by authorized
agencies, giving due credit to those responsible.

Texts for publication must have Project Manager's
approval.
A1l technical reports will be published and distributed

to Project staff,

Publications of all descriptive logends of areas of

reconnaissance soil survey.

fo Publication of all technical work translated if
authorized by author.

Remarks:

as Copics of these publications will be distributed to all
Project staff.

be Copies of these publications can be distributed to
people interested.

Ce Copies of the Training Course publications will be

donated to the Brazilian Soil Science Socicty. It
can be reproduced if needad.
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INTRODUCT ION

. This report provides information about the soils of Central and
destern Bazil. The information will be of interest and can be of
helpr -to many people who work with or have a concern about soils and
their interpretations for agricultural uses It will also be of
interest to those concerned about climate, vegetation, and geology.

In preparation for this roport, soil scientists made trips into
the interior of Brazil. As they traveled the roads they dug holes
to depths of five feet or to rock, whichever was the shallower, in
order to examine, describe, and classify the soilss They also ax=-
amined road cuts, evaluated soil erosion and wetness characteristics
and rocorded observations of the vegetation and rock formations.
Soil samplzs were collected on the ma jor soils during the ficld
trips. The samples werec brought to lagoratorios where chemical and
physical properties wore determined. The tables in the back of this
report and other interpretative information throughout this recport
arec based on the results of thesec laboratory tests and field ob-
servations. :

Aerial photographs wer: uscd, where available, to determine the
kind of topography and vegetation of inaccessible arcase. Maps,books,
and technical reports prapared by travelers and workers in various
types of activities, such as for:stry, minecralogy, gcology,climatolg
gy, hydrology, etc., were consulted to obtair information about arcas
of the interior where little is know about “he kinds of soils that

arz present,

Using the information from these and othar sourcas, soil scien-
tists drafted an exploratory soils map to aid those concerncd with
the settlement and development of the resources of tho interior of
Brazil. The soil map with interpretations lack the accuracy desired
because of the inaccessibility of vast inexplored rogions; therefore
revision will be ncoded from time to tima as furthar explorations
arc made and knowledge is gained.

Source of the arcas shown on the map arc known to have potential
for development and in thesc areas, rcconnaissance surveys may bo
made in more detail to guide scttlemont. Othor arcas shown on the
map are known to lack any potential for development and these arcas
may be eliminated from consideration by those concerned with sottlo-
ment.

The nggy;gg_§g;xgg_£ggjggi has boen organized and ostablished
within the Division of 2dology and Fartility of Soils which is a
division within the Brazilian %inistry of Agriculture. This pro joct
is financod jointly b{ the Ministry of Agriculture and USMAID and
has the objective of ocating approximately 30 million hectares of
soils with relatively high fertility suitagle for cultivation by
farmers who presently possess little or no capital resources, edu-
cation or skillse In"addition to being relatively high in fortij-
lity, the arcas selocted for settloment should meet other conditiong
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including accessibility to markots, relative freedom from health
hazards, suitable climate for plant growth, otce.

At the time this report was prepared, about 30 soil scientists
had received training and werc engaged in making oxploration and
reconnaissance surveys to aid in moeting tha objectives of the
Resource Survey Project: Two soil séientists of the UeSe DoAe
specialists in aerial photo%raph interﬁrctations and soil survey
interpretations, werc assisting with the work.

The purpose of this report is to present information about how
soils maps and interpretations can be used in making  planning
decisionss The rcport contains an exploratory soils map, interpre-
tive maps, and interprative tables, along with explanatory infor-

mation.

Soil Surve{s provided by the Ministry of Agriculture are a source
of information that can be used by planners in doveloping sound,
-long-range plans for settlement of the Intorior.
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How To Use The Report

Different readers will be interested in difforent parts of the
report; however for groatest undeorstanding, the information should

be examined in the following sequence:

£xamine the Soil Map
It is advisable for most readers to first exanine the soil map,
page « It shows the location and oxtent of the various soils.

~ To help locate an area of land, features such as roads, strcams,
state boundaries, and degrees of latitude and longitude, will be
helpful,

After location is made, it will be found that any sizeable land
arca may have a member of different soil arcas delineatad. Each
of these soil areas is reforrod to as a Soil Mapping Unit and con-
tains a symbol. The symbol on the map is the tool to be used through
out this report to help in locating desired information. All symbols
appearing on the soil map are defined on the legend which accompa-
nies the map., It should be racognized that the boundaries between
the soil mapping units are not sharp and that one soil tends to
grade into another.,

Siudy the Soil

After finding the symbol on any tract of land turn to the ap-
propriate mapping unit description. The table of contonts will
assist in finding the pages on which th- description of a given
mapping unit occurs. Each mapping unit description includes general
statement about thc kinds of soils occuring within tho mapping unit.
Porsons interested in technical descriptions and laboratory data of

representative profiles will find this information in Appendix .
In studying the soil descriptions, it should be understood that there
are ranges in the proporties and those given aro most typical for

the soils of the mapping units.

Befer to the Soil Interprotations

Soil interpretations are made to aid in the undorstanding of
how soils can be expected to react under a particular use and
treatment.,

Past experience and study reveal that soil behavjor differs
from one soil to another.



The soil map and doscriptions of the mapping units aro gone-
ralized and in much ¢f the arca arc estimations. . Therefore, the
data and intcrprotations nced to be considered in a geieral way also
Tho information should be uscd only as pr:liminary to morc detailed
study when specific informaticn is secured on tha kind and extent
of soil at a particulcr location. This is aspocially true in the
consideration of the properties of the soils as they affect the
settlement and development of areas.
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General

Location_

The arcea covered by the exploratory soil map includes all of
the ,States of Piaul, Maranhao, Para, Amazonas, Acro, iato Grosso,
Goiag, the federal district ,of Brasilia, and the territories of

Rondonia, Roraima, and Amapa. It includes all of Brazil except the
states along the eastarn coast which extend inland about 300 to 507
miles. 1t comprises approximately squuare miles or

acrese At 7 degrees south of the cquator the
distance from the castern boundary of the arca to the western
boundary is about 2000 miles. At about half the distance from anct
to west, (or about the center of the state of Mato Grosso), the
distance from the north boundary of the arca to the southern bouna.s,
is about 1700 miles.

Physiography

Most of the area is drainod by the Amazon River apd its many
tributarics. The southerp part of Mato Grosso and Goias is draip ;<
by the Paraguai and Parana divers and their tributaries which flow
southward through Paraguay and .rgentina emptying into the Atlantic
Ocgan near Bugnos \ires. “hlost of the arca of the States of Mara-
nhao and Piauil is drained by rivers flowing northward into the
Atlantic Ocean cast of Belem.
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Soil S Irainine ©
sJag. 10 - Monday

SUBJECT
Inaugural session with explanation about the course.
Presentation of teachers and studonts.
Talk: Organization of M,A, = D.P.E.A,
Activities and responsibilities of the D.P.E.A.
PRO-AG. 249 and its objectives.
Evolution and review of the history and development of
soil science.
General bibiiography of reoferences. Procedures of oper
ation of training, noticies and explanations.
Jap. 17 _« Monday

SUBJECT
Concept ahd dofinition of soils. Components of soil:
organic matter, solid mincral matter, air and water.
Soil Profile, horizons.
Morphological characteristiecs: color and mottling.
Jork on use of Munsell Book and determination of color.
" " n
n " "

Jap. 18 = Tugsday
SUBJECT
Continuation of morphological characteristics:texture
Continuation of morphological charactaristics:structure
and porosity.
Continuation of morphological characteristics: con=
sistence.
dork on Evaluation of textural class on standardized
samples.
n n "
" n "



8:30

9:30
10:30
13:30
14:30

15:30

HOUR
8:30

9:30
10:30
13:30

14:30
15:30

HOUR
8:30

- 9:20

- 10320

- 11:

- 15

A

20

220

220
:20

:20

:20

:20

20

:20
:20

9:30

—2-

dans 19 - iadnesday
SUBJECT

Continuation of morphological characteristics: clay
skins concretions. Krotovinas, friction surfaces and
florescence.

Continuation of morphological characteristicsiconsoli-
dat2d and unconsolidated pans.

Explanation Projection'of devices used in determining
morphological characteristics.

Field work on identification of structure and clay

skins.
" 1] 1]

Jan. 20 = Thyrsday

SUBJECT

Soil profile: definition, identification a-d nomencla=-
ture of horizons.

Symbols and conventional connotations. Subdivision of
horizonse. Boundaries.

Procedures for examining and describing of profiles
and their recordings

Work on ficld evaluation of consistencea.
1" 1 1"

1 " f

Jane 21 - Friday

SUBJECT

Characterization of physical properties recording and
preparation of samples ;Mcchanical analysis of natural
clay composition - degres of floculation.



9:30

10:30
15:30

14:30
15:30

HOUR
8:30
9:30

10:30

13:30

14:30

15:30

8:30

9:30
10:30
13:30
14:30
15:30

8:30
9:30
10:30
13:30

10:20

11:20
14:20

15:20
16:20

9:20
10:20
11:20
14:20
15:20
16:20

9:20

10:20
11:20
14:20
15:20
16:20

9:20
10:20
11:20
14:20

-3
Specific gravity, rcal and apparent. Natural solid
matter and natural porosity.
" " "
Field work: cxamination of morphological characteristes
identification of horizons and description of soil

profiles.
Field work: u .
Field work: " "
dane 22 - Safurday
SUBJECT
Interpretation and significance of physical properties.
" 1] L]
n L] n
Visit to DPFS lLaboratory
1" n ]
f " "
Jan. 24 - Hdonday
SUBJECT
ConstanCy of soil moisture cquivalent units, wilting
point, field capacity, availableo water.
n " )
1" " [\]
Visit to DPFS Laboratory
n L "
" n L
dan. 25 - Tyogday
UBJECT
Interpretation and significance of constancy of water.
" L LJ
i} n "
Field work: oxamination of morphological charactor-

ristics, idontification of horizons and soil profile
description.



14:30

15:30

8:30

9:30

10:30

13:30
14:30
15:30

HQUR
8:30

9:30
10:30
13:30

14:30
15:30

-

Field work: examination of morphological character-~

15:20
istics, identification of horizons and soil profile
description.

16:20 " " "

dane 26 - Hgdnesday
SUBJECT
9:20 Characterization of chemical properties: silica,
aluminium, iron, titanium and manginese; reclation Ki
and Kr,

10:20 Characterization of chemical properties: calcium,
magnesium, sodium, potassium, hydrogen and exchangeable
aluminium; S.T.V. values and percent of saturation
with aluminium.

11:20 Charactsrization of chemical pronerties: pH, total and
agsimilable phosphorus; carbon nitrogen and relation
C/N.

]

14:20 Visit to DPFS Laboratory.

i 5 220 n " "

16 :20 " n "

dane 27 - Thursday
2UBJICT

9:20  Conductivity of the saturation extract and percentage
of saturation with sodium.

10:20 n "

1 1 220 " " "

14:20 Interpretation and significance of chemioal character-
isticse

15:20 » n

16:20 " n n



HOUR
8:30
9:30

10:30

13:30

14:30

15:30

HOUR
8:30

9:30
10:30
17:30
14:30
15:30

9:20
10:20
11:20
14:20
15:20
16:20

9:20

10:20
11:20
14:20
15:20
16:20

9:20
10:20
11:20

14:20

15:20
16:20

9:20

-5-
Jans_28 - Friday

SUBJECT

Analytic determination for evaluating fertilitye
n n "
1 n "
Visit to DPFS Laboratory

n n n

Jan. 29 - Saturday

SUBJECT

[ = 14

Mineralogic characterization: primary minerals(es~
sential minerals of rocks); mincralogic analysis of

fractions, gravel and sand.
n i1 n

Visit to DPFS Laboratory

Mane 31 =~ Monday

Importance and significance of mineralogic analysiss
n L "
Clay minerals classification, genesis and chatacterw
iStiOSo

Macroscopic determination of principal primarian

minerals of rockse
1] " n

n [ "

SUBJECT

Exchange capacity of ions and other properties.



9:30
10:30
13:30
14:30
15:30

HOUR
8:30
9:30

10:30
13:30

14:30
15:30

HOUR

8:30
9:30

10:30
13:30
14:30
15:30

8:30
9:30
10:30
13:30
14:30

10:
11:
14:

20
20
20

15:20

16:

20

9:20

10:

11

15
16

11

14:
15:
16:

9:
10:
11:
14:
15:

20

220
14:

20

220
:20

220
:20

220

20

30
20

20
20
20
20
20

b

Importance of organic colloids.
" " "

Talk: Fertility
Talk: Fertility
Talk: Fertility.

Febe 2 - Jdednesday
SUBJECT

Factors of soil formations: parznt material.

Principal rocks which form soils. Erratic and residual
material,

Continuation of factars forming the soils -~ climate.

Mascrocopic identification of the principal types of

rockse.

1 1 i

n " n
Febe 3 - Thyrsday

SUBJECT

Continuation of factors forming the soils. Relief.

" " ¢ Vagetation
and time.

Basic principles of soil classifications

Talk: Climate.

Talk: " f

Talk: " »

be 4 =
SUBJECT

System of soil classification.

Process of azonal soil formation.

Process of halomorphic soil formatjon.

Talk: Organism.

Talk: " »



15230

HOUR
8:30

9:30
10:30
13:30
14:30
15:30

HOUR
8:30

9:30
10:30
13:30
14:30
15:30

HQUR
8:30
9:30

10:30

13:30

14:30

15:30

16:20

9:20

10:20
11:20
14:20
15:20
16:20

9:20

10:20
11:20
14:20
15:20
16:20

9:20

10:20
11:20
14:20
15:20
16:20

Talkt Organism,

Eebe 5 - Saturday
SUBJECT

Process for the formation of hydromorphic soils and

calcimorphic soils.
] " ”

" " chernozomic and desert soilse

Talk: Phytogeography

Talk: ® "
Talk:s n

Febe 7 = Mgndgx
SUBJECT

Process for the formation of chernozemic soils and
desert (arid) soils - cont.

Process for the formation of podzolic soils.

1] n

Talk: Geomorphology

Talk: " "

Talk: " "

by 8 - day
SUBJECT

Process for the formation of podzolic soils - cont.
Process for the formation of latozolic soilse

" " LJ
Talk: Ecology

Talks " @

Talk: *
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Eebe 9 =~ Jedngsday
HOUR SUBJECT
8:30 9:20 Process for the formation of latosolic soils ~ cont.
9:30 - 10:20 Types of A horizons, types of B horizons. Other diag-
nostic horizons.
10:30 - 11:20 o n "
13:30 - 14:20 Talk: Beology
14:30 - 15:20 Talk: " n
15:30 -~ 16:20 Talk: ™ "

Feb. 10 - Thursday

HOUR SUBJECT

8:30 - 9:20 Mapping units: taxonomic and combined.

9:30 -~ 10:20 " n

10:30 - 11:20 Purposes and different types of soil survays.,
13:30 - 14:20 Talk: Geology

14:30 - 15:20 Talk: "

15:30 - 15:20 Talk: " n

Eﬁbo 11 - Fridav

HOUR 2UBJECT
8:30 -~ 9:20 Purposes and different types of soil surveys. cont.
9:30 - 10:20 Survey of land use capability.

10:30 - 11:20 Soil Survey - field work: basic maps, preliminary
works, expioratory study and pra2liminary legand;
selection and examination of srofiless

13:30 - 14:20 Talk: Interpretation of suUrveys.

14:30 - 15.20 Talk: v "

15:30 - 16:20 Talk: " "

Febe 12 = 2aturday
HOUR ~SUBJECT

8:30 - 9:20 Soil surveys field work: description, dascription



9:30

10:30
13:30
14:30
15:30

HOUR

8:30

9:30
10:30
13:30

14:30

15:30

8:30

10:20

11:20
14:20
15:20
16:20

9:20

10:20
11:20
14:20

16:20

9:20

e

recordings, and sampling of profiles; seil mapping;

correlation.

80il Survey: office work: descriptive legends; cartogm
phic works for the preparation of the final map, compj
lation, reduction and generalization; composition and
printing of maps and explanatory texte.
Soil survey = office work: " "
Talk: Soil Conservation
Talk: " n
Talks " "

Fegbe 14 -~ Monday
SUBJECT
Photogrametry - Generality, definition and division;
Production of air photos = planss and cameras - film
speed - special films - printing of fiims - copiess
Air photos studies - information from the air photos -
geemetric :lements of air photos.
i u "
n " n
Displacement of points; resulting images displacement
of point, tilt, distortion.
Scale of photography - Photogrametric flight. Calcula-
tion of the number of photographs nacessary to cover a
region.
Exccution of the flying. Flight study. ilosaics and
photo indicese Filing of photograshs and films.
n n n

Febe 15 = Tuesday
SUBJECT
dtercoscope - Human Eye - Visual perception stsoreos-

copic or binocular. Methods of obtaining stercoscopic



=]0w

vision. Simple stercoscopy. By anaglyphes Visual para=-

laxe or convergence.
lst. Section Angular stercoscopic paralaxe - linear stercoscopic
20 students paralaxe. Deduction of the fundamental formula of the
altimetric measurements.
9:30 -~ 10:20 v "
10:30 - 11:20 ¥ "
13:30 - 17:00 Mcasurements of the altitude of the points in stercos-

copic paits - Paralaxe bar - Construction of plani=

L]

2nd. Section

20 students metric maps - Instruments for utilization in air shoto

interpretation.

Febe 16, 17, 18 = Jedncsday, Thursday and Friday

Photo _Interpretation _Technigue

a) Application of air photos: hosaics - Photogrametry - Photo
Interpretation - Photo reading - Photo-Analysis.

b) Inter-relation to the different sciences: Geology - Soil Science -
Geonorphology - Geography -~ Enginesring - Forestry, etc.

c) Field application of Photo Interpretation: Geology, Soil Science,
Forestry, Enginecring. Geomorphology, Geography, Archazology,
Natural Resources, etc.

d) Acquiramznt of air photos suitaile for each type of study: Film -

Filters - Scale - 3cason of the year, etc.

Fundamentals of Photo Interpretatiagn

Judgement and Elements for ihe Analvsis of Air Photo

a) Analysis of physiographic forms: Topography (shape, altitude,
slope variations) = Physiographic forms deposited by water, wind,
glacial, gravity.

b) Drainage analysis - Types of drainage- Controled and uncontroled
drainage ~ Absence = Parts of a drainage system - Charicteristics
of drainage system - Factors that control or modify a system &f
drainage~ Basic systems and Modified systens - Importance of the

drainage judgement.



c) Erosion analysiss granulometry of different materials ~ Section

made by -erosion.
d) Tone analysis: factors that limit the tone in a air photo - gradu=-

ation of tones - Uniformity and Variations.

e) Vegetation analysis: vegetation association and its significances

f) Analysis of changes made by man: Changes made now and in the paste.

g) Other critaria.

Projection of slides referring to the criteria of Photo Interpret-

ation.

HOUR

8:30 - 9:20

9:30 -~ 10:20
10:30 - 11:20
13:30 -~ 14:20
21 students
14:30 - 15:20
15:30 - 16:20
15:30 - 17:00
HOUR__

8:30 - 12:00

Febs 19 =21 - Carnival (holiday)

Fehs 24 = Thursday
SUBJECT
Use of photographs in the field: base of praliminary
and final legend; selection of places that show
difficulties during the analysisjrecording in the

fieldi orientation with km.
1t /] n

Fabe 25 - Fric
SUBJECT

Photo Internrztation: Classes of drainage (dry, wet and
watarlogged arzas); classes cf gullies, pattarn of
drainages Use of air photo in soil survey. Scale of
photogra hs for different types of surveyo.

Transfer of boundaries of ths areas to basic maps.
Enlargements and reductions. Uss of photo indices in
the exploratory survey.



Braciical Work
Panchromatic photographs, infra~rcd and coloreds Different
problems of scale and handling of photographs. Use of differ=-

ent types of mosaics and photo-indices.

Eebe 28 ~ March 10

Field tripe

March 11 _=-_15
Delivery of reports, Verification of progress and conclusion

of the training.
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Resources Survey Project1

Brazil

A Report
of
Objectives, History, Organization and Progress

by
Dirk van der Voet, Francis W. Cleveland and
Nathaniel Jose Torres Bloomf‘ield2

(1) A project under the Alliance for Progress co-sponsored by the
Brazilian Ministry of sgriculture and the United States Agency
for International Development.

(2) Soil Scientists, U. S. 50il Conservation Service, United States
Department of Agriculture, Agricultural and Rural Development
Offjce, Participating Service A reement, Brazil; and Engenheiro
Agronomo and Pro ject Manager, Ministry of Agriculture, gepartment
of Pedology and #ertility of Soils.



SUMMARY

The Resources Survey Project is a project undor the .illiance for
Progress co-sponsored by the Brazilian Ministry of /Agriculturc and
the United States Agency for International Developmant. Large areas
of Brazil known to have potential for dovelopment are presently un-
occupied. Setilement of those arcas guided by knowledge of the cx-
tent, location, and qualities of arable soils, and rcquirements for

proper cropping and soil management will contribute to Brazilian

Progress.

To mect the demand of the next ten years it is cstimated that 30
million hectar:s of soils of rclatively high fortility will have to
be located. This is tha objective of tha Rasources Survey Project.
An oxploratory soil survey map and gencral reports are being prepared
by the Project. Bascd on this map and report it is planned to indi-
catc broad arcas as gecnerally suitable for settlaoment. To further
confirm and morc accuratcly identify those arcas suitable for settlg
ment "recconnaissance soil and rasource surveys" will be carried out

by the project to delineated 30,000,000 hectarcese

With the realization and fulfillment of the objectives of the Re-
sources Survey Project it is believed that assistance and guidance of
consid.rabl: value will be availablce to those who have the rasponsi-
bility for the ordarly and proarussive development of Brazil's vast

intorior.



Introduction and_0bjactives

The purpose of this paper is to present the objectives of the Re-
sources Survey Project, and briefly outline its history, its organ-

ization and its progress as of Feb. 1, 1966,

Large areas of Brazil, known to have potential for development, under
the right combination of crop, pasture, forest use and with manage-
ment adapted to the type of soil and terrain aro presently unoccu-
pieds Settlement of these areas by low-incomo farmers From the over
populated Northeast and other arecas of excess population will con=-
tribute to Brazilian progress and stimulate economic and socjal
development in an orderly manner,if this settloment can be guided by
knowledge of the extent, location, and qualities of arable soils and

requirements for proper cropping and soil management .

It is, therefore, particularly important to locate areas with soils
that arc suitable for cultivation by farmers who presently possess
relatively little or no capital rasources, education, and skills and
to provide opportunities for theses farmers to develop both skills and

sound cconomic farm unitse.

To meot the demand of the next ten years it is cstimated that 30
million hectarcs of soils of relatively high fertility will have to
be located. To be usod effectively in agriculture, these arcas must
meet other conditions, including rcasonable accessibility to markets
and rclative freedom From health hazards. After genoral cconomic
feasibility for devolopment has boen determinzd,plans will need to ba
made for development on a significantly large scale to meot needs of
families who desirc to migrate and cstablish farms in the interior of

Brazil.

In keoping with these objectives the Coordinating Commission for theo
Alliance for Progr:ss (COCAP), the Brazilian Ministry of Agriculture,
and the Unitod States Agency for International Deveclopment with the
concurrence of the Brazilian Government together with Ponto IV have
entered into agrezment for a cooporative project known as the “Re-

sourcus Survey Project".
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Brazilian Ministry of Agriculture

Responsibility at the mational level for the nacessary soil survey
rests with the Division of Podology and Soil Fertility (DPFS) within
the Department of Research and Experimantation (DPE.A) of the ministry
The DPFS provides leadership, training, coordinaticn and corralation
of soil survey and soil classification throughout Brazil. It also has
responsibilities in determining the nature and relative fertility of
the various different kinds of soils and their suitability for agri-
cultural use. It cooperates with state government agencics in  the

conduct of its programs.

The Besources_Survey Project has boen organized and ost=blished under
the DPFS with headquarters at the Jardim Botanico in Rio do Janciro.

An exploraiory soil_survey map and general report arc being made by

the project. The reclatively sparsaly scttiled rogions of Brazil in-
clude the States of Acre, Amazonas, Goiﬁs, Mato Grosso, Para and
Piauf, and the Federal Territorics of Amapé, Roraima, and Rondania.
This compriscs an ar:a of approximatcly 6,000,000 squarc kilomators.
Bascd on the :xploratory map it is planned to indicate broad arcas as

gencrally suitable for scttlement.

Becrnnaissapcs s50il_and rogources suryeyg will bo carriad out by the

projuect to furthor confirm and mor: accurately identify those arocas
suitable for scttlement. It is intunded to delineate 30,000,000
hectires.  Major 2mphasis will bo on soils, climate, vepotation cover,
surface water, and related factors which deternine resource capacity

for possiblo agricultural uses of land.

A Projsct Council has been ostablished which is ruosponsible for the

techncial planning of the program ~nd approval of detailed work plansg
budget and any work donc by contract. The Project Council is consti-
tuted by the Exccutive Dirictor of Technical ngricultural Offica, the
Diroctor of the Dopartment of Podology and Soil Fertility, and the

Dircctor of the dgricultural and Rural Dovelopment Office, Unjted
Statos JAgency for Intornational Daovelopmant,
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The Ministry has designated a member of the DPFS, acceptable to the
Project Council, to serve as Project Manager to the exclusion of
other duties, and to be immediately in charge of day-~to-~day oper-
ations, including supervision of the locally employed project staff,
preparation and submission of detailed work plans and budgets for
approval by the Project Council, preparation of periodic reports and

management of property assigned to the Project.

For the development of this Project the Ministry of  Agriculture
agreed to give financial aid in 1965 and in the following years,
besides making available to the Project resources and chemistry labo-
ratories for soilss |t also will aid and help to get the cooperation,
interchange of informations and use of facilities from other federal

and state agencies.

At the same time, the Ministry of Agriculture through the DPFS desig-
nated 4 members of its staff {o participate specifically in the acti-
vities of the Project, and also designated for short periods of times
other technicians to give assistance, thus making available con-~
tribution. Some technicians from lastitute of Agricultural Research
and Experimentation - North (IPEAN) and Institute of Agricultural
Research and Experimentation - Central-West (IPEACO) have been par-
ticipating in these activities. Four agronomists have also been work-

ing for the Project under contract.

In respect to the laboratories, the intention has been to standardize
the methods of analysis between those of DPFS and IPEAN, which meets
the objectives of the DPFS to standardize the methods in the labora-
tories of the other institutions, outside the area of the Project.

United States /gency for International Development (USAID)

The U.S. Department of Agriculture under a Participating Agency
Service agreement with the U.Se. Agency for International Development
has a technical and scientific staff serving in Brazil with head-
quarters in Rio de Janeiro. Two members of this staff are soil scien=-
tists of the U.3. Soil Conservation Service and serve on the Resources

Survey Project Staff. One is a specialist in the field of soil survey
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interpretation and the other in the field of aerial photograph in-
terpretation for soil surveys Thosc soil scientists are working in

a full time capacity and are an integral part of the survey oper=-
ationse They are helping in all phases of the project including:
(1) development of survey work plan; (2) training -of inexperienced
and new personncl; (3) ficld and laboratory operations; (4) pre-
paration and publication of maps and reports. Thesc men arc working
with Brazilian countcrparts of DPFS and others serving the Pro joct.

The Dirzctor of the Agricultural and Rural Development Office of the
United States igency for International Devzlopment has on his staff
a Project Coordinator who meets several times weekly with the Pro ject

staff and U.S. technicians.

In addition to tha full time techniciians there are provisions for a
scries of short term consultants from the U.S. Soil Conservation
Service. Theso arw specialists in a particular fi:ld such as soil
classification, operations, small scale soil maps, and cartography.
In the fall of 1963 and summer of 1964 Mr. Hockensmith, Diractor of
Soil Survey Operations of the Soil Conservation Service, made trips
to Brazil to lay groundwork for tho Project. Dr. Guy Smith, Diractor
of Soil Survey Investigations, spent several weaks in the fall of
1964 in Brazil working in the ficld of soil classification prelimi=-
nary to the orginization of the Project. Mr. i. C. Orvodal, Chiof,
Jorld Soil Geography Unit was in Brazil from 16 nugust to 14
September 1965, He gave advice and assistance in the preparation of
a legend for the exploratory map and guidelinss for developing the

lste approximation of the explor:tory map.

Preliminary background work prior to tha organization and 2stablish-
ment of the projoct was performed in 1964 by the USAID Frontier
Development Teame This tuam was composed of porsonnel from various
Brazilian and United States goverament agencivse They worked in
Brazil from late May until late Juna making ficld studies and develap

ing recommendations.
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During July of 1965 Dr. Matthew Drosdoff, Administrator of the
International agricultural Develonment Service of the U.S. Department
of Agriculture, visited the Projocct. His objective was to meot the
personnel of the Project and to familiarize himsclf with project

operations.

Special field and lakoratory aquipment not available in Brazil were
provided by U.S. Agency for International Devalonment (U3.1D).

Financial Suppori. The Projzct is jointly financed by the Brazilian
Ministry of agriculture and Us..ID. For oxample, during the calendar
year of 1965, the USAID contribution was 330 million cruzeiros, and

the contribution of tho Ministry of Jdgriculturc was 273 million cru-

Zoirose.

Propress_io Data

The operation of the Project actually got under way in late April of
1965. One of th: first operaticns was the determination of avail-
able aerial photographic coverage for Brazil. This was determined
by visiting all known agencies performing acrial photographic

secrvices and indicating their coverage on a map of Prazil,

Rs part of the exnloratory survey in June and July of 1965 a ficld
expedition wns sade overland through the States of Mato Grosso,Terri-
tory of Rondania, and State of ncru, and rceturn through the State of
Goiase A study of the soils, parent matorial, vegetatiun, and land
use cnroute was made and recorded on maps of the arca. Co-sponsor=-
ing this cxpedition was the Food and JAgricultural Organizﬂion of the
United States (FA0), Soil #ap of the World Project.

fn addition to the ficld trip of Junc and July cxploratory survey
ficld parties have operated in the States of Goias, Maranhao, Mato

. .2
Grosso, Para, and Piaui.

The first approximation ofthe exploratory map is about completo.
Although thore is a deadlinc of June 30, 1966 for the final approxi-
mation of the oxploratory map it will be continuously improved as

additional information bocomcs availaklo throughout the course of the



survey.

The construction of the first approximation of the exploratory map
in addition to ficld trips was basod on past experience and knowledge
of the soil scientists of the DPFS, coxisting soils maps of Brazil,
and available maps and information on geology, topography, vegetation
and climate. Also information on vegctation, drainage and broad land

forms was obtained from acrial photo indices.

Continuing with the work, scveral trips are schedulad in 1964 to the
arca of the Project, especially in tho Statss of Mato Grosso, Goias,
Piaul and Maranhio, and the Amazon Regicn with the cooperation of the
Navy and Air Force for transportation. Observations and gathzring of
material will be made by technicians of theo Project, Division of
Pedology and Soil Fertility (DPFS), and IPEAN (Institute of Agri-

cultural Resecarch and Experimontation - North).

A great deal of difficulty was cxperimented in the 2arly stiges of
the Proj:ct in rocruiting new persenncle  The nature of the Project
requircs field trips inte the wilderness and forasted arcas of the
interior of Brazil for oxtonded peoriods of time wherz living con-
ditions are difficult and accommodations arc not adequate. However,
this problem has been overcome and during the period January 10
through March 10 an intensive training coursec was administercd in
Rio by the Projoct to 40 recent graduatos of Brazil's Agricultural
Universitics. ‘This is boing followed up by on the job training in
soils in the ficld. Instructors for this course have been drawn
from the staff of the Rural University of Brazil, thoe Division of
Pedology and Soil Fertility (PLFS) and the Pan American Center for
tmprovement of Rescarch of Natural Resources (CEPERN).

Twenty of tho trainees will be working for the Projcoct when survey
teams, consisting of 4 to 5 trainces will operate under the direction

and loadership of an cxperienc:d soil scientist of the DPFS.

Sclection of creas in which these raconnaissance surveys will be
conducted will be detcrmined from tho exploratory map and in consul-

tation with other agencies of the Brazilian government concernad in
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colonization and settlement of Brazil's interior, such as the Natiom-
al Institute of igrarian Development (INDi) or Brazilian lInstitute

of Agrarian Reform (IBR.i). In addition to soils, factors to be
considered before final selection of areas arsz made will Lte
transportation, communications, markets, health hazards, and other

requirements.

derial Phoiograph Inierprefaticns

Saven days of the training course have been devoted to the funda-
mentals of aerial photographyand aerial photograph interpretation
for soil surveys. Several mombers of the DPFS staff are already
experienced in the use of aerial photograph interpretation methods
in raconnaissance surveys, and the soil scientists of U. S. Soil
Conservation Service are experienced in the use of aerial photographs
in soil survey. The techniquos of acrial photograph interpratation
will be utilized in the conduct of the reconnaissance soil and
resource surveys. The advantagassand limitations of azrial photo~-
graph interpretation in soil survey are rocognized and aerial photo-
graph interpretation will be used as an aid and a tool and not a

substitute for on the ground examination of the soils.

Sojl Survey lnterpretations

A general report will accompany the cxploratory map of Brazil. This
report will describe the soils and the mapping units dclinecated on
the map and will orovide general interpretations of tho soil suita-
bility.

Soil interpretations are developed for specific objactives such  as
production of ordinary cultivated ficld crops, irrigated crops, range

crops, forost crop, and for engincering purposes, wildlife uscs,etc,

It is not possible, however, at this time to give accuratc pro=-
dictions of the potential use of soils of unexplored regions because
more detailed studies and rcsecarch data arc necded. However, the soil

interpretations provided in the gencral report will aid economists,
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sociologists, geographors, foresters, cngineers, agronomists, and
others who will be involved with the dovelopment of tho interior of

the country.

Users of the map and report will be able to climinate from c nsider-
ation of development, largo arcas known to have low potential duo to
topography, climate, soils, and ohter factors. They can give priori=
ty to sclected areas of higher potential wherce reconnaissance survoys
will assist in the scloction of spocific sites suitable for ccloni-
zation and development and whore settlers will bo able to make a
satisfactory living with their prosont level of technology and edu-
cation. The standard of living should bo able to be raised with

assistance from crodit, extension, resaarch and other agencicse

The exploratory map of Brazil with the interpretations of the map
units should aid in the selection of rogions where rcscarch stations
and oxpariaent fields arc nzzded t> obtain data and to gain knowlddge
of adapted varicties of plants and of methods for managing the soils
to achieve maximum yizlds with sustiined production. 4s naw varic-
ties of crops, new machinas, now chemicals, and new methods of soil
use bocome available we will need to chango our cevaluation of the
productivity of the various kinds of soils under diffor:nt combina-
tions of practices. As now oxploratians arc made and as new infor-
mation beccomes available, it will be necessary to reviso this first
draft of the soil map of the interior of Brazil and to rcinterprot

the map units as progress is made in the developmont of now knowlecdges

Tho southern part of the Unitad States is an example of a region
wherc improvements and lowered cost of fertilizers have gratly
changed the relative advantage of many soilsls Soils that were
considered uscless for farming only 1 fow yoars ago with the practices
current at that time arce now of high value. Tho difforonco was
causaed by greatly improved varietiss of plants, new machines  for
developing water control practices, and good fartilizers at low cost.

(1) Kdllog, Charles E., Sgil_lIntarpretation in the Soil SYUryaye
April 1958




Other soils that were formerly used for cultivated crops arc now in
pasturc or forest because they did not respond to the new mcthods.

With the rcalization and fulfillment of the objectives of the
Resources Survey Projec it is believed that assistance and guidance
of considerable value will be available tothose who have the re-
sponsibility for the orderly and progressive dovelopment of Brazil's
vast interior.



Attachment 7

Frontier Resource Survey (Resources Survey Project)
Implementation Plan and Budget

Since the Implementation Plan is still under revision a copy is
not attached. As soon as it is complete and reproduced copiés

will be forwarded to all offices receiving copies of this report.
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Outline of Report on Resources Survey Pro ject
presented to Secretary Freeman on April 20, 1966



UNITED STATES DEPARTUENT OF AGRICULTURE
SOIL CONSERV.TION SERVICE
PARTICIPATING AGERCY SZRVICE AGREEHMENT
COOPERATIRG JITH

RESOURCES SURVEY PROJECT
DIVISION OF PEDOLOGY AND SOIL FERTILITY
BRAZILIAN MINISTRY OF AGRICULTURE

USDA, SCS soil scicntists serving as

advisors to the Project

le FRANCIS Ye CLEVELAND
2. DIRK van der VOET

le PROJECT OBJECTIVES

Ae To locate 30,000,000 hectares of soil of relatively high
fortility suitablae for scttloment within the inteorior of

Brazil.

Be To incruiase the size, scopc, and cffuectiveness of the

soils stalf within tho Ministry of .griculture.

Ile AREA OF OPERATIONS

As Vcstarn two thirds of Brazil
le The States of:

B . rd ~
Acre = amazonas - Goins - Maranhao - Matec Grosso -

Para - Piauf.
2. The Federal Territorios cof:

. L4 . .,
amapa -~ foraima - dondonia.
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I1l. SIZE OF AREA

Ae Squarc Kilomoters: 6,000,000,
Bs Squarc Miles: 2,400,000,

C. JAcros: 1,536,000,000,

IV. °ROCEDURE OF OPEATIONS

A« Phasc |
Collection, raview, cvaluation and classification of avail-
able data on seils, gecology, climate, vegetation,topography,
ponulation, transportation, markets health (Publicaticns,
maps, resecarch data).
(Vhis Phasc complotod).

Be Phasc I

Exploratory Soil Map of Project arca, with accompanying

l2gend and interpr:tationss

l. Purposo:
To indicate theose aruas-which are:
a. Suitable for sctilement,

be Not suitable for scttlomoent.

(Too stecp or rough, too wot, or infertile).
ce Questionable, requiring further study.
2. Based on:

as Provious soil studies and oxpericnce.
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de
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C. Phasc
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Exploratory ficld studios.

Information on gcology, climate, vegetation and
topography.
Aerial photo interprctation.

Air obscrvatione.

dcconnzissance soil survey of 30,000,000 heoctarcose.

1. Purposec:

To

confirm and morc accuratoly identify thosc arcas

suitable for scttlement which will permit efficient

usc of land on a sustaincd basis.

D. TInterpretations of Soil Map Units.

Will be included in report accompanying maps.

lo Suitability of soil ureas for davelopment will be

indicated under 3 kinds of management:

Qe

b.

Traditional farming methods.

(Hoe, maclicte, no fertilizers).

Modern farming methods.

(Machinery, fertilizers, skilled operators).

Irrigation farming.

(dith modern methods).

Re Soil areas will be rated:

Qe

b.

Good.

Fair.
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Poor.

3. Factors limiting soil areas for agricultural use are:

Qe
b.
Ce

de

Qe

Low natural fertility.

Excess water.

Lack of water.

Modern machinery limitations.

Susceptibility to frosts.

Limitations will be rated as slight, moderate,

severees

Ee Coordination Required in Selection of Areas for Reconnaise

Fe

sance Survey.

Other

2gencies of the Brazilian Government having re-

sponsibilities fcr settlement and development of the

interior.

l. INDA - National Institute for Agricultural Dovelopment.

2« IBRA - Braz lian Institute for Agrarian Raform.

3. CIVAT ~ Interstate Commission of the Araguaia and

Tocantins Vallaeys.

4o Other Agencies.

Training.

1. Provide in-service-training tc 75-100 technicians in

fiald of soil survey to include:

Qe

Field and laboratory methods for soil and land

classificatione


http:Interst.te

V.

Vi.

5=
b. Cartography.
ce Air photo interpretation.
de Preparation of reports.

e. Interpretation and use of resource surveys in

planning.
2, Key men to have training in the United States.

3+ Student trainee orograms during university vacations.

UNITED STATES CONTRIBUTIONS

A. Technicians.
le Two soil scientists, USDA, SCS.
a. Soil Survey Interpratations.

b. Soil Survey Operations and

Air Photo lnaterpretations.
2. Short term consultants.

These arc specialisis in various areas of soils fFor one
to three months duraticne.

B. Financial.

1965: 3148,000

ACCOMPL I SHI4ENT S TO DATE

Considering the sroblems and obstacles ancountered it is
believed th~t reasonable prosress has been made in  the

first year of Projact operations. Spacific accomplishments
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are as follows:

A.

B.

Phase |.

Collection anrd classification of data - Completed.

Phase Il.

Exploratory soils map nearly completed - lste Approxi-
mation by June 30, 1966.

Training.

1.

2,

Annual Basic Soil Survey Course - Compleated.
Qe dano 10 - Mal’ch 15’ 1966.

be Forty-two recent graduates of Brazil's Agricultural

Colleges.
c. USDA, SCS Soil Scientists assisted in instruction.

In-Service-Training in the following areas currently

taking place:
a. Soil survey interpretations.
b. Aerial photo interpratations.

c. Soil Survey operations.
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Memorandum from J. Hulehan to A. Dressler on

Equipment and Supply Problem



Mr.,

Copy | Copy Sopy
May 20, 1966

Andrew Dressler

General Services Officer

Yerome Hulehan
Asst. Agri. Program Officer, ARDO

PI0/C 40367

l,

2.

3.

be

5

6,

In September 1965 one box of iptrenching tools was delivered to
the ETA warchouse from the ilfandega. These commodities were
orderad by PI0/C 512-249-4-40367.

These commoditios ordered arc for tho use gf "Divisio de Pedolo-
gia e Fertilidade do Solo - Rua Jardim Botanico }024."

By memoranda of March 9th and March 30, 1966, | asked your office
to request the FINK Transport to pick up thoge commodities in tha
ETA warchouse and deliver them to Jardim Botanico.

I have been informad that these commodities still have not been
delivercds.

Thesc commodities werc orignally ordered in January of 1965,
soventeen months ago, and arc nceded to permit the pro ject to
effectively continue its work.

Will you sleaso check with FINK to seo what the problem is and
advise me if thore is somothing further | neod to do.

JH/ dv
cec: Mr. Claveland, USD./PASA

Mre Jhittle, \RDO
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Names of Agencies with Abbreviated Titles



CEPERN

CEPLAC

CIVAT

CNG

CNP
COCAP

CONTAP
FAO
1AGS
IBGE
IBRA
Eg?gﬂ)

INDA

IPEACO

|PZACS

Names of Agencies_with _Abbreviated Titles

Pan American Center for Improvement of Research of Natural
Resources - (Contro Pan Americano de Aperfeigoamento para
Pesquisa de Recursos Naturais).

Executive Commission_for Research and Developmept of the
Cocoa Crop - (Comissao Executiva para Protegao a Lavoura
Cacaueirag.

Inter-state Commigsion of the Araguaia and Tocantins
Valleys - (Comissao Intercstadual dos Vales do Araguaia e
do Tocantins).

Nat;onal Geography Council ~ (Conselho Nacional de Géogra»
fia)e

National Research Council - (Conselho Nacional de Pesquisa).

Coordinatign Commission of Alliance for Progress -
(Comissao Coordenidora da Alianga para o Progresso).

Technical Cquncil of Alliance for Progress -
(Conselho Tecnico da Alianga para o Progresso).

Food and Agriculture Organization of the United Nations -
(Alimento e Asricultura da Organizagao das Nagnes Unidas).

Inter-American Geodetic Survey -
(Lavantamento Gecdesico Inter~Amzricano).

Brazilian Institute of Geography and Statistics -
(Instituto Brasileiro de Geografia e Estatistica).

Brazilian Institute for Asrarian Refqrm -
(Instituto Brasileiro de Reforma Agraria).

Inter-Amarican Conmittee for Agricultural Development -
(Comite Inter-~Ame-icano para Desenvolvimento Agricola).

National Institute for Agrarian Development -
(Instituto Nacional de Desenvolvimento Agrario).

Institute of Agricultural Research and Experimentation_-
Central-Jest - (Instituto de Pesquisas c Experimentagao
Agropecuario - Centro-Oeste). - Sete Lagoas - Minas Geraise

Institute of Agricultural Research and Experimentation -
Central-Jouth - (Instituto de Pesquisas e Experimentagan
Agropeccuario - Centro=-Sul) = Km 43.



I PEAL

I PEAN

| PEANE

IPEAS

0AS

SGE

SUDENE

SUNAB

SUPRA

SPVEA

URB
Kme 47

Institute of Agricultural Research and Experimentation =
East - (Ingtituto de Pesquisas e Experimentagao Agropecua~-
ria =Leste) - Cruz das Almas - Bahia.

Institute of Agricultural Research and Experimgntation - ,
North - (Instituto de Pegquisas e Experimentagao Agropecua-
rio = Norte) Belem - Para.

Institute of Agricultural Rescarch and Experimentation -
Northeast - (lnstituto de Pesquisas ¢ Experimentagao Agro-
pecuario - Nordeste) Recife - Pernambuco.

Institute of Agricultural Research and Experimentation - |
South - (Instituto de Pesquisas ¢ Experimentagao Agropecua-
rio - Sul) Pelotas -~ Rio grande do Sul.

Organization of American States -
(Organizagao das Nagoes /mericanas).

Brazilian Army Map Servicg -
(Servigo Geografico do Excrcito)e.

Superintend:ncy for Northeastern Devalopment -
(Superintendancia do Desenvoivimento do Nordeste) - Recifes

National Supgriniendency for Supplies =
(Superintendencia Nacional do Abastecimento).

Superintand:pcy for Agrarian Progpam -
(Supsrintendencia da Politica s:graria) in the Ministry of
Agriculture.

Superint:nd:ncy for Eeonomic Improv.ient of the Amazon
Region - (Quperintendencia do Plano de Valorizagao Economi-
ca da dAmazonia).

Rural University of Brazil =
(Universidade Rural do Brazil)e



