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FOREWORD

This publication was prepared under contract for the
Joint Publications Research Service as a translation
or foreign-language research service to the various
federal government departments.

The contents of this material in no way represent the
policies, views or attitudes of the U. S. Government
or of the parties to any distribution arrangement.,

 PROCUREMENT OF JPRS REPORTS

All JPRS reports may be ordered from the Clearinghouse for
Federal Scientific and Technical Information. Reports published prior:
to 1 February 1963 can be provided, for the most part, only in photo-
copy (xerox). Those published after 1 February 1963 will be provided
in printed form.

Details oﬁ"spécial subscription arrangements for any JPRS
report will be providgd upon request.

All current JPRS reports are listed in the Monthly Catalog of
U. S. Government Publications which is available on subscription at
$4.50 per year ($6.00 foreign) from the Superintendent of Documents,
U. S. Government Printing Office, Washington 25, D. C. Both prices
include an annual index.

All current JPRS scientific and technical reports are cataloged
~and subject-indexed in Technical Translations. This publication is
issued semimonthly by the Clearinghouse for Federal Scientific and
Technical Information and is available on subscription ¢12.00 per year
domestic, $16.00 foreign) from the Superintendent of Documents. Semi-
annual indexes to Technical Translations are available at additional cost,
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GEOGRAPHIC, POPULATION, WEATHER, AND VEGETATION
EACKGROUND INFORMATION ON BRAZIL

rE;bllowing is the translation of excerpts from the Portuguese-
language periodical Boletim Geografico (Geographic Bulletin),
Rio de Janeiro, 1965; issue numbers, dates, page numbers, and
author!s names are given with individusl article headings. ] ‘J

Pd

Rio de Janeiro and Its Suburbs ‘ Paul Argue

[(No 184, January-February 1965, pp 3-6]

{Translation from French into Portuguese by Olga Buarque de Lima)

(Source: Les Cahiers d'Outre~.Mer [Overseas Notebooks], Vol 17, No 55,
Jan-Mar 1961, pp 100-105)

Rio de Janeiro and the surrounding region differ from the majority
of the great metropolises by virtue of the diversified character of their
terrain formation. The most impressive corntrast here is the one represented
by lowland consisting of formerly swampy clains, gently rolling hills, and
the rather powerfully rising mountain ranges with their abrupt slopes; two
df these mountain ranges exceed an elevation of 1,000 m -~ the massif of
Pedra Branca (1,024 m) and the massif of Tijuca (1,021 m); right near by,
constituting a part of the serra do Mar [ocean mountain range], we can see
the Mendanha mountain range; then we come to the mountain ranges of Quitungo,
Capoeira Grande, etc, with somewhat lower elevations. The site of the city
itself is cut in half by the Carioca massif, a spur of the Tijuca mountain
range; it is dotted with many low hills [hillocks].

The Portuguese found a number of stratepic locations amoens these
hillocks which dominate the gulf; however, starting with the 16th century,
the people there began to live in the wvalleys and along the swampy edges
of the bay; this had become possible as a result of the drainage projects
and the dirt-filling operations carried out by slaves. Later on, a number
of hillocks were levelled off (Santo Antonio, Castelo) and this created new
space for housing construction., Thus the c¢ity gradually grew 211 around,
rather tenaciously digging into the mountain massifs. This explains its
rather discontinuous character; the city is broken up into borroughs as a

-1 .



result of the presence of valleys and lowland stretches along the ocean
beach, Copacabana is connected to the rest of the city, on the one hand,
by tunnels and, on the other hand, by a very narrow passapge between the
hillocks and the beach. However, the population growth here reguired the
occupation of the hillocks and this area became a proletarian development
—~ the so-called "favelas" [siums]., But not even the mountains could pre-
vent the expansion of the city; in certain borroughs, such as Leblon, cone
struction did not stop until the buildings hsad reached the abrupt and

rocky walls of the mountains; slum sections were bullt amid rock areas, as
in the case of Sao Diogo. In Leblon we find beautiful homes in a part of
the city that is very difficulit to reach. This considerable growth -- the
entire area of greater Rio de Janeiro numbers more than 3 million inhabi-
tants =~ can be explained in the light of the activities of the port of
khis city; initially, this port was used for the shipment of products from
the mines and then from the farmlend of the lowland sections along the rive
er; this included sugar cane, coffee, and, most recently, oranzes aad bane
anas, This situation is also explained by the industrial function of the
city and the port and finally by the fact that this eity is the political
capital of the country and has becon playing this role from 1763 until recent
years. Although Brasilia has replaced Rio de Janeiro as the center of gove
ernment, it could not challenge the economic preponderance of that city
which not even Sao Paulo could properly challenge.

Rio de Janeliro has gone through a considerable period of expansion;
it gobbled up the entire state of Guanabara, the former Federal District,
and annexed the small population nuclei grouped around a church and a store.
Factors in this integration, essentially, were the lines of communication.
From the very beginning, the waterways, along which embarcation and debarce
ation points were established, led to the construction of roads linking
these points to the nearby zones; but even the bir and important ones, such
as Iguacu or Maje did not become rezl cities as such; they remained simple,
large-scale supply stations with warehouses and so on; the majority of the
population consisted of highly mobile individuals, cattle men, sheep herders,
coffee brokers, and so on; the stable portion of the population consisted of
merchants, artisans (blacksmiths, shoemakers). The railroads of course
made these large-scale warehousing stations superfluous and more or less
disorganized the situation. The lowland section was largely abandoned and
cnce again became a swamp; vigorous action has been taken to correct this
situation ever since 1963. Thus, Ipuacu became a ghost town; its original
function as the municipal seat was taken over by the station at Maxambomba,
an old sugar mill, now called Nova Iguacu and situated in a less unhealthy
zone, in the vicinity of the big Centrasl do Brasil railroad line.

This integration process ook place spontaneously around railroad
stations and along highways., On the other hand, the bip propserties -~ this
being the predominant form of land ownershiv here -- became unproductive;
they were then broken up into small lots, very often in a highly confused
feshion and the lots were then not always completely occupied. Industry
found cheap land, abundant water, and power resources in the water bodies
coming down from the mountain ranges. The manpower is not recruited loeally;
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there is o very active commuter movement between here and the city of

Rio de Jsneiro. A number of functionaries, going all the way up to the
rank of prefect [mayor] and of course professional men do not live where
they work; twice or three times a week they come in from Rio or from
Niteroi., The small and old centers are progressively being incorporated
inte the big city; Nova Iguacu today marks the limit of urban growth., The
population density decreases as we move further away from the center: this
enables us to draw a kind of urban pioneering boundary: the density, in the
townships of Nilopolis and Sac Joao de Meriti is between 4,000 and 3,000
inhabitants per sq km; in the district of Nova Iguacu it is only 447 and
then it drops to 45.90 in the districts situated immediately to the north,

Around the bay of Guanabara we can distinguish a number of concen-
tric zones,

1. The center or city [downtownl, This is the old city which con-
tinues to exist because of the communication facilities, the influence of
the port -~ which the first skyscraper, the A Noite [Evening] building was

rected -~ as well as the government agencies in the old buildings, such

ac the postoffice building which now is housed in the old palace of the
Viceroys. This zone has changed temendously over the past 30 or 40 years;
the old houses have been torn down and replaced with 20-story buildings;
here we a2lso have broad avenues, such as the Rio Branco Avenue, the main
artery in this city. However, we can still find some little old strects
running along the hillocks; here we can find small shops and stores, arti~
sans, and the homes of people with modest resources, Although the major
portion of the center [downtown] is inhabited by workers, we can also find
banks, motion picture theaters (Cinelandia) concenirated here; in the place
Where Castelo hillock used to stand -~ it has been razed -- we rnow find eme
bassies, govermment agencies, and high.level government offices all of whon
were very reluctant to leave this place and go to Brasilia; here we also
have tourist agencies, airline company offices and so on; but we must point
out that Castelo hill constitutes the exception here,

2, _Peripheral zone. Because of the relief, this is a rather broken-
up 2zone; here we find mostly residential sections which have been develop-
ing here ever since the beginning of the 20th century. Industries that used
to be based here have moved on toward the valley bottoms where there is abun
dant water; as a result, proletarian sections could be built in their viee
inities, in blocks consisting of small houses. At the same time, however,
well-appointed homes were built for the bourgesisie, which was now replace
ing the aristocracy, along the old-class mansions and office buildings.

The communications system of course helped in the settlement of the srea
because the people could now afford to live further and further awey from
their place of employment; the first donkey-drawn streetcar line was built
toward Sao Cristovac in 1870 and after that communication facilities kept
mltiplying and were constantly modernized,

One very noteworthy fact here is the progress in the southern zone,
especially the area of Copacabana; this progress was launched the moment the
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area became accessible after the cpening of the tunnel; today this is a very
heavily settled area and all of the buildings are very tall here. The zones
around the massif of Carioca, in particular, Wwere occupied by the middle
class (Flamengo, in the southern part, Tijuca in the northern part). These
sections of the city had a rather commercial organization which eliminated
the need for long and rather time consuming and difficult trips to the center
of the city; here we find doctorts offices, hospitals, and maternity wards.
We note a tendency toward the drop in the social level, something which is
expressed by the appearance of slum sections along the hillside,

3, The surburban zone. This turned out to be the primary area for
the establishment of industries which were aitracted here by the cheap land,
by lower taxes, and by less crowded transportation routes. Urban growth
here came in a rather tentacular form, along the axes of transportation,
along railroad lines and streetcar lines, which reached Madureira, The prin-
cipal centers were established to the north of the massif of Tijuca and Pedra
Branca. These are rather cheerless looking sections, with a2 teaming populs-
tion, small ard low houses, unpaved streets, and rather poor utilities and
other public services, Some of these sections have begun to change into
urban nuclei. They differ from each other by a number of functional shad-
ings: Bangu is a textile industry center; Deodoro, Marechal Hermes, are
developments for military personnel; Madureira (380,000 inhabitants) is an
agricultural trading center; Campo Grande (80,000 inhabitants) is still
partly rural and it is also the home for numerous workers who work in Rio
de Janeiro.

L. The metrovolitan areca, Here we must distinguish the urban region
and the metropolitan region (Pinchas Geiger (Pedro), "Essay on the Urban
Structure of Rio de Janeiro," Rev Bras de Geopr (Brazilian Geography Review),
Vol XXII, No 1, Jan-Mar 1960; Pinchas Geiger (Pedro) and Davidoviteh (Fany),
nispects of the Brazilian City," Rev Bras de Geog, Vol XXIII, No 2, April-
June, 1961). The former includes the territory which provides Rio de Janeiro
with food, raw materials, population currents and which receives manufactured
or re-distributed products; this inveolves the state of Guanabara, the state
of Rio, almost 211 of the state of Espirito Santo, and a part of Minas. The
area includes the zones situated around the metropolis; the development of
the area has been planned along large-scale lines. The centrifugal movement
led to the incorporation of other localities which existed here earlier;
some of them simply became suburbs, such as Cascadura or Jacarepagua; others,
such as Caxias, Nilopolis, Nova Iguacu, teis. sre sowcalled “dormitory sube
urbs! [bedroom suburbs] and satellite cii:

A good example of a satellite city, with a certain personality of
its own, is Nova Iguacu (Segadas Soares, M.F. de, "Nova Iguacu, Absorption
of an Urban Cell by Greater Rio de Janeiro," Rev Bras de Geog, Vol XXIV,

No 2, April-June 1962); it is located in the state of Rio, 35 km from the
center of Rio de Janeiro, along the border with the state of Guanabara.

A railroad line built here in 1858 turned the Marambomba [sugar mill] into
a settlement. During the tremendous development of citrus fruit cultiva-
tion, it made tremendous progress and then became a processing and shipment
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oranges, World War II cut off the export business here and this

i . In 1945, thousands of crates of oranges were simply

s orange trees were cut down and turned into lumber. But the
¢ity bounced baclk and became an industrial center and a "bedroom" suburb;

it remained a center of supply and services for a vast region. The heavy
volume of movement on roads and highways, the farmers and their wagons,

of course are the characteristic features of the function of this city; .
but, in the vicinity of the stations, in the morning and at night, when

the commuters leave or come back, We can observe the other aspect of this
area; here we have an average of 549,000 commuter trips, of which the rail-
roads handle 56%; out of 13,818 industrial workers registered in the recent
census, only 3,216 werc employed in the township as such. We cannot say
that Nova Iguacu does not have any industry at all; but, except for "A Usina
Mecanica Caricca," machine-building plant, which employs 312 workers, and a
blastics factory, employing 267, the others constitute small establishments:
the majority of them ewploys less than 5 persons. On the other hand, how=
ever, it did assume considerable importance as a regional center with good
comnercial development and it has a potential for further growth because it
offers the population of this vast area a number of services, such as public
heslth, education and banks. In fact, this is not just a suburb; instead, it
is a real satellite city.

The advance of urban development does not prevent the existence of an
agricultural sector which is quite active and which can be found in the more
out ol the way portions of the urban center. One of these regions, called
lendanha, has been subject to a special study (Da Silva, Hilda, "An Agricule
tural Zone in the Federal District -~ Medanha," Rev Bras de Georr, Vol XX,
No 4, OctwDec 1958}, There are crops in the valley of the Guandu do Sena
Kiver or the Prata do Mendanha River and their tributaries, along the
Guandu do Sape River, along the two Caboclos rivers -~ approximately 4 km
vwide -~ where we come to the lowlands of the Mendanha between the Mendanha
mountain range, the southern part of the Madureira mountain range and the
Quitungo mountain range, a spur of the Pedra Branca massif., Contrasting
quite neatly with the nearby surburban regions - Campo Grande and Bangu -
the Mendanha section remains an agricultural region, in spite of the threat
from real estate parcelization and the vacation homes which are beginning to
spring up along the big highway from Mendarha. There is just about no ine
dustry here as yet, with the exception of the manufacture of various equip-
rment items and fittings at Marinha, in the Guandu do Sape section. The
black soil, resulting from the decomposition of the crystalline rocks, as
well as the tropical climate keep the region an agricultural one, However,
this is a rather subordinate form of agriculture, strietly speaking, since
it is very closely tied in with the market; these are connected to Mendanha
by some rather good roads. Wherever we look, We can see small farms proper-
ties with mixed erops: cassava, garden eggplants; chicken farms, orange
groves along the residual [remaining] hillocks, stretching along the bottom
of the valley. These orange groves managed to survive the grest erisis but
they are confined to the type of product that is not very desirsble for the
export market,




The mountain ranges were not abandoned [sic] (Bernardes, Nilo, "Notes
on the Human Occupation of the Mountains in the Federal District," Rev Bras

de Geog, XXI, No 3, July-Sept 1959); but we do note the contrast provided

by the slopes which are peculiar to these mountains., In this relatively

dry and sun-drenched ares, we find fields, orange groves, cassava planta=
tions, along with banana groves and chuchu.  In addition to the basic plants,
the people here alsc plant various root crops such as potatoes, turnips,
carrots, and, for their own consumption, black-eyed peas and millet, with
the latter being usad also for the feeding of birds [poultry] and hogs, al=-
though on a small scale. The people here use every possible piece of land
for their crops, including the less steep slopes, the small hanging valleys
and, very often, the very small little corners and angles between the moun-
tain blocks., It is really odd to observe that the inhabitants of these
mountains here do not seem to know anything about soil ercsion; the orange
trees, for example, are planted in long rows, following along the lines of
major slopes, leaving vast bare spaces in between, The Portuguese immigrants
from the islards tried a number of modest earth works here, including
ditches and stone walls., In contrast to the Portuguese from the continent,
who settled in the lowlands, the island Portuguese, coming from mountainous
country, went straight for the hill country; they are particularly numerous
in the massif of Pedra Branca. This mountain-type agriculture is also tied
in with the urban markets; but it is rather difficult to transpoert the pro-
ducts all the way to the market or at least to the highway that leads to the
market, Transportation, from the mountains, involves a rather steep net-
work of trails which can barely be negotiated by burros and mules, This
mountain agriculture is rather poor and this of course is reflected in the
housing and living conditions; very few are made of stone, thus indicating

a higher standard of living.

Today, as in many other countries, the city extended its tentacles
longer and longer; the real estate plots, which took over the entire sub-
urban zone altogether, now threatened to submerg the urban area; in Medanha
and, generally, at the foot of the mountains, we can observe many uncultivated
plots of land; the owner of this land simply sits around and waits for the
time when he can sell it at a profit. But perhaps this type of evolution
might be beneficial after all and some writers have noted that the big city
might lose a source of fresh food products which contribute to the well-
being of the people.

[No 184, pp 112-117]

Cartozraphic Situation of the Northeast (Synopsis) presented by Geographic
Engineer, Major Criseu
M. Chaves

The cartographic situation of the area in which SUDENE (Superinten=
dency for the Development of the Northeast) is operating in the Brazilian
Northeast is obviously determined by three major limiting factors: its
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vast georraphlce extent estimated at about 1,600,000 sq km; the technical
resources and production capacity of the official surveying agencies and
some private corpanies; and finally the weather conditions of this region
which are not alwzys good for taking aerial photographs. The combination
of these factors, as of now, presents us with a map making panorama which
is not one of the most encouraging; this is why SUDENE worked out a general
map making plan for the 3-year period from 1963 until 1965, the first phase
of this effort; this general plan consists of uniform aerial photography
coverage, using the super-wide-angle lens camera and small-scale mapping
to perimit general studies and regional planning.

A brief look at the picture represented by the aerial photogram-
metry coverage of the Northeast shows us a wide variety of flight mission
scales and empty spaces amounting to almost 40% of the operational area of
SUDENE, In addition, it so happens that almost all of the flights were con-
ducted prior to the establishment of SUDENE, for specific and not systematic
purposes, such as We would have to have them for the planning of vast re-
gions,

We see that 125,000 sq m [sic] of the area of the Northeast has been
covered on a scale of 1: 40,000; 840,000 sq km were covered on a scale of
1:20,000 and about 5,000 sq km were covered at various other scales, be-
tween 1:4,000 and 1:10,000,

The aerial photography coverage which we mentioned earlier was carw
ried out by the following aerial surveying agencies of Brazil: the Direc-
torate of the Geographic Service of the Army, the Brazilian Air Force, and
2 number of private companies, such as the Cruzeiros do Sul Aerial Photom
grammetry Service, Pospec, Geofoto, Lass, etc.

The cargogrephic map of the SUDENE which, in its first phase, is to
be prevsred during the 3wyear period from i963 until 1965, calls for an
aerial photography coverage on a scale of 1:70,000 of about 704 of the area
covered by the states of the Northeast in which SUDENE is operating.

t includes about 372 grid squares with a size of 30" x 30' and it
covers practically all of the townships of the states of Maranhso, Piaui,
Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas, plus a small part
of Sergipe and the northern part of the state of Bahia,

The geographic maps and the topographic maps available on the Northe
east come to us from government sources responsible for the systematic mapw
ping of the country or from specific projects carried out by agencies such
as the DNOCS (National Department of Drought Control Projects), the DIPH
{National Department of Mineral Production), Petrobras, the DNER (National
Department of Highweys), the CVSF (Sao Francisco Valley Commission), etc.

As regards the government aerial mapping agencies, we can say that
the CNG (National Geographic Council) has already completely mapped the area
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in which SUDENE is operating on a scale of 1:1,000,000, on sheets of 6.o x
4.,%; about 85% of this same area has been covered on a scale of 1:500,000 in
sheets of 3.° 00! x 2.° 00'; and about 35% were covered on a scale of

1:250,000, in sheets of 1.° 30' x 1.9, The CIG is today properly equipped
for preparing topographic maps on a scale of 1:100,000, using the modern
WILD equipment for aerial photegrammetry restoration, on the basis of aerial
photographs taken with the super-wide-angle lens.

Recently, the CNG, for the purpose of stepping up national carto-
graphy programs, signed an agrecment with the AID (Agency for International
Development), an agency of the government of the United States of America,
represented by the USATID/BRAZIL; this was done in order to give the country
an adequate topographic foundation for studies on natural resources and for
the planning of the other sectors of Brazilian economy.

The DSGE (Directorate of the Geographic Service of the Army), whose
mission consists in preparing maps involving the planning and execution of
military operations, is particularly concentrating on topographic maps on a
scale of 1:50,000 and 1:25,000; the first of these, is the regular map put
out by the DSGE. 1In 1958, the special surveying commission for the North.
east was created with headcusrters at Olinda; it was assigned the mission of
continuing the work launched during the last war by the former special de-
tachment of the Northeast.

The DHN (Directorate of Hydrography and Navigation), an agency of the
Ministry of the Navy, in addition to other activities directly connected with
navigation problems, is also publishing hydrological maps for the entire
Brazilian shoreline and some of the most important rivers. Its basic plan
for nautical cartography of the coast of Brazil consists of 22 maps on the
Mercator projection, on an approximate scale of 1:300,000,

ther government agencies, such as the Directorate of Airlines, the
Weather Service, etc, are Working on the national cartographic problem with-
in their specific missicns.,

The cartographic effort applied to the specific projects of the feder-
al and state government agencies dealing with hydrological, geological, pet-
rological and other studies would appear to be confined to rather restricted
areas where we work with small, medium, or large scales, depending upon the
particular objective,

We must point out, with respect to the Brazilian Northeast, the map-
ping of the basin of Sao Francisco River on a scale of 1:25,000 in sheets of

7.5Y x 7.5', covering an area of approximately 90,000 km2 based on aerial

photographs covering about 600,000 sq km of this very important region.

Since it is the highest Brazilian government agency charged with the
responsibility of promoting the development of the vast Northeast Region, the
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UDENZ
it its studies and plans into the modern processes of aerial surveying; it
is mnkiwg maxisips use of the resources it has available, resources which only
S

rial photographs can properly bring out.

 Ls gulite eware of the national cartographie problem and is trying to

b
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Among the most important projects currently under way at the Cartoe
graphy Division of SUDENE we have the aerial photogrammetry restoration of
about 1,000 sqg km of the middle portion of the Sao Francisco, the photo=
graphic coversge of the basin of the Jaguaribe River, with about 80,000

kmB, and the aerial photogrammetry restoration of the basin of the Salgado
River, in the state of Cesra. The first of these projects is intended to
constitute the basis for studies for irrigation whereas the activities in
the basin of the Jaguaribe are part of the general program which the SUDENE
has worked out for over-sll studies of the principal basins of the Northeast.

Corments on the Veretstion Studies Presented by Dr Luiz Mariano
Mzde by LASA aes de Carvalho

Activities in this soctor have been carried out in a continuous fashe
lon on a secale of 1:25,000, for the following purposes:

(2) Selection of areas for national parks; this involved the fola
lowing surveys: general phytogeography; current conditions: hydrography;
communications system; indication of areas and places that would be inter
esting from the tourist viewpoint; boundaries of these parks, which should
of course be natural boundaries, as well as other data;

(b) indication of areas to be used for forest reserves; since a
national park does not exist for any human interference in nature as such,
except of course to mske the use of the park more efficient, we find that
a nztional forest or forest reserve has a definitely economic significance; as
the result of the devastation of our forest resources, which we can witness
today, we must establish protective areas where conservation methods can be
employed;

(¢) Preparation of basic maps for forestry inventories; the shortage
and lack of precision of the elements indispensable for this effort, in maps
currently available, do not enable us to outline the forest inventory of ‘
vast areas; this can be done only after plano-zltimetric (or at least plani-
metrie) survey, where, in addition to the representation of common elements,
we also can see the vegetation, especially as regards the forestry forma-
tions;

i (d) Land use maps; spocifically with res spect to the dam at Furnas,

We have, in addition to the usual planimetric elements, a representa tion of

permanent and temporary farm land; various types of pastures; forests; types

of soils and so0il characteristics, ]

On this scale it is very difficult to identify the species cultivated,
unless they reveal definite characteristic differences, such as coffee crops,




sugar cane plantstions, etc,

(e) Geoweconomic surveys; in this type of service, in which all of
our sectors operate together, our particular service concentrates on the
problems of vegetation in their various aspects,

hmong these other sectors ve have: pedology, geology, hydrology and
highways; these likewise continuously use the same scale., The geologists
prefer a scale of 1:40,000, But even in our sector, the scals of 1:25,000
serves at certain levels; of course not on all levels, For the study of

the vegetation formations, it doses the Job, TFor more detailed studies, we
need larger scales, such as 1:10.000 c¢r 1:15,000.

If forest surveys have alveady been conducted, using photographs on
a scale of 1:25,000, this is due to the fact that, for these areas, we al-
resdy had photographing missions flown on that scale; this, especially, in-
volves the pine tree section; this species of iree can be distinguished per-
fectly cleavly on that scale, Fov the determination ¢f other species, this
scale creates grest difficulties - unless they reveal very obvious charac-
teristic differences, such as in the case of the pine trees, A lot of train-
ing and practice, invelving not only the continuous processing of photographs
on that scale, but also a more thorough knowledge of the subject matter
analyzed in this fashion, it might be possible to determine more elements
than those that have been spotted so far,

D. Heinsdijk informed me earlier that he had worked with photographs
on a scale of 1:40,000, in Amazonia and that he was even able to recognize
some species,

For the purpose of land-use surveys, we believe that 1:10,000 is the
minimum preferable scale.

These indications however should be taken with a grain of salt be-
cause we must consider not only the possibility that we already might have
a survey on a particular area, bult also that there might be some recent
photographic coverage; in this case, there of course is no alternative for
the choice of the scale and this does not hsppen infrequently, either,

We must also consider the economic importance of the areas to be
studied, in view of the cost of these missions, the immediate objectives,
and even the degrec of precision and detail required, A country of contin-
ental dimensions covers a vast area which might not yet require any detailed
studies, at this stage of the game.

The above considerations, in my opinion, appear to be valid in view
of the execution of these projects and the requirements arising from this,

For the purpose of informstion and education, we must consider other

aspects: the inexperience of the student, the need for long training until
he develops the right kind of stereo=vision -~ something which produces less
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eriants with respect to scale indication.

flexivle reg:

Spealdng quite frankly on the training of photo-interpreters at the
various schools, it seems to me that the problem must be tackled from a more
re2listic viewpoint. We are of course all agreed on the growing need for
training a large number of technicians who will be able to handle a wide
variety of fields, who will be able to pick up where we left off and carry
this effort on and make improvements; but we must not forget that there are
certain fields of specizlization which are Jjust as necessary as photo-
interpretation and photogrammetry and which are now being prepared; in other
words, we have people being trained in these fields now but their horizons
will for some time remsin rather restricted to a particular function,

It seems to me, looking at it right now, that it would be a bit dare
ing to go into a systematic promotion of the training of researchers in
photo~interprctation and even professionzl experts -~ because how can you
guarantee that these highly skilled technieians will really be used to the
fullest extent?

Weuld it not be wiser if our higher~level schools were to teach
these gpecialized subjects? In other words, these students would then have
at least a basic knowledge and they could then be farmed out to the various
professional and research sectors already in existence and there they could
get some more on-the-job training, This would give us greater penetration
and coverage, especially in those areas which we must have a much better
knowledge of and where the various disciplines will have to work together,
At the same time, some people who are currently more interested in these
Tields of specialization could then alse be used in those areas which at
this time are rather restricted and which might also be parzlleled by a
similar effort among our public and private enterprises,

Finally, as a result of the development process mentionad earlier,
there will be more and more possibilities coming up and the field of active
ity for a larger number of higzhly specialized technicians will keep growing,

As far as the problem of photo-interpretation as a field is concerned,
I believe that the photo-interpreter must have sufficient basic knowledge of
the subject he is going to work on and its loeal characteristics. Let me
give an exarple: how difficult would it be for a man to try to do a photow
interpretation job on vegetation if he does not have even a basic knowledge
of the elements of ecology, phytogeography, botany, and so on, Just to menw
tion the most important auxiliary sciences involved here?
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[No 185, March-April 1965, pp 173.202]

The Major Climate Regions of Brazil

I. Comments on Vegetation Types in Henrique P, Veloso
the Southern Regicn

(Study by the Oswaldo Cruz Institute, prepared under the auspices of the
National Research Council «~ reprint of memoranda of the Oswaldo Cruz In-
stitute, Vol 60, Fasc 2, June 1962.)

The region which we propose to study here today and which contains a
wide variety of ecological corditions ranging over the whole gamut of vege-
tation types of the country, includes the drainage basins of the Parana
and the Uruguai, the southern part of the sedimentary highlands and the
escarps of the Mar and Geral mountain ranges. This region was described by
Saint-~Hilaire (53), Martius (36), Lindman {33), etc; at the end of the last
century, this area was carefully analyzed in the studies of Warming (66)
and the observations of Thering (28)., The basis of geological studies,
Pauwels (41b) and Maack (35c¢), tried to explain the current vegetation form-
ations; on the basis of physiological research, Rawitscher (48b and 48c, and
associates (20 and 44)), clarified a number of questions dealing with the
vegetation; Beard (7), Viana (65), Setzer (57a), Alvim (4b), and Pavageau
(42) analyzed the land of the prairie sections here in various places and
msnaged to tie this part in with the soil structure and composition; finally,
Valverde (62), in a magnificent geographic synthesis of the souther high-
lands, prepared and discussed and tried to clarify a number of the problems
arising here.

I would like to point out that this work does not represent a repe-
tition of this information; it is the result of countless observations in
the course of my detailed studies (63 ard 64),

Brazilian Phytoseography (Synthesis)

Before going into an explanation of this topic, we must have a gener-
al knowledge of the Brazilian vegetation cover (14 and 66b).

Looking at it generally, the vegetation here is quite obviously a
result of the weather conditions which were, in turn, influenced by the re-
lief and by the soil conditions, This being the case, Brazil reveals the
picture of a quite diversified vegetation area as far as the floristic as-
pect is concerned (17c, 174, and 31la). (We can quickly summarize the land-
scape here as follows (the so-called "large swamp complexes,' which the
majority of biogeographers consider as constituting a floristic zone, in
rmy opinion is nothing more than a miniature version of what is happening in
the case of Brazilian vegetation sltogether; here, as in the rest of the
country, we have samples, so to speal of forests, prairies, and open fields,
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211 of them within relatively small areas which, probably, correspond to the
floristic scotions in this region; however, we do not have any major, well-
balanced areas here. Thus, in the area of the arenitic and caleareous out-
liers, situated awzy from the direct influence of the rivers, we find prair-
jes; the low marshlands, where drainage is rather difficult, we find forest
groups which sometimes reveal deciduous trees, predominantly (Tabebuia,
Bignoniaceae), and at other times various species of evergreens or, now and
then, palm trees (Copernicia, Palmae), constituting specimens of the palme
leaf forest; along the rivers, forming fringe strips of varying width, we

- have ciliary forests with mostly Leguminosae; finally, along the meadows and

low grassland sections bordering on the streams, and in vast sections of the
pericdically floods plains, we find grassy fields of Paratheria predominating

in the mzjor portion of the region,)

10 ForQSts s08 0000 (broad-leaf....-‘..........-.(equatorial
(pinna~leaf (tropical
(palm-leaf

2. PrairieS.ececess (scrub woodland
(woods composed of stunted,
twisted trees, growing on
‘cattle-grazing land

3. Fields

L, Wooded sand bar..(beaches
or spits (dunes

1. Forests: This is a type of vegetation marked by a dense tree
population and its most important characteristic is represented by the huge
trees, intermingled with clusters of smaller trees,

Today the Brazilian forests contrast with the other existing types
of flora not only because of the diversification of the relief (1d), but
also because of the tremendous amount of human activity here. We thus have
three types of forests in Brazil, looking at it from the differences in the
appearance of the landscape: broad-leaf (thick [ jungle-type] forest), pinna-
leaf (pine grove), and palm-leaf (coconut palms).

The first type here, the broad-leaf forest, is divided into the
equatorial and tropical forest; in the Amazon region it takes up a large
part of the "equatorial forest complex of America.'" In Brazil it extends
toward the east, to the banks of the Grajau River in the state of Faranhao;
turning south, it spreads all the way to the northwestern part of Mato Grosso
(60)., The tropical forest includes primarily the forest along the Atlentic
Coast, covering the eastern scarp of the Brazilian plateau and extending
from the ares of Rio Grande do Norte all the way to Osorio, in the northern
part of Rio Grande do Sul; in some points it pushes into the interior,
accompanying the valleys of the big rivers (éb). Although these forests
reveal a number of differences from the viewpoint of the flora, due to the
area covered in terms of latitutde and due to the considerable variation in
the relief, they do offer us a rather uniform landscape aspect when it comes
to their vegetation as such which of course is tied in with the high degrees
of humidity (55a). The other section here, called the forest of the drainage
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basins of the Parana and Urugual, includes 211 of the dense forests in the
interior of the country which cover the valleys of these rivers, It ex-
tends azlong the tributaries on the left bank, from the Tiete a2ll the way

to the Iguacu and continuing along the valley of the Uruguai, up to its
tributary, the Ijui; it then widens, to the north of the Tiete, in the form
of broken-up forest groups until it reaches the Rio Grande, It actually
covers two different areas: one has a rather gentle relief, to the north of
the Tiete, with discontinuous dense forests intermingled with prairies; the -
rainfall here is more or less subdivided into two seasons; the other area,
running to the south of that river, feztures continuous dense forests in
valleys with a rather sharply cut relief; here the rather moist climate is

a reflection of the rather uniform rainfall situation (35¢ and 62), In this
type of forest we include the swamp formations where the 'manguezal," with
a dense vegetation occcupying the salty areas along the coast, is the only
feature that stands out from the landscape. It peters out more and more
and becomes lower as we go further south and it then is found in broken up
groups from the Amazonas all the way to Santa Catarina (38 and 58).

The second type, the pinna-leaf forest, covers the southern plateau
where we find its main area of distribution. As we approach the equator,
it becomes increasingly rare and then exists only in a few higher eleva-
tions (25a).

The third type of forest, the pzlm-leafl forest, is interspersed among
the equatorial forest and the prairie; it covers the northwestern section in
rather dense groupings., It pushes into the interior in isolated groups and
here we find it along the Tocantins and the Araguari rivers, in Goias; we
also find it along the Sao Lourenco and Alte Araguaia rivers and south of
the "large marshland and swamp region,V in Mato Grosso; in Minas Gerais,
in the mining industry triangle (55a), we can also find some of it., Never-
theless, it predominates among the scrub woodland of Ceara-Pizui and the
forest of Maranhzo-Para; from here it continues until we reach the terri-
tory of Rondonia in a rather narrow and discontinuous strip, between the
Amazonia forest and the very thick forest area in lato Grosso and Goias.

2, Prairies: This is a type of vegetation characterized by small,
rather widely spaced trees; the soil here is covered by grass which, in the
more humid areas, forms a continuous vegetation carpet (66a).

The term '"phytogeography" of the prairie includes two gquite different
vegetation formations: the serub woodland and the woodland savanna vegeta-
tion (15).

The former, the scrub woodland, is a characteristic formation of the
Brazilian northeast and covers the northerastern block of the sedimentary
plateau, advancing up to the Gurgueia River in Piaul and, in isolated groups,
21l the way to the Maranhao. Turning south, it predominates in the interior
of Bahia, and widens until it reaches the northern part of Minas Gerais;
from here, in isolated groups, intermingled with other types of vegetation,
it extends along the valley of Jeguitinhonha, the Contas River, etc (55a);
in rare cases it may be spotted in the viecinity of Miranda in the state of
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Vato Grosso, The vegetation of the interior of the northeast exists in a
semieayrrid climate, where the primary feature is the rather accentusted dry
sezcon (18); of course, this type of vegetation is not found here exclusive-
ly. The deciauous vegetation formation rapidly flourishes and blooms dur-
ing the rainy season; but during the dry season it takes on a rather desole
ate appearance and the almost absolute lack of leaves makes the whole area
look hostile and almost aggressive (4a and 34).

A second, thiek forest, is a characteristic formation of the Brazile
ian central west; it is rather widespread here (15). It extends in a con-
tinuous formstion, from Belo Horizonte (M3) throurh the states of Goias
and Mato Grosso until it runs into the Amazonian equatorial forest (3138),
Isolated groups, somctimes quite large, extend toward the north, in the
middle of the equatorial region, in the territories of Roraima and Amapa,
as well as to the west, forming narrow strips of forest, in the states of
Para, Amazonas, and the territory of Rondoniaj finslly, to the south, the
forest here occupies smaller areas, in localities in the interior of the
state of Sao Paulo and Parana. In the center-west, where we have a semi-
humid trovical climate (and where the dry season, rumning into the winter,
follows another, not quite as humid summer season), the majority of the tree
species have 2 hydrophile reaction (20); these are plants with very deep
roots and enormous leaves (44); this demonstrates the decisive influence
of the uniderground water tsble on the structure of this type of vegetation

(48g).

3, Fields: This is a low-level tyne of vegetation predominantly
featuring Gramineae; it can be found in the southern half of Rio Grande do
Sul, in a plein cslled the Gaucho country'; here it covers the largest sec-
tion in Brazil (33 and 462). In the southern plateau, in gently rolling
hill country, the fields cover areas called noeeneral fields" in the states
of Szo Paulo (Capao Bonito, etc), Paranz (Curitiba, Ponts Grossa, Guarapuava
and Palmas), Santa Catarina (Lajes and Sao Joaauim), and Rio Grande do Sul
(Vacaria, a prolongation of the Lajes fields). In addition, these fields
can also be found between the prairie of Campo Grande and the forest of
Dourados, in the southern part of Mato Grosso, this being the so-called
"Maracaju field area" (55a). These are perhaps the only areas that are
still covered with the original vegetation cover; although rather restricted
with respect to the other types of vegetation areas, they are being ex-
panded by clearing operations and fire. Thus man can easily transform the
forests and even the prairies into secondary fields, using fire to the de-
triment of the forests and the prairies (31b).

4, ooded sand bars: This type of vegetation can be found along the
narrow maritime strip where it is the only major feature; it includes two
different formations: the beaches and the dunes (484).

The former, a formation made up of beaches bordered by the ocean,
reveals a rather low, creeping vegetation which gets thicker towards the
dunes., It extends from the north to the south of the country (17b and 33).

The second one, here, the dune formation, predominantly revealing




a wooden vegetation of rather small importence, nevertheless is quite uni-
form, and this, plus the density of the component features, constitutes its
2in characteristic,. This strip is very narrow along the coastline in the
north and northeast but it becomes much wider in the southern region (17b

and 33).

General Corments

Now that we have covered a rather quick review of the landscape types
here, we can go into our more detailed study of the souther region of Brazil;
here we have four major types of vegetation, that is to say, the forest,
the prairies, the fields, and the sand bars.

The vegetation types, generally spesking, should be course correspond R
to the weather, as described by Schimper (56) and, more recently, by Rubel
{51). But a gensral description is not enouzh if we want to get an accur-
ate picture of this cause-effect relationship; this is why modern phyto~
climatology tries to come up with a classification of the influence of the
weather fzctors that might limit the distribution of various vegetation
forms (5), After Humboldt (26), who was the first to sketch the over-all
outlines for a phytoclimatic classification, there were others, ending up
with Koeppen (30) who used the relationship between rainfall and maximum
water vapor pressure during the months with the heaviest rainfall. He was
then followed by others who had the same objective in mind, such as Mayr in
1925, Salianinov in 1930, Trumble in 1939, and Emberger in 1942 (in Philipps,
1653 (43))., All of these authors, however, did not come up with a satis-
factory solution of the problem of the vegetation coverage as an expression
of the climate at a particular moment. Then Thornthwaite (61) tried to clar-
ify the reasons for the presence of the vegetation coverage, with its rat-
ional climatic limitations, starting with a comparison between the potential
evaporation and transpiration and the rainfall, that is to say, the quantity
of water which is returned to the atmosphere through evaporation and trans-
piration, under optimum soil moisture and vegetation cover conditions. This
therefore creates the need for a delimitation of these factors so that we may
have an idea of the environment [regime] required by each type of vegetation
and so that we may thus correctly tie in the climate with the actual vegeta-
tion cover distribution (13).

On the basis of weather station reports, Setzer, working in Sao Paulo
(57d), Maack working in Parana (35¢c) and Rambo in Rio Grande do Sul (46a),
concluded that the actual climate of the region is a forest climate and that
the other vegetation types encountered here are, according to the last two
writers, the leftovers and, according to the first-named writer, the product -
of devastation and fire. The climate is a result of a combination of physi-
cal factors, deriving from the meteorological elements and from geographic
factors; it gives the vegetation an individual characteristic depending upon
the distribution of the quantity and humidity which is brought in through air
circulation in connection with the relief (2i). We therefore believe that
a knowledge of the climate must be combined with geomorphological informa-
tion in order to give us further clarification on the flora (1, 2, 11, 35,
37, 41 and 52c).
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AT ds vory difficult or almost impossible -- with the knowledge we
hare aboul Brazil todsy -- to determine e beaglaning [climax] of each
Forretlon or of the same type of vegetation. One thing we, however, can
accept, 1s the lact that, during the Quaternary there was an epoch charace
terized by loeal weather fluctuations, which was expressed in our current
vegetation picture (37b). Thus Maak (35¢) and Ab-Saber (1b) think that
there was an expansion of the Atlantic forest at the end of the Pleistocene
or, at the very latest, in the beginning of the Holocene.

A portion of the plain, with its tremendous post=Pliocenic sedimente
ery deposits (lc and 41a) and its recent marine deposits (32), evidently
signified a much more modern expansion of the tree flora. The same thing,
probably, happened with the broad-lesf forest in the drainage basins of the
Paranz and the Urugusi, wiere the entire recently rejuvenated terrain con-
tinues to be occupied by zn expanding forest.

In the northern part of the sedimentary plateau of Parana, the existe
ence of laterite under the forest, which Maak (35¢) used as an argument to
set up the assumption that there was a recent forest expansion on top of the
prairie sreas, could barely prove, that, as far as the current area with un-
iform rainfall distribution is concerned, there was a semi-humid period dur-
ing epochs not too distant in the past; Guerra (22b) observed similar facts
in the forest of the territories of Amapa and Rondonia; he thinks that the
formation of laterite under the forest cover is quite possible. This still
lezves us with the problem of forest expansion as part of our local study
program,

We know that the post-Cretaceous movements completely transformed the
plateau; they broke it up and they raised the Paleozoic sediments which were
slowly eroded (la). Now, the conifers, whose known climax occurred during
the Triassic-Jurassic (19), probably suffered almost complete extinction as
& result of these movements and the subsequent, erosion processes, They must
therefore be considered as being restricted to the crystalline plateau and,
perhaps, to a few isolated points in the sedimentary plateau; more recently,
they expanded through the tremendous drainage network, where the elevation
compensates for the latitude. This, perhaps, explains the current rather
discontinuous distribution in the Mantiqueira and lMar mountain ranges. We
also know, that during the Quaternary, when there was a considerable increase
in the rainfall rate, the valleys were widened even more, thus facilitating
the expansion of the broad-leaf forests which were ocecupying smaller aress,
7ith a probable increase in the humidity and heat (due to the lowering of
the base level)(37). As a result of these geological processes, the Brazile
ian pine forest expanded throughout the plateau where its heavy seeds, trans-
ported by the water, sprouted along the valleys that were not yet gquite deep
at that time, Even today we can find vast muclei situated in the level
hillsides and the high slopes of the valleys whose valley bottoms are covered
with dense broad-leaf forests. Thus, the expansion of the forests, domine
ated by heliophile species, became possible only in areas where the vegew
tation cover was the creeping type of vegetation,




On the basis of the concept of the pre-existence of swampy and desw
ert areas (12), we worked out a scheme for the principal Brazilian vege-
tation farilies, based on Wettstein (68), Emberger (19), and Hutchinson (27).

In the diagram (Figure 2) we can see thet certain types of flore,
outlined by the biological forms (47), always correspond to certain evolutive
groups, Thus, in the forest type, we find, predominating along the shaded
and very moist slopes, the ciophilic phanerophytes with the heavy seeds;
these are rather primitive and also constitute the sub-forest of the other
communities [underbrush] whosc general characteristics are similar to the
previously mentioned ones = Polycarpicae (Magnoliaceae, Lauraceae, Annonaceae,
Myristicaceae and Monimiaceae); in the forest in the Amazon basin, in most
of the ciliary underbrush and in the forests of the drainage basins of the
country, we can find heliophile phanerophytes with light seeds that are eas=-
ily transported and that belong to the most highly developed groups ==
Rosales (Leguminosae, ete); and, finally, as companions of these families,
we can find even more developed groups, the ijyrtales, Meliales and Apocy-
nales. The other types of forest, ‘coconut palm forests (54)" in the northe
west, the "pine tree forests" in the southern plateau, and the "manguezais"
[mangrove forests] along the Atlantic Coast are dominated by heliophile
phanerophytes with rather heavy seeds: the first two communities are made
up of primitive groups -- Palmales (Palmee) and Coniferales (Araucariaceae)
-- and the last, consisting of a considersbly more developed group which is
represented by the Myrtales (Rhizophoraceae). In the prairie type, we en-
counter, in biological sub-forms (44), the heliophile phanerophytes with the
light seeds =~ Guttiferales (Dilleniaceae) = Or Wwith the heavy seeds w-
Theales (Carvocaraceae) and also the feathered and easily transported seeds,
such as the Tiliales (Bombacaceae), Guttiferales (Guttiferae) and Polygalales
(Vochysiaceae); the second group is more primitive than the others and the
Polygalales tree group is the most highly developed, In addition to these
families, making up the highest portions of the prairies (scrub woodland),
we can find some succulent camephvtes, relatively primitive Cactales
(Cactaceae) and Triccocae (Buphorbiaceae), with rather meaty and heavy fruits;
on the other hand, the vegetation carpet here is made up of hemicryptophytes
(Gumiflorae), camephytes (Cyperales) and geophytes (Litiflorae, Gynandrae,
ete), Finally, in the field-type of vegetation formation, when this forma-
tion is found in a xerophile environment, we find predominating the hemi-
cryptophytes and the camephytes whereas, in a hydrophile (swampy) environ-
ment the geophytes predominate.

Looking at our map (Figure 1), we can see that the points of disper-
sion of the present-day Brazilian flora, probably, are found in the "arquean
shields" (1d) and this is certainly the reason for the identity we encounter
here, especially in view of the ecological similarity (48f7).

Broad~Leaf Forests

Next, we can describe the forest communities which occupy the drain-
age basins of the Parana and the Urugual and the southern Atlantic Coast;
we can also study their ecological aspects.
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. to Santa Catarina (vicinity of the township of Palhoca); these 1

. The forest in the drainage basins of the Parana and the Urugzual
cover the entire northeastern part of the sedimentary plateau, from the
Rio Grende (%} all the way to the Ijui (RS). It also appears in the allu=
vial terrain of the major itributaries and along the slopes and valley bot-
toms of the deepest valleys, dropping to elevations between 300 and 500 m,
where the relief becomes qulte curved,

]
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The appearance of the forest here is quite imposing (Figure 3), with
trees as high as 3040 m, trees with thick trunks, tremendous branches, form-
ing a low and thick layer quite definitely dominated by Lauraceae and a
hydrophile underbursh with evergreen leaves; here the Myrtaceae, Rublaceae
and Piperaceae predominate in an environment of entangling lianas and epl-
phytes. The upper stratum, in the northern part of the area, is dominated
by two types of easily tr.nsported seeds and deciduous leaves: Aspidosperma
(ipocynaceae) and Cedrela (Meliaceae) (Figure 4). These types, in the vice-
inity of the Rio Grande, make up the biggest and most humid layers inter-
spersed in the prairie [bush country] enviromment, with characteristics iden-
tical to that of the continuous forest of the region., Along the tributaries
on the right bank of the Urugual River we {ind predominating the Piptadenia
(Lezuminosae) genus; these have small seeds, big and relatively light beans,
Further to the south, the genus Patagonula (Boraginaceae) gives the area
along the tributaries on the left bank of the Uruguai a new appearance, This
element makes up the layers to the south of the Ijui, giving the countryside
the appearance of a vast expanse of fields interrupted by clusters of low
hrush forest, where Patagonula americana (guaibira) dominates in a group of
ciophilic plants, the Myrtaceae.

2. The forest along the Atlantic side, as we can see, occupies the
entire narrow scarp of mountain ranges and the broader portion along the
cozst, including the salt marsh areas; its southernmost point is at Osorio
(kS). The group of scarps, which is less imposing than the preceding one,
is dominated by somewhat slimmer and relatively lower trees (rarely taller
than 25 m); here the genus Ocotea (Lauracese) imparts to this formation a
homogeneity unequaled by any other Brazilian broad-lef forest (17a, 63a and
64b), This formation predominantly features heavy-seed species and it is
accompanied by other Lauraceae, whose genuses Nectandra, Endlicheria and
Crytocarya, make up its primary characteristics (63a and 64b).

The portion along the coastal plain is wuch more complicated and
complex than the proceeding one; it is dominated by the genuses Alchornea
(Buphorbiaceae) and Tapirira (Anacardiaceas), which are quite widespread
here; the species found here can be observed from the Amazonas all the way

lower, rather
thin and densely growing elements are intermingled with large "Iig trees"
(Ficus, Moraceae) and this is the principal characteristic in this area,
Further to the south, all the way to Osorio (RS) the community is dominated
by the genuses Arecastrum (Palmae), Ficus (Moracese) and Tabebuia (Bignon
iaceae) which occupy very moist land, sometimes even swamp land; this is
the primary characteristic of this portion (4la, 6lic and 64d)(Figure 5).

-
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The forest reveals a common underbrush consisting of FMyrtaceae and




Rubiacese, both in the communities along the coast and in the plain. It also
contains 2 large quantity of pterophytes (whose genuses Alsophila Hemitelia
and Cyathea are represented here in major numbers along the scarps of the
mountain ranges, mainly along the scarp of the Mar mountain range); here we
also find a large number of Bromeliaceae snd Orchidaceae which are most
sbundant in the alluvial portion of the coast, These latter families per-
haps represent the element of similarity in these forest communities, both
along the slopes and all over the plains where they present us with a pic-
ture of a unmiform tree landscape full of epiphytes (63z).

The cormunity of marine-influenced alluviwa or "mangrove sWamps"
(2h) is dominated by tree species with typlezl characteristics and imparts
to the vegetation picture here the rather very obvicus aspect of a densely
povulated tree formation; here such genuses as Rhizophora (Rhizophoraceae)
Avicenia (Verbenaceae) and Lagunculariz (Combretaceae) cover the salty
(brackish) areas in the bays and in the river mouths (9).

Discussion. The broad-leaf forest communities of the region are more
in line with the shape of the relief here (valleys, scarps, and plains) and
the quality of the terrsin (humid areas, swamp land, marshes) than with the
general weather factors, such as the sub-tropical, humid climate with regu-
laerly distributed rainfall (8)., They also reveal differences in the flora
which lead *to further considerations (48f). Thus the philogeny of the dom-
inant families (27) and the geology of the region (la, 1b, le, 2a, 2b, 22a,
350, 4la, 52a and 52b) are quite significant here. The Rhizophoraceae,
Verbenaceae and Combretaceae (with species havinz pereennial leaves), in the
sz1t marsh areas, and the Bignoniaceae (with deciduous species), in the
marsh land areas (6Ud) are quite well-developed families (27); the Sapindaceae
and Fuphorbiacese (6lic) with evergreen species in the maritime plain (39)
and the Apocynaceae, Mellaceae, Leguminosae and Boraginaceae (with decidu-
ous and vperennial species), in the drainage basins of the Parana and Uru-
guai (3lc and 45) are less develoved than the former (27) and predominate
in terrain that is more recent although the environment here i1s less spec-
ialized (rejuvenated and alluvial areas); the Lauraceae and Annonaceae
along the Atlantc mountain range scarp (63a and 64b) and the Palmae, Mag-
noliaceae and Moraceae along the post-Pliocenic side (64d) are the most
primitive families which predominate in older terrain sections (colluvial)
(1b and 35), Pliocenic and Gondwanic (4l1a).

The brozd-leaf forests obviously are made up of communities of spec-
jes of these families and many others; here the relief factor decisively
influenced their complex constitution. We can observe that the elements of
the dominent families have predetermined genetic characteristics -- decidu-
ous or everpgreen species, light or heavy seeds, ete, == thus enabling us to
assume different series of occupation which probably correspond to the re-
latively recent geographic modifications.

The Pinne-Leaf Forest

The vinna-leaf forest, consisting mostly of Araucaria angustifolia
(pine tree of Parana), is found in the crystalline southern plateau and pre-




dominatss in the Devonian (occupying the slopes above an elevation of 500

m (40 and 49)), It is also found in isolated groups along the mountain
renres, from the Mata da Corda (Mi) mountain range, all the way down to the
south of Sao Paulo, mainly in Apiai (Figurs 6).

In the crystalline plateau, it is associated with Ocoteaz porosa
(imbuya) and Ilex paraguariensis (Paraguay tea), when it is located between
the granitic blocks which rise up here, forming the marginal mountain range
(primarily in the area of the Negrinho River, (SC). It is gently rolling
portion, where find sediments from the Quaternary, in the area of Curitibas,
it is associated with Ocotea pulchella (cinnamon tree) and the Myrtaceae
of the genuses Myrceugeria and Gomidesia (29).

On the Devonian platean, the forest almost completely covers the
gentle slope and, at the highest points, where the land is gently rolling,
we find it in isolated groups, associated with the previously mentioned ele-
ments, On the gentle slopes of the spurs, on the alluvial terraces, and
along the rivers, it forms larger groups, where we find the first individu~
2ls of Dicksonia sellowiana (the Dicksonia fern) and a larger number of
Podocarpus lambertii (Figure 7).

In the plateau formed by sandstones with lentils of trapp on the sur-
face, subdivided in blocks by the drainage of the Tibaji, Ivai, Piquiri,
Iguscu and Uruguail rivers, it appears in three main forms: layers, in Guara-
puava; large groups, in the blocks of the Tibaji; and, finally, intermingled
with broad-leaf forest, in the valleys of these blocks. In the eruptive
basaltic plateau =~ when the formations are arranged transversslly from Mafra
all the way to Lajes (SC), it exists in continuous groups associated with the
species of Ocotea porosa, Ilex paraguariensis, Stoanea lasiocoma and Mimosa
scabra (29)., When it is located on the high points, such as at Campos Novos,
Lajes, Sao Joaguim, etc, we can find it in isolated groups, surrounded by
fields; here we can observe a larger number of Dicksonia sellowiana which,
in the part surrounded by the valley of the Pelotas River, turns out to be
practically the only companion of Araucaria. Finally, when it is located
in the deepest valleys, it is generally found assoclated with Aspidosperma
polyneuron, in the valley of the Iguacu; with Piptadenia rigida, in the valw
ley of the Urugual; and with Chusquea ramosissima (bamboo), Merostachys
clausseni (bamboo) and Guadua trinii (large bamboo), these being species
which constitute the middle floor or layer of both of them (45) (Figure 8).

Discussion. The historical information of the genus is tied in with
the past of the conifers because the Araucaria, in addition to the Brazilian
species, also contains a Chilean species and more than seven Australasian
svecies, Something that might perhaps be its oldest form —- fossil remnants
of Proarzucaris (near the section of Colymbazea South-Americana) - wWas en=-
countered in the Cretaceous of Patagonia (19). We might thus say that the
Brazilian species are also connected with the Andean element (46b), where
Araucaria imbricata (Valdiviana) is always accompanied by the Podocarpus
genus., Its common origin, subdivided into two branches, a South American
branch and an Australasian branch, is clear and the Brazilian one probably
produced two species, the Valdiviana and the Brasiliana. As for Podocarpus




which is considered as the companion genus of Araucaria (where we have two
species of the Valdivians forest, P, andina and P. nubigenus, and two of
the Brasiliana forest, P. lambertii and P. sellowi), We can say that the
razilian fossil gemuses of Cycadites and Elatocladus of the Jurassic of
Tierra de Fuego are probably the South American ancestors of this type (19).

Thus we see that the pinna-leal forest, sowmetimes the most simple
type in Brazil, even though it is dominated by a species with an origin in
a rether primitive group, associated with various likewise ancient genuses
~= Dicksonia, Podocarpus, Ocotea, etc -= expanded recently (6a), something
which has been demonstrated by the geomorphological studies of the region
(2a) and which was confirmed by the studies of the growth rings of these
trees (23).

Savanna (Woodland)

The savannas are represented in the southern region of Brazil by the
“cerrado" [wooded savanna] (25b), revealins their greatest extent along the
24th parallel and, as we can see, are made up of vast stretches surrounded
by extensive forests,

In the vieinity of the Grande River, they occur with a certain cone
tinuity. But to the south, in Sazo Paulo, isolated in the areas of Bauru,
Itapeva, and many others, they occupy surfaces of varying size. In Parana,
where we have four msjor groups -- Cinzas River, Araiporanga, Sabaudia and
Campo Morzo (62) == the savannas reveal morphological characteristics which
are somewhat different from those of the typical woodland savanna; their
dominant features here -~ Curatella, Qualea, Kielmeyera, and many others of
the families of the Leguminosae, lMalpighiaceae, Apocynaceae, etc —- are less
tortuous and have smaller leaves (50), The terrain, both in Sao Paulo and
Parana, but especially in the latter state, is covered by a continuous car-
pet of grass (48e) (Figure 9).

Discussion. The nuclel of wood savanna locazted here always seem to
reveal certain factors which are common to 211 of the areas, such as:

(1) 1laterite -- the o0ld age of the tropcial soils (42);

(2) acid and rather poor soils -- beczuse of their geological origin
(4e and 57e);

(3) a rather uniform terrain configuration -- Where an often permeable
thick layer is superposed on an impermeable subscil (7);

(4) highly specialized hydrovhile species -~ which can use the under-
ground water here (44); and

(5) a rather thin tree cover because, in view of the changes in the
weather, which ranges from semi-humid to hurmid (35¢), there was no decrease
in the natural process of laterization.

Much has been written about this, especially by Rawitscher (48),
Setzer (57), and Maack (35); this leads to a large variety of conjectures.
The Tormer authors supported the idea of the deterioration of the soil as a
result of the forest devastation and the latter author says that this ex-




presses the vresence of a wintertime climate which is drier and which,
in the cest, used to advance further to the south,

Considering the central-west region altogether as being occupied by
a vepetation of the woodland savanna type (63c and 67), and assuming that
the szvarnna here represents the most developed form of this category in this
envircnment (16), we must admit that we have a balance between the various
sequences here which is identical to the balance of sequences in the forest
types, especlally since the species always behave in the same manner with
respect to the envirounment they happen to be in (48a), We are convinced of
this because of the development of the Dicotyledonea, as well as the other
trees, whereas some of ithe genuses are somewhere within the ciophilic enw
vironment of the most humid forests, such as Magnoliaceae (Talauma), Laura-
ceze (Ocotea), ete; others develop in a heliophile environment which is also
humid; here we can mention the following: Annonaceae (Annona and Xylopia),
Myristicaceae (Virola), ete; or they might even range from humid all the way
tp dry, which is true in the case of the savannas where we might mention the
following: Dillentaceae (Curatella), Guttiferae (Kielmeyera), Caryocaraceae
(Caryocar), ete; the latter are not as old as the former but they are still
quite primitive, The same happens in the case of the most recent families,
the Leguminosae, Meliaceae; Apocynacae, etc.

Now we can understand the presente-day break up of these vegetation
types and the various interpretations resulting from this; the erosive force
of the excavation was always accompanied by a phase of deposition (12) and
this gave rise to the forest dislocations as a result of the aging and cone
stant rejuvenation of the soil. It is obvious that man did contribute to
the altiration of the vegetation cover, increasing this rhythm greatly (57¢
and 57f1).

Fields [Grassland or Savanna ]

Of all of the areas covered by field vegetation, the one that re-
veals a prairie characteristic is undoubtedly what is called the 'campanha
gaucha' (57b), This entire area is covered by strips of forest and intere
rupted by sections of grassland. In the southern region, a2s we saw earlier,
we find a number of grassland areas, some of them being located in the west
and others in the extreme south (55b and 59).

The former occupy the highest points eon the plateau, from Sao Paulo
all the way to Rio Grande do Sul; thus the so-called "general prairies" cover
the part of the crystalline complex: in Curitibz and Castro we find them
along with extensive swamp and river plains belonging to the Quaternary
{(350); and we find the ares alsoc made up of pre-Devonian rocks in the vice
inity of Capac Bonito (SP). At Ponta Grossa and in the viecinity, on land
deminated by M"Furnas' sandstone, we find the most extensive and coniinuous
areas of Graminese in the Devonian plateau (352). TFinally, on the bssaltic
plateau of Guarapusva (PR), Lajes and Sao Joagwim (SC) as well as Vacaria
(RS), the fields [prairies] dominate in the gently rolling countryside (62),
At the beginning of the last century 211 of these were still dominated by
Paratheria, "India love grass" (36 and 53e); today they are covered by clus-




ters ard bunches of Aristida (dropseed grass), especially at Ponta Grossa

and Castro (35a); this proves that the changes that occurred here were rather
recent, Thus the Ygeneral prairies," which we find in the southern plateau
of the country are characterized by vast grass lardscapes, intermingled with
layers of Araucaria which are semidevastated (53a), here periodic fires cone
ctituted the sowcalled "fire climax!; this land used to be dominated by
Aristida (Graminese) and Diplothemium (Palmae) (Figure 10).

the portion of the basaltic plateau
e "Rauru" series (3), from the south of

s (MI). We find it covering its greatest
g

The secend one here occupies
which is covered by sediments of th
Campo Grande all the way to Dourado

extent in the vicinity of Maracaju and Ponta Fore (31d). From here, to the
rnorth, in the direction toward the valley of the Terenos River (MT), along
the higher slopes (where the sandstene is still quite deep), We find numer-
ous groups of wooded savanna vegoetation. To the east, ir the direction to-
werd Dourados, along the lower slopes (where the sandstone was more exposed),
we can find the first siretches dominated by Aspidosperma (a type of timber
tree -- peroba), These prairies, currently made up of clusters of Gramineae
(Aristida) are quite far apart, also reflect a 'climax of fire,"

The third area here occupies the 'slopes of Rio Grande," from the
Thicui River (West) all the way to Jacui (East), and up to the border of
the Republic of Urugual (South) and Argentina (Southwest); this is gently
rolling terrain, where the grass carpet is rather thin and low on the high,
steep-sided tableland whereas it is rather thick on the gentle and broad
slopes. Like the '‘general prairies™ on the sedimentary plateau, to the east
and west, this area is also covered here and there by forests and isolated
clumps of trees, The characteristics of this area, however, vary greatly
(33 and 46); here the fire [forest clearing] has rendered the Aristida vege-
tation quite uniform (fire climax).

Discussion. The attempts to arrive at an historical explanation of
these prairie foundations, especially the so-called "general prairies,”
which were aimed at relating this to the weather fluctuations in the past
352, 35c and 41b), unfortunately were based on preliminary geological studies,
hs far as the phylogenesis of the dominant types and groups is concerned, we
can only say that the Gramineae and Cyperaceae are primitive families,
They originated in the Liliflorae which, in turm, came from the same group
as the herbaceous Dicotyledoneae {27).

On the basis of what we can find here todey, we can say this: the
prairies cover the poor and more or less level as well as irrezularly
drained land (10) found in the higher-elevated portions of the areas in
which they predominate (62). This might perhaps enable us to tie them in
with the shape of the relief, with the bare soil, or with the superficially
impermeabilized layers, as well as with the type of drainage; these would
be factors that would tend to inhibit the rapid rejuvenation of the soil;
we can say this because we can find grassland and leaf forests of all types
in the smzll pseudo-Karstic depressions of the plateau of Ponta Grossa
(352), as well as in the nascent and rejuvenated valleys in the prairie
areas, and along the rivers, where the organic matter, humidity, etc, are
combined to produce this effect.
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Conclusions

razil, we find, alongside with the forest (which is al-
a climate), the so-called wooded savanma and the prairie

and, along with the latter (in a periodieally dry climate), we find the
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1. The broad-leaf forssts here probably expanded from a rather re-
cent rainfall period and they continue with full vitality:

(2) they cover ile dark slopes, dominated by ciophilic elements,
with heavy and phytogenetically more primitive seeds; the forest found
alonz the slopes of the crystalline mountain ranges on the Atlantic Coast,
along the southern portion, appears to reveal a rather older expansion:

(b) the forests cover alluvial terrain, dominated by heliophile
species; here we find lighter and phylogenetically more developed seeds:
the forests which are established in the drainaze basins and along the
coastal plains appear to indicate a quite a bit more recent expansion.

2. The pinna-leaf fores! exvanded with the drainage network of the
scuthern plateau during a relatively recent period and it, likewise, con-
tinuves to grow with full vitality: ' '

(2) it occupies the recently rejuvenated arcas of the nrairie sec-
tions (depressions, water springs source areas, ebtc); this gives us a very
clear outline for the current area covered by this type of forest;

(b) the area of overlap is indicated by the adult elements in an
environment of broad-leafl species.

3. The savammas or prairies, originally restricted to the acid and
poor soils (because of their geological origin), are rapidly occunying new
areas because of the rather disorderly action taken by man here:

(a) devastation of forest areas on deep sandstones, where the semi-
humid climate promotes laterization; here we find a creeping advance by the
withered savanna-type of vegetation;

(b) devastation of forest areas on cleyey formations, where crosion
is ravidly exposing the semi-decomposed rocks; here again there is no re-
sistance to the creeping occupation by the prairic:

{¢) devastation of arcas for the sake of agriculture and subssquent
of vastureland, in any kind of terrain, where we have periocdic fire; these
areas will be forcefully occupied as a result of the Yelimax of fire.!

b, hs far as the historical past of the arzas today occupied by
certein types of vepetation are concerned, only a rather thorouzh analysis
of the pollinic strata of the local peat bogs can definitely answer this
question for us,
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Figure 1.

(a) cowvewcors

FIGURE APPENDIX
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[55] 200~ eoom
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3 ¢ ge1200m

Distribution of the principal types of vegetation of Brazil,

broken down by their dominant features.

Broad-leaf forests:

4,
5.
6.

Guiana group (Lauraceae -- Sapotaceae).
Northern-Brazilian grouo (Lauraceae -- Meliaceae).
Eastern-Brazilian group:

(a) south of Bahia (Lauraceae -- Leguminosae)

(b) Orgaocs mountain range (Lauraceae =- Vochysiaceae)

(e) Mar mountain range (Lauracese —w Magnoliaceae)
Amazon Basin (Legurinosae -- Lecythidaceae),
Eastern Atlantic Basin (Leguminosze -~ Apocynaceze).
Parana-Uruguai Basin (Leguminosae -- Lauraceae).

Palm-leaf forests:

7.

Maranhao~Piaui Basin (Palmae),
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Legend to Fig. 1 (continued):

Pinna~leaf forests:

8. Southern plateau (Araucariaceae).
Savannas:
9. Scrub woodland:

(a) northeastern depression (Euphorbiaceae -~ Anacardiaceae)
(b) Sao Francisco Basin (Euphorbiaceae —- Cactaceae)

10, Woodland savanna:
(a) northern plateau (Dilleniaceze ~- Caryocaraceae)
(b) central-western plateau (Vochysiaceae =- Leguminosae)
(¢) eastern plateau (Caryocarsceae -- Apocynaceae)

Prairies:
11, Depressions:
(2) southern part of Mato Grosso (Gramineae

(b) southern part of Rioc Grande (Gramineae -- Cyperaceae)

Legend: a -~ elevation symbols; b -~ more than.
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Figure 3, Partial view of the broadeleaf forest of the Basin of the Farana,
in the vicinity of the mouth of the Igaucu,
-

iovre 4. cartial view of a group of Aspidosperms polyneurcn in ths vied
ity of the Iguscu vlock.

e




e 5. Partial views of the broadwleal Jorest al@nv thp ﬂtlrntic {oast,
qoto 2, branche '

inhy*eo, DnOuO 3 me plain between Gus
ancas ( 3C); Photo 5, d@uu¢1 of the carpet of ;
o the entire area; 11na¢¢v, Prhoto 6, section of
Arerangua (SC), with still moving duncs, showing Bubla canits th (,he Erazm
ilian butia palnm).
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Figure 6, Partial views of groups of Araucaria angustifolia {(Parans pine

tree); Photo 1, small nucleus in the Mantiguelra mountain range (36)s

“re

Proto 2, detail of same picture; FPhoto 3, section of one of the countless

groups in Apisi (sP), associated with Arecastrim raman

Xy

poffiar

REE

mm {queen palm).




Fipure 7, Partisl views of the ) d

tree cceupying the top of a hill and a detail of

Dicksonia selloutana (Dicksonis fern), in ceriain stretches along the
"vlock of the Uruzui'; photos 3 and o

Zodocerpus

R AL R VAN
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{FC); finally, Photo 5, section of
el

) NeLs
ard Lajes (SC), showing Butia criospatha gthe Bralelan
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the same view, showing
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trees standing slonz a slone

&

RS

e




WL S

5% cals

5,

e

ne t

0y

pi

<

ers

t

clus

ws of
ion,

Partizl vie
ic

zure 8,

E

s

.

ot

sit

al

opograph

S
15

the




#izure 9, Partizl views of the broad-leaf Torest and the sevanna in the
vicinity of ithe CGrande River, abt Passcs (i13); Photos 1 and 2, Aspidosperma
so,, one of the dominant features in the local forest; Photo 3, rest of
forest still occupying the ton of & kall surrounded by pasiures of Melinis

0

P

winutiflora (honey-colored JTKbu) otos i arsd 5, detail of woodland save
srna cominated by Qualea psrviflior &ﬁﬁ the outlier of sandstone where it
QOM*n“\'s; Photos 6 and 7, u@@bi@ﬁ of the woodland savanna where five oo
cur s periodically and detail of this pleture, with Dimorphendra mollis

{the fuzzy faveiro),
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On the Waters and Soils of Brazilian Amazonia I, Sioli and

(pp 195-202) : H, Xlinge, Hydrobiology
Institute of the lMax Planck
Society, Plon/Holstein
(Professor Dr Harald Sioli,
General Manager)

(Translation by Jose Carlos Pedro Grande.)

So far, edavhological research on Brazil and particularly on the
Amazon region has been conducted on a rather small scale., This kind of re-
search freguently is not at all as detailed as it should be (the guide book
Tor the trip through Amazonia for the 18th International Geopravhy Congress
in Rio de Janeiro [by Castro Soares, 1956, p 56] indicates the occurrence of
leterites and "black earth" only in a very hasty fashion [see page 2071);
other works are available only on a verv restricted basis (Marbut and ¥ani-
f?ld, 1926, Paiva Neto and others, 1951, Vieira and S.P. Filho 0.J.). The
most recent map of the soils of South America (Bramao and Lemos, 1960) en-
ables us to recognize, in Amazonia, latosolic soils, gley soils and laterites
with water in the subsoil; like a "world soil map" (based essentially on
v, Holstein, lMaull, 1958) which essentially indicates laterite -- this map
does not indicate the podsolic soils which, on the basis of our knowledge,
are very characteristic for some places herc. Other authors likewise
(Gourou, 1950, Teixeira Guerra, 1955) exclusively mention the Amazonian
laterites, A knowledge of the soils of Amazonla however involves all of
the natural sciences; we must exvand our knowledge here vartly also in the
interest of agriculture and forestry; we sre dealinz with a vast gigantic
area alonz the Amazon here and we rmust not allow any mistakes to be made
here due to improper identification and we must not allow any losses to oc-

_cur, losses which could not be made up for and which would cause the devas-

tztion of this last reserve which so far hss not been touched by man (H.
Bluntschli, 1921, was the first to recognize the nature of Amazonia as a
"harmonious organism"),

For purposes of comparison, we might look at a series of studies
on the soils which to some extent are more detailed and more modern and
de2l specifically with tropical Central and South America (Durr and Klinge,
1960, Frei, 1958, Klinge, 1960 a-f, Schaufelberser, 1954, Vageles, 1939/1960,
see Ganssen, 1957); in this connection the followinz works are particularly
important: the work covering Surinam, near Amazonia (Bakker, 1951, 1954,
1957, a, b, Bakker and Muller, 1957, Schulz, 1960); these studies extensively
confirm the results obtained in Amazonia. We also have a study on Borneo
(Richards, 1936) which for the first time described the associations of cer-
tain soil types and water which are also found in Amazonia and which might
perhaps be found in all of the tropiecs.

Qur concern with the soils of the Amazon was brought about by numer-
ous indications coming from limnology and from the chemical behavior of the
water of the Amazon region; this enabled us to draw certain conclusions as
t0 the nature of the soils in the regions involved here (S5ioli, 1954, a, b,
1956, a, 1957, a, b)(H. Sioli recently, in 1959-1960, again visited this

14




rerion ather many years; he had spent quite some time in Amazonia together
with W, Settler; in addition to bringing along samples of the water and bio-
legical mazerlal collected there he also brought soil samples and rock safm
ples from 60 profiles of soils with subterranean water and surface soils
[for the location of these profiles, see Figure 17J; these samples are cur-
rently being studied by our institute and we will prepare a report on this
although we will not follow any strict sequential order here).

The major portion of Amazonia is occupied by a tropical rain forest
with tall trees, the so-cailed tropical rain forest of A, von Humboldt;
here, clustering in certain regions, we can find clear forests (more or less
thinly overgrown with trees) and savannas with a few isolated clusters of
trees; these have attracted the interest of natural scientists for quite
some time (Huber, 1910, Pzffen 1955), We neither can nor want to go into
a discussion here on the "problem of the savannas" of Brazil (Lauer, 1952);
we would like to confine ourselves exclusively here to some limnological
notes and to some observations on the valleys.

As far as the savannas with the Aw climate are concerned (according
to Kepven), in tropical America, that is, we find predominating the so-
called black clay soils ("black clay,™ '"black earth'") which are also called
"regur, thyrs, black cotton soil or grumosol (Frei, 1958, Klinge, 1960 4,
Schaufelberger, 1952, 1955, 1956); in the savannas of Amazonia we almost
always find dark brown sandy clay sometimes cuite standardized. Regur soils
can also be found in some of the drier portions of the region (Ruellan, 1957).
One botanical property that is commonly found in many savannas of Amazonia
and in the neotropics is, above 211, in spite of the greatly differing
edaphic conditions (the thyrsus, partly standardized soils), the occurrence

f the Curatella americana tree among them (Lauer, 1954, Lotscher, 1953,
Takeuchi, 1960),

In a type of forest called the "scrub woodland," which corresponds
to the wallaba forest in Guiana (Richards, S., 1957, p 237), we find, in
Amazonia, typically developed podsolic soils, up to a thickness of a few
meters; like the dark brown podsolic clay soils, fully justify the conclu-
sions arrived at by H. Sioli in his water research project. The thickness
of the pale horizon of the typical podsolic soils, which usually ferrom
humous podsal, may amount to several decimeters (according to a verbsl com
munication from Father Placidus Toelle , 0.F.l., Mission of Sao Francisco,
the discolored sands here are called "cauigerita' and the local rocks are
called "caul" -~ meaning hard earth). the other A sub-horizons are much
thinner; we also find'AH horizons which are very weakly humous and which

therefore have rather ashen and clear-ashen color. Occasionally we can
also find rather pale sands under a cover of acid humous, when the excava
tions or drillings could not be kept up to a sufficient depth. In one case
we found a rather thin layer of peat.

In the "wallaba" forest with "eperua" [the soft wallabs :ree] we can
also observe podsolic soils and P.W. Richards also found podsols in a forest
in Borneo similar to this one. The podsols in the following other neocw
tropleal couniries have been described: Colombia (Jenny, 1948); Surinam
(Bakker, 1954); Peru, Amazon region (Ellenberg, 1959), and E.C.J. Mohr anc
F,A. van Baren, 1959, page 398; these authors described the podsolic soils
of the other lowlands plains of the tropics.
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ALccerding to the literature on the subject and on the basis of our
own observations, We might expect and to some exteni we have already recog-
rized a definite relationship between the soil types, the types of water,
ar8 the plant associlations which, in future field work, should be analyzed

1 great detall, We must devote special attention to the economy of the
Wator in each form of habitat because this is a decisive criterion here.

the basis of the phytosoc'o?ogloql classification of Amagzonia (Table 1)
nd the description of the various plant associations which are not yet
tisf ctory and espnciaWIy because the customary terms are not applied in
is country to freguent associations that are often quite differentiated,
We cannot go inte this group of questions unless we make further field
studies in cooperation with phytosociologists and/or geo-botanists,

Uz

One rather disturbing factor in research of this nature is of course
the action of man in these areas; we cannot possibly get a sufficient idea
of the extent of human action in the pre-European indigenous population
settlement arcas, Tha "black earth' which is also called "the earth of the
Indian" and on which we find growing tall forests, is a soil formation which

wes its Drosez day structure -~ in the form of a dystrophic humous on a
horizon of brown clay and red clay ("purple earth") - undoubtedly to an
ancient indigenous {cultural) civilization; because of the enrichment with
organic matter from the podsolic horizons, these soils might possibly have
originated during the utilization of the soil as such; this would be the
horizen of humous types comparable to the Esch soils in the northwestern
part of Europe (according to a very kind communication from Father Protasius
Frikel, O.F.M., or Father Placidas ¥oelle, 0.F.}., these organic materials
were prebably added in the form of sweepings, remnants of food, and the
leftwovers of human habitations; "the black earth is a favorite place for
archeologicel finds'; Hilbert, 1955, Sioli, 1956). The occurrence of sav-
annss on Weakly podsclized soils is quite possible here and this indicates
an anthropozenically influenced development in these areas; in other words,
we started out here with a tall forest; gradually we find savannas develop-
ing on the non-podsolized brown clay; this, it seems, also happened in the

case of the plains along the lowlands of the Orinoco (Richards, 1957, pp 323,
327, Vageler, 1939/L960), these can therefore be considered natural savannas,
On bhe scrub woodland areas along the Negro River and in the prairies which
sre at least temporarily covered with genuine podsolic soils -- which were

probably never a region of human habitation -~ it is the flooding of the
srez and not the vegetation cover which would appear to be responsible for

podsolization.

In tropical Central Americs, Where ¥We have a changing humidity to
this very day, even in a cold-humid situation in the mountains, we go not
know of any podsolization that did not upset the clay layers; th}s is cal}gd
leaching and this appears to be tied in with certain humid and hlghrelgvatlon
aress, where the forest is so high up that it is partly covered with mist
and “og, esvecially when we have a northern exposure, as in the case of El
Salvador (Klinge, 1960 b),




TABLE 1

IMPORTANT PLANT ASSOCIATIONS IN AMAZOWIA (ACCORDING TO DUCKE
AND BLACK, 1953 AND ON THE BASIS OF OUR OWN KNOWLEDGE)

Tyve of Name Given in Climate and
Veretation Perticular Country Soil Observations
Mangrove Mangrove Sub-hydriec Afi/Awi ww abandoned
soils by the low tide twice
a day; belongs to west=
ern'"mangrove"
Inundstion Swamp forest Flood plain  Afi/Ami -~ Vet almost
forest soils(?) the year round
(flood plain)
Grass prairie Flood plsin Prairie Ami ~- only along the
[fields] prairie soils lower Amazonas, in low=
level flood territory;
periodically flooded
Wooded sand bar Wooded sand bar - Ami ~- Alwmost never
resched by floods
Clezsr forest Serub woodland Podsol Afi =~ low humid for
(*) est (wet); ericaceas
and vaciniaceas are
frequent
Clear woods Plains e Podsol Amil ~= similar to

(savanna)

Tropical rain
forest (Amazon
rein forest)
tall rain forest
¢f Amazonia

Tropical rain
forest (Amazon
rain forest)

plain or prairie
slong the southe
ern boundary of

Amazon rain for-
est

Firm-ground

forest

Firm-ground

-
“orest

Brown clay;
brown later-
itie clay

Podsolized
brown clay
("black earth,"
Esch soils,
black earth")

- 51~

prairies which are typ-
ologically like scrub
woodland; Ilex, ericac-
eas, vaciniaceas,
ciperaceas cladonia
are freguent here

Afi, Amd

Afi, Ard «~ lard of
the pre-Colombian nate
ives along the edpes
of the firm ground

(Hilbert, 1955)




Teble 1 (contd)

Secorndary forast Secondegrowth Misecellan Afi, Ami -~ when sufw
scrub forest eous forms of ficlently clear, very
brown clay often looks like Amazon

rain forest to the
point where certain
phytosociological dif.
ferences in the des-
truction of the forest
due to fire or forest
clearing might be cone

fused
Grassland (humid General prairie Browm clay Awi
Savanna according and podsol-
to Troll {(1956) ized brown
clay

(*) Not tc be confused with the scrub woodland of the arid zone of north-
gastern Brazil; known to exist only in the region along the upper course of
the Nezro River and along the Solimoes River, in the vicinity of Sao Paulo
de Olivenca (verbal communication from ¥r ®icardo de Lemos Frois); decreas-
ing moisture due to influence of flood water on subsoil or dammed-up water.

The development of vodsolic soils on rocks of avpropriate origin is
ectly understandable in the alwsys moist secrub woodland but not in the
/ SaVannas, whereas, in the Savannas of Amazonia, the podsolization can
& explained as a consequence of the periodically hirh water level., 1In the
roin gilice~clayey mud (clay)of norihern Brazil (especially archaicum
olc rocks] with granites and gnisses), which form on the very ancient
&
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eplain that covers this basic mountain [bed rock], the poverty of the

Q

1s in nutritive matter is somewhat made up for by the luxuriant vegeta-

a of the virgin forest; this also applies to the brown clay in the Terw
Xy sediments of the Amazon sweet-water lake, wherever it is found on firm
uncd.  The abandonment of the fields ("clearings“), after they have been
ed for only 2.3 years, clearly shows that the soil here is not worth much
vom the farming viewpoint and it can be restored to possible further use
only after several years of rest, before it is worth while to farn again
(Camarzo, 1958, Ellenberg, 1959, Sioli, 1956 b, 1957 b), In the nutritive
matter accumulated in the tropical climax forests [sic] circulate esbecially
immediately between the humus cover and the forest vezetation as such; in
the forest clearing and on the subsequent farm or plantation land, we can
herefore, under certain circumstances, anticipate podsolization; this gave
1S the idea of the "orimary and secondary savannas of Amazonia' (see Rawite
Scher, 1946, 1949/1950), :
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(Our knowledge of the paleopedology of Brazil is extremely spotty:
Bakker, ¥iel and Muller, 1953, Camargzo 1960, Sakamoto, 1958, )
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vodsolic soils of Amazonia {and we have samples of these with us)
§ 1 1..formed Bz and Bs horizons in some cases are superposed on
tvata of hrown clay which are partially also included in the B horizon.
he rocky subeoil here frequently consists of ancient granites (see the 1938
eological map) on which the previously mentioned pleneplain was formed; for
his reason -- and because of the occurrence of the typical podsol here --
¢ chould also be considered a factor resvonsible for the old age of these

ocalities (here we must also mention the sandstones, possibly Cretaceous,
along the southern edge of the Amazon rain forest, along the Cururu River
2nd in the Cachimbo mountain ranpe, as well as the older Devonian sandstones
of the Arinamba (?) prairie to the north of the lower Amazonas). In the
Awezon rain forest, away from the savannas, we mostly find "brown caly."
without any special research on the soil here, we could not say whether

the brown clay layers, below the podsol, involve remnants of a cover of
brown clay which was expossd to secondary podsolization or a layer of brown
clay on which sand was superposed; Vieira and J.P. Filho 0.J. thought that
the latter was the case in a study on the scrub woodland of the upper course
of the Negro River. I.P. Bakker (1954) also found podsolic soils on marine
sznds along the coast of Surinam and P. Vageler found the same along the
southern coast of Brazil: H., Sioli also made similar observations in the
region of the mouth of the Amazonas River.

ct o 0R =W

0ddly enough, the podsolic soils of Amazonia, in spite of their
high degree of humidity, are almost always seeming to lack a cover of coarse
humus and, in the majority of cases, we do not even have a AH horizon, which

consists in rather poorly colloidal humus between the whitened quartzes;
this is why the podsolic soils frequently stand out in the form of clear
[bright] areas. But even in view of the high rate of mineralization of the
surface, under high temperatures and with the rather good moisture in the
Amszon localities, we could not exclude the possibility of erosion of the
upper sub-horizons of the humous layers; considering the rather smzll per-
centage of vegetation cover in these locallties, this becomes increasingly
understandable (Bakker, 1954); along the scrub woodland areas following the
upper course of the Negro River, the layer of humous is usually found in a
complete pattern. But even a hidden erosion, with slightly podsolized brown
clay, in the forest, could ~- over long periods of time -~ cause an accumu-
lation of discolored sand in the terrain depressions on top of which pod-
solic soils might form (Vieira and J.P. Filho 0.J.).

In Amazonia, the principal drainage river in one of the most typical
rezions of podsolic soil distribution, is the Nepro River; it is called
that because of its dark and humous waters which come from podsolic soil
areas; these waters have been called "brown [dark] waters" (Schwarzwasser
[Black waters]). Other rivers in Amazonia, which come down from the Ardes,
where brown clay is formed in the major portion of the area, bring muddy
waters along with them; rivers coming from rerions with a more or less uni-
form and gentle relief (a relief that is not at all broken up) and where we
have brown clay contain clear water. The muddy color of many water bodies
in Amazomie should therefore not astonish us in view of the vast distribu-
tion of brown clay; even when they are buried with surface drainage, in
these regions, they take on ithe (greenish-ashen) color of paz soup, after
& short dowmpour (Klinge, 1960 ¢, Kubiena, 1957/1953). H. Sioli was the
first to understand these three types of water in their regions of origir g
and to grasp the environmental conditions prevailing here (Tebles 2 and 3).
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rivers
River, during the rainy season, and 1

with muddy

water are undoubtedly very rare, for example, the

little brooks with muddy water,

were not observed at all here; this is so because their existence reguires

a more heavily cut relief than the relief we genera

111y find in Amazonia.

TABLE 2
Tyoes of Color of Region of
Riwvers ater Cririn Soils Veretation Fxamples
wWhite Yellow color Andes, Brown clay  Hich Andes Amazonas, Ma-
water of mud or Parima forest deira River
clay mountain
renge
etc.,
yv as of Region of
Hivers Oriein Seils Varetation Examples
Clear Yellowl she Massif of Brown clay Amazonlan Tapajos, most
water greenisn, Central Bra- tall forest of the brooks
olive- zil and the (small water
colored, Guianas, lerw bodies) on
clear, transm tiary firm Tertiary firm
parent ground of ground
Amazornia
3lack Davk olivs, Plains in Podsol Scrub wood- Rio Negro,
water cofieom general land, Rio Cururi,
colored, trans- fields on a stream which
varent prairies has its sources
in the fields
[prairie]
TARLE 3
AVERAGT CHEMICAL COMPOSITION VALUZES WOR THRIE ﬁV‘AON WATER TYPES
(BASED ON PUBLISHED AND UN?UBLIJ;& DATA CF H. SIOLI)
. ! ]
NI, C('Z‘)u (3) (4)
; Tivd bE g LoD A e ] e | sio, ST e Localidads Forte da
| AGTIY v me/t | omgst | et ] ot | gt KALO, | informacdes
} (l) | wi b
| S (SR RN NSNS SNV [NV SNV SRS D S
Ao preta L. 31 — +- _— [IR1) K t u) \TTeR0 A embocadura { Sioli, 1954a
(5> * ( O) Calari-Usupes ne rio
42 1 0 (Ve @ joanl 10 0 0 n;r.,s(’]r)'-.—m;o (17} Zona Bra- | Sioli, 1057b
Fantina
[
At - Veste | == 1 0,10 251 o s ( ) Negro, perto de | Sioli, 1926a
Ieana
GOSN RII et — jaet2 2 R EIRAN] 1,00 -(O)Yr\f‘nnnl no rie Icans | Sinli,in&dite
SR RIX (N — 1] i 1,7 joueid 1,42 Leuade subsolo em Caa- | Inddite
B . i o - Co ( ]_ t_x{faﬁ(iixw1'irx1n(lari ( 1 ]. )
Valarn mhv. ot {Vear U,fvl;’ 129 RELEI T 1A Nt @
(12> Lgina elara . VR W B TR BN TR T i Chrrezo 4 embocadura | Sioli, 16543
(1 3) (l [{Qn ari-Uaupés ao Rio
w 0 0 n f 45| v o] @ rvgo (5} Zona Bragan- | Sioli, 1057b
(1 ()tirm ’ >
na 0 0 0 Vesty 501 - 0,15 15,15 1 Rin Tapajds prrinde Bel- | Sioli,inédito
T B I ol o A {1y ' (11)
(1 7) Vlerrs medas B0 S Cl O> i
- o U 0 a o ann o 015 1 155 - (11)
(l8> [FEm Lranre q‘.,«_} W0 e 0,5 N IJ,'_'.\W »A\,'v;;:g' :.’l,fﬂ.‘l_ ;\;in;\znnns, Suntarém Sioli, inédito
f,5 [ Veste i} 0.5 R IR K 4,6 Amazonns, Santarim Sielt, inddito
Tt b oan2 to2se | o5 8,3 j0ni 0,67 — Rio Madeirs, qursu snfe- | Sioli,inédito
Tastoeer boootonsg b eos boae 4 o626 0,50 — Xh:ylm:%h moes,” em St { Bioli, ingdito
Rntrmm do Tea 3
| Ve A: ;“,' —ThyTT T o - I R — 1
| (17) " Sros toasa | oo fooae | s |z | ones okt |oond
i L q/l -




te Table 33 1 » type of water; 2 -~ consumption of; 3 - locality; 4 -

information; 5 ~ black water; 6 - brook at the mouth of Caiari-Uaupes
dAver' 7 - Brook (17}, Bragantina zone; 8 - Rio Negro, near Icanaj

Icana River; 10 - subsoil water in scrub woodland of Ticundarij;

a 3
11 « unpublished; 12 - average values; 13 - clear waterj; 14 - brook at mouth
of Caiari-Uaupes aiong Negro River; 15 - brook (5), Bragantina zone; 16 - Tapa=
jos River near Belterray 17 - average values; 18 - white water; 19 - lower

i
course; 20 - at.

TABLE 4 A

SEDIMENT LOAD CARRIED BY AMAZONIAN RIVERS
DURING RAINY AND DRY SEASQN

(1) FITAGR Clrvosa (2 Jvracio siea (6)
g3> (4) i 65\'):}1n'1:1 (]3) i SA? Fonte
Perl S0 organing Aitirnlas 'enda a0
FIRIERIINE rubre suspenisa SUEDPNSAS rubro ,
LT em eme emy/2 em o
e e e e e R B
sas (M aisarag® [ !
(7\ Ltagas § - Superlieie (8) 0ress | e 1 0,067 13.4
mais fundn. 59) 01778 LR — 00,8198 8.4
(7) Vo In - Superice o852 | 1w - S 10,2 | Sioli, 1657 »
f\ aruo 1 — Supetfieie \g) 61241 1,5 - 0,1029 7.1
(7) mais fl,u In (é?) 0,1017 | 8.4 —— 10,0745 12,1
(7) Fatagao Hr - Superiis 0,103 i 9% - 06,0816 10,6
Atnamocas [Obidas 1 3;
a de protundidade. (10 .« oauis | 04362 f001 1 Kateer, 1003
by 26,0m de profundidade (1 } ooy, 0,063 L s
Fapajos (ltaituhiatly 2 1 !
02 3 dm de profudidade. . (10) owitz i oSt 006
Aniazonar (NMairary. g {
i Canal (furor, 40Cm da H‘nrucl 1 01281 0.8 —
b O mesmo fun b km o distanie da .
margen do rin . ..., . 0,0200 226 -~ (13)
Aziazonas’) ¥ (Ondos). . ..., (12' 618,155 X 10 e Cano de material sustiaens - dissnlvido Watzer, 1003, p.
| ' 40
Nisgu ) ) (Porso de Maz) ool 0,0875 : 00312 0.0503 i Katzer, 1003, p.
45
1

Legend: le- ranny season; 2==- dry season; 3--susponded particles; U--loss to
redfcley] in 9; 5e- susvended organic substance; 6 - source; 7 -- station;
8w surface; 9 ~= bottom; 10-~depth; 1l-- channel (between lake and river),
L0O m from banks; 12 -- same channel, 4 km from river bank; 13 -~ tons ver
yeer of suspended and dissolved material; (*) Averare values derived from
various averagring operations; (1) No indication as to season of year;

(2) Doec not indicate loss to red [clay] plus weight after exsmination, in
z/1s Revort by Lams (1945), quoted by Richards (1957, paze 207),

thOudu 1-2 m3llion kg per year would, by comparison, appear to be too high
2 fisure.

Fote: Along the Tapajos and Xingu we are dealing with clear water whereas
on the 4Lmazonas we have white water that has been contaminated by dark and

clezr water,




TABLE 4 B

CHANGES IV THE CHEMICAL BEHAVIOR OF THE AMAZONIAN
RIVERS DURING RATNY AXND Du* SEASONS
(1) Ros AMAZONAS TATPAIOR
{ (‘) localidmle Hontarem hnm be Belterra
Dreefind s Juper!, Syper. 205 Q5 l 15m Superficm
(n ) Peafundiasds B fm N f\ll}\! )— _“J}”;;.\)_T_]_ n (;Z)A
i s A T - Lj) N
- N {;;7?: ;\J'g:}g q UI Fat. de dsnny | Fatl Jr oagusa Séch Fst, de fguas
(1) Fosie do w00 ATl €AcST S 5-) AN G150 At it [ € 1) Nadial
v ‘o % {aio
Junho | Margo { Agcsto ’ Maryn Junho Nov, | Vev Marco | M
- h N
£6) (758 —»((—%— —{E— €93 (103 (77 [{11)
. ¢ 6.6 6,3 .5 6.5 f656 1 6.6 U,4 6.55
& ‘71'(;'7 2 s«,;\ ! PR E oyl sl 6wl oexs | 22
san boTs 051y we o3 ona L pss oo g.l\ 3.5 2,5
15| - X' BT S PR 0 T 52 ,
; ”t°“'1$°m“3?>f,’:g 1/»'4]:: 1270 - 0T 055 | a3 i — o0 | o] oosz| 07
) 036 | 03| - oy, oa2t o6l o— o [ vetg | o1 | vew
........................ 0 0 - oy 0 - 0 v 0 g
Mo mal o - 0 — i} 0 - I - 0 a [0
. Tiv — A vee ] - oaz ! oean| - - <o ooas]| ear | s
(20 S‘hxr”x“ eomo Mg N 0 \:{;';T» . Ot 00s | AT | — oo | ool uaw | o2y
R R TAT ( ) - i y ; - " . B .
::“:1 P SRS G| o NRTTIE RRTT B i nos | o3 | oo vesig
Pios r;:] Ve i - U o - «”r .,”5 506 5!\”
{7 6Y30% dusalvido migil L. - Xt C T X S BE L85 | 86 .
?1?%((:" ER L.EJ)d‘»I }\‘.&:IU mz/l Lo baeus 2509 6.018 27 by Badtoe 1270 2508 “tim léd-m
21 ¢ides hdmicos pﬂh\ah’lllﬁ”),l . -~ N - ol . ; . 1]
~y !
(225__ _ e L

Lezerd: lee rivers; 2 =- locality; 3 —~ depth; 4 ~.. season of vear; Sw=
month; 6 - June; 7 ~=- March; 8 == August; 9 -- Xo vemoer; 10 -- February;
11 vi 12 w- surface; 13 -~ dry season; 14 -~ rainy season; 15 == rainy
sez - dissolved; 17 -- fres; 18 «- bicarbonate; 19 -~ over-all

ha 0 -~ free in the form of; 21 «- consumstion of; 22 -~ polyvalent
huwric acicd [soils]; (*) analyses according to R. Eraun.

*ne naturs of the material found in suspension in the rivers varies
in terms of quantity and quality during the seasons and the variation is by
no means 1ns¢vn1L1cant (Tables 4A and QB)

According to indications received so far, it seems that, in Amazonia,
in addition to the podsolic soils, we have a preponderant occurrence of brown
clays which, however, can also be reddish in color although they do not ex-
tend to the typically red colors which we find in central and scuthern Brae
zil in the form of the 'purple earth" (Ganssen, 1957; Vageler, 1939/1940),
Very often, however, in one way or another, we can find concretion horizons
in the brown clay with a percentare of iron, sometimes also indicated as
laterite (the customary term in Brazil is "ecanza"). We are not ouite sure
whether we are dealing here with “legitima+e laterites" or “subsoil water
laterites." The rather high content of silicic acid in the waters of +these
regions at least demonstrates a mobility that is higher than that of the
11c10 acid in the soils and this thus enables us to assume some degree of

terization (Kubiena, 1956). However, the dark waters likewise reveal more
1nsignificant contents of silicic acid.
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Ir addition to the autcchtonous scils mentioned so far, Amazonia also
rather vast area of soil sediments [sedimentation soils], prefer-

1 s white water territory (Sioli, 1957 a). Considering the differ-
ence the lozd of material in suspension, carried by the three types of
rivers (Table 4), it is no wonder that we find sediments especially in the
mud-carrying white water territory; because of the water level in the sub-
soil, which is high almost throughout the year, and because of the periode
ically regular floods, these sediments are shaped up here in the form of
flood plain soils (gley). On this kind of sedimentary terrain we now find
the #flood plain! building up as such (Table 1, Vageler, 1949); its forests
here should not be confused with the flood forests of the swamp forests
which are found in clear and dark water regions. Along the Atlantic Coast,
where the water of the Amazonas is influenced by marine currents quite a

it to the north, we find mangrove depressions in quite a few places.
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Surmary

The limnological studies have given us the first specific indications
on the soils of Amazonia: the chemicsl investigation of the water bodies here
ensble us to draw certain conclusions as to the decomposition processes de-
riving from the bad weather that hit these soils in the regions of origin,
Reports from countries boerdering on Amazonia and from the tropics in general
confirm the results of the limnological studies,

In addition to the podsolic soils we also find predominating in Ama-
zonia the brownish-yellowish autochtonous soils, frequently with a reddish
color (brown clay); these soils are also found along with sediments and this
is quite in contrast to the old concent laterites was the principal soil
form of the country here (that is to say, in Amazonia),

It seems that the advanced age of the mother rock is quite decisive
in podsolization here, along with its petrographic quality, the rather ad-
vanced age of the leveled or smooth sesctions which were formed by them; the
historical development of the portion of the countryside here can prcbably
be derived from this.,

In connection with the formation of the podsolic soils we run into
phytogeographic and peographic problems, dealing with the occurrence and
distribution of savannas and clear forests (scrub woodland) in the territory
of the Amazon rain forest,

In the settlement area of the pre-Colombian native tribes, which have
long since disappeared, Wwe find podsolic or brown podsolic clay soils which
have been anthropogenically transformed, similar to the Esch scils in the
northwestern part of Europe.

It seems that the podsolic soils of Amazonia are poor in humus.
As far as the relationships between the waters (water bodies) and the

soils of Amazonia are concerned, there are a number of indications here on
the chemiczl behavior and the load of suspended matter in the various types




of water; this situation can be understood here against the background of
the different soil conditions prevailing in each region of origin., Know-
ledge of the very close interconnection between water, soil, and plant and
1ife enabled our institute to work out a "ecology of labor! which

us orient our activities and which deals with the study of the waters
existing between them,

[S]

animal
helved
and their environments, along with the correlations

FIGURE APPENDIX

58°

46°

489

Sketch of Amazon region (with indication of our own edaphological research

reas). For the regions marked with a circle, we have samples for the fol-
owing soil types: I - brown clay, podsol; II - brown clay; III = podsol,
own clay; IV, V, VI = podsol,
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gl of the Piloneer Zone of Espirito Santo ‘Manoel Correia de
nd the Dispuied Remion (Townships of Andrade
ra de Sao Francisco and Colatina)

(Source: Publication of the Academic Directorate of the School of Philo-
sophy of Pernambuco, University of Recife,)

Introduction

While attending the meeting of the AGB (Association of Brazilian
Geographers), which was held in Colatina between 2 and 11 July 1957, T had
an opportunity to take a trip to the pionser region of Espirito Santo and
to the area of Mantena -~ the area which is disputed between tha®t state and
state of Minas Gerais; I took this trip under the direction of Professor
Ary Franca from the University of Sao Paulo. We organized a team along with
geographer Celeste Mayo, from the National Geographiec Council, and Professor
Getulio Vargas Barbosa, from the University of lMinas Gerais:; these men and
yours truly constituted the group charped with making geomorphological ob-
servations; we were greatly helped here by the French professor Tabuteau,
likewise from the University of Minas Gerais.

Our itinerary covered almost 100 km and we had an opportunity to ob-
serve & rather well-developed and characteristic relief, featuring a rather
oc&c‘uuuhed fault scarp in the area of the upper Sso Francisco; here we also
freguently found what might possibly be Minselberge," in the area of Aguia
Branca, where we appear to have remnants of pchmenbs' here we also detected
a much grester acceleration of the erosion processes due to the improper use
of the soil by man, I therefore decided to prepare this report on the ground
we covered in an attempt to study the relief of this region which is so ime
portant to anyone who tries to interpret the influence of climatic variae-
tions on the Breazilian relief,

From the physical viewpoint, we obscerved two areas with their own

very special characteristics in the rezion we covered; these we tried to
differentiate in our study here and we want to analyze them separately, give

ing each one of them the name of the principal urban settlement we found
there, The areas will thus be called by the following names:

(a) the area of Mantena, including the resgion situated to the
of the Pega-Bem mountain range, drained by the Sao Francisco River, a
butary of the Sao Mateus;

(g
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(b) earea of Aguia Branca, including the drainage basin of the Sao
Jose, & tributary of the lagoon of Juparana.

Our observations were made along the highway and we left the hichway
only at the points of major interest; from there we climbed to the highest
points which served as observation posts; but in no case did we move wore
than 1-2 km away from the highway.

The Arez of Mantena

The area of Mantena, situated at 18° 501 South latitude and 41° Hest
longitude, approximately, is characterized by the fact that it is surrounded
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by the spurs of the Aimores mountain range which are called various names
in the region., The eastern-most spur, for example, reveals elevations of
rmore than 400 m, and is called Pega-Bem mountain range.

The entire rezion of Mantenaz is drained bv *he Sao ¥rancisco River
-~ < 4 -
and 1ts tributaries, the Itaunas, Sao Domingos, Varsem Alegre and Turvo,
heading toward the Sso Mateus River.

Along the upper Sao Francisco we have a quite visible rise fault
which had zlrezdy been identified by Egler (W.A., 1951); here the elevations
drop abruptly from 500 down to 200 m, This river here forms a waterfall
which is used for the generation of electric vower for a nearby ranch, The
direction of the edge of the fault is roughly NE-SiW. The existence of the
fault has led to a rather intensive resumption of erosion by the tributaries
on the right bank of the Sao Trancisco River which have young valleys in the
shape of a "V" with quite steep slopes inclining approximately 30°., In the
scarp we also find many hanging valleys,

These 1little streams flow between steep, almost overhanging slopes,
and abovt 2 or 3 of them combine at certain points to form suspended and al-
veolar planes (Figure 1) which are generally used for settlements and for
coffee plantation land. These are really the best spots here, once the bote
toms of the very narrow valleys no longer permit the construction of homes
in the same fashion as along the slopes, where we do not have any river ter-
races anymore,

We agree with Professor Tabuteau (1957) who says that these hanging
arnes must be the result of laterzl erosion which developed as a result of
e Tact that a number of the streams and brooks here, at this varticular
int, ran into deoths made up of more resistance rocks; as a result the
7aler Was stopped here for some time. Since the water could not dig a deeper
bed for itself, these streams carried out a rather intensive erosion on the
sides and this speeded up the backward movement of the slopes. After the
Water had finally cleared these obstacles or steps, the stream became more
voluminous and straighteline erosion this time became more intensive; this
once again led to the development of the young valleys which met at other
points, when they had to overcome another step, forming other alveolar
planes,
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These planes became larger and larger as we go from East to Northe
east, where the elevations are lower and where the relief is less accentue
ated,

Mantena is a mining town with a population of about 15,000 people;
it is partly built on two planes of this type which are quite large and
which are drained by the Sao Francisco River; they occupy terraces 2-3 m
above the level of the river. The city climbs up along  rather steep slopes
and we also have some room here for crop cultivation on terraces with a
height of 0,50 m; of course these are flooded during the rainy season.

Barra de Sao Francisco, a town with about 4,000 inhabitants, has
also been built on a rather narrow terrace abou: 2-3 m along the Itaunas
River; now that the town has filled the available flatland here, the town
planners have begun to cut down the hills around the town so that the town




vid be expended, A rather extensive area less than 1 m above the
thal river and its tributary, the Bambe, is covered with grassland
flonded durding the rainy season.

In ¥artensz, we mostly have plagioclase gneisses of the Rio Jucu
series (Prajnikov, Boris, 1954) whereas Barra de Szo Francisco is located
= zone of intensive granitization, belonging to the series which takes

<.
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its name from that towm.
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In the certer of this urban settlement area, located on an island
terrace 2-3 m high, where it used to flow in the past, forming meanders,
the Ttavnas River flows around two hills approximately 30-35 m high; this
is a granitic formation or an almost granitic gneiss formation. These are
more resistant rocks which escaped river erosion because the Itaunas River
was diverted.

The observation of the bed of this river leads to the conclusion that
there were variations in the sea level during the Quaternary; this was ob-
served also, elsewhere, by Professor Ruellan (1944) in the region of the
Doce River. Thus we see that the river carved its bed into levels lower
than the present-day levels; it then accumulated sediments in its flood
plain and after that described a number of meanders. The river today is
boxed into its own sediments, which it deposited itself,

The Arez of Aguia Branca

Between the Pepa-Bem mountain range -- which is the watershed for the
streams flowing towards the Sao Msteus River and toward the Juparansz lagoon
v and ithe between-stream land, located between the lagoon and the Pancas
River, we Tind an area drained by the Sao Jose River; here we come to the
1ittle town of Aguia Branca, the most important settlement in the region.

In this area, the erosion force of the Sazo Jose forced the 500 meter levels
[ contour lines] far toward the West, consiituting a big basin with eleva~
tions gently dipping from 300-100 m, representing the so-called old erosion
cycle of Lester King (1957).

Tn the middle of this leveled surface -- which geologically speak-
ing is a progressive granitizstion zone -- we find a number of low hills
rising to about 200-250 m above the local elevations (Figure 2); these some-
times have vertical slopes and slopes of more than 907; at the base they
form a very well accentuated "kmick™ [bend] and they can be considered as
real "inselberge' [island mountains] {Derruav, lMax, 1958), ‘They are very
numerous and they are lined up routhly in a NE.: direction, as in the
savanna regions (Baulig, Henri, 1956). I studied them in 1955 and I thought
that those at Porto Domingues expressed the existence of granitic batholiths
which are so frequent in the state of Espirito Santo.

At the base of these possible "inselberge' we find dejection cones
forming; these are the result of the deposit of diffuse surface drairage
water tables: this happened when the water encountered decomposed and broken
up material on the level surface, coming from the higher porticn of these
low hills. The rather steep slopes in some points have some rather big
grooves or channels and we find Xerophyte vegetation developing on the ridres
betwesn these grooves. The rather sparse vepetation which we find here céere
teinly supplies the humic acid which give the raimater the ability to de
compose the scluble elements of the rock,
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The cones wvhich we can see all alo l ¢ give us the impression of
having been macde ue entirely of matprial ans x:‘ ed from the heights on
down, The observation, at Mantena, of a f&thP authentic rock-fan and, in
the Uover Szo Frencisco mountain range, the observation of a slope Jlth cofm
fee trees planted along the line of major inclination as well as stretches
of rocks uncovered by the action of the rain water (Figure 3) leads us to
belicve that these are rookmvaks which, during the current phase of more
humid climste, were covered by deposits comins from on high, Coffee culti-
vaclon, with coffee planvauions a2long the lines of major inclination, al-

hourh quitc recent, that is to say, less than 40 years old, did revive
erosicn and causeﬁ the rock-Tans Lo be uncovered in a number of points as a
result of the mirsration of the materials devosited on them. Verbal reports
tell us that tlc rellev of the Pancas, situated to the southwest of Sao Jose
and separated from the latter hy low beiween-stream land -- less than 150 m

of local reliefl - reveals morpnologlcaL festures similar to those studied.

,-;. r\\

It is interesting to emphasize the existencs, in the basin of the

Szo Jose, in the area drained by its tributaries, the Cafe and Apuas Claras
streams, to the north of Aguia Brancs, remnants of old pediments which to-
day have been quite heavily cut up by river r00ion. These pediments have
besn deposited at the foot of the Hivhcr hills; thoy reveal rather concave
sloves which extend over a slightly inclined dfua? later on turning into a
convex slope, forming small szddles on the banlks ol the brooks we find here.
They are very similar to the pediments of the Vascarenhas mountsin range
which is situsted in the townshins of Vicencia, [imbauba, and Alianca, in
Pernambuco (Andrade, G.0., 1957), partly also because they are located on
the same elevations.

We should also call attention to the fact that Lester Kine (1957)
ermhasized the existence of a "rolling countryside, splendidly sedimented,
Wwho surface looks dissected by deep valleys of the following cycle

hose

(Peraguacu)! in regions near those now under study. Referring to eastern
Brzzil, the South African expert is more decisive when he says (vage 15 55):
HThe EBrazilian landscape, in the vast region studied, however shows that it

ES A
develoved and is still developing as a resuli of the regression of the
carps and pedimentation ~- a conclusion that agrees quite satisfactorily
with the observations made at other points on the globe,"

In soite of the rather irrejular distribution of the rainfsll, the
rezther todey facilitates the development of the Atlantic forest and makes
uh formation of vediments impossible. This, by the way, is a transition
climate between the humid tronical climate and the climate of the savannas,
hecording to Alves de Lima (idiguel, 1955), it is of the tyve which W. Koppen
classifies as Cwb, in other words, it is tronical elevation climate with
2infall in the summer, this being a rather cool season here, The rain
gauge index is less than 1,300 rm per yesr.

s .—4
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Information gathered on the spot led me Lo assume the existence of
two quite differcntiated seasons during the year: a dry season, including
the winter and spring, producing the "droughi! of the rivers, which is gen=
erzlly more accentuated in September; then we have a rainy season, with
torrential rains, falling mainly in the summer -- December and January,
thet is ~- and producing big floods in the streams of the region., The water
level then rises 1.50-2 m, causing floods which inflict serious damage upon




rs, however, have been forewarned and they always build
tilts or piles (Figure 4); this is quite easy due to the
ber and lumber in the region. Egler (W.A,, 1951) else-

:l the influence of this irregular climate on the vegetation;
2t the vegetation here is represented by a dry forest, where
30-50% of the species are semi-deciduous, This is therefore a zone with a
climate overlsd between the humid shoreline climate and that of the savannas
of the interior, It is quite obvious that, during the climatic variations
of the Quaternary, although they right have been very minor at that, this
climate must have revealed periods of lesser humidity or even more pro-
nounced dry seasons; this facilitated the development of the pediments
which today are to a great oxtent cut up by river erosion,

The Problem of luman Frosion

Another aspect which must not be overlocked by the geomorphology stu-
dent is the aspect represented by the sction of man which has contributed to
the intensification of erosion processes. Tricart and Derruau (1956), two
French instructors, have called the attention of researchers to the problem
of soil erosion which is intensified here by the action of man. From this
viewpolint, what we can see in the ares of Colatina -~ Barra de Sao Francisco
-- Mantene is simply alarming. Porto Domingues (1955) was so impressed by
this that he proposed that slopes with an inclination of more than 300 not
be cultivated and that they be used for netural vegetation.

The greediness of the landowners, who are prevented from growing cof-
fee on the flood plains because of the process of temperature inversion ==
which causes a concentration of cold air slong the lower portions -- has made
them grow coffee along the slopes, even at those points where these slopes
are extremely steep, up to the foot of these hills,

This crop is grown by means of some rather routine processes; the
crop layout does not follow the contour lines and the disappearance of the
natural vegetation causes the water, coming down from the hills during the
heavy rainstorms, to continue to flow between the rows of coffee trees,
carrying the entire scil from the slopes down into the valley. There are
quite high points, as those in Figure 4, where we find stretches of rock
exposed between the rows of coffee trees.

The rapid impoverishment of the soll causes the coffee plantation
area to be abandoned and the plantation arez then keeps moving toward Northe
Northwest, where the forest reserves and the virgin territories are being
exhausted, But coffee is now being replaced by animal husbardry and this
only serves to continue the intensification of the work of erosion. This
intensification of the erosion results from the fact that the cattle land
occupies the slopes and that each enclosure accommodates more animals than
it really should. The intensively grazed cattle land then dies and big
ravines are formed on the slopes, After the death of the plant vezetation
here, the soil is carried away on a large scale by the rain water whenever
we have a big downpour and after some time these rocks in the subsoil are
exposed. I therefore think that the relief of the region studicd here re-
Tlects the variations of the climate during the Quaternary which are quite
neatly irdicated by the transition climate that is still found prevailing
here today. I also think that the acceleration of the erosion, produced by
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the improper use of the soil, combined with the use of rather rough farming
methods, which only speed this process up, should require the governments
of these two states to take energetic steps so as to preserve a patrimony
which must be used by future generations, ‘e must do some very effective
long-range plenning here in order to prevent the formation of deserts in
areas that are still fertile and that can still be efficiently exploited.

1955 w- Alves de Lima, Miguel, "Types of Climates in the Basin of the
Doce River," A Bacia do Rio Doce (The Basin of the Doce River), geographic
study dirscted by Ney Strauch; publication of the National Council of
Geography, in collaboration with the Doce River Valley Company, Inc.

' 1957 = fndrade, G.O,, A Superficie de Avlainemento Pliocenica do
Nordeste Oriental (The Pliocenic Levelling Surface of the liortheast),
communication presented to the General Meeting of the AGB at Colatina,
Espirito Santo, unpublished.

1956 = Baulig, Henri, Vocebulaire Franco-fnglo-Allemand de
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whose population, for the most part, lives or works in connection with one

The FPederal Uistrict end the GeocwEconomic Hegions Marie Magdalena Vieira
{pares 281.234) Pinto

Ye must point out, from the very beginning, that this report is the

result of field observations and research conducted during two study trivs

whose purpose it was to collect material for o work on the geographic as-

p:ctq of the supply situation of Brasilia, Of course, we will zlso make use
> the knowledge which we have available on the Center-West region,

This information althouzh should not be considered definitive. In
this report I want teo present only some of the most obvious facts on the
zones surrounding the Federel District; these are the points which, because
of the importance of their subject metter, should be studied and investigated
in greater detail; the upshot of 211 this should be set of very profound con-
clusions, in the erd.

I Definition of the Geo~Iconomic Resion
(a) FRerional Division and Geo-Tconomic Division

The term "geo-economic region' is avplied to a geographic region

nz jor economic activity and which characterizes the econory of the recion.
This activity of course need not be exclusively predominant in this geow
graphic region but it should nevertheless be the most important activity.

A geomeconomic region is generally covered by a Ynatural region,™
although its boundaries and its ares do not generally depend upon the
regional division" boundaries

For example: the major region of Center-lest is one of the "gzeow
graphic regions' intc which Brazil happens to be subdivided. ‘Hithin the
Centerﬂﬁest Region We have rnew subregions and zones which we sre tryinz to

steblish along major lines of dlfie”entlaulon with respect to the physio-
granhlc nature of the territory.

In general, the facts of physical geozraphy are the basic factors
in the establishment of & regional divisicn., In the case of the Centerw
West region, for example, we consider the two primary elemenis of that

the vegetation (the woodland savannas) and the relief (sedimentary
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Within the subregions and the physiographic zones (thus laid out for
2dministrative purposes) we can distinguish areas where a particular econ-
omic activity might predominate. We know that there are three basic econ-
omic activities in the Center-West region: animal husbandry, agriculture,
and the extrection industry (vevot<1 and wmineral). As we study the areas
where these activities are most vronounced, within the region, we can char-
acterize certein geo-economic regions within the major region of Center~

/u.l

Eal

But we must nevertheless remember the following

(1) The influence of the physical ernvironmert upon the economic
ctivity of the particular group of people here is very important;

(2) The material conditions of the population (availability of trans-
portation srd communications, capital, skilled manpower, ete) are bound to
lead to very great differences, from one region to the next, which, although
neigkbori o, &re g01ng o develop into gzones with different economies, dif-

ferent produciivity or specialization.

Thus the Center-West repion reveals five majO“ geo-economic regions
although thelir importence differs bacause of the regions mentioned above.
In summary we must point out that the term Y"regional division" refers
to the zrea characterized by a group of natural phenomena, related to each
other whereas the term "geoweconomic division" refers to the geographic area
where a sp uific populatlon activity predominates,

We note that these geo~economic zones can also be transformed if the
economic situation is not fixed and rigid.

(b) The Federal District snd the Geo-ZIconomic Zones

-

The Federal District, as such, does not constitute a geo-economic
zore but it does represent an excellent consumer market which might very well
be used by the surrounding suppiier regions.

As 2 matter of fact, the region where the Federal District is located
is not at all developed and has a rather low productivity index. The present~
dey rural settlements in the Federal District do not even meet 40% of the
reguirements of the consumer sources, In order to meet local consumption
requirements, we must import both goods and services from rather distant
producer sources (Sao Paulo, Belo Horizonte, Ric de Janeiro) and this of
course creates supply and price problems.

It is therefore desirable and perhaps even indispensable to mzke a
coordineted effort here in the realization of a planning program zimed at
making use of the nearest producer areas; some of them are excellent producer
zones Whereas others could be improved very shortly and thus supply the
merket of Bresilia. Both of these types of regions could definitely be-
come supplier regions for the Federal District as soon as a minimum of
reguirements has been met, such as transportation facilities, technical
resources, and capital,
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Characteristics of These Zones

The Federal Ulstrict, as we said before, is near geo-economic zones
that are already enough developed and that are quite busy; they constitute
& source of supply for Brasilia. loreover, the Federal District is close
to other zones whi ch, because of their votential wealth, could be trans
criced into new geowoconomic wones of the Federal Distriet in a not too dise
tant futurs,

(2)  Existing Gec-Zeoncric Zones

isting" here because the Federal District now uses
snts.  They are the following:

We use the word "o
them for its supply ship:.

(1) The ¥ato Grosso of Goias —- Which is mainly an agricultursl
zone, the most important farming zone in the Center-West region; here we
nostly find crop land and cereal crops; it also contains some of the more
important cities of the Center-test region, such as Goiania and Anapolis,
where ve have transportation, manpower, and capital facilities avsilable.

In this zone we can distinguish an older area where animal husbandry fol-
loved agriculture (Ceres, Carmo do Rio Verde) and a newer area, 2 forest
arez, whera we run into the vioneer frontier,

(2) The Zonse of Ipameri —-some townships in this zone are now

accommodating regular cattle herds and they heve refrigeration warehouses

in operation (b?t? lz0); they also heve a number of slaughter houses which
regularly supply meat for the populetion of Brasilia.

. (3) Zone of the Plateau -~ Yere amimal husbandry and mining
activities prevail (Formosa, Luziania).

() Triancle 7076 wm Including the rezion left between the
ande and Parnaiba rivers, along the bouncary with Sao Paule, Mato Grosso
and Goiaes, This is one of the most important zones of pare~brev catile rais-
ing ranches in the country (Uberaba, Uberlandia); this is also an excellent
milk cattle area (Araguari)., Agriculture is quite well developed here es.
pecially in arezs where we note strips of purple earth,

)(+

(5) Urucuie -~ The economy of this gzone is based or animal huse
bandry in agriculture, e;oeczaliy the reising of cattle with the help of the
natural pastures in the higher, steep~sided tasblelands (Parscatu, Unai).

(b) _Areas That Can Be Used [ Tmmroved]

he following towrehips can be improved and used, beyond s doubt, as
a res&l& of a study of arcas in addition to the zones ment1o‘,} above:
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Lezend of map on preceding page: 1 ~ state boundary; 2 - physiographic zones;
\ips; % - highways; 3 - railroads; 6 = zeo-economic areasy 7 - areas

<.roved; 8 « areas with unknown possibilities.

(1) Planzltina and Higuelendia, in the basin of the Maranhao
Ziver; this is a zone of considerable animal herds and forest areas which
could be used for sgriculture,

(2) Sitic de Abadia, Jzciara, Posse, Sao Domingos, Galheiros,
Monte Alepre de Goias, Arraies and Taguatinga, in the basin of the Parana
iver; this is a traditional animal husbandry arsa and the soil is very
ertile; here we still have many forest areas and the area of course is
pened up by the higlaray from Brasilia to Fortaleza,

O '_4’ ’U |~(;4

(3) Avra;uacu, Sao HMiguel do Araguaja and Caixes, located in the
basin of the Avagusisz River; these townships of course have the best natural
pasturages along the banks of that river and some of its tributaries; this
certainly nakes animal husbandry look very profitable and promising here;
in addition these towmshivs slso have great forest areas, similar to those
of Mato Grossc de Goizs and hers We have tremendous possibilities for cereal
crop cultivetion: the Belem-Brasilis highway, which runs acrcss the Tocantins
- Arvagusie divide, could of course be used in shipping the production of
these townships.

(4) Corumba de Goias and Pirenopolis; these townships of course
do not have as much Tertile land but they are nevertheless in & good posi-
tior becauze of their proximity to the Federal District and because of the
transportation faellities available here.

(5) =~ 411 of the other townships of Mato Grosso de Goias that

are shown on the map; as we know, this zone reveals special scil and weather

conﬂlti s, combined with the factor of the proximity of Brasilia and the
tellite cities.

(c) An2lvsis of the ¥av

The map shows a strip of the state of Golas and Minas Gerals where we
have towmships which, in accordance with the legends, represent either geo~
economic zones that are slready cvbply1n/ the market of Brasilia or that are
doing so indirectly; they arec particularly worthy of our interest here be-
cause of the ares in which they are developing.

The ermpty spaces on the map refer to the ares whose imporiance has

not been deeued sufficient to cover in the studies connected with our *Wo
trips.

It wr2s therefore considered advisable not to include them in the
zones of supply for the Federal Districet, except in an indirect fashion.

We might £5y that the areas shown on the map will develop a kind of
balange anmonzst themselves, perhaps constituting one single, great supply
rezion for tn@ Federal Districi, because of the favorable nalural conditions
and the transportation network which we have there = something that also




helps the more distant areas, of course,

This is true of Araguais and Parana

which will be on an equal footing with other aress actively participating in
the supply of the Federal District, such as for example, Mato Grosso de
Goias and Paranaiba.

EBrezkdoim of Towunshivns by Phvsiographic Zones

. !
I - Goias

a) Alto Tocantins

1 - Araguagu
2 - Sao Miguel do Araguaia
3 - Corixas
4 - Niquelandia
b) Mato Grosso de Goias c)
1 - Goidnia
2 - Goiandpolis
3 - Nerdpolis
4 - Goianira
5 - Trindade
6 - Caturai
7 - Brasabantes
8 - Nova Veneza
9 -~ Damolandia d)
10 - Anépolis}
11 - Petrolina de Goiéas
‘ 12 - Inhumas
: 13 - Aragu
| 14 - Itaugu
| 15 - Brasilandia
| 16 - Sdo Francisco de Goids
| 17 - Jaragud
18 - Rianodpolis
‘ 19 - Goianésia
| 20 - Rialma
| 21 - Ceres e)
| 22 - Carmo do Rio Verde
| 23 - Uruana
24 - Itaguaru
25 - Itaborai
| 26 - Itaporanga
| 27 - Rubiataba
| 28 - Anicuns
| 29 - Nazario
| 30 - Turvén%a
| 31 - Firminopolis
| 32 - S3do Luis de Montes Belos a)
i 33 - Mogamedes
i
\

S
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34 - Cérrego do Ouro
35 ~ Goids

36 - Novo Brasil

37 - Fazenda Nova

38 ~ Diorama

39 - Jugara
40 - Itapirapuid
41 - Aruanid
Planalto

1 - Pirenodpolis

2 - Corumbd de Goids
3 - Luziania

4 - Planaltina

5 -~ Formosa

6 - Cabeceiras

7 - Cristalina
Parani

1 - Sitio da Abadia
2 - Jacira

3 - Posse

4 - S3Eo Domingos

5 - Monte Alegre de Goias
6 - Galheiros

7 - Campos Belos

8 -~ Arraias

9 - Taguatinga
10 - Paranig

Ipameri

1 - Catalzo

2 - Ouvidor

3 - Tres Ranchos

4 - Goiandira

5 - Nova Aurora

6 - Cumari

7 -~ Anhanguera

II - Minas Gerais

Urucuia
I - Unai




s

< =~ Paracatu
b) fdriangulc
1 -~ Araguari
2 - Uberlandia
3 « Uberaba

Types of Coasts

Alfredo J,P. Domingues

o
given in July 1960,)

Geographer of the CNG

¥ lectures delivered during the "Geographic Informstion Course, "

The contours or outline of the literal are the features that give the
continents their characteristic appearance today, a shoreline, in other words,
hich we are familiar with today because of our topographic maps.

However, we must remember that th
respond to one of the hypsometric lines

e shorelines today, in reazlity, cor-
cf the region. This line is very

importent and investigators and reseachers refer to it a5 a basie line to
which we assign a conventional value or an elevation above sea level of 0 m.

This line looks like & rather stable line, at least as we look a2t it
on the map; but if we take a closer look, we must say that the literal {the
arez of contact between the oceans and the continents) is in reality a strip
or band. Let us therefore discard here the basic concept which considers
the literal as a line of water and let us consider it as a zone which in-
clues the coast, the beach, and the submarine terrace, which generally, pre-

ceeds the continental shelf.
ine terraces.

Finally we must also include here the submare

Although shorelines always seem to have atiracted the attention of
geographers ~- only much later than other festures .. they have now become

3

the object of a series of geomorphological studies which have brouzht out o

number of types of shorelines.

The shore strip or coastal strip
actlon between the sea and the land but

is not only the result of the inter-
it 1s the consequence of the siructure




of the hinterland. Due to this, the literzl has beconme a chapter in geo-
morphology which deals with a mode of the relief.

We must study the literal as a function of their nearby relief and
not as a function of an extensive nomenclature vwhere 211 the names of the
islands, capes, peninsulas, and bays would be reported -- something that
was done during the studies prepared on trips made during the 15th, 16th,
end 17th centuries.

Along with the oscillations in the ocean areas, which show that the
coast line is not fixed, man today has recognized a series of signsls which
indicate a varistion of the ocean level at various points on the surface of
the earth. ¥e thus encounter rocks which contzin remmants and imprints
[footprints] of marine animals at an elevation of thousands of meters where- -
as at certein other points, we have continental rocks that suddenly tura up
below the level of the sea,

Thus we ses that, although the present sea level might come pretty
close to a reference point, from which we mark our elevations, we must neverw
theless keep in mind that it oscillated as time went on.

To get a better understanding, we need merely look at the regions
covered by a glacial or ice cap, such as Greenland and the Antarctie, where
the thickness even exceeds 1,000 m. If all of this ice were to melt as a
result of a sudden change in the weather, then the volume of the ocean would
increase and the level of the ocean would top the current level by 30 m,
Thus all of the lowland areas would be flooded and mankind would face soms
extremely serious problenms,

As we study the history of the earth, during the Quarternary, for in-
stance, Wwe note that the ice caps were considerably larger and that they
covered vast areas of Europe and North America. As za result, we find the
oceans at an elevation that was about 90 m lower than the current figure.
During that period we had vast strips of land which increased the area of

11 of the maritime regions and which was subjected to the spread of the
ce cap.

-
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Teday, archeological studies reveal the existence of civilization
which Ilived 3,000 ago and whose remnants can be found at points below the
current sea level, as in the case of the Persian Gulf, where remnants and
vestiges of the ancient Sumerians have been found; these people had to move

to higher poinis. .

*»

These changes in the sea level -~ regardless of whether they are due
to the melting or accumulation of ice on the continents or whether they are
g2 conseguence of the accumulation of sedimentis -- are called teustatic os-
cilletions.®

Generally, these oscillations are found associzted with slow move-
ments in the earth's crust due to isostatic readjustments,"
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n to these movements, we have the orogenie dislocations
eiderable elevations to rise in certain places whereas other

Tn sumnary we can say that the outline of all of the coasts was ini-
tiated by relative movements between the land and the sea, The raising of
e certain rsgion or its submersion brought about different typss of land-
scapes.

The submersion of a rezion of hills and valleys led to a coastline
that is heavily cut by bays, broad estuaries, gulfs, fjords, and narrows,
separated by promontories, peninsulas, and islands.

The emersion co:sts, on the other hand, look like protrusions, with
road waves in their bazsic outlines, ete.

But we must identify other typss of coast lines, such as those that
are due to volcanic activities, due to faults, due to the action of the ice,
due to the growth of ¢liffs, elc,

These coast lines are rapidly modified by the action of the agents
of shore erosion and by sedimentation; as a result we have a large variety
of skore line shapes and coastal landscapes.

s a2 result of the continuwous action of the waves we can observe the
demolition of rocks that looked almost indestructible. Their fragments are
eradually pulverized and the meterizls may constitute deposits at the base
of the elevations. These products, added to those brought in by the rivers,
contribute to the increase of the continental zone.

Initially we find sandy belts Torming here and then, as the lagoons
are gradually closed up, the entire rorine strip becomes wider.

The acbion of the waves is very important zlong the development of
the literal. It results from a wave-like movement which brings about a cure-
rent and which, zt certain times, when strengthencd by very strong winds,

can have z very intense effect upon the shoreline, causing the formation of
undertow groitoes, etc. In our study of the literal, we arc primarily in-
terested in studying the fragment-carrying currents. As we study a section

£ the beach, We can see that the waves very rarely touch the literal per-
pendicularly; the withdrawal of the water always forme an angle of refrac~
tion which is essentially the same a2s the angle of incidence. As we care-
fully examine the fregments, we note that meny of them follow this back and
forth movement of the waves and are moved aleng the literal. Of course,
this displacement is more considerable as the waves become bigger and as
they thus shape up sandy belts (wooded sand bars or spits).

o
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Arother important current in shaping the literzl is re
the tides which can contribute -- in certain estuaries covered
lagoon depressions -- to the deposit of particles and to t

resented by
by mangroves

b
their cemenle




To yive the reader an idea of the tides in Brazil, we might look at
the folliowing:

Peraznagua 1.8%9 maximum semi-amplitude
Carbo Frio 1.02 w "
Salvador 1.5 1
Natel 1,91 » "
Fortzleza 2,08 n "
Amarracas 2,18 » n
Ttagui L,0g8 © 1"

Alonz the southern coast, the amplitude is quite small and does not
even amount to 1 m in Ric Grande do Sul.

Along the north coast, the values are somewhal greater and they ex-
ceed 8 m at Itaqui.

In some of the colder places, the coastal strip is subjected to the
action of the ice but we are not interested in thai here.

In the cliff and steep rock areas, which are worked over by the waves,
We can obssrve the ssparation of a large quantity of materials constituting
2 deposit which is gradually being worn down by the waves,

Chemical processes are very important here because they are respon-
sible for the formation of deposits which lead to hardening due to the cemente
ing of the sand grains.

Animzl 1ife here is quite diverse., Some of them build up cliffs
{coral, calcareous seaweeds) which constitute obstacles to the action of the
waves,

thers prefer the rocks, such as in the case of the sea urchins and
certain molluscs, Some of them dig into the sand, such as they sea cucumbers.

As 2 result of the action along the shoreline, we find relief forms
represented by c¢liffs and beaches.

The former correspond to the forms of erosion whereas the latter
would be the result of accumulation,

The c¢liffs here are not covered by vegetation, they have rather steep
slopes (varying from 15 to vertical and they can form grottoes), These
cliffs are almost 2lways preceded by a rocky platform which shows how the
rocks have been attacked here.

The beach as such is an accumulation of miscellaneous meterial on the
shoreline; we can find beaches macde up of pebbles, sand, and silt.

The finest materials generally are dus to the chemical action of the

»
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waves upon the coarser particles,

P

If vre action of the waves produces a displacement of the materisl,
we may have a formation of shoreline belts or strips which would then
straighten out the shoreline.

Clessification of Shorelines

To simplify the situation, we would like to adopt a litoral classia
ficiaticn here based on the "initial" or primary types which, along with the
development of the arez, then turn into the subsequent forms,

1. Coastline of Mestuaries" - This corresponds to the line of the
river systems that are invaded by the sea; these are easily recognized bew
cause, on the bathymetric maps we can find the outline of the old hydro-
graphic network, represented here and there by covered meanders; we have some

good examples of this type of shoreline in Bregil.

2. Coastline with “fjords" —- This coastline owes its present-day
appearance to a submersion and the fjords correspond to the glacial valleys
that were invaded by the sea (Norway).

3. Glacial vplain litoral —- This would be an emerging shoreline, to-

day, as in the case of Sweden; it corresponds to the plains shaped by glacial
erosion.

L. Non-glacial plain 1iteral = Here we heve the others which corw
respond to the extensive alluvial pisin [flood plain] shorelines which are
coverad by mangroves or besches and dunes, etc,

5. Litoral with structursl irnfluence as such -- This is due to the
Taults or fractures that occurred herec and Lhis group includes shorelines
vith voleanic islands or shorelines subject to dikes,

The litoral of Brazil represents almost no re-cntering angles or
curves, as we can tell from a look at the map of Brazil; only Africa has a
more straight-line outline, It suffices to say that the major openings in
our coastline are represented by the following:

Amazonisn Gulf 85,500 sq km
Gulf of aranha 11,850 v u
Bay of All Saints 1,052 n »
Bay of Paranagua 677 v w
Bay of Guanabare Liz m n
Bay of Saoc Francisco 108 n
Patos Lagoon 9,985 1t

lands are concerned, we can arrange then in two cate

)

The "oceanic" islands are represented for instanco by the islands of



Trinided and Fernando de Noronha and these of course are volecanic islands,

As far as the Ycontinental" islands ars concerned We have guite a
veriety hore. Some of them are very closely related to the neighboring re-
lief, such 25 the island of Szo Sebastiao and the island of Santa Catarina.

Others, however, correspond to the "'dependent! islands, such as the
delteic islands, in the archipelago of Marajo and Parnaiba. These are gen
erally very low islands; they are sandy or swampy and they are usually re-

shaped by river erosion or by other acts.

.

One very special type here is the type of the setein marginal ise
1and. "  These are islands that sre isolated from the continents by channels,
These islands revesl a very irregular topography. Their geological make-
up, their relief, and their hydregraphy are similsr to the nearby continental
areas, As exemples we rmight mention the following: lMaraca, Sao Luis,

Itamarzca, Tinhare, Boituba, Sao Francisco, ete.

Lecording to Professor Backheuser, we ought to consider another cat-
ezory of islands represented by those that are due to tectonic accidents,
Among them we might consider the islands of Sao Vicente and those on the
outside of the Bay of Guanabara.

Another category here is the category of "mixed origin,” such as the
island of Marajo.

Finelly we might consider the cabtegory of 1independent islands which
might be subdivided into "exterior litoral® and "intermediary" islands,

We can thus consider this block of the Mar mountain range, which runs
parallel to the coastline, to be dus to the presence of fractures which
isolated it in the form of blocks swinging back and forth into the inter-
jor. Here we might mention the island of Santa Catarina, the islands of
Quermedes, the Alcatrazes islands, the Sao Sebastiao, and the Grande island,
ete.

To understand the development of the litoral, we must study a geow
logical and a tectonic map. “e immediately notice, in the genesis of our
literal, phenomena of a "ectonic order," to the detriment of the external
dynaric agents which impress us at first.

Of course, the outline of the continent here serves as a field of
sction for these movements and for the "euststic movements! as such.

As we examine the shoreline, we notice that we are looking at a
2ssively accentuated oceanic line, wherc we do not have any deep gulfs and
here not even ithe peninsulas stick out too much, certainly not as much as

they do in other parts of the world. This is due %o the fact that the
Brazilian coast, generally, is of the "concordant type of negative displace-
ment,

]
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cctlcunj we would, if it were dise
fjords, deep profile sections,
I upon the structure of the continent.

S Or © ho ocean outlines remind us here of the
ol ent | Tlary t}e Cretzerous, a time when our shorew
line was quite different from whal it is today.
Clessification of Prepilian Shereline

Or. the besis of the geotectonic elements, Raja Gabaglia in 1916
presented the following section breakdowm:

&% - from Cape Orange to the north;
uary ©oast == zionz the Amzzonian section;

ed coast - from Peint Tijocs to Parnaibaj

e coast ~- up to Cape Santo Antonio;

. Concordant coast -~ up the sand bar of Ararangua;

. Sandy coast -~ from Ararangus to Xui.

this classification was that of the

The basi in
ic was used here only where it was ab-

]
nature of the coa
solutely neces

m
9]
jsi]
[
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On the basis of the geological criterion, we might divide it the
wey Professor Delgado de Carvalho Jid:

(4) Quaternary coast from the northern cornsr up to Maranhao,
Terrigencus coast,
(B) Tertiary coast with som

. 3

barriers, dhnes, and cllffs. Emersd

1‘9581"} ing

(=3

Aroldo de Azevede divided ths stline inte three secltions:

(4) The northern literal, characterized by 2 devression, full of
mangroves and swamps, made up of black and cowmpa md, generall: uulte ine

hospitable and provided with a very characterist Ty s
such as the red mangrove or Yreltimbo." Here we have z series of coastal
lagoons, This includes the Amazonian Gull, =z region which is constantly
charngirz. This section extends all the way down to Cape Sao Rogue, in Rio
Grande do Norie;

.

(B) The eastern litoral, which extends between Cape Szo Rooue and
=
¢ the Bay of A1l Saints {
o .
hed ’
section, which is lower and which is cut off tow.

b
(C\ "he southern coast with a quite different appearance.
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In the first section or streitch, the Pffvf U,Hr5551on, with lagzoons,
spits and bays, we have meny inlets and bays surrouned by high mountains
whose sides drop straicht down intec the ocean,

: rotehy, started by the Bz
cuth by a series of ve cle supnorted

<<g

.

in the LOMm of islands in the widst of

eV 18
E od] pilain, Its final portion is characterized by the ap-
cenrance of huge spits; here the crystalline comporcent disappears from the
surroundings of the sea,
ko 1869 joje "O?m)é»:}@‘) I,‘b—COl .."";Q ubs 1 msiteves

“osa Vacional (Mational Defense), Vol L, Rio de Janeiro,
7
963, Lo 5/~-)

IV, ‘The Resin of Peraiha do Sul

thern Paraiba River], one of
nitire eastern basin, covers the

the : iz nde » the ent

zres irrigated by the river of that name and its tributaries; this area has
been calculated at 56,500 sg km, all of which arc located on Brazilian ter-
ritory: it acccunts for roughly O. 750 of the uOu&l zroa of Brazil., It extends
over the stetes of Seo Paulo (13,500 sg km), 2io de Janeirvo (22,600 sq km),
and “inas Gereis (20,900 sq km).

rather lonz dravm out, ewtctding from East to West,
1 between its mexdinmum ' its meximum width,

1o and,

2in range,

n its middle
trious~

ra meuntain

It occupies the eastern wart of ths state of Sao Pau
covering the arca which extends to the North of the Orgaos mount
i
t

. F

2long 2lnost the entire state of Rio de Janciro, it penetrates
vortion intc the state of lMinas Gerais, throuzh the basins of

-

taries which come down from the southern slope of the Mantigue

4]

4
L

llorth it is bordered by th 1lowins mountain
2 untad

e e fo
Mentigueira, Cavarzo and Santo Eduardo; thesc wmountain ranges
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o
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asin of the Parana which is represented here through
utaries, the Tiete ?ﬂu the Grande, and, from the northe
s] of the first-named mountain range, through the

nhe Qusumin ba

To the East we have the Atlantic shoreline.

The Orgaos mountain range and the Szo Paulo section of the Mar moun-
tein range border on it to the South, separating it from the small independ=
ent basin of the coastline of the state of Rio de Janeiro and the eastern
part of the state of Sao Paulo,

To the West the =rea is bordered by the rather low elevations in the
vieinity of Moji das Cruzes which separate it from the head waters of the
Tiete, a tributsry of the Parana,

1.2, Ceology

In the ares of the basin we find predominating the ancient land
of the Pre-Cambrian, where the Archean appears to be dominating the situa-
tion rather extensively since the occurrences of the Algoncuien are rather
modest and are located along the boundaries of the basin, corresponding, in
tinas Gerals, to the head waters of its tributary, the Parazibuna, (Note:

The existence of two rivers by the name of Paraibuna forces us to make a
distinction between them; first of all we have the original stream which is
located in the state of Sao Paulo and then we have the tributary which is
located in Minar Gerais,)

The Tertiary soil is found in two ssctions accompanying the channel of
the lead river here and a narrow strip aslong the coast. The largest of these
areas is the one extending from the confliusnce of the Paraitingsz with the
Peraibuns (the source river) all the way to the region of Cachoelra Paulista;
the other one [the other area] extends from Resends to Volia %edoAda. The
recent terrain in the shore depression is made up ¢f a narrow strip of Ter-
tiary evolving into the recent Quaternary (Folocene), corresponding to the
delta of the principal river,

It addition to these occurrences we alsc find the massif of Itatiaia,
in the mountain range of Mantiqueira, consisting of alkaline rocks, presume
ably eruptive, with a highly disputed age. According to some peovle the age
would be Proterczoic whereas according to others it would be lMesozoic
Ife) L2
\t(h@ulC) o

The soils in the basin are very fertile but they are thersfore easily

ted; they revezl the typlcal characteristics of originsl Archesn dew
tion terrsin., The fertilily is more lasting only in a few valleys;

on the slopeo in the higher reaches, and in the valley of the main river I"ere9
-2less cultivaetion procedures involved in the coffee plantidtions prace

tically exhausted the soil, reducing the ares to relatively poor pastureland




1.3. Orography (Figure 2)

The reliel conditions differ in accordsnce with the regions
which involve the three parts into which the principal river is subdivided,
Let us use this subdivision in studying the orography.

Fiwst we have the region of the Upper Paraiba -- between the
sources of its principal source rivers: the Paraitinga and the Paraibuna
end their confluence; this is s predordnantly mountainous region with rivers
generally flowing from east 1o ucgvi in valleys opcned up between the foot~
¥ills of the mountain ranges of Bocalna and Quob;a~Cangalha, to the North,
erd the Szc Paulo section of the Mar mountain range, to the South. The
Bocaira mountain range reveals average elevations in excess of 1,200 m (with
some wountains topping 2,000 m) and the Quebra-Cangalha mountain range re-
vesls zverage elevations on the order of 1,000 me. The Mar mountain range
roveals elevations of 1,600 m in the region of the boundary between the
dtates of Pio de Janeiro and Szo Paulc and the elevations decrease as we go
towzrd the West, down to an elevatlon of 800 m at the end of this area.

The region of the Middle Paraiba -~ between the confluence of the
ngz2 and the Paraibuna (source river) and the region of Itaocara is
ton which inciudes this stretch of countryside; it is called the

T the Paralba and it extends from NeSu to Mast in other words, op-

w the flood plain, a depression with an almost level configuration
which accompanies the trough of the principal river with a variable width
thet is sometimes quite considerable;

-~ the crystalline and Tertiary hills at the bottom of the valley;
+hese are low elevations which immediately follow the flood plain and which
sometimes penetrate into it;

e~ and finally we have the slopes snd the peaks of the crystalline
tzins: here we find the Paraiba valley bordered to the North by the
ntigueirs mountain range which runs parallel to the river from the region
of Szo Jose dos Cempos all the way to Volta Redonde and, from here, it turns
away to the basins of the Paraibuna (tributary) River and the Pomba River;
<0 the South it is bordered by the previously mentioned Quebra-Cangalha and
Bocaina mountain ranges and by the Orgaos mountain range.

1 U

The elevations in the ¥antigueira mountain range are: 1,700 m in
Cadoos do Jordao (SP); 2,787 m at the summit of ngu;has Negras (¥G-RJ); 1,400
eters at Bom Jardim de Minas, and 1,000 m tc the North of Santos Dumont

e
i e
VAT ) .

The Quebra-Cangalha and Bocaina mountain ranges, which constitute the
dividing line between the Upper ard the ¥iddle Paraiba, reveal elevation
figures which we gave earlier; the Orgaos mountain range reveals elevations

above 2,200 m between Petropolis and Teresopolis and 1,200 m to the East of
Nova Friburgo.

‘>
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Lionp the southern Lounaary of the ba sir between the region of the
e uﬂw states of RJI=SP -~ where we come to the Boczina mountain
se and the Sao Paulo trctck of the Mar mOLﬂtBJﬂ range and the region of
21 Pereirz, wherce the Orgaos mountsin range begins -- we come to a re-
ively low region where altitudes do notl exceed 800 meters; here we find
e ed line and the highway; this region is also used for the trans-
water [waterworks] used for the generation of electric energy, as We
later on.

e
£y

4

U vl

rme to the region of the Lower Paraiba == from Itaocara 211

; this region starts from Itaccara and here the flood
ngly zssumes the appearance of a coastal plain, Some of the
lower mgunt~1n renges here still are rather close to the principal river, as
in the czse of the Santo Eduardo mountain range, the dividing line between
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g&hc basins of the southern Paraiba and the Itabapozna; here the elevations
jare around 1,000 m; next we have the Rio Preto mountain range to the far

‘Northeast of the Orgzos mountain range which, to the South of Sao
‘reveals average elevations on the order of 1,000 m and mountain peaks up to

Fidelis,
as much as 1,800 m. The head waters of the basin of the principal tributar
which we heve in this particular section, that is to say, the Muriee River,

ere loczted in the foothille of the Caparao mountain range, at elevetions in
excess of 1,200 m, slong the boundary with the basin of the Doce River,

1.4, Hydrvozraphy

1.4.1., Water Courses

(2) The Princival River

)

The Paraiba do Sul [southern Faraiba] is made up of the Parait-

inga and the Peraibuna rivers which flow together in the region of Paraibuna
(sP), about 30 km to the South of Cacapava and at an elevation of about 700
meters, The two original source strsams here have thelr origin in the vic.

are
inity of the boundary between SP and RJ, respectl veﬁy, in the Boczina moune
tzin range and in the Mar mountain range, at elevations in excess of 1,000
m; they flow east-west, parallel to the coast, in rather narrow and rugged
velleys. In the part consisting of its source streams, it is known as the
Upper Paraibta.

After the conALuence of its source streams, the Paraibs co vinues for

sbout another 45 km, 2ll the way to Guararema (SP), in a general ea 5
direction, In this region it describes g resl half-turn labor fa
turn], continuing from here, in a westeeast direction, parsllel to
until it reaches its mouth., Up to the repion of Itaoccara (rRJ), ©
Pzraibe reveals the characteristics of a plateau river and runs t g

harmel which, in some sections, looks rather gentle and is full of meanders
while in other sections it flows more rapidly in e mumber of rapids and water-
f211ls, In this section it is known by the name of Middle Pareiba, Belween
Jacarei (SP) and Cachoeira [waterfall) Paulista (SP), it runc through a long
Tertizry deposit, with & slightly declining profile, The Paulista waterfall,
et ITtacoara, drops about 450 m and in some sections the bed is carved into
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the ecrystalliine bed rock, as in the case of the region of Sapucaia (RJ).

ra, it looks like a plains river and flows
ection i1s czlled the Lower Paraiba,

After the region of I
gently to its wmouth, This last

S
&
O
0
n M~
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From the confluence of i ce streams 21l the way to the mouth,
it is gbout 900 kwm long. The Paraitluga, the longest of its source streans,
is about 200 km long.

In addition to its abovementioned source streams, we might men-
tion the following tributaries:

On the left bank:

he Paraibuna, which has its source in Santos Dumont (M) and which
r about 180 km through the territory of the Hinlng State; among its
aries we might mention the Peixe and Preto rivers, the latter consti-
tuting the boundary between the states of i and IJ for almost its entire
len~bh; the Paraibunz flows past [through] the city of Juiz de Fora (IMG);

).
flows £os

2 Pomba River, alwost 300 lkm lonz; its basin spreads oult zlmost
out the entire territory of the Mining State and the river finally
10 the Pareiba near Itaocarz, at the dividing line between the Middle

the Lower Paraiba;

The Murise, about 250 km 1o.g the lower course of this river is on
the territory of the state of Rio de Janeiro where it reveals the character-
istics of a plains river.

Cr: the right bank:

The Pirai which flows through the lowliand region situated between the
Seo Paulo section of the Mar mountain range and the Orgaos mountain range;
as we study the relief of this part of the country, we note that this river
vezlley has been earmarked for the construction of “ransportation routes and
for g reservoir dam for the production of eleciric power; we will see how ime
portant this river is, because of this situztion, later on;

The Pisbanha is about €0 km long and flows past Petropolis (RJ); its

main tributary is the Paquequer which is 75 km long and flows through the
city of Teresopolis (RJ),

he Dois Rios, formed by the confluence of the Negro and the Grande
rivers,

Almost a1l of these tributaries are pleatesu [highland] rivers and
have rather narrow valleys between the crystalline foothils; here we have
meny weterfalls and rapids with a considerable water power potential, The

‘I
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; are rather interesting from this viewpoint because they flow

T very near to the 00¢3u11n. thus facilitating the transposition
ing 1ine {water divide] with a grest difference in elevation,

3

o]

n the case of the Dﬂraibuna (source) stream and the Pirai.

This does not apply to the lower section of the Muriase and the Dois
Rios rivers, after the confluencs of their source streams.

1.4,2, lakes and Cansls:

In the region of the delta we have numerous small lagoons. The
city of Campos is linked to the Fela lagoon by a cenal; this canal is not
included in the basin and It is, in turn, connected to the lagoon at Macae.
The entire area is known as the lMacae-Campos canal; it is about 100 km long
and facilitates waterway connection between these two cities,

In addition to the abovementioned lagoons and the canal, we might also
mentlon the dams which have been built in the region of Pirai-Barra do Pirai
(one on the Paraiba River, at Barra do Pirail; the other on the Pirai River;
the thi rd orie is located alona the divide); these dams were built for future
water power utilization. e flooded area, which would not appear to be too
big in tno case of each of tle»e dams, individually, nevertheless is quite
consicderable when added up.

1.4.3, HWaterfalls:

The principal waterfalls, from the water power potential angle,
are the following:

-- Paraibe River: Island of Pombos, 160,000 hp; Sapucaiaz == 125,000
hp, and Funil -- 40,000 hp;

-= basin of the Paraibuna (tributary): Marnmelo, on the Parzibuns
River - 16,000 hp; Cachoeira -- 80,000 hp and Picada == 21,000 hp, both of
them on the Peixe River; finally, we have the Areias - 22, 690 hp, on the
Jacutinga River, a tributary of the Preto River;

-~ Plabanha River: Alberto Torres —- 15,450 hp;

-~ bagin of the Pomba river: Cidade, on Pomba River -- 10,000 hp;
Maria de Barros, on the Piau River -- 13,320 hp; and Mela Pataca, on the
Meia Pataca River -~ 11,900 hp.

In addition to these waterfalls we must also consider the <~ssibili*y
of tapping sources across the divide which would further incr case the wa
power potentiel. These possibilities exist in the interior of the basin,
between the basins of the Parana and the Paraiba and within the basin of
Paraiba and along the rivers on the litoral.

The main points that have been studied here would yield the following
potentials:




-~ in the interior of the basin: the Preto River -- Pirapetinga
) with 150,000 hp; and the Alegre brook -- Piguete River (SP) with

-= fror the basin of the Parazna to the basin of Paraiba: the Para-
2 River (a tributary of the Tiete) -- Paraiba Rlver (8P) -- 750,000
Szoicai River -- lMoreira (SP/ = 60,600 hp; the Grande River —-
aiado River (tributary of the Preto) (.J - 87,000 hp; the Grande
be 2 he rather wide Vermelho stream (basir of the Paraibung we
1) (MG) == 90,600 hp; and the Fortes BEiver —- Pomba River (I5G) -
o
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-= from the basin of the Paraibuna to the litoral: Paraibuna River
(sonrce) ~= Ubatuba {SP) == 70,000 hp; and the Parziba River -~ Pirai River —=
L jes wide stream (RJ) -- 1,000,000 hp. -
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The total potential of the basin would appear to exceed 3 million hp
or roughly 14% of the water power potential of Erazil. .

1.0, HNavigability

The basin looks rather unfavorsble from this viewpoint, espec-
ally as regards the tributaries; of these only the Muriae would appear to
evezl conditions for navigation in its lower third, although they would
appesr to be rather precarious at that.

The principal river contains three navigable sections: from the
mouth to Szo Fidelis; bstween Barrs do Pirai and Resende and between Cachoeira
Peulista and Jacarei; the latter two sections will lose their significance
comoletely after the construction of the reilroad and the highway running
along the river.

The river mouth reveals conditions that are rather unfavorable to
nevigation,

1.5. Climate (Figure 3) ‘

We have three different types of climates prevalling in the three
parts of the principal river.

‘e

Along the Upper Paraiba, using the classification by Xooven, we find
the Cwb climate prevailing (high elevation tropical climate with cold sume
»s and summertime rain) in the basin of the Paraitinga; next we have the .
Cfb climate (subtropical with cold surmers) in the basin of the Paraibuna
(source) and in the Bocaina mountain range.

tlong the Middle Paraiba we find predominating the Cwa c;;mate (high
elevation troolcal climate with hot summers and summertime rainfzll). As we
reach the foothills of the Mantiqueira and Orgaos mountain ranges, elevation
makes the summer more gentle and we then predominantly find a Cwb climate;
in the massif of Itatiaia and in the higher portions of the Orgaos mountain
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7 have a transition to the u > climate, Along the southern boundary
gin of the Pirai River and tho Grande River (source stream of the
“qu;) ve have Cfa climate (subtropical with hot summer), Along
wel of the mein river, below the region of Tres Rios and in the lower

Poriba River, we can observe Aw climate (hot and humid with sure

Along the Lewer Paraiba we find the Aw climate predominating; we obe
served this type of weather at the end of the section of the iddle Paraiba.
We observe the Cwa type of climate only in the hezd waters of the Muriae
and in the Sante Edusrdo mountain range.

> temperatures are quite anOi&ble hpre. The average of the maxi-
atures here is between 26°C and 28° C; it rises a little in the
ion of the I Fle Paraiba and in the rezion of the lower Paraiba:
est region, with average maximum tempveratures between 520 C end 34
egion of Itaocara, at the confluence with the Pomba. In the high
egions of the Bou1¢nM9 Orgaos, and Itstiaisz mountain ranges, the temperaw

s drop considerably and in the last-named mountain range it is between
4° ¢ and 16° cC.
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The average minimum temperatures are between 15 C and 1? C and

this figure goes up o A,mzio C along the Lower Psraiba. As we go h&yher

ug, particulerly in the massif of Itastiaia and in the mountain rarnges of
Boesine end Oib os, these averages drop and in the latter two mountain ranges
they are arcund O° C.

There is heavy rainfall in this area. Alonz the Lower Paraibz and in

a rather narrow strip along the Middle Paraiba, to the south of the »rin.
CAp&l iver and exterding from Vassouras (RJ) all the way to Cantagalo (RJ)
-~ reglons in which we have somevhat less razin in this basin [reﬁ‘ons with
the least reinfall in the basin] «- the annual precipitation is betwsen
1,000 and 1,250 mu. In the regions of the massif of Itatiazia and its o0
hills, in the Sao Paulo section of the Mar mountain range, and in the Orgaos
mountain range, the rain gauge indications are rather high and here we have
an annual precipitation in excess of 2,000 mm; in some points along the

lastenamed mountain range we get as much as 2,500.3,000 mm,
1.6, Vegotation
The area of the basin originslly was hepvily covered 1

dense tropical broad-leaf forest almost 211 over. We had o typ1~a1 1itora1
vegetatlion only in the strip to the east of the city of Campos (RJ)

Human actien can be detected 211 over the basin, princiczlly in the
form of coffee plantations; as a result, the forest has been alrwost corpletes

g}
ly devastated and, because of the predominant soil type (a2 rather weak layer
of decomposed Arc 1ean), as well as the rather inefficient cultivation method
and the violent action of erosion, we can say that the current vegetation
cover consists almost absolutely and predominantly of poor pasture land; here
wa find a veriety celled the "Guinea grass"Y on a larger scale. The tropical
forest todsy is confined to some of the lower regions of the valley, to the




tops of some of the higher elevations, and to the slopes of the mountain
ranges bordering on the basin; some of the areas have been protected as a
result of thelr conversion into national parks (Itatiaia, for example) and

hy what 1ittle remains of the forest is a target for random devas-

3,
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1.7. Over-sll Estimste

The analysis of the physicgraphic factors of the basin of the
southern Paraioa reveals that it is located relatively around the centers
of Seo Pzulo, Rio de Janeiro, and Belo Horigzonte:; this makes the basin exe
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t note the rather neﬁatlve aspect of the rather easy exhaustion
01l type; combined with other facltors, this has heavily cut down
on seme of the initielly existing possibilities here,

he rather unfavorable conditions presented by the relief, particu-
larly hogo that are reflected in the transvortation problem, however, are
praciically offset in view of the rather important location of this area
hich we emphasized above.

The hydrography, over-all, revezls a considerable water power poten-
tizl, dincluding waterfalls and places where water could be switched across
the divide; on the other hand, the navigability of these rivers and streams
is vaery insﬁgnificant

The climate is very good throughont the entire area and would permit
ettlement without restriction. Some of the higher elevations reveazl con-
ditions that are very suitable for summer vacation spots and hezlth resorts.

In summary, some of the physiographic asvects as such are so favorw
ebl thzt we can say that the area of the basin is extremely important.

2. Histcrical and Population Aspects

2,1, Historical Aspects

The basin of the southern Paraiba has been influenced by almost
all of the principal events in the historical develooment of Brazil.

The region of the lower Paraiba, which was a part of the captaincy
of Sao Tome, wWas the scene of the first colonization attempts during the
first half of the 16th century although there are indications that this

effort was launched in 1539 with the buildinz of '"Vila da Rainha't where the
township of Sao Joao da Barra is located today, right at the mouth of the

Parziba.

The creation of the captaincy of Campos dos Goitacases, on the land
of the old captaincy of Sao Tome, and the founding of the city of Campos, in

‘e
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e 17th century, marked the firm establishment of colonization
then began to flourish during what was called the "“sugar

7 Wwith the captaincies of Pernambuco and Itamsrzca,

Saec Paulo, duying the ¥Irdisn hunting period,! was the point of de-
parture for the pdouve s who hexded for the Upver Paraiba and the upper
poriicn of the Middle Paraiba. Proceeding from the Middle Paraiba, via the
head waters of the Upoper Paraiba, following along the trail of the Goi-
ansses ic m Goias], they r eachcd the bay of Parati after crossing

the ! this helped establish the first major link between
Sao ulo and Ric de Jansire

In the woper pociicn of the Middle Parziba, during the “gold rush,"
We had many pioneer grouns who tried to negotizte this area, hesding for
Mines Gerais; this also led to the ebtaDilShment of & few majoyr towns among
which We might mention the following: Jacarei, Taubate, Pindamonhangaba,
Guaratingueta and Lorena.

Taring the Ygo ld rush” the link be tween Rio de Janeiro and Minas
Gerzis ~- which initial s accorplished via the M"old road" and which ran
along the chvzouslv mentioned nases traﬁl running through Parati -
be uhﬁ ”n,~ road," crossing the Crgaos mountain range in the
e: 1 g the Vallb rs of Pisbanha and of the Parz-
t

the 1lini between Rio and Sao Pzulo was
highway via the zccess route a2t Itaguai
 to the first step (Cacador Thunter] rozd) and the crossing of the

Mohntd*n range, corresponding to the depression between the Mar and

Eal

Lras
Orzgaos mountzain ranges, which we nmentioned in connection with our study of
te

Cr: the eve of the indspendence of the gold rush was just
about exhausted., This led to the develonnc icultural activities
and, in spite of the importance of Lhe an cultivation aress at that tinme,
& new crop developed and grew rapidly 211 over the country; this was the
coffee ecrop. This coffee plantation drive now spread out and ponulated al-
rost the entire intericr zbove the Mar and COrgsos mountain renzes; coffee
plantations brought a rather uniform soil utilization pattern to the valley,
especially 2long the Middle Paraiba. For a lorg time, the basin of th
Paraiba preduced almost our entire coffee output.

ring the second half of the 19th century, the 118};w still a very
important coffee~growing center, was irproved considerably wit sect to
transoortation., The Punion and industyy" railroad 1in bc*meﬁ Pdt?opo¢is
and Julz de Fers (18u1)* a ”at%er daring entezrprise at tuat time, for 2 zood
distance runs alons the current BRw3 [highwarr] li*’lﬂg these t cftjcs;
v7

P i
the railrcad link beﬂ en: Rio and Sao Paulo (1877) was built a¢1 he
to the plabcaxﬁ trrrough tha cepression bp*v sen the Yar and Orgsos moux
ranges; and the raily oud link between Barra do Pirai (served by the Riow
Szo Paulo railroad) and Lafalete (MG == at that time known by the nams of
Queluz d, Hinas) 188%4), represented undertakings which greatly heﬁ: &d

(




coffec plantations were echausted, these producer regions

iy the Paraiba rapidly and radically deteriorated. At that

td savead to other areas which did net suffer from this phen-

on 3 The decline here was spesced up tremendously as a

re T the munuov s shortages &t the e“d of the century and the complete

a n of slavery: this just about ruin tka plantations, along with

the manpover shortage; soil utilization me Vnod were nol changed and new worke

itions were not worked out.

ctivities were a rinimum and we now find
I ) extensive mitk cat nd related activities;
the Parsiba vzlley thus went throuzh & phase of real stagnation.

of the 20th century, indusirial activities wers

1 one of the twe centers here was the mining city of

J s a result of Europecan {primsrily Ge,mpn) immigration;
T ere during the decade beginning in 183C. This was alse
t" e oL

b

5t hydrosleciric power nlant in South ﬁm@“ica was
; >, Sprang up a textile industry which earned that city the
nickname of the YBrazilian YManchester

Simultaneously? the development of the indusiriael centers of Rio and
wle, outside the basin, but very neszr it, brought szbout a situation in
more and more paople Were once again sitracted to the Paraiba basin,

-~

a
islly because of the avallable water power. Hydroelectric power plants
to spring up all over and more and more resources were tapved here; this
the vc¢lej tremendous upswing, especially when the power systems were
in with those of Szo Paulo and Rio

The valley thus began to emerge frow the coifee crisis as a result of
industirial development although at that time the growth rate was still rather
slow,

When plans Were made for the establishment of a heavy steel industry

1ity in Brazil, the valley of the Paraiba revealed conditions which
urned it into ideal spoi; the region around Volta Redonda was selected

into an
is facility; from a small town of 6,000 peovle in 1940, it grew to
inhabitants in 1950, According to all indications, this tremendous
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growth was influenced primarily by the following factors: the proximity of
the mzjor consumer centers; location halfwway DeUWeeﬂ the mines (in Minas
Gerais) end the ports of debarkation and embarkation (Santos and Rio de
Janeiro); a magnificent land transportation notwork; abundant and cheap power
(Rio-Sz0 Paulo system); skilled manpower; and large supply of industirial water
{Peraiba River).

We can say that the foundinz of Volts Redonda launched = new indust-
rizl phase in the valley which is currently keeping up with the over-all

P

national growth rate.
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2,2, Povulation Aspects

The basin of the Paraiba is heavily ovopulated; we might estimate

t vitietion at about 3 million; this would give us 2 population dene

v of more 7 people per sq km, There is a marked balance between the
urban and the rural ponulation.

fhe principal population nuclei (including only the urban population),
sis of the 1960 census, are the following:

-= in Minas Gerais: Juis de Fora (128,300 inhabitants), Muriae
(25,600), Uoa (25,400), Catepuases (24,800), Santos Dumont (24,100), Leow
peldina (21,500), and Alem-Paraiba (19,300);

== 1n the state ¢ Rio de Janeiro: Campos (132,000), Petropolis
(120,000), Volta Redonde (84,000), Nova Friburgo (55,600), Barra Mansa
(51,500), Teresopolis (29,700), and Iteperuna (22,700);

-~ in Sao Paulo: Taubate (65,900), Sz0 Jose dos Campos (56,800),
Guaratingueta (38,300), Jacarei (28,100), Cruzeirec (27,000), Lorena (26,000),
indamonhangabe (20,100).

The populetion does not reveal any speclal characteristics here, ex-
cept for the rather grest degres of miscegenation. The groups of Eurcpean
irmigrants (mostly Germans, especially in the regions of Juiz de Fora,
Petropolis and Nova Friburgo)and Asian immigrants (mostly Japaness, heavily
concentrated in the Szo Paulo poriion of the valley), contributed greatly to
the settlement of the valley; nevertheless, no major settlements of for-

igners [unassimilated immigrants] continued to exist here,

Some of the cities have rather interesting and worthwhile educstionszl
systems; the factor of education here is most closely tiedwin with the pSy-
chologiczl factors; a few of these institutions are nationally famous, such
as the cellege at Nova Friburzo, in the city by the same name, and the IT4
(Aeronzutical Engineering Institute) at Szo Jose dos Campos; in this valley,
likerise, at Resende, we have the magnificent Military Academy of Azulhes
Negras, an esteblishment where Brazilian army officers are beins trained.

2.3, Over-all Estimate

The historical antecedents indicate that this region has played
a major role in the development of the nation as = whole.

As far as the population potential is concerned, speaking in terms
of pepulation density and Lype of settler, we can say that this is a QUaTm
titatively and quzlitatively high~level area.




3, Eccromic Factors

4 5,03 o K
3.i.1. Phneral Fxtraction

The basin does not reveal any deposits of petroleum or mineral

Caroen.

In the Tertiary basins of the Middle Paraiba we have large deposits
of oilecontaining layers in the form popularly called (by the way incorrectly,
so) pyrobituminous schists.

he reserves of petroleum here have been estimeted at about 2 billion
osuoared to the other Prezilian fuel reserves, this would be about

3 times the kuown petroleum reserve of Bahiz and this could also be compared
rgy of about 1/3 of our already identified Brazilian carbon re-

serves

Inthraction as such does not involve any problems because the horizons
are almost on the surface. However, the selection of a product that can be
processed and its actual processing do involve problems. The selection ine
volves problems because of the arrangement of the richer layers between
poorer and sterile horizons; the processing as such [that is to say, the re-
fining ) would involve problems of a technical and economic nature and we are
still running tests here.

The production of liquid or gas fuels by means of the distillation of
the schist has been experlmented with since the last century in various
places where deposits are located. The ccmpanies which tried to develop
this on an industrial scale, by means of smz2ll plants, Were inspired more by
optimism than uy scientific background and many times they employed a rather
primitive technology; these companies have been qu+ down and, what is even
e, they created the mistaken idea that industrialization here with bi-
Zncus schists as an economic basis would not be worbh while.

In 1952 the government set up the CIXB (Bituminous Schist Industrial-
ization Commission) which, at Tremembe, near Taubzte, established an experi-
mentzl station for the processing of this material; here realistic tests can
be conducted. The SIX (Superintendency of the Industrial Development of
Schist [Siste]), which replaced the CIYB, now a vart of Petrobras, through
its processing division, developed a process (called Petro-Six) which proved
highly efficient in the pilot plant and whose applicability will be checked
in a prototyve plant ‘o be built by Petrobras in the area of the basin, at
S. Mzteus do Sul (PR), where We have another mzjor deposit of slate (Irati
formation).
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Thp superintendent of the SIX, in a statement released in 1963,
t t his team had been successful in what he called "meeting ithe challenge®
prese 34 to his group.
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cwever keep in mind thet, zt least for the beginning, Petro-
riority in these projects to the regions outside the basin
cally, to the arees formed by the Irati formation.

In edditicn to slate, the basin slso reveals deposits of peat and

lignite. There are peat bogs in the townships of Campos, Barra Mansa,
Resonde, Bom Jardim (i3), FinJamorhanzabs, Teubate and Cacepava, Some of
these are rather small-scale and locsl operations, except of course for the

period of the last war (between 1942 and 1945), when there was & great shorte
age of fuels and when the EFCS had to go into the peat bogs of the laste
named three townships., There are deposits of lignite in the regions of Qua-
tis, township of Barra Mansz, and in the township of Cacapava, The first-
named area is not at =1l importent and the second area was effectively oper-
ated only during the fusl shortages in 191841920 and 1944,

The geological structure of the basin has turned out to be
rather unfavora ble from the viewpcint of mines and wminerals.

The only deposit which is really worth mentioning is marble and here
the principal producing tovmships are Mar de Espanha (MG), Campos and Canta-
galo (RJ). The first nsmed is the biggest producer in Minas Gerais, accounte
ing for ebout 1/3 of the output of the state; the other two are the prinecipal
producers in the state of Rio, with a volume QODrox1mately equal to that of
Mar de Esparha. Altogether, the basin provided for less than 1/3 of the
Brazilisn output with a figure of 12,000 tons in 1961,

The basin alsc reveals the following deposits:

- Limestone, generally found alwmost all over the area;

- Pyrite (sulfur), in Itavera (RJ);

e Clay particularly kaolin and "tagua%; kaolin at Barra do Pirei,
Valenca, Sapucala and Sumidouro, in the state of Kic, and in Juiz de Fore,
Bicas, and Mer de Espanha in Minas Gerais; and "tagua' in Pindamonhangaba
and Taubate, in Sao Paulo;

-= Feldspar, at Juiz de Fora;

- Quartzite, at Jacarel;

- Graphite, in Szo Fidelis, Padua, and Itaperuna (RJ);

== Diatomite, at Campos;:

-~ Mica, at Matias Barbosz, Bicas, and Iima Duarte, (¥G);

-« Mickel, at Tres Rios;
- Hobium and tantalum, in the form of cclumbite and tantsalite at




Ube, Pomba, and Marize (MGZ);
w= Zirconium -- Zirconite, at Sapucaisa;

we Thorium, along the Pomba and Murize rivers, in the townships of

Sapucaia and Vzlenca (RJ) and along the litoral we have alreacdy identified
deposits of thoriume-besring monazite although there is disagreement as to
the reel possibilities of these deposits.

5.1.2. Vepstable Extraction

Wwith the almost total devastation of the forest reserves in the
find that vegetable extraction is slmost extinct here,

D

area, ¥e
3.1.3., Fishing

In spite of some of the rather suzgestive nawmes, such as the
Pirai and Ouh r rivers (meszning fish river, in Tupi), the rivers of
in cammot be considered very rich in fish. The office of the Secre-
Y Agriculture of Sao Pazulo, with some success, tried to introduce some
o the more atiractive species. As a result of this effort, we now can find
fish 211 along the Middle Paraiba,

3.2, Asricultural Production

With the exhaustion of s large portion of the arez of the basin,

due to the helter-skelter cultivation of coffee, we find that sgricultural
activities are confined to a rather restricied ares, We might however men-
tion the following major aspects here:

-- stubsistence farming; extensive throughout the entire ares which
can be considered self-sufficient from this viewpoint; there is az surplus in
some products and these surpluses are shipved to the major centers in Rio
and Szo Paulo; here we might mention rice which is cultivated very exten-
sively in the Sao Paulo pertion of the Middle Paraiba, and in the basin of
the Murias where we have, in addition, corn, potateoes, beans, tomatoes, and
gsrden vezetables in general;

-~ Sugsr cane; the region of Carmvos, the basin of the Pomba River and
the rezion of Resende, parulcularly the former, are the major producer cente
ers here, accounting, altogether, for about 12% of the Brazilian outvut;

-~ coffee; in spite of the drop in this industry, the basin still
re alS a rather considerable coffee production;

= cotton; we have a number of cotton plantations here, particularly
in the zones of Muriae, Cantagalo, and alonz the terraces following the bed
of the ¥iddle Paraiba;

- fruit cultivation; here we have a wide variety of species with a
number of exporiable survluses or with other surpluses that can be used in
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auotry; by way of example wWe rdight mennlon the regions of Sapucaisz
ch are Temous for the quality znd guantity of their mangoes; and

i must not forget the zone of Campos which is a rma jor producer of
lent g¢(wao paste;

i l G ties of Petropolis; Teresnpolis and
standingly successful in the production of flowers for
ra, pariiculerly in the orchid line;

we flowar cul
Yova Friburgo sre ou
[oh

S

the market of Guang}

-- eucalyptius; one of
the growing of eucalyptus tr
with the kind of consorvatio
badly; what this area

he ways in which the land is used here involves
; practice however must not be confused

st reforestation which this vallcy needs so

a program for the immediate and over-zll ine

¢reage in timber to ropl.ce the exhausted forest reserves; this is particu-

lerly true of the Seo Pavlo section of the Middle Paraiba where the euczlyptus

is planted on 2 major scale; from this tree we get lumber, charcozl, rail-

road ties, conciruction material, and raw material for paper production.

3.3. Animal Husbhandry

Here we have extensive beef cattle ranches, spzcializing varitie
sing miik cows for dairies; this ranching industry has replaced

‘ ¢ t»uion sector, especially in view of the manpower shoriage and
the l y*clo from the exhavsted soil. But this did not help in the economic

*coveﬂy of the area because animal husbandry here is being conducted in a
raether inefficient fashion, with a few honorable exceptions., 4s a rule, there
is no effort being made to raise pure-bred cattle; the stable facilities are
very poor and the pastures are Iikewise very poor. Nevertheless, the valley
does have a considerable dairy output znd hore we might mention the townships
T Sentos Dumont, Tres Rios, Vassouras, Resende and Teubate; here we have not
only a large volume of milk but also derivative products (cheese, crcam, bute
ter, buttermilk, etec), Some of the beefl cattle are slauvghtered but most of
the meat is consumed in the valley; beef cattle is aleo used for field work
although on an ever smaller scale.

O

In addition to beef cattle, the basin reveals large herds of pigs as
well as poultry farms., The herds of horses, mules, sheep, goats, and so on,
are relatively small in number and importance,

3.4, Industrial Production

kN

The basin of the Paraiba, even before the C3Y, revesaled a rathe
considerable industrial development; but it grow tremendously zfter the ec
t95+¢u1ment of the CSN and today we have & large number of industrial faeile
ities scattered 21l over the zres, festuring a wide variety of activities
We can summarize the situation hero as follows:

Electric Power., We have seen that the Paraiba River and its
tributsries offer good possibilities for electric power procuction. However,
Mos the water bodies here do not permit the establishment of s jor facile
ities; they can therefore only supply some of the local needs, &s in the czse

o




of the Piabanha, Paraibune (tributary) and Preto rivers which, with a few
flier electric power plants in operation, now suoply the regions of Petro-
/ viz de For
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The mzjor undertakings here imﬁrl'y invelve the tapoins of water

cn the other side of the divide; this is true for instance of the

© Barra do Piral where waler is being vumoed from the Paraiba River

slong the Piral River; in the sscond sectlon of this pumpinzg syse
f&te“ is moved from the dam? across the divide, and it is then fine
: the installations at Lajes. lNost of the waeter supplied to

nere comes from the basin and we m ﬂhu take a cuick look at

most important ones are the following

iilo Pecanha, now operationszl, turning out 230,000 kw,

.

ontes

, now overational, producing 158 ,OOO kv, with a new plant being
progrermed here for a final outpul of 325,000 k.,

Ponte Coberta, producing 45,000 kw with another 45,000 kw capacity
uncer construction.
1. 4 >

tlonz the Paraibz River we wight mention the following plants

Paredao ™unil, under consiruction, in the Resende (RJ), for e
znnad outout of 210,000 kw,

Ilha dos Pombos, now operationzl, suvplying 162,000 ku
Llong the tributaries we might mention the following:
Sobraji, prograrmed for 51,000 kw, on the Paraibuna (tributary) River.

Ficada and Cotejive, both of them on the Peixe River, in the basin
of “he Peraibuna (tributary), designed for 36,000 and 14,000 kw, respectively.
Piau, on the Piau River, basin of the Powbz River, now turning out
19,000 kw with another 9,000 kw facility under cornstruction.

Meuricio B, on the Novo River, basin of the Pomba, now turning out
kw, with another 15,000 kw under construction.

Areal, on Piabanha River, now operationsl and producing 18,000
Power plant projects ere now under study at Simplicio and Sa

both of them on the Paraiba River, in the region of Sapucaila, prog
260,000 and 400,000 kw, respectively.

}"Q)

Lfter 211 of the projects now under consiruction or on the drawing

boards have been completed, the Paraiba basin will turn out the rather ap-
preciable totel of 1.8 million kw, including the smaller plants. O0f course,
2 major portion of this potential will be supplied to the stzte of Guana-
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e the basin; nevertheless we must point out that the
rstem with the Szo Paulo system, which has already bsen
the Furnas system, to be established shortly, the bas-
us possibilities for supplying its own area,

Hetallurgy:

(a) BHeavy Industry: '
In our discussion of the historical background of the basin we
saw that the region of Volta Redonda was selected for the establishuent of
the National Heavy Industry Company vwhose development marked Brazilis debut
in the heavy 1nqustﬁy sector. This facility became operational in 1946
with & figure of 250,000 1 of steel per year; in 1962, the figure had gone up
to 1,250,000 t, Most of the outpul goes to consumers in Rio and Szo Paulo,
This heavy industry center gets its wmining products from Minas Gerais and
its coal from Santa Catarina, although other coal shipments come from abroad,

In addition to the CSN [National Heavy Industry Company], we might
mention the Barra Mansa Heavy Industry Corporation and the Barbara Metallur-
gical Company, both of them loceated in the city of Barra Mansa, in the state
of Rio de Janciro, In 1962, the former turned out 67,000 t of steel whereas
the erqu tonn of the latler is intended for its own metallurgiczl uses.
Both of them get minerals and mining products from Minas Gerais whereas the
fuel in the case of the former, is primarily petroleum and, in the case of
the Barbara plant, vegetal coal.

(b) Nonferrous lstezls:
The CESPRA (Stanniferous I
Redonda where 1t processes mining p“oduct- from various sources, particularly
cassiterite. Together with the Companhia Industrial Fluminense [Rio de Jan
L

<
b2
e}

Company of PBrazil) has a plant at Volta

d +
»\7
;,J

eiro Industrial Comparny], Which is D“S?d ou side the region of the basin, in
Niteroi, it is respo uLbl@ Tor the production of tin in the state of Rio de
Janeirc; in 1961 the output was 1,523 t, more than 98% of the Brazilian total
output.

- Nonemetellic Minerals, This basin is the home for & rather

diversified industyy which processes these wminerals; here we might mention
the production of Portland cement, with a fac*omy at Campos {Cimento Paraiso)
and another one at Volta Redonda (C1nento Tupi); the latter is of the sider-
urgical type; a number of towns have factories turning out cement products;
various other products, including refractory biricks, eeramic products, and

50 on, are also produced here in a number of towns,

-~ Chemical Products., In its coking plant, the CS¥ turans out
various by~products which in the past had to be imported; here we nghb MY
tion benzol, toluol, naphthalene tar, creoscte oil, anthracenic oil, xylol,
disinfectant oil, ammonium sulfate, pitch, solvent narhtha, ete. ¢A addi-
tion to the CSX we also have the army'!s power plants (the President Vargas

Factory at Piguste, SP) and the Dupont Company (at Barra Mansa) as well as
the major installations which the big Sandoz Company is erecting at Resends;




ere the company will turn out its entire line of products (chemical pro-

] extiles, leather, paper, and other items),

- 2_ nuDowbablon fguipment, Here we must really emohasize the
zuto factory ¢f General Motors, at Sazo Jose dos Campos, and the National
keilroad Car Factory, at Cruzeiro

== Zrocessine Industries: Food Producis. We can find food prow
s a“WOSu in the entire area; here we mizht especially emphasize
'f’a

e
IS
ck

dustry in a number of townships in Minas, and in the states of

Paulo; next we have sugar refining, particularly at Campos, Re-

uiz de Fora; we also have candy factories here, primarily at

; Taubate; next we have cracker and biscuit factories, particularly
ies at Jacarel and Petropolis; we a2lso have many rice, coffee,

corn, and cassava processing plants and of course beverage plants,
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== Textiles, Here we might mention espccially the townships of
@ 7z de fora, r2, Jacerei and Sao Jose dos Campos, although we have
other big plants in a number of other towns,

C,,

£

-~ Metelluregical Sector. A number of factories have besn estab-
1ished in the basin for the purpose of utilizing the sheet metal and steel
plate turned out by Volta Redondz, in addition to the Barbara Metallurgical
vy which will turn out forged material and iron pipe for various pur-
Amonz the other installations we might mertion the heavy-machine
Dllﬁalhg plant at Taubate, in Taubate, the Babcock boiler factory, in Resends,
arnd varicus other steel plants in the area,

.5. Transportation Routes

3.5.1. land transvortation: Railrocads (Figure &), The basin of
the Pareiba is served by one of the best railroad networks, including the

21l Reilroad of Brazil, the Leopoldina railroad, the Rede Mineira de
. and the Campos do Jordeoc railroad.

The E¥CB (Central Railroad of Brazil) comes into the basin, from Rio
de Jeneiro, on & standard [wideJ-gauge, double~treck line, reaching the
veiley P*ouvh the depression between the Orgaos mountain range and the
20 Paulo section of the Mar mountain range, extending all the way to Barra
o Pirai. Up to that p01nu it corresponds tc the section jointly used by
the TPS, TPO, TPC, and TPN [sic].

& plits, continuing with the wide-gauge track, altuoagu this
e-track, toward Barra Mansa (section jointly operzted with the
0) end toward Belo Horizonte (together with the TPC and TPN). From

Mmoo

ra lansa the EFCB continues to Sao Paulo, constituting the TPFS.
The ErCB then operates the so-called zuxiliary line; this is 2 narrow-
gauge line linking Javerl outside the basin, to Tres Rios and some branch

lines on either side of TPC; here we might mention the L 32, between Benfica

L4




and (¥3) which in the future is to be linked with the TPO.

The Red: lneire de Viacao links Angra cos Reis, on the shore, to the
scuthern part of e crossing the TPS al Barra Mansa and constituting,
Trom here on, the narrow-gsuze and single- gauge track TPO. In this same
fashicrn it then runs on to Cruzeiro (SP), connectinz the TPS to the TPO in

the soutke n part of the state of Minas, outside the basin.

The Leonoldine reilrcad connects Rio de Janeiro and Niteroi with
Vitoria (ES), crossing the basin at Campos, along the Lower Paraiba, constie
tuting the T4, which is & narrowegauge and sinzlewtrack line. In the same
wey it links Rio de Jansiro to the forst zone of Minas, climbing over the
mountzin range by means of a cog rail system, to Petropolis, constituting
railroad lw“K 130, This 730 line ILNKS up with the TPC at Tres Rios, as
well as Juiz de Fora, through the L31 line -~ Furtado de Campos -- and Juiz
de Fora, continuing on to Ponte HNova, outside the basin,

T4 and the L30; the Lecpoldine railroad is made up of a
branches,

The Campos do Jordaso reilroad links Pindemonhangaba, on the TPS, with
Campos do Jardao

Wekitays (Fieure 5)
The besin is also served by the magnificent highway network and
here we mizht single out the following:
= (e} o

BR-2 [highway) <~ Rio ~= Sao Pzulo, paved, two-lane highwsy now under
construction;

BR-3 ww Rio == Belo Horigzonte, psved;

BRelt «e Rio--Bahia, paved; the section betwseen Teresopolis and Alem~
Paraibz is now under construction and for the time being this section is bew
ing replaced by BR=-3 between Rio and Arezl and by BR-83 between Aresl and
Alem-Parsiba;

BRw5 == Riow-Vitoria, crosses the basin at Campos; paved up to Campos
and from here, to the boundary of the basin, it is now in the process of bew
ing paved;

ER~32 w= Szo Jozao da Barraw-CamposSe=iuriac--Catazuases--Juiz de Fora
~~Caxambu, under construction, finished up to Murias, with only a few sece
tions paved;

BR~57 m= Barra Mensee-Tres Rios, paved, links BR-2 to BRe3 and
through ER-873 also to BRe4;

BR~58 - Frem Resende to Caxambu, paved:




ER~78 = Lorens=--Piquete--Itajuba, paved;
Bfn77 o= Pindamonhangabs--Campos do Jordao--Itajubaj;

BR-82 ~w Leopoldina-~-Uba;

BEwf% ww Areale-Alem--Peraiba, paves, currently used as replacement
o

for the section of ER-4 which is now under construction.

Tr. eddition to the federal highways, we have a number of state high-
veys which are in rather good condition.

3.5.2, Vaterways. The waterways are rather unimportaent here al-
hough we wight mention avzgation on the Lower Paraiba, between Szo Joazo da
= s

Arways., Although we do not have any regular lines serve
1 v cities have good landing fields and have a rather heavy
ir traffic invelving sv“ll private airplanes and air taxi service

3.6. Over-all Estimate
The sconolic factors in this area would appear to make the basin
oF the Paraiba extremsly important in the future development of the nationfs

he basin is a supplier of animal husbandry and agricultural products
rs of “*o and Szo Paulo: its supporting and basic indus-
ar tlcularly hjdroelectrlc power and the product line of
ther important part of the country; next we might menr.

ment in varicus sectors of the industrial field as such;
icent transportation network and we would certainly not
we Were to say that this is one of the up and coming econw
razil.

ES
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There are no political factors that would eppear to have any major
nce on the problems of the basin. The recent movement of the capital
remublic to the interior and the subsequent creation of the state of
zra, to all appearances, did not have any positive or negative effects
are worthy of mention here.

5. Conclusions

On the basis of our analysis of all of the various factors involved

in the basin of the southern Paraiba, we might come up with the following

conclusions:

The basin reveals predominantly favorzble factors in all aspects;
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avorable aspects we might mentior the position of the
© to the major centers of Iio, Sao Paulo, and Felo Foriz ente,
oredominant soil types, the water power potentisl and the

historicel background goes, we mentioned that the
in almost all of the major events marking the ecornomic
nation:

its manpower potential is quite high, both cuentitatively and quali-

Among the economic factors we might mention the diversification of
activities dn the valley &1 the marnificent transvowuatJon retr rk available
ﬁhere* we might elso mention the importance of the basic industries and the

grocessing industries which sre located in this basing

Anong the unfavorable factors we must keep in mind that these factors
are almost entirely cancelled out by others which, because they arc
mendously favorable, more or iess counte rb lance the unfavorable factors:
thus we can say that the difficult terrain relizf of the basin and &

(.)

ic the rather
precarious nature of its riversg with the almost complete abeer . of zable
zciions, 4 stablishment of a afnlflccht t on

ENEDO
i &5 fore, we must alW"\o consider the relative
position of this bps:“, the sko taqe of major mineral resouv ces and the lack

&

of & mineral extraction 1nousvry did not prevent the establishment of a
heavy indusiry in the basin because there were some other very favorable face
tors which made this development possible.

In conclusion, finally, we can say that the basin is extromely iwmporie
- 1)

ant, compared to some of the other parts ol the country.

The Avarvziz-Tocantins Corpdlex and the CIVAT

(Scurce: CIVAT [Inter-State Commission of the Arzruala and Tocanti
Valleys].)

Introduction

We know, because of the shortege of financial and techriozl resources
in Efe, 1, we do not have the oroper co;d tions for an over-zll znd effechive
ex in gll areas; this meszns that s ¥ ully select our projcets
gn priority to the most import We are surs that, if
cne criterion of priority were followed, Zra most unde?dﬁvolooed arez
would not continue to be abandoned; yet, thi h the best oute

s it
look and it would be difficult fo find another rezion that s%o*‘ﬁ heve a
LR )
i Toc

Y

hicher priority than the valleys of the Arzguela and the anting,
AronT varicus supﬂorting arguments we rirht nmention the “:ei thet, we
slready heve o tromendous federal investment here in the form o the Bresiliz-
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tnother very important fact is repreosented by the tremencous water-
through the region; here we have immense possibllities for nave
st lezst for boats and ferries, if we do the proper kind of plan-

3 vy e e o . oy
n and sebtileomendt is of course a very in

The factor of colonizatio L
ivity as electric power, irrigation, por
s

‘mrt o: such other areas of ac
zcilities, education, public

Due to the tremendous variety of
complexity, combined with the shortage oI
rust closely coordinate and carefully »lan
the only way we can avoid duplication and Ta

S0 time, w
he entire effort because that i
ilu

w0

Secause of the tremendous importance of the problems of the region
and beceuse of the urzency of the solution of these problems for the states
involved and for Srazil as a whole, an agreement was signed on 8 June 1962,
in the city of Araxa, sebtting up the CIVAT for the over-all development of
this fabulous W Lley.

JowwW ion

"he srea of the basin covers 884,14 , and is ed in the state

o Golas where we have the major portion of the territory or 49,0%; 21.7%
o

T

“ s e
located in *ato Grosso, 15% in Para; 13.6)° in taranhzo; and 0.7% in the
»al District.

he population of the valleys, accordin: te the 1960 census, was
1,994,401 and today should be more than 2,000,000.

In the valleys of Arecuaia and Tocantius ve have 177 uovnsﬁlo s; of
- . - . y . PP - /7 - -
thess 141 ars located in Golas, 172 in Mato Grosso, 16 in Para, 7 in Maranhao,
and the Federal District.

The rezion on which we are Jo w our atitention now has some Un-
usually adventagcous characteristics which we nmight deseribe as Tollows:

Linking the nearest foreign trade porit to the capital of the Republic
tremencous possibilities for agriculiural development, for extraction,

it hes gy
and for industrizl developmen®; this situation, by itself, would guaraentee
W

) EN

s hizh return on the invesimenw.

In the horth, in the state ol Para, chesinubs, cocoz, and lumber are
nstural »iches which would jLStifV develovment projects and their resulis
*ou"g uOT?&lﬂLy be irmediately positive for the cormerce and indusiry of

br




vy A

states of Golag and ‘nhao, we have carbon mineral, palnm

ny which represent undeniable natural resources and wealth,
Mind areas which ar erﬁdv being exploited and which also
features for anina

e a
1 hus und}"v

ith the opening of the Carolins~Balsas hishway, highway BRe24, the
\way network ol the Frazilian Northeast was interconnected. The
drouzht aress, in the replon we are studying now, could be turned
renendous bresdbesket, producing cereal crops, flour, and meat; the
don fecilities carrying these products could, on the return trip,
ty sugar, and craiis products, lie must point out that the only
hJﬂroole-ﬁric power plant will be built in this ares at Farinha (5,800 k)
this power plant will ;'ovida the electric power necessary for the developw
mont of the industries tLat will be based on the local resources. This ares

is endowed with all of tho facuors for a tremendous, we might almost say
explosive developunent,

R

t\iﬂ‘w i oo
AR S

(the 13tk parailel), we have & natural
Bahia, Along this entire scetion, mine
v there would be no competition with azri-
xpension,  In other words, the mineral deposits are so easily zc-
they would not interfere with a major agricultural exoanq¢oh.
¢ nower plant will he built at Seo P911x (MOO 000 kw) and
the supporting structure necessary Tor a hizh productivity

cu¢bu:al

iericuliural Situstion and Poesibility
ners have beon develoved without any

The loeal conditions only permiiied ove
involving small manvovwer incrow-

3

oo L () - b — 2, 1
off thic, the cow herds in the

7 and under
investrients,
caleulated ot 6
ccuble per sq Yan,
 cdevelon catile ranching v
order 1o covrect this situation:
assistance 2ll the way to menpower training
cessing, especially mezt, rilk and leather.

. Rl -
¢, Today we
1 F N
tuo norohern
o

Hoz products also have the most promis4nv pTOSDGCpS

e an estimated 4 million hoss hore, conc
rt of the region., However here arsain we
order to imorove the vroduet and its sale,

Other tyoes of cattle ral renching, in smaller concenirations,
but nevertheless sconomically cuite promising, ”on 4 include e
ete., We have sbout 500,000 horses and about 300,000 males he

rust mention the poulitry farms which, in thic reorion, add ur
<

-.
o)

[
n,

As fer ezs azriculiure 1s concerned, this rczion co
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and spontaneous developnont, TDottlenceis of course have in-
ontinuous flow ol pr Qu0b¢0u oesnecizlly a5 rezards trans—
sales, [inancing, and technicel assistence; these

under which the formors arc struggling here; ba-
ther unstable.

The curvent output of the region is about &.6 million bags of first-
zrade rice (the Goias arca alone produces 6. 4 million bavs) s by ite
sclf would justify a tremendous planming and resources conce ion effort
in suppert of cortain specific and final solutions,

w addition to rice farming, We wight slso make a special stucy of
our corn, bean and cassava Crops, not only because of the current production
yolume (3 willion [tons] of corn, 1 wmillion [tons] of beans) but also be-

¢ oot trﬂleidous possibilities of expansion; Lhls inecrsese could cer-
v be Lh esult of a policy that would provide security and stablility
Term development and for the sale of the harvest.

it
t woulq be compmrwae to the onz fiber! of the Horthe
e is concerned, the coffee besns would cerualnly be
- .

t=grade product turnsd out in the state of Szo Paulo;
hat botn cotton and cofiee have tremendous possibilities for

“neral Resources and Reservas

.f\ 4- 3
V399

+thin the context of the tremendous econorric potential of
e Aregueia and Tocantins rivers, the wining resources and weal
sion would be enough to call the governrienc's atlention to th
v of its participation in the developmeni of e Brazilian basic
tyv here, Although she has onc of the richest subsoils of the world,
1 finds her economy constantly sapped by foreign currency expenditures
[V

e DaSe
ealth

D
ck

(‘D

C

i
of this v
Tezsiniliid

(‘lﬂ)

kS

to cey for import of essential minerals that are needed by a country
in z phase of industrial development. Tbis orings out the urgent necessity

for oprospecting in the Brazilian subsoil; we must make the best possible use

of our highly valuable minerals, vnclud1n~ strategic rminerals, and we nust ‘
thus step up the industrial development of the country. In the region under
consideration hers, the known deposits of nickel, graphite, rock crystal,

and asbestos, as we shall see later on, would appear to be enouzh to nro-

e tremendous improvement in ithe Brazilian import bala . Ve mus

zlso erphasize the great possibilities for thc existence of 1, which is
cdecisive factor in the develovrient of the 3Zrazilian heavy ¢

ja il O}

5

a
e

™

According to a revort by the Hureau of lMines ani ths
B Production Department, nickel derossit studies in this rep-
i the ‘ollod*nv information: althoush we have meny cifferent
deposit r 45 were explored. fccordinz to the ovinion of Villism Pecora,
head of the mission, these denosits revesled the following valuss: cublce
content rigorously measured -- mineral with 47 nicikel: 180,000 tons;
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indiceter Yes5erves ww mineral with 2. N5 nickel: 4 million tons; assumed ro-
SEYVes «- I.3% nickel: 9 million tons.

Tho reserves for the entire "nickel-containing district will not exw
ceed 16 million tons, with 1-3% nickel,

"It is possible, " said Pecora, "that this district might furnish as
much as 5 million tons with an average of about 4 nickel and up to 1 mil.
lion tons with an aversge of 6% nickel content,

As we can see, this is a deposit that is not only important from the
Brazilian viewpoint but that is also quite large and quite importent from the

Lernational V1evvo nt. In eccordance with data extracted from the Bulletin

the Mnistry of Flnr“ve, Bragil is 2 niclel 1rnorter, with 2 total of 1.5
rillion tons per year, althouzh we have two nlants that can turn out nieckel
in Brezil, the "Liberdade" and the "Worro do wlauo"" plants,

According to prospeciing done by the "Vatu" Company, the nickel cone
sumer market in Brazil is liable to absorb 3g0u0-'?000 tons of electrolytic
metallic nieckel per year, for the oroduction of inoxidable steel ¢1loys,
rickel~chrome, ferro-nickel, and finally a whole series of metallur rgical
products in whiech nickel is an ¢aportnnt cost factor,

W

0]
- 0y

1lso have all of the neces ssary conditions for the extraciion of
pyrite in the vicinity of liquelandia or we cen develop a project on the
basis of the sulfur deposits in the town hip of Xambioa, in the northern part
cf the region,

with this short explanation we arc tryine to show the tremendous size
of the investment and the econonic significance of the nickel denosits in
the frxz'aia—Tocantins reglon,

Ssbestos [Amlunthus] In the state of Goins we have a ruaber
of amianthus deposits: crysotile, crodocilite, and arphibolic ardant
lhe first type is the one that is now beinz studied in the resion of

valleys; here we have a deposit in the townshin of Uruacu, nser the Sao
Felix plant.

$
EN
CU
i(

Lready been started in this rezion by
BN

pany, d with the "Brasilith group; a larzce
ated a tons of fibers, has been discovered hore

Iy imporiing asbestos, Srazil wastos almost 5 million dollars » soenr,
As we shall see, the establishment of an asbestos supply indusiry would bo
extrerely heloful because we would be ablo to save a considersble smount in

Toreign currency.
Cooner. Due to the lack of funds For hrvabctnnﬁ we nave not found

9ny econord.eal deposits of copper in the reglon. e did prossect deposits
1 the tovmship of Uruacu and the results did net indicate any econorically
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exmloiteble deposits., 'The only copper thaebt we could extract right now in

i%ﬁs ?ﬂ”ﬂoa would be the sections in the devosiits of garnierite in the towne

"*{uﬁlarﬁ a which gives us & percentaze of 0,5% copper in the nickel
ould have to be extracted before the nickel could be properly

.

ch hes been exploited in this region
r during the last world war. But
hore ig no federal government fine

This is a mineral whi
Tor aq : and it was quite popul
the operation here is rather confused and

~

P-4
-5
(¥

ock crystal in this region accounts for at leas t 20% of the Braze
and 60% of the world output.

Althou,h Brazil is a preat exvorter of rock crystal, i
al and sticks for ontical purvnoscs beccuse it doe
of processing this material,

rstal oroducing townshins in the region are: Xambloa,
Arepeaing, Pium, Arag \aceris, Cristalandia, Nazare, Pau-diArco and Sao Luis,

in the township of Filadelfia and
there z2re OOSSLb;llEleS in some of the other townships of the region, The
purit; of the gypsum in this region is quite high; it is 05% pure calecium

Whatever there is in the region here 1s located in the
cao diiliancn, constituting some rether smell deposits not
tons, with a percentaze of 46,37 manganese,1/l iron, and

T
0.2%. v I s, It is used in maXkinz svecisl batiferies containing
znese or electrolytic manzanese,

deposit is too smell to establich 2 scparate mill here; besides
the distance boetwesn the devosit and the industirial centers is very greai;
the area would therefore not be able to comnete with the manganese industry
in imapa, Urcucum or LaTaiete, in the region of the iron industry guadrangle.
Iica, The problem here is the seme as in the case of rock crystal.
It t been properly explored and prospected, It is very important
however on the domestic market becauss it is used in electricel eguipment,
tﬁl "“Slong and electronics. DBrazil is the second largest producer of raw
ca in the world; we should really be exploiting it in a processed fasnlon,
which would mean that we would earn more for our exports here, A great

poriion of the 3razilian output comes from the Arefuaia-Tocantins region
whose industrial development urgently recuires attention from the federal

governmnani,

Greohite. The reserves of graphite in the region werc estimated at
15 million tons. The most importent graphite districts are in Peixe and
Perana and the rinerzl revesls the followinz charachteristics: fixed carbon
—-= rore than 704; ashes -~ less than 2%; silica -~ less than 0.5%,

- 106 -

by




rs

imports 2 toua_ of 3,14C,000 & rs* worth each year and due
oxt prices wWe have L;@ game threal to a rising domestic ine
in other items., This means that we rmust definitely expand
-ravhite in the Aragueia-Tocanting reglon which could immed-
¢ Brazilian industry wihich is so short of this item here,

Rutile. Idike mica and rock crystal, this is a prospecting product,
Durinz the war, the state of Golas was a great producer of rutile [titanium],
not only for Brazilian industry but also for the United States. The rutile
producer arsas in the region are located in the townships of Pirenopolis

and Corurba and, outside the basin, in the township of Ipameri which, during
the last war, exported 500,000 tons.

Gold. The outlool: for the utility of these deposits in economic
s agelrst the background of this region, can be quickly sketched as
follows: wWe have information as to the existence of gold mineral in Cavale
cante and Amerc Leite, in the vicinity of the Parana River; these however
are not worth mining right now. Surveys made by ¥.J, Ferreira and Leonardos,
how deposite in the following townships: Cox uﬁbc, Pirenopolis, Jaragua,

hiquelsnuﬁa, Pilar, Amaro Leite and Arrzias, Studies made by Gardier also
mention deposits in the rezion of Dianovolils

nonds,  Diemonds are of great %mnowtpnce 0 Brazil not only be-
cause , e precious stones but because they are alos used industrislly.
The Arsgusia-Tocantins region revezls the fOLLOﬂlﬁx outlook: dlamonds have
been prosvected along the Tocantine River, in the viecinity of Itagusiins,

e
at the waterfall of Lajeado, and in the region of larsba, There are diamond
denosits also in the aluvium [mud] of the lanuel Alves Grande and Sono rivers,

Lecording to estimates made by the PROSPEC with respect Lo the lenses
in the V10i1¢tj of ‘arsba, the gold hers would exceed 250,000 carats; the
government should thczefor vay more ~ttenition to this area and devole nore
resources to prospecting; the govermment should perticipate in this effort
in order to prevent the smuzpline of diamonds in this township.

Redioactive Minersls, No search for radicactive minsrals has beoen
conducted in this recion so Tar., However, devosits of uraniumn have been
discovered in the vicinity of Porto Franco; this fact was mentioned in 2
presidential messaze in 1962,

oundation for any nation¥s develon-
i

o}
oI

ment a2 : s is the graatest bottleneck our heavy
irdustry. The inportzace of coal in the Brazilian geconomy 18 bheacoming ine
creasinzly accentuated as the industrizlization of the counitry progresses,
So fer, orly three coal basins have been explored in Brazil; these arec the
bzsing of Perena, Rio Grande do Sul, and Santa Catarina., The first wo sre

S
not suitsble for heavy industry because they carnnot be coked., Only the
third containg ceoal that can be trensformcd into cole but procduction is
L +=llion tons, which is about 407 of the Brazilian requirements,
lone, Brazil imported 13,626,000 dollars worth of cosl, sccountm

-
inz for 60: of Erazilian consumption,
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posits o ) eral. In the basin of the Fresco River, larg
of arihracite cozl were discoverec.
in 1957, six outerops of carbon-contal ia re found as
ogical s 2y cf the Aragusia-Tocantins block by the
{ i of Carolins and th i norther part
i e th of bLik
D 1 d e cor~

erification of these deposits and the geological survey reports open
ts for uhe Brazilian econony in the heavy indusiry ector,
utlining the deposi;s already found and spellin
utilization, should be

Vezetal Exiraction

The vegetal extraction industry is impnortant for two reasons: first
of 211 it is in the arez with the lowest index of advancement and; sécond,
it reveals the best possible opportunities for repid development and for
the ¢ver-nll progress of the enlire region.

palm trees, and brazil nuts, as well as wvarious {vpes of
v require an effort gimed al the organization of production

the product; this of course alsc means the investment of
2ry for the develorment of the entire area. Let us look
ics in this connection,

a2 1961 study made by the FAO for the SPVEA, we can find
the conclusion to the effect that a2 forcest reserve arez should be crested

for the following purposes:
(a) preservation of mahorany forests in the northern pari of the

(b) manszgement of these reserves under modern uuﬁjniSLfawlon,
(¢) preparation of studies and exporiments aimed al the revival of
ithe mahozany forest for the purpose of promoting its growth.

We can find the following observations in s study made by the CIVAT:
o

(a) so far, we have no control or government supervision over the
lumber industry;
(b) the small reserves that are left are bein
here is no besic study of the ecomonic votential ren

{(¢) there has been nc check on the ¢o"c estatio e:;orts, especial-
1y in view of the fact that the search for mahorany 1@ ds to the cutiing of
trzils and roads into the forest and this in turn moans thai ofher types of

'1

C:
rasent heora;

devas t ted now and
S
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heing lost or wasted completely; these are trees that are of no

Lo interest to the mehogany ODEYaLUIS;

) e are wasting about ¢ 0% of the timber that could be prepared
s

aze, for both ﬂome tic purposses and for export

Brazil nuts. The Brazil nut is an important factor in regional de-

velocv:nt anc we have a major producer center in lMaraba which sells about
35% of the totel Brazilian cutput or about 17,800 tons per year.

Here agzin we have bottlenecks which prevent the expansion of the
output and which might be outlined as follows:
! g

== 1o minimum price in production zone;
we BSrazil nuts arc not industrislly processed in the producer zone

g,
Il
n
m
]
l“‘)

-~ 10 government weasures or regulations relative to purchasing active

§L;es in the producer zone,

olated more or less here be-

We must also point out that Maraha is is
zuse of the inadegquacies of the transportation system; 1t depends on river
transportation for contact Ugth Belem, via Iwmperatrisz, ada;t;o“ to the
fact that it has no medical or hospital facilities, no education facilities,

and public utilities,

Palm trees. The rational utiligation o? our palm tree resources, for
dormestic consumption and exporits of various types of oil and vegetable fat
Eould give the economy of the region a tromendous impetus and would create
2 highly profitable industrial center here.

From the palm nuts [almonds] we can oxt“rct 01l that is used in cooke
ing or as fuel and lubricant. The palm cake, as by—pﬁodubu nefeg 1S @Xe
tremely valusble in cattle feeding. The chell is used for making plates,
brushes, flour, etc., It can also be turasd into coke or it can be pressed
and this gives us a fuel with a high calorific value.

The esteblishment of 2 palum products processing indust
products industry in the producer region, considering the trb‘
for vegetable oils and Tats, both at home and abroad, would ¢
to some excellent possibilities and would appear to guarantee
revurn,

For a country that has = power shortage and that wanits to promote
its over-zll econowy, the problem of the establishment of new power sources
is rot connected only with invesimenis in power lines or the local consumer
rerket. One must also consider the possibility of exporiing this energy
since it is a raw meterial that is needed in many finished products.

58}

The principal hydroeleciric power facilities of the regicn are as
follows:
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Itaboca ................ 3 000 000 kW

Santa Isabel ........... 1750 000 kW
Alto Aragcuaia ... .. .. 40 000 KW
Santo Antonic ...... .. 150 000 kW
Trés Barras ......... .. 460G 0C0 W
Mosquito ... 8300 kW
Farinha ........ ... ... 5300 kW
Itapicuru .............. 2000 kw
Lajeadinho ............ 1500 KW
Lajeado ................ 1250 000 kW
Sao Félix ... ... 400 000 k

Parana ................ 5060 00C kW
Maranhao ............. 200 0060 KW

can plainly see that U 231

they would recuire large sums of caoit

construction of the Sao Felix power plan
a result of the urgent need for the est
lant in the township of Hicuelandis.
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Not zs large, although likewise of great economic importance, is the
© Farinha which is located in the far north of the basing this

Te
1 supply the following consumer wmerket: Carolina, Balsas
adelfia, Itaguatins, Hazare, Piaca, Tocantinopolis, Porte
ena and Babaculandia,

ability of the Araguszisz, which had its untiring protsgonist
% lhaes, even at that time was a natural instrument for the
econcric integration of the Brazilian Center-West.

It was the vision of this economic development which caused the Cenw
tral Trezil Foundation to build the Tocantins Railroad (117 km) which sup-
plermented the waterwey, thus clearing the major obstacle of the Itaboca
weterfall,

In the region of Araguaia~Toczntins, river navigation and aircrafi,

g de

over the past several decades, were just about the only means of transnoru-
ation.

H

the reader a better picture of the transportation situation
ia-Tocantins valleys, we will discuss each one of these means
tion separately.

o gilve
in the % agua
of transporia

watervays
Navigation on the Arsguasia is still guite regular along such sections
ot

s s
s ¥iracema do Norte to Estreito and from Imperatriz to Marabza; in other sece
tions it is intermittent, such as from Maraba to Zelem; but there is never
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any qualitetive control her During the harvest season last year, about
50 boats were trevelling bdck and forth along the Tocantins, mostly from
Mareba and the vicinity; these boats had a capacity varying between 20-60
tons and 81l ¢f then carried Erazil nuts.

Air Tines

Air line connections are becoming more and more stable here because
this is the fastest means of passenger and light cargo transportation; neat,
for instance, is delivered to the North,

The air line companies maintain regular line service to 26 out of the
177 towns in the area; the region is served by airports under the federal
government as well as urder state and municipal governments and even under
privete control.

Railroads

In the Araguaia~Tocantins rogion as such We have the Tocantins Rail-
road line which is 117 km long; it links Jatobal and Tucurui and was built to
clear the rather serious navigation obstacle hers, in the section of the
lower Tocantins; this of course is the waterfall of Itaboca., This railroad
line detes back to 1894 and reveals a number of technical inadequacies on
he permsnent wWay and on the curves where we have a radius of &0 m, and
redes of as much 7.5%, 4 study wes made of the possibility of extending
the railroad 21l the way to the banks of the Xingu. which would make it pos-
ible to reach Cameta on the other side; this would have been an ideal way

tr

ransport minerzl out of the valiey.

a

U)d

to
Highweyvs
e sx7 sabamette ot R

The H¢anay network is definitely caeing consolidated now, The con-
struction of BR-14, supported by other h¢7nways (B 7, 21, 24, Llg, 106) cer-
tainly makes this region a definite part of the national economy., The sec=

ondary connections will strencthen the north-south link even further; this
link of course is the BR-14 highway.

It will be up to the highways to handle most of the transoor
volune if we are to make proper use of the tremendous econoric poten
of these valleys; vezetezble and m4ne“sl extraction as well as anima
bandry and agricultural products could certainly be carried most ef
on the highways,

Action Taken by CIVAT Durinz the 2 Years of Its Fxistence

Althouvzgh the CIVAT did run into a number of problems, we must say
t its accomylishments during the first year of its existence fully justi-
ed the motives that inspired the creation of this commission; Lhis has besn
oved by the confidence expressed in it by other government agencies, by

t
fi
or
the governments of the member states, by the press, and by public opinion,
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Although the organization had to struzgle with a shortage of finane
cial resources, there has been no decrease in the enthusiasm which has in-
spired the menbers of the commission in an effort Lo help in the economic re-
covery of a region inhabited by almost 2 million Brazilians.

The CIVAT thus carried out a number of major projects which had a
high priority on them, sncluding the following: :

T. Collection of Secondary Data

(1) Collection of all westher and reinfall data in the region;

(2) Collection of all population and econ mic data in the region,
covering population figures, area, townships, population density, agricul-
“yural and animal husbandry output, etc.

(3) Obtention, through SFVEA, of a1l aerial photographs, from the
wallol all the way to Belen, representing an investment of more than

OW
ct
5

[
m

1ion cruzelres.

TI. Topoeraphic and Hydrogzraphic Survey of the Tocantins River

ww TEelem-Itaboca section with 435 k.

This is being handled on the basis of an agreement between the
1¢ DEN (Hydrography and Navigation Directorate of the Ministry of
iavy), and the CIBPU (Interstate Commission on ihe Basins of the Parana-
. the purpose of this progran is the following:

- Obtention of basic topographic and hydrozraphic as well as bathy-
metric data, as well as preliminary hydrological data from the lower estu-
vy of the Tocantins Kiver, with the figures necessary for the study and
lsnning of improvemsnt projects for the benefit of navigation.

R

o]

Plammed Projects

Py LAkl

(2) Flanimetry -- a polygon vias
zeodetic bench mark; preclsion corresponding

(b) Altimetry -~ parallel to thi
be conducted, accompanying the general polyzon;

(¢) Establishment of limnimetric posts and lines;

(d) Bathymetry service, tied-in with the previously mentioned

opened up from a first-order
o third-order triangulation;
a2 trizonometric survey will

hd =Y

n cr

polygon.

- VWork carried out during 1963 urder the abovementioned agreenment.

411 of the planimetry and altimelry work under this agreement has
been completed,

-= Details:

(2) Collection of general information on the project;
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Preliminary reconnaissance, coverage of sections to be
studied, o at .ons of astronomical data, observations of river tides,
deterrination of geographic coordinstes, establishment of principal and
secondary lbydrographic network with:

.

Coordinated ohsecrvatlons;
Lzimuth observations;
Angle observations;

stance measuremeants;
Aerial photogramuetyry flightis;
Esteblichment of tide recording stations;
Determination of sounding support points [sounding stationsl;
Determin-tion of support bases for aerial photogrammetry;
Processing of sounding chartis;
Processing of flight charts.,

n

[y

»

. - .

ON\D Co~3 O\\n LW o =

IIT. Tooograohic ard Hydroeravhic Survevy of the Waterfall of

Purpese: Collection of data indispensable for the construction of
this gigantic project which is intended for the improvement of energy, navi-
gation, and irrigaticn,

s

This project has already been terminated and includes the following:

Plarimetry and altimetry of five overlapping polygens;
Survey of five transversal polygons;
Establishment of river gauvge markers,

W N
L Nl s

roeravhic and Geolorv Prajec

A,

v, v

)

The studies will be carried out together with the French hydrclogical
mission and will include the followming:

(1) Detailed reconnsissance of the Araguais~Tocantins basing
(2) Implementation of Lq C;VA; hydrolozy program for 1964, include
ing various phases;
{3) Hydrological studies along the Upper Araguasia, including:
A, Deteziled reconnalissance of the basin of ths Uoper Araguale,
covering an area of 4,000 sqg km;
B, Esteblishment of a rain gauge netvwoerk;
C. 3tudies of the surface, including the vegebation, relisf;
geolozy, and the other physical cha_aruelist:c° of the basin;
D, Establishment of a river gauge station for permansnt con-

trol:

E. Preliminary study on the waterfall of the Upper Arzsguals;
¥. Continuous maintenance of rain geure and river gauge measure-
ment stations.
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(¢) In the Hydrology Sector:

1. Establishment of mar
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follewing:
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the studies concerning projects of an immediate naturs,
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¢ Studies and surveys on the following problems on & national

S
ecale:

b e Construction of the railrosd a1l the way to Peixe (economic
justification);

2 ww Mineral wealth of the basin, with special emphesis on the
vossibilities of nickel, carbon mine?plg rock crystal, amianthus, graphite,
ard the influence of these items on the Brazilian import balance;

C e Study of vegela tion resourcss, including mahozany, palnm

P

trces, and Brazil nuls:
D me Work on the education problen in the Araguaia-Tocantins

E -= Work on the public health problem in the Araguaia-Tocantins

pu]

FIGURE APPINDIX
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Pigure 1. Basin of the Southern Parsaiba, sketch of area.
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one of the most important c

ereals of the world; rice growing
.

‘_}'7

rice. albuwrin percaonix
Owa of the ways in which we can ull
iiroren-containing substances is the process of boiling,
requires longer bollins Time convains mors niltrogen.
an be produced in hot and hwaid climates is paralleled
ution and adoption by The rural populetions all over

good in all states of Brazil. Since 1t is a coreal poor in
nutritive ' ; i h is highly
inclusion Tarch, and
cas in any ;
rcislly wors
ow'

the world,

S |

Yo matter which way we travel through EZrazil, we are bound to run
irto 2 rice vlantalion., Somelimes it might come in the form of efficlent
rice field »lantations and at other times we find simple, rather rudimentary
rice paddies, Because of its wide use at meal times, because of the low

2 o . e

esse Wwith which it can be obtained
tnc world?s population. In 2ddition to those ereas where it
tertine with the ¥ v o2 rirﬂ through Iurope and
“cmls"hﬁﬂo, we n?cht mention such other great rice producers
™ ¢ 1 b 7

W"ce has become the staple

1

mp,,_Laysias the bﬂl ed

bl

s and there rice h ccome & basice food tuff,

Aceording to some writers, rice has been culiivated i China and

Trndia For more than 4,000 years; its svre~d Lo other countries, however,
was rather gradusl and slow, t was reporited to have been pul civated in
1 oduced into Syria until the 6th

e
Bebylon ebout H00 BC but it was not intr
century AD, It took alwost anothor century belfore Egypt adopted it as a
uﬂltivazed plant and later on it soread to Eurcpe., It finslly reached Spain
through the Arebs and during the 15th century it was introduced into Italy
rhere it became very popular. One century afterwerd, more specifically, in
1647, it was introduced in the United 3States wherc it flourished only for a
short time afterwsrd, under the impetus of Thowes Smith.

e 14

By and large, however, we cannot say thal rice is specifically east-
ern in origin, exceplt for one or the other varieties,® Sowc TOSearcners
ki

have said, thelr reports, that this cereszl has been in exdistence as a
native plant in Brzzil or thet it at lesst was introduced here z short time
before [Turopesn] discovery of Brazil., Cabral encountered it as he came to
our shores, OFf course, the techrnigue and cultivetion methods were imported
by varicus peonles, Officiel records indicate that the first attcmpts at
rice eultivaiion in Brazil were made in 1745 with evcellient resulis; how-
ever, notes by Brother CGasper ca Medre de Dsus support evidence to the ef-
fect that rice cultivation existed in Szo Vicente around 1550-1557.

That particulser author re-asserts the assurption that rice is a2 native
Brazilian olant, the basis of the Tact thet our ind¢- s knew about it and
used it. In Cronice Geral do Brasil (Genaralv Hstory Jraz-ﬁ) we have a
vassage in which Xelo de loreis tells us thsi, in 15 90, Cristovao de Barros,

the sreater or smeller

3




A,

governor of Bshia, on a trip through the territory of Sergipe
enil1l being explored for the first time), stovped for lunch with
ibs and Was served a dish of boiled rice and venison by one of the
hiefs, Although our data on rice cultivation in Brazil are rather
we can document the fact that it is a rather old crop here; cone

ng its grealt econoitic value as a stapnle food for our veople and as a
izl for some of our industries, we should certainly regret the

hat many of our rice farmers are still using old-fashloned methods
cwltivation.
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Rice belongs to the Graminaceae ’uwjly Glumi-florae series; it is
part of the Oryzae group in which Oryza includes all of the cultivated
species, The Zizanie and Zizianiopsis species are known as "wild rice!

[ savage rice] (the aboricines of America used it in prevaring their meals),
It is 2 gramines which grows anmually, a real cereal cultivated through the
production of grains used in the human diet,

¢

f

’)

The plant has fibrous roots in a fasciculated system and these roots
xtend rmore in a horizontal direction than in depth. This is one of the
types of cereal that grow much more above the surface of the soil, The
adult plant reveals two tyves of adventitial roots, which shoot off the trunk,
and the vermanent rcots which always shoot off the crown. The trunk [eculm]
1s alveys cylindrical and hollow and it may be strzight or bent. In 2 non-
rrigeted field, rice develops more permanent roots whereas the presence of
water stimulates the formation of the adventitial roots.

Depending upon the variety and the soil treatment, every clum or
cluster may have as many as 15 culms. Here is a description of the cyele of
development:

4

From Dlan ting to germination - & days; from germination to strairhter-
ing == 20 days; from straightening to blossoming -~ 60 days; fro
i

or: blossoming
to fructi cqtlon ~= 30 days; and from fructification to maturation w- 12
days; this gives us about 129 days from planting to harvest and the cylce
may be longer or shorter devending upon the v ariety. The varieties of the
longer vegetative cycle are the longer-grained varieties and here the cycle
mey take as much as 150 days; among these variefies we have the “needle!
variety, golden variety, the Carolina varicty, the black-point veriety, the
golden hairy type, the silver variety, "matao! variety, the Fondures and
Izuave varieties,

+

The yellow, blue-rose, ''chatao," Y“cambraia,! "cachowde-ouro,¥ a
egilana® are Ymedium" varieties whereas the Jap ncoe Yohiador,! “catet
"ouriti," and MYamarelinho," and Ysaguarema' are ,he Tshort! varieties,

The seeds are planted in little holes in the ground that azre 6 on
cdeep, on the average; the interval between holes is 25.30 cm; we heve 8-10
grains per hole. The average seed expenditure is 85 kg of grains ver ha
(10,000 sq m), If the terrain is more or less level, we get more uniforn
irrigation., At the beginning of maturation the water begins to aopesr,
the soil therefore can dry out during the period prior to the harvest, Any

deley in the harvest may lead to serious dams

1s
il

{1

»7
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clashi, vinosens sosiones oeipike Sutns T, e beer, cheas brends,
216 ) z : ) 2c acid, flour, and other products, The
leaves and ¢ Ins are used in making hats and mats; some countries use the
puld in meking paper end in Brazil it is used widely For feeding animals;
this means that rice is used completely and that it is the most economical

of all of the crovs,

. Sy way o?.information on rice production, the production statisties
service has publiished some figurcs in the Anusric Estobtistico do Brasil
(Stetistical Yearbook of Brazil), 1964, for the yoar period 'of 1961-1963;
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Legend: & == year; b -- outdut (tons); ¢ -~ value (Crd).
The average output was 1,633 kg/ha,
The five major producers Were: Rioc Grande do Sul, Sao Paulc, Iinas

Cerels, Goiszs and lMaranhszo; the five producers at the botiom of the list
uanabara; Amapa, Distrito Federal, Roraima, and Amazonas,

"
3
o
o

We believe, however, that a thrce-yesr oculpul of approximately 17 mile
lion tons (16,683,876 tons for the 3-yvear pericd of 1961-1963) is just a bew
ginninz for a poowlation of a2lmost 90 million inhabitants and that we must
therefore develop this crop tremendously by using new techniques and by pro-
viding more effective financial assistance,

Scurces of Information

1. Farmers in the Forest Region, State of Rio de Janeiro.
2, Rural University -- lkKilometer marler 47 on the old Rio--Sz20
Pavlo Highway.

3., Jose Marinho Lopes ~- Juiz de Fora, Minas Gerais,

L, TiwLong~Ly, Paracambi, State of Rio de Janeiro,

1., Cultura do Arroz (Rice Cultivation), (¥,A.) Prof Anerico
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2. Historiz de um Cereal (History of a Cereal Crop), Pericles Santos
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Contribuiion to the Rezional Geogravhic intonio Campos e Silva

Terrinolory (Phvsicsl Peo*raphv)(pp IS Ny

(feferring to the rezion of Rio Grande do horte.)

e Tlanks of a mountain range or an elevstion, slove,

LOTTRO we Shore of legoon or lake; boundary of field in clearing,
2

piece of land, etc,

seetatl gty in forests and scrub wood-

considers the Vesreste! to be one of the many
] ' so includes the area occu-

Transition
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LGUADL Portions of walter which advence irdand, slong the rivers
or lagcons; narrow strelches of lagoon (Anodi).

ATACGAVAR «w See Laganmar,

AIA0 - Tievation of about several dozon meters; dikes of pegmatite
differential erosion, stand out above the level surfaces of

it

T .. Northeast trade winds which rcceived that name from the
inn the stete of Rio Grande do liorie.

' LAISuu -~ 3z ;dy soil Door in cwu s May result from on the spot de-
izsian elements or from the
so extended to the veze-

L - Feme given to the countless genuses of molluscs, many of
which belong to Planorbidae Tamily, responsible for carrying schistosomiasis;
st Governsdor Dix-Sept Rosado, fossil molluscs belonging to the genus of Ty~

lostora have been found.

A

DATRA —= Narrow river mouth; mouth of river in broader sense; string
of low clouds.

BATZL ~- Any kind of reletive dex 1essiony Col, in region of Joao

sviara the term 1s applied sometimes to the doline

BANQUETA -= Small sendber us

d in local delimitation of diamond
gold fields, to separate the arezs

¢}
C
£ the various prospectors

O(‘D

BATDITRA w= Marine c¢liff; any sbrupt natural drop or any artificial

un... n..J..“.

drop in the clayey rock.

»




j 0 we Smzll dam intended primarily for animal watering; accumu-
letion of ¢ in depressions with clayey bottom; place where clay is exe
treched for corerdics or brick making,

BARRETA == Cub in roef perrmitting entry or exit of water to the ine
land section, with oscillations of tide,

BARRO == Clay: mixture of cley and sand, silt, or both,

BATATAD ww Willwolwthe-wisp; common term used especlally along the
Iitoral in the vieinity of the mangroves where the phenomenon is considered
‘2 mirage, also called Ypal do mangue.®

BICA «= Spring, geonerally used for water supply or bathing.

BOCA -~ Confiuence or mouth of river; limit of vegetation formations:
hooa da mata' [edge of forest].

BOLANDEIRA - Halo formed zround the wmoon or the sun, taken as a sign
of rainfall; old part of [suger] mill, consisting of a big wooden wheel
moved by animal power.

RIJO ww Hundd place in the middle of the scrub woodland; strictly
sneaking, we can consider here only the Ybrejo" in Rio Grande do Norte or
Avodi, situsted in Pedra das Abelhas (Felipe Guerra); this featurc is due
to the development of a river fed with water comirg up from the cuesta of
Apcdi, In some mountaln ranges (Martins, Portalegre) there are a nuwiber of
arezs that could be considered brejo.

CABECA DE CARNEIRO ~- Species of coral, used in Pirenji in malkding
1

lime; possibly belongs to the genus Millepora.
CABECO == Rounded~relief terrsin feature, gentle, ebout 100 wm high.

CACTIERA w= Woll drilled in land where water table is near surface;
these czcimbas generally are rather shallow; this is a little.used symonym
for “tanque" (see below),

CAMBOA == Arm of the ocean in sedimentary accumuletions of dead
estusries.

CAMIKHO ww= System of orientation used by fishermen on the basi
he terrain features along the coast that are visible from the open s
Yatal).

of

S

A -

[% (234
CAPOEIRA - Area of devastated vegetation [ second-growith scrub forw

est]; section of vegetation originally devastated and now in process of rce
composition [restoration].

- 125 -




1 woodland vegetation with trees and brush; this,

n roteal Meaatingal since it roveals a foristic corpo-
iti hich diffe 15ttle from the lattor or which might even be the
came: hore we heve a skeleton soil which corresponds to the previously mens
tioncd vezotation type; in Netal tho term is anplied to a type of compacted
teblelend [iow tebleland]; this is the origin of the name popularly used for
the district of Governador DixeSept Rosado.

CARRETRA DYAGUA —= Any kind of marine current; river current,

CARREIRO «- Milky way.

Type of rather impure chalik from the deposits at Governador

-1 or gently rolling surface of crystalline and crystallo-
orresponds to the erosion Mglacis' of the Pliocenic levels
he mountain ranges: level top.

CHAPATA - In the case of the high, steep-sided tablelands of Apodi,
ferde mountain range, and others, this corresponds to the reverse of a
gy in mountain ranges with sedimentary strata, this is used in refer-
s to the flattened top; in a broader sense, it includes any level surface
covering a2 iarge avesz.

"t

CHUVBINEO we Pisoliths of hematite fourd in the soil of the Apodi
sided tableland,
D

hizh, steepw

CHUMEO DE CARRASCO == See Chumbinho; term used in the region of

CORISCO == Beam; flash of lightning; falling star,

T ries, this term i1s applied
o the definitely marine shoreline, differontiating it from the situation
n the estuayy.

@]

OSTA =- Alonz the beaches near the estuar
£

!
CORREGO == Litile streawm; corrupted versiocn: Corgo.

£

CORTA == Stop flowing (in case of river).
Y =]

ESPEADICIO == Type of chalk (Governador Dix-Sept Rosado).

+

ISTREITO —= River or lagoon narrovwe strangulation].

FUNDURA -~ Depth.

s

£
Q
o
o 2

TGUETEO w= Small tronconic construction in the mouth of the
st [anthill].

L - 3 - -
wformigueir
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W Cavern, grotto.
JACARE = Type of chalk {(Governador DixwSept Rosado).
JUREMAL =~ Asscclation of #juremas" (Mimosa SPe)e

LAGAMAR we Small cove flooded and emptied with the flow of the tides;
SWap,

LAGOA =~ Terwm epplied to one of the countless lagoons formed by the
golic barrier along the litoral.

LAJETRO we Outcropning of bare rock, more or less level; bed of rocks,
LAMA == Silt; clay supersaturated with water.

£ LEVADA w~ Little velley; naturel or artificial irrigation facility.
LCHBADA -~ Land between stresms, convex top, elongated form (Caraubas).

FALHADA «w Area of animal pastures; comes up in mary place names:
Malhada Vermelhe, lMalhada do Rio, Malhada Grande.

MANGUE -~ Halophile vegetation community in the drowned estuaries and
drowned river mouths; term applied, by way of extension, to the edaphow
ecological complex of the arca; various species of vegetables among which we
might sirgle out the representatives of the genuses Avicennia, Laguncularia

ard Rhizophora.

MASSAPE ww Mud-elay alluvium in some rivers along the eastern strip of
Rio Grande do Norte; type of yellowish sandy cley, very plastic When satue
rated with water,

TA w= Megathermic rain forest; the frontiersmen also zpoly this
term to the serub woodland with trees,

YOITA «= Agglomeration of low vegetables, more or less isolated.

FMORRO == Small terrain elevation; dunes along the shores.

NEVE ww Dense fog or heavy mist; low layers of clouds: condensations
S

of the mountain ranges; the frontiersman uses the Tollowing
n this cornection: 1'heavy fog in the mountains, rain dovu in the

9]
“
(2]
|
o]
o
et

OCA == Clayey=sendy sediment, rich in iron oxide, giving it an ochre
color,

OLHEIRO e~ See Olho-d®igua.
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OITEIRD ~= Mountain; isolated low hill with undefined forn.

PAREDE == No qualifying description; comstitutes edge of continental

Rl
shold .

PAREDE FUNDA we Portion of platform which etends from dey wall all
the way up to the desp river bank.

PAREDZ SECA «m Portion of continentel shelf from beach all the way to
e depth of 33 fathows.

- -, Falal

A 3oy o YR T LA &
PARRACHD ww WY Etianzing clifyf .

PAUL ~= Peat; peatecontaining soil, generally formed along the rivers
Where the dunes fill up the mouth.

PIDRA -~ Any rock; roundish pebble; as place name, generally refers
to Minsclberg’ or other terrain features of wmodest size.

PELRA DI CCRISCO == Pre-historic stons tool; this name is used on the
is of populay tradition bscause these instruients were presuned to be the
sult of a flash of ingpiration [flash of Lightning].

E SINC «= Phenolith; rock producing & metallic sound when
struck with a harmer or steel tool.

PERLU = Continental slope (Watal).

PICARRA == MNodular lateritic concretions, froquently found in Barreiras
formation; in meny cases, rclated to erosion levels.

PIKGA we Small spring; term freguently used in areas whore we have
karst phenomena (Apodl, for example).

PORAO == Deepect point of rivers, lapoons, dams, etc.

PORTA == Small prolongation of continent advancing into ocean; in
Hio Grende do Norte these ave primarily due to the concentrations of later-
iles which, because of thelr greater resistance to the erosion of the ocean,
have been spared differeaticl erosion.

2 in lime which moves throuzh the alluviunm;
ve found this terw only in Jacoca, Ceare-iirinm,
Lo

RATINEO =~ Type of coral used in meking lime (Piranii).

REVANCHE =~ Dry porticn of wall of dam betwecn Water level and crown




R N
O Lo Soored in

ATl

SALGADD ww Sandy
occasionally flooded

.
1
R T
mous with the cucds,

x.i.r‘ CU e }ll -L‘_J
’

£ll cavity.

CHO we Small water course, periodic in the interior and parennial

some parts of tne somi-arid interior these are synony-

ted and elliplical formation clong the edges of the

SALAC ww Clayey or sandy-clayey soil in flood plains where large
Ses of sodiun

and magnesium salts, and mostly fluorides accurmlate.
O 9

* ek

zin still containing organic material and clay,
tide; found in dead estuaries and rivers; syny-

s

by high

(I

SALITRE =~ Sodiuwm or magnesium chloride found in saline soils; some-

(.+
th
(I)

SANGRTIA =~ Flow rate along dam when danm

iere has caus
m

s synonymous with ¥salao®; corrupted form: salitro.

rescrvoir is full,

SERIDO == Type of scrub woodland with prairie appearance; the vegew
h

ed some authors to consider it a type of community difw

‘om the Yeaatinza! [scrub woodland]; the term was applied to the
N

region where the abovementioned community occurs.

SERRA we Hectome

le terrain feature which nay be a monadnock or an

o o
(SR oy
Inselberg of rather 1@?53 dimensions; term applied, in the southern part of

the cuesta of Apodi,
cuesta,

to the opposite of the cuesta; sometimes confused with

SERROTE == Modest terrain elevation, generally bare or very rocky.

SUMIDOURD ww

TABULEIRD w-s

found in the Tertiary terrain of the Berreir
glacis of the Barrveiras; poor soil, essentia
infertile land between streams; also applisd

[low tableland].

TANQUE «e Rounded, ellirtical, or elongated excava:

Kerst chimney.

Ciey which, when baked, assuncs a white coloration; claj
ato the bottom of lezoons and lakes.

: ¢f dis mucoqps earih at
Vegetation community of the sa o tyis, generally
s formation:; level aaw$aca of

RS
1y siliceous; found in fqt o
to

stretches of level terrain

t4
sometinmes rich in Quaternary romasl fos

3

b
TARUGO «= Artificial dike, erescted on top of M"salgados" and mane

grove sWamps, in plaat nurseries, salt warshes, etc,

TAUA == Red cley, very plastic, revealing shades ranging frem blood
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VIRACLO = Breeze, gentle wind.

submerged in water during winter
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Yol

) s : o (Flowers of the Vooded
iy t“U follewing exports from the Biological Reserve of
a: F.E. Strenz, Secerstary of the Blological Rescorve
tne rosearch centor; Prof A, Castellaros, Direcs
ros, bilological draftsmen; F. Atala, bolardst;
; A.F. Colimbra E.o, naturalist; I.L. Scares, drafts-
drefteman. )

senc bar » spit of Jacsvepagua, located beotween the ocean
the mountains, constitutces —- with its beaches,
coation =e one of the wost beautiful and astondishing
f the State of r’-o do Jancx;oo Guite abruptly we leave the
rest.cover iere and we eanter the plain
¢ the lagoons of lMarapendi,
wwua, Camorim and Tijuca, which snake thelr way along between the

“ed a2long tho beach by Sernambatibe
ﬁy gprecading before us, with rolling
21ly howover, this also makes for a

Unfortunately, the area hac becen touched by man, in spite of the

ts of tho govermment to trancsform this regior into a [publie] park.

¥awy 4T rot the m;30L¢iy oi the c~m.x,:tl spcaies which used to live here have
disappearcd as o result of the ruthless snd lrdiscriminant hunting., The
flera, © t, i hodin evardies used in modern gardening, such as
Nex 21 a8 and bromelias, and so

. of extinctio Rires,

i o 2] desclate plotures i
rezgion thet usesd to be consideresd
world, Parallel to this, pcople from various
purposes in wind, some well-interntioned, othors

.
1ing dowmn along the iagoons and have
¥ improporly occupying the terrain,
looking for snells at tho vottom of the lagoons and
all kinds of disturtancos and viegible damare to natu

var T e o W OV A LS N Dt Fad - h?
In spite of this rather briefl sketch,

Yo O o “h e . > ey o ..., . O
the State of Guansbara is very seiiously thre a3
- TN S e "3 - + e K n FAN L SO
of man herc is 1iable to nar L»- landscape aspocts of Lhe beach, ¢ ihe
~ i o 3, o S 3 Ao~ CP TN B TP
sand bar and the mengrove forests, with ail of its megnificent wiological
~1m 1 s
corplex.
T e e g le
z Lowation end Generel Hemsyks
T . 3 ety L £ - . ce et oI R
T n or desression of Jacarepagun, coursisting ol doil
% - PRI PRI R g J e <P W S Fd e w P A
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this

e
t 4 onj; tne WAL
g the ssction between

ERe - -~ S S 3 ™
Daria da A.l. j'(-\/\», &G }’"O;l al

. The asturel bounderies of the resion, sbu‘u*ng in the Yest, and take
- to the South, as are the followinr: the Geral
mountain reuge, the Pe mnssil, the Engenho Velho
the rmessif of Tiju ite arms, the Pretos Forros
J the Tijuca mounta as such,

s surface of 13,638,000
L 5?6 OOO s¢ m; the combined lage

£=3
5, ¥ , 8,884, 1wy and, the so-called
with 176,000 sg n; the lztter hol g swect water and is in
orocess of nstural sedimentation (lowlard buwilit up by silt-
lagoinha currently gels wal

water from the Cortado channel and

Mgrapendi lwoo“9 through the Taxas channel, Haravendi
consisted of potable swesl water, a fact that is documented

settlement sites here,

e) Ult a tewoeravbﬂo of moro t

rainfall distributed throughout the o
The depression of Jacarepagua serves as a drainage basin for the
glone of the Tijuce mountain range ﬂh*cn ie opnosite GL&naba*a, Near Tan-
hanga{or Jtanhanga) rock, at the beginning of the lagoon of Tijuca, we come
- to the Cachoeira River which comes down Irom the caves of Agassiz and which
ceptures the water from the remsiring swamn forests of Tijuca. Further on,

ht

in the lagoon of Camorim, We have coming in the walters from the das Pedras
; The Andl R;vcr, the Fundo Crosk, and other smaller water
Pavana Creek and Pevuninha River selso flow into the lagoon of Jacarepagua,

Vith the exception of Marapendi, ithe three lagoons mentioned above

in reality constitute a single mass of water and their names vory only Trom
| one region to the next. Marapendi, situated belwoen the strip of besch and
| the abovementioned lagoons, is connscied on the ounc side with the T:ﬁuca
| lagoon, alonz the bar by the saws name, néor Gigoia Island, by means of an
| ertificiasl chennel, At the other end it I1inks up with Lagoinha, as We have

The generally rather plzain and uniform spposrance of this part of the

[




snd there reveszls soms rother odd terrain features, such as
v .

NV I )
ot

, U
opnosite the last third of the m:rhnpud¢ lagoon, talking the
x i

a High island that breaks wo the level appszrance of the
tain, T scuth of the sand bar, loolking like an advenced outpost
n the oc Avgc) ;oiut Sernanbetiba "n¢c“p at low tide, is commnected
o the beac d and grevel bar, ILikerise interesting because of ‘
their isolated locuulon in the middle of s rather vast flatland area, we
have lits 'U”“mu9 Portela, Amoriv, and Rangel, reprocucing, on firm ground,
the chein of oceardc islands that are arranged in isolation or in small
groups in the middle of the ocean.
N
Fistory -
The send bar of Jrearepagus, a traditional redoubt of the Correa de Sa, .
is a tressurc chest of Lo de Janeiro histor Ever since the middle of -
the 17th century, when it was broken wo into bWO L”*ge properties, there
have been nurerous suzar mills, cattle ranches, and cassavae plantations
flourishing here under the benef'pﬂnt sponsorship of the Benedicltine Fathers,
Todey, with the diversificztlon of customs and the change in times, the area
still preserves soue of +he old fectures of the past that has nevertheless
turred iz 3z a modern characteristic of its own -~ something
n;ich is 17 due tc the ¢uolat10n resulblnv from the rather d*fplcalt

words of Fasalhe » Whore u1mplo hmblus anﬁ very prﬁmitivb fﬂrm1ng
eetivitics of o Bre an 1nucrlor can bu observed in all of their spone

taneity, sidc 1de ; : 5 S havelh@es Co%”ea also gave us
& very liv

isclated

with & psy ing oack Aary cantu;’cg anAVibh traditlons that are
alnmost subconscious‘ Here we £ind the farmers, tho cane cutters, the
fishermen, the dam meintenance men, ths banana pleﬁtaulon workers, the

sheep and goalt herders: all of them give us the pleture of a veaceful rural
COuut?'"¢Q0, with farms, hunting in tho lagoon arcas, burres hawling fire

wood, the abundant flora and fauns of the tranzition vegetation betwsen the
tropicel forest end the scrub woodland e 2ll of them today more seriously

damaged by man than ever before.

But 31l of this is c“ulvin in our time, The picture which the fare. ‘
ous Rio de Janeiro writer and '“txut drew for us are uouuy like charactex
oa* of the pss ;
2 b

2
iz}

3
reviving the old way of life, herc and there, at Cafunda, .
unzul, or Covance, with the mencrics of days long past,

ct f‘)

Originally this tremendous "lar westh of Rio de =1

, was made vp of two land grants in old colonial Erezi

it seems, was oblained in 16264 by Salvador Correz do 3 ‘

nor generzl of Rio de Janeiro., The other was cobteined by a rela

Gonecalo Correz de Sa, sLovtly aftervard firest ;
s

bordered to the East by the bar of Tijueca, the prosent-day wrban arvea

Jacarepsgus and a portion of Taquara; like the land grant of Gonealas Corrca
de Sa, it was bordered on the West by the Pavunse River and then by a straight
line running to the ocean, thus including the lagoons of Camorim, Tijues, znd
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e ”l o e 2t
& part of the lagoon of Marapendi.

Ty 2y Wl ot 1. R
The history of t“o land ex
-L.
b

1

nts of Correa de Sa, which weras extended
i ‘ te Janciro, is full of
in Lisbon and the vice-
e two land grants domin~
imarily in the Rio de Jan-

£

tenacilty of

O,

R
nt ¢f ’a]v:ﬁ Corron de
(¥ it on5u1*ab:d the old
Sch in 1920 wes s0l1d to Geraldo Focha, The late
gave the ranch in payment to the Sao Paalo—
¢ later on sold it in smell pieces of lend. One part,
made up the somcaiied ”Cijucamar” development

s was sold to Fuvaldo Lodi and 1t was ecalled "Jardim Oceen-

the third part was sold to Diedrich, de Giorgl, lMazcGrege

nt of Gonecelo Correa de Sa was inherited by Miss Vitori
vzghter. Before she passed away, Miss Vitoria deeded @ll
to the Fonastery of Saint Benedictine on 30 Januery 1667:
of the land from the Pavuns River to the sez and running

to Guaratina, with all of the mountains and fields and
s and rivers are rine and that I inherited alil of this

: T and my uncles., I also do declare that I do appoint as
7 wnivercal helrs for 21l of the proverity named herein and hereafter, bee
o7 i to me or to be ¢“hu¢*vCG by me, the Fonastery of Saint Benediet of
the Invocation of Our Lady of Montesserrate, in this city of Rio de Janeiro,®

coyoon 26 fugust 1667, all of this property
Yol the Monastery of Saint Bonediclt whose monks, having
come Trom Bahia, settled down here in Rio in 15389,

! Wwas in the hands of the Benedietine
methods here, During that peried of
f¢ou:1uucd av Camorim, Verzem CGrande, and Vargem

the Brotherhood of Cur Lady of Loreto de Jacarepagua
7 We celebrate on 6 March 1961.

he above-
£ the last

Wi “dss Vi 2] T erae able to
hol oty especially when the VLSCOUﬁb ca*lo* of his lovi-
v er 1871, 17 yeors befors the Golden Law, the Benedictine
gtey iative in liberating their slaves. As a resclt of major
di 2use the Order could not continue mainteining the pro=
perty, sold on 5 Januery 1891 to the Engenho Celt*al de Jaca=
repagta CCJl’.l;Ja}’l:;f, Darim the fellowing month, the company sold the propertiy
to the real estate credit bank for 1,000 contos de reis,
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sand bar of ¢ cusep"Nuaﬁ as on those of the gerncral Y
can e found along tho souuhe shoreline of <the countyy from Bohie
wey to Rio CGrendes do Sul, we flnd a large send plain which extends

s Tearing an attack from
boaches be fortifled; es-
o Y"lhus,? wrote

eroy, the
uadroﬁ upen wio, o
Yo do

N
o
I

,._[
[
! "
, RO N

»1 ! ~ > of the lagoon and an-
avua and Pontel, wers pul on the beach nearby
os were put in the defiles of Engenho Novo and
Two batteries were put on the sand spit of

all of u}aae ba ttcrlos covored the access ways

s that might
and EhG sand bar of Gw¢1ﬁbtba.

wsra ranch, todsy a historicsl shyine, in colonial times was
ds Sa e Benevides by Commender Serpa Pinto.

per]
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peved w:”h biv paving stones near the chapel of Sao Goncalo AmaYe

vanch begine the old Caixa dfAgua road which, in colonial
Qtu wnlch uua bl 192; Szo Gonealo Amarante [monastery] owns the

Tae rerion is therefore ver “*m the historical view=
f

noint; featuring en assoriment of anges, forests, isolated hills,
plains, legoons, and maishes, it ¥ the h*qu"j of the land, with all
of the lonz-lasting simple habits of these planin people., Bul as the big

3

S
~eads further and further, the ares of Jacarepagus is increasingly

1 sing ite original characteristics and ig changing under the irresistible
force of progress.
UVQ:}.O”J'
The term frestinza' [wooded goie eleng a
ous mearings in Prezil. In the CGeological-Goonorghologlical
Teixeira Guorrea, the term Mrestinga® or “lexa Litorance® [ 133
is described as & longedrawn out islend, o strip or tenzue d 5
1lel to the shoreline zs a rosult of the COﬁSL“ijVe end de*‘*“ctivu djﬂmw
ism of the ocean water. Those deposits are r"de Wi uh Lho h p of points or
capes that usually bar s of "«1 [
the depression of Jaca
thet can uswally be foun

L went to go into the techmicsl detuils here and wo o n
the verious theories s to the origin of these sand
rely roview rather briefly some of the factors that
et from the rezional geolopy viewwnoint.
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FAT 3 TR S R T
LHDUTTToRL.

pe

t; blossor Hghtly budding along
ter by browan ot grooves, 1nteiw
drun ("the orchid of the sand bar")
in the form of pretiy, elongated flower
he gumecontaining plcnu of
. : towers and the red stresk
ITpomoes, Yiuh its layge roddish ficwers

sh

with the yellowis! fiawer the goodenlacea

¢ dorsed

a
s ”h;tcuwcllcn¢va crown and its wr¢nkled petals,

5 Si*guwnui‘ﬁ area by virtue of its wine-~colored
florers Lea b“”Siil Sis which appears in & compact {orine
ation J uhv lagoon strip, bloodered in color., But of

Cereus Arvabidae cacti
» Whiite flowers and their

along the OVMcu, with th

s ]

red Trw L Violaceusg growing out of the send in the sand bar

of Itarveba, S otton sesd coverced with long thorns; this plant

is very popular jn gafﬁwﬂ¢ 7 because of 1ts rather curious appcaranco.
V%t“emcl' ab“"d@ntg in the strip extending olonz the beach and all

;he wey

i
is the "beach palmM or ¥Ygurivi," also
celled 250J0J1 th
he ]
L s

Se
i rather conspicuous bocause of T
"t zrows in vest and dence cormurdlies, sometinmes pure and
zled with other D;ants@ dordnating the dune

eene

e
the aeri
L

~r

s with its chare

stic a G. The small cornecolered flovers group profusely alonz
the slopes of 1 es and congtitute the favorsd hab¢tfg of hyrmienoplera
insects,

In this low vegetaltion zone we wuot also mentlon the Cansveliz oObe
tusifolia, fbus¢flcfa cea Passiflore mucrenats, and Centropogon and others,

The flore, primarily a result of the climsto and the naturs
, heore is generally spealdng oulic open and 1o“=
excoptlon of the formati ns feund along the edges of the lagoons

capes; here the vegetation is somewhat higher, moro intricete, and

reach,

A nurber of authors, including
s region, in particular, have emphas:
he beazch and have Indiceted that
vive and destructive phases occurrl
This produces a

“thrvu ve act

.
&UL0N

rﬂndao
J e g 2
destruc:

e the bea

i Howrever, this proce t
cyciee Creregll, looking at the vogctation zon

Q

uwag uagn:nim; egriphasizes the presence e

roughly parailel to the ocean, starting from Lh
ard hesding inland, The first sivip repre

SLEnS of superior vezetation, constantly
trip looks slightly gressy, quite narwow

-
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Jacarapazus Were ine

ilected in 211 zoologieal
with the woali? of the flora,
the resultant destruction of
wnce of the fauna of the region.

5 A2 ke et
LoO0 GLSLENT

rLCh Taund,
COUPrsSC wael

-

iced in 2, of course. HMany species of
the Spotuuﬁ lu pﬂ“amo%u, the white-livped pece

rrozt anteater, capuchin monkey, ote, as well
rk, Picamuro pidgeon, comb duck, ebc, are now
i1l swrvive are vory rarc, such as the sloth,
srtridge, snipe, yellowwheaded turkey vule
wld be restored only as a result of a very

A
extincee., O
walter covy,
ture and ba
leborious r
by indiscriminate hunting and
or thinming~out of the ranks of
the following with a certailn
spotied cavy, capuchin monkey,
larvm ike rodent, tulpscoti
miscellanecus herons, masked
corriorant, kingfisher, swift, tiger
hawle, ete.

Orno spectacle thet ic WOTi‘ ¢, Tor exemvle, is represented
by the groups of whitce hes tho edroes of the lagoons or the
i} in sezrch of
the graceful
thoy leave the
sgonla,  The most
frequent amonz thesc is the ouﬂll tzarﬁ vlover which regularly
takes up its station along the edges of the lagoons and the beach where it
lives on beectles,
soecies in this d be too long for us
To cor cates that sowe of the placcos in this region
coul ?l W y wat
ter to restorc b
such o3 to u#] s 3 e
rather pale memory of the exuborant life unat usad to proveil herc ILn the
past.

H
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tanislau Kostka Pinto
da Silvel“ao Assistant
logist of the CPFCH

I. Remulation or Comservation of Maune in Biological Resevves

(1) Huating shall be prohibited within tho boundaries of the biologw
ical reserves [nalional parks, forests, wild 1ife rofuge], and it shall also
be regulated oviside of the boundaries of these natlonal parks, by the state,
in order to defend our faunsz.

(2) Liconses shall be issued only to government naturalists end
persons gsssigned or atltached to the biclogical reserves and to similar re-
searcn centers,

(3) Hunting shall be prohibited in the forests of our mangrove
swanps so as to offer a refuge to our fauna.

(4) Hunting of animsle considered useful because they destroy ine
sects and other hermful animals; these usefWl animals include anteaters, armo=
dillos, large badgerlike skunks, owls, seriemas, snake.eating laughing hawvk,
ete.

5) Killing pregnant female animals or female animals accompanied
offspring, nesting birds sm wring fish, and any lmmeture or stray
1

by their X 1
finitely not be ki

S 9
aninals may de led

Hote: We can successfully restore and conserve the fauna of a given
erea only if we observe these rules,

Some of the anmimals which us regions of scuthezstern
Brzgil, several hULude years ago, Ail here; sometimes they
zre freguent end wetines they sre rave; others wore deiven out of the
various regions, such as the northern p“" of Szo Pauvlo, Minas Gerais, and
Espirito Santo; they are thercfore considered extinet as far ss the fzuna
of the particular sres is concernad.

This annihilation was due to the inexorable advence of civilisaiion,
the ineviteble incrcase in noises, the general movement of people, the pol.
Iut e ai us the clesiing of land for industzrial aresas,

te & of the {lore which of course
t O,

3 cle) 2
rather doubitfu ' o ¢ noeshe (=
are those which ars still found in tu@ rCF;on oL Guanabarse and in the ad-
Jjecent rezions, regardless of whether they are frequent or rare.

coverced by this rca*“”
ulo, the southern hal
the zrea extending to the A

such as bays, coves, ete. The con

N‘O

e M L i T
Linoental Terrein
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Tlexed them by the vegetation iv the arca and tnls of course brings
et oi the rvz on wlicn rould thus have to be morc or less rich
in ”'bmbC ing specice; once the enviromnent onables vegotardian

e can eradually odbservo the develepment of carnivorous

¥
ctarien aninale; these carnivorous animels are
nce of these other an Lmkls snd by the case with which
Thic leads to the formation of a food and nour-
meding prescrved in the region,

In some of owr Tields and highlands here we find certain plants which

ute a r’“‘ﬂal pasture ground for the herbivorous wild amimals, slong -
with cortain frult trezs arnd bushes for the omiverous and fruii-eating

enimals Wn¢c“ 1ﬂ} bmu secticns of the country and which must be pre-
scrved and defended ag raricty of destructive agents, such as natural

Tire or mon-nade firc aring of forests and shaubbery for lumber, ete. \

T

All oP the ecological envirorments, such as the forests, the plains
5, the fields, the prairics, tho river banks and the shore
s well as the ocsan heachus, ete, have thelr own character-
mieh varies with the elevation, the weather, and the modif
such as the terraln, and on the basis of the particular type of

U)

| to say, lito;a- » inland fatna., fmonz the fauna of the
we Find many pi tes such agss nonkey, spider monlkey,
spider u ‘L:y? Cﬂbdcbli monkoyg marmoset, ho monkey or besrded howler
teyra, Jaguar, agoutl, wa{OﬂOg o Sxﬁll Do*“cuplhw Wator cavy,

EhiuCullbbeQ pecc ry wore rarocly, white.collared peccary, tapir, srmadillo,
brocket or red deer, giant armadilio, hedsehogs, squirrels, cte.
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! I — ORDF: LAGGOMORPHA

© 1 ORDEZ: CETALCEA 2Z Tapiti ou coetho-do-mato ...... +
' . . ylvila gt 1siliensi
Batc ... + Sotalia guianensis (Van ffilv‘k»/“s brasiien < tapei"
Eeneden 1053 Delphinidae - Tnomas 1613 — ZLeporidae + -
AaCaliuisl iG — (2 5 -+ )
Boto ou toninha ...... ~— Tursiops S
truncctus (Montagu 1821) — Del- ORDEM: EDENTATA
phinidae
oA y ,.b: + + Globicevhal 23'Tamandué-bandeira (5) myfmecomu,-
‘DOUOZ‘{“‘(){,O W 1809 0 1‘73”}32’“2 mi:' ge i tridecyle Lin. 1758 — Iyr-
_ as raill 1 ) — Delphinidae_ m.oc\yyhagﬁdae
a8~ Rarst 1 . ¥ ]
e 1“11 %‘j;mhg lo‘* nLraale}]o h 1_4 Tamandud-mirim (5-4) + Tamaendua
'y % sl us delphis Lin. 1758 — Del- t. tetradactyla (Lin. 1758) — yr-
briniice + mecophagidae +
Orca ooenn.. O?rcﬂnus orca (Lin. 17585 Preguica-de-bentirno (8) + Bradypus
— Delphinidae ) infuscatus brasiliensis bu«llﬂ\lhle‘
Orea ey Pseudorea, grasszdens (Owen, 1845 —- Bradypodidae
1646) — Delphinic o 26 Preguica-de-coleira ...
Baleie~de~Cuvier ...... [’" Zzpmu_s ca- torquetus Iliger 1531
virosiris Cuvier 1823 — Ziphii- podidae )
dae -+ 27 Tatu-pebs ..oo.v.nvvn... + Euphroctus
Cechelote ...... 4 Physeter catodon sexcin t¢s selosus (Witd 1828) —
Lin. 1758 — Physeteridae + Dasypodidae + %
Cachalote-ando ...... Kogie breviceps'8 Tatu-galinha ...... 4+ Dasypus 1‘ 720
(Blainville 1838) — Physeleridae vencincius Lin. 1758 — Dasygpodi-
Baleiz-real ...... Eubalaena australis dee +
(Desmoulins 1822) — Balgenidae 29 Tatu-pindoba ...... -+ Cabadssus unf-
Rorqual-anio ...... + Balacnoptera cinctus (Lin. 1758) — Dasypodi-
acutorostrata (Lacépdde 1804) + dae + .
Balaenopleridae + 20 Tatu-rabo mole ...... + Cabussous

hispidus (Burmeister 1854) — Da-.

rorgaal ...... Balaenoptera borealis e
Lesson 1828 — Baldenopleridae sypodidae +
T s » 51 Tatu-agu ou canastra (7) Pricdonies
Rorqual “Fin-back” ...... + Balaenop-"* *¢ ¢
tera physalus (Lin. 1758) — Balae- gigarteus (Geotiroy 1803) — Dasy-
nopteridae + pecikae
Rorg .1&1 azul ...... Balaenopiera mus- e .
wlus (Lin, 1758) — Balamopteri- ORDER: PRIMATA
dae .
32 aeul ..., Alithric ficvi-
Rorqual ou jubarte ...... -+ Menaptem I\/lcomm; S(”r?é"xas 19030 a‘z_i_i_ﬂ C‘LZJZ%?;‘?)‘E—
novaeangliae (Borowski 1761) — cidoe - "
B ropleri : " . : . T
Balaenopteridae + 32 Mico ou sagul ..., + Cqlithriz au-

rita coelestis (M. Ribeiro 1824) —

ORDLA‘ PERISSODACTYLA Callitnricidae +

<

Ante préta ou teplara-pixuna (2) Ta~ " Mico-cabeca branca ...... Callithrix
pirus t. terresiris (Lin, 1758) — Ta- geoffroyi (Humboldt 1812) — Cal-
piridae 34 lithricidae

. . , 5% Mico-ledo (8) -+ Leontideus rosalia
ORDERy: ARTIODACTYLA . - (Lin. 1786) — Callithricidae +

Caitetu ou pecari-colera (3) + Tayassu Guariba ruivo (9) + 4louatic guaribe
t. tajacu (Lin. 1758) — Tayassui- clamitens Cabrera 1940 — Cebi-
dae -+ 35 dae +

Queixada ou pecari-acu ...... Tayas~ Guariba ruivo ...... Alouatia ¢. gua-
su «. alvirostris (Illiger 18il) — ribe (Humboldt 1812) — Cevidae
Tayassuidae 368aua ...... 4 Callicebus personatus

Veado-borord ...... + Kazama rufina brunello Thomas 1613 — Cebi~

. nang Hensel 1872 — Cervidae .  dae +
Veado-catingueliro (4) Liczama g. goua- aud ..., Callicebus p. personatus
: zoubira (Fischer 1814) — Cervidae (Geoffroy 1812) — Cebidae




37 reta ...... Callicebus ni-
(8pix 1£23) — Cebidae B

i)

& Muriqul ou macoco-aranha ...... ~+
Brachyteles crachnoides (Geofiroy
1808) — Cedidae -+ 5¢

\"\ o - ¥ 7

>Y Macaco-prego (10) 4+ Cebus apella ni-

gritus  (Goldfuss 1808) — Cebi-gn

ORDER: RODENTIA
Serelepe ou caxinguelé ...... -~ Sciu-
rus - aestuans ingrami Thomas
1801 — Sciuridae +
Cururué ..... Echimys blainvillei me-
dius (Thomas 1908) — Echimyidae
(0“Rato-espinhoso” ...... Echimys bra-

dae -+ siliensis  Waterhouse 1848 —
Echimydae
: ORDEZ; CARNIVORA &0 “Rato-espinhoso” ...... Echimys ni-
y N (24 —— -
400ngs suguarana (11) Felis concolor %;ﬁggé“ (Wagner 1842) Echi
grgfazzi Nelson et-Golman 1931 —¢nupato esninhoso” ...... + Proechimys
Felidae dimidiatus (Gunther 1875) — Echi-
41 atirica (12) - Felis pardalis mitis myidae -+
F- Cuvier 1820 -— Felidae + 6C “Rato-espinhose”  ...... Proechimys
L2Ga to do-mato ...... + Felis wi wieddi theringi bonafidei Moojen 1948 —

Schinz 1821 — Felidae +

4~3.Gato-do—mato ...... 4 Felis tgrind O

gutiule Hensel 1872 — Felidae +

&b Faguarunds ..., .. + Felis yagouarout- -
di eyra Fischer 1814 — Felidae -+

2o e - -

Yo Jaguer ou omgz pintada (13) 4 Pan-
thera o. ongc.f; (L. 1758) — Feliy 5
dae + ’

4E Cachorro-do-mato ou lobaio (14) -
Cerdocyon thous azarace (W’ie%f,
1824) — Canidae +

47 Juexinim (15) -+ Procyon cancrivorus

nigripes Mivart 1886 — Procyo#4
© nidae +

48 Quati pardo (16) <+ Nasua nasua soliéf

tarig Schinz 1823 — Procyoni-
dae + €5

49 Jupard (17) Potos jflavus nocturnus
(Wied. 1826) — Procyoniduae e,

50 romira ......... 4 Lutra e. enudris F.
Cuvier 1823 — Mustelidue -+ .

I L d

51 Arirgnba ...... Pteronura b. brasilien-

sis (Gmelin 1788) — Mustelidae 68
52 Irara (18) -+ Eire b. borbere (Lin.
1758) — Mustelidae + 80
53 Furéo pequeno ....... + Galictis cuja
Jurex (Thomas 1807) — iMusteli-
dae -+~ 70
54 wurdo gran + Galictis vitta-
t 21.81S (Lnunbew 1820) —

+ /C
55, ou cangamba (18} — Co-
chinga sufjocans (Ill.ﬁe;o

iGLa) — Mustelidae

36 Eeiunte-marinho (200 + Iirounga

leoning (Lin. 1758) — PRocidue +71

37 Lébo-marinho ...... + Otaric flaves-
cens (Shaw 1800) — Otariidece 4
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Gehimytdee

“Rato-espinhioso” ... ... Proechimys 1.
iheringt Thomas 1911 — Ehimy-
dae

¢ Guira-do-rié (21) 4 Euryzygomatomys

spinosus guiareg (Brandt 1835) —
Echimuidae +
“Rato-catita?” ...... Mesomys didel-

phoides (Desmarest 1817) — Echi-
myidae (1?)
“Rato-da-taquara” ...... Kannaba-

teomys «a. ambdblyonyr (Wagner
1845) — Echimyidae

Pred ...... -+ Cavia a. aperea Erxle-
ben 1777 — Caviidae +

Pred .......... Cavia fulgida Wagler
1831 — Cuaviidae

Cebdla ... ... Cavia porcellus (Lin.
1158) — Cuaviidae

Jopivara (22) +4- Hydrochuaeris h. hy-
drochaeris (Lin. 1766 — Cuavii-
dac -+-

Cutia parda (2 3) + Dusyprocita a. agu-
ti L*n. 1768) — Dasyproctidae -

Cutia vermelha ...... Dasyprocta a.
azarae Lichtenstein 1823 — Dea-
syprociidae

Paca (24) 4+ Agouli p. paca (Lin. 1768)
— Da‘wproctzdae -+

Qurico-cacheiro .......... Coendou p.
prehensilis (Lin. 17538 — Erethi-
zonilidae

Ourico-cacleiro .. .. .. -+ Coendon spi-

nosus nigricans (Brandi{ 18353) —
Erethizontidae -

Ourico-cacheiro ....... Coendou i, in-
sidiosus (Kubl 1820 — Erelhizon-
tidae

Ratinhio-do-cacau  ocu ratinho-praza
..... - Oryzomys 1igrives (ics-

T’n’lu.Su 1819) — (Cricetidee -4-




7% Ratinho-do-mato ...... 4 Oryzomys Moreégo ..., + Molossops t. lem-
cepito intermedius (Leche 1836) — minckii (Burmeister 1854) — Mo-
o Cricetidae + lossidac +
/3 Quiara ou rate-d’agua ... 5 Moreégo ... .. -+ Tadarida brasilien-
mys squamipes olivaceus Hershko- sis (I, Geoffroy 1824) — Mlolossi-
. vitz 1944 — Cricetidac + dae +
st doanTrvOTre EL ey Tol S ar -
J6 Rap-al ,““‘;7.?_0 Tong }?,h‘@“o”‘?/“___ MgEMoreégo . 4+ Eumops abrasus
7;(‘7;‘{““‘ fs iLund 18411 — Crice- (Temmincki 1827) — Molossidae +
- vcae S5 vioreeor nd ne 1 ;
75 Raio-do-mato ...... Thomasomys dor-"" ‘“O“(gb(; L '123"71)+ E“,Tolfo“ E perotis
corsalis col linus (Thomas 1917) -— ool 4est) == Molossiaae +
Cricetidae -+ 85 pforcégo ..., -+ Promops 7. nusulus
At . Tyyiw 1RO — T 5] L
/5 Rato-do-mato ..... Thomasomys dor-. (Spix 1823) Molossidae
salis sublineatus (Thomas 1903) -—&¢ Morcéro ... + Dasypterus ega ar-
C’rzc».,zddc gentinys Thomas 1901 — Vesperti-
75 Rato-co-mato ruivo ...... Phaenomys. lionidae + . o
ferrugineus (Thomas 18941 — Cri-&& Morecgo ... + Myotis n. nigricans
cetidae (Schinz  1821) — Vespertilioni-
77 Rato-do-mato laranja ...... -+ Rhu-_ dae + ' . '
gomys rufescens (Thomas 18861 —C& MOICCgo ... -+ Myotis albéscens
Cricetidae («Geofiroy 1808) — Vespectzlzom-
70 Rato-do-chdo ........ < Akodon arvi-_ dae -+ _ o
culoides cursor (Winge 1888) —obMoreego ..., -+ Eptesicus b. brasili-
Cricetidae -+ ensis (Desmarest 1819) — + Ves-
73 Rato-da-serra ...... Akodon serrensis pertilionidae o
lewcogule Mir. Ribeiro 1905 — Moreégo L. +4- Histiotus velatus (I.
Cricetidac Geoifroy 1824) — Vespertilioni-
39 Rato-do-chio ...... 4. Akodon n. ni- d_“"*’ + ‘ _
grita (Lichtenstein 1830) -— Crice-v Moreego ..o ... Lasiurus borealis blos-
tidae + scpillii (Lesson et Garnot 18428) —
31 Rato-toupeira (25) Oxymycterus hispi- Vespertilionidae
dus quaestor Thomas 1903 __BEMoreégo .. ... Natalus s. stramineus
Cricetidae : Gray 1838 — Ncatalidae
A1  Rato-toupeira ...... Blarincmys bre-SEMoreégo ... + Furipterus horrens
viceps (Winge 1887) — Cricetidae (F. Cuvier 1828) — Furipteridae -+
27, Rato-de-palmatéria ....... Wiedomye S MOrego ... .. Micronycteris minuta
pyrrhorhinos (Wied 1821) — Crice- (Gervais 1855) — Phyllostomidae
i tidae S8SMorcézo ... ... + Lonchorhina av-
53 Rato-d’agua ...... Holochilus brasili- rila Thomas 1863 — Phyllostomi-
ensis leucogaster Brandt 1835 — dae +
Cricetidue CMorcégo ... Macrophyllum macro-
phylhor (Wied 1821y -— Phyllos-
- - fomidu
ORDER: CHIROPTERA . X ¢ . 3
S6 Moreégo ... 4+  Mimon bennetlii
. . Gray 1 — Phyllostomida
&4 Morcégo ...... Rhynchonycteris naso_ (Gray 1838) y' t e +
(Wied 1820) — Emballonuridac &&Moreégo ..., . — 4 Mimcen crenula-
A - tum (Geoffroy 1810) -— Plylinsto-
84 Morcégo ...... -+ Saccopteryx bilinea- midae -
. . ]
fﬁ gemmlnckl 1838) — Emballo~; 4 Morcégo ... ... -+ Mimon picatum Tho-
- uridae + mas 1603 — Phyllostomidae -+
o 20-Va ir g) -+ L 7
AMorcégo-vamplro (26) & Dosmodus wiMorcego ... + Phyllostomis h. has-
rotundus (Geofiroy 1810) — Des tatus (Pallas 1767) — Phyllostomi-
modontidae + dae -+
o - f s Y N ! .y
85 Morcego—vfxmp.rci_ ------ +  Daemusiinvoreégo L Chrotopterus auritus
youngi (Jentink 1893; — Desmo- ustralis Thomas 1861 — Phyl-
: dontidae + _ lostomidae
85 Morcégo-vampiro ...... + Diphylla e5g Moreégo ... .. . + Anoura c. caudifera
gcaudata Spix 1823 — Desmodonti- (Geofiroy 1818) - Phyllostomi-
dae + dae +

o -
S




86
86

86-

86

86

86

86"

Morcégo ...... + Anoura g. geojfroyi

Groy 1838 — Phyllostomidae -+
Worclgo ... .. <+ Lonchophylle mor-
dax Thomas 1803 — Phyllosto-
migae -
Morcégo ... .. + Rhinophylle pumi-
lio Peters 1865 — Phyllostomi-

+ Uroderma bilobatum
Foiers 1866 — PAayllostomidae +

Morcégo ..., .. 4- Vampyrops lineatus

(Geoffroy 1810) — Phyllostomi-
dae +

Morcégo ... ... + Vampyressa pusilla
(Wagner 1843) — Phyllostomi-
dae +

Worcégo ...... + Chiroderma doriae
Thomas 1851 — Phyllostomidae + -

86 wiorcégo ... ... 4 Artiveus 1. Lituratus

(Oifers 1818) -— Phylosiomidae -+
ORDER: MARSUPIALIA

§7 &zmbs ou mucura .. ..., + Didelphis

a. azarae Temmincki 1825 — Di-
celphidae 4+

87 Gambi ou mucura ...... -+ Didelphis

marsupialis aurite Wied 1826 —
Didelphidae +-

68 ,Catita ou guaiguica ...... + Marmo-

sa c¢. cinerea (Temmincki 1824) —
Didelphidae

89 Jupati ...... + Monodelphis scalops

&9

90

91

{Thomas 1888) — Didelphidae +

‘Jupatl .. & .. + Moncdelphis americg-
na theresa Thomas 1921 — Di-
delphidae -+

Culca dégua ...... -+ CRironectes m.,
minimus (Zimmermann 1780) —
Didelphidae +

Culea (27) + Caluromys philandzr di-
chrurus (Wagner 1842) — Didel-
phidae -+

Jupati ...... -+ Metachirus nudicauda-
tus myosurus (Temrmincki 1625) —
Didelphidae +

Jupati ...... Monodelphis touan rubi-
¢us (Thomas 1883) — Didelphidae

Jupati ...... Monodelphis dinnidiata
(Wagner 1847) — Didelphidae

Catita ...... + Marmosa incane (Lund,
1841) — Didelphidae -+ N

Cuica ,..... + Philander opossum Qui-
ca (Temmincki 1825) —— Didclphi-
dae + :
Obs.: - “Baleia-de-hico”, (#feso-

plodon gervaisi), embora nio sendo as-




Legend: 1 == Order: . Cetacea; 2 == Porpoise; 3 == porpoise; 4 -- pilot
porpoise; 5 w= dolphin; 6 -- killer whale; 7 == killer whale; 8 -~ Cuvier
whale; 9 - sperm whale; 10 == dwarf whale; 11 =~ royal whale; 12 =~ dwarf
finback whale; 13 == finback whale; 14 -~ "Finback" rorqual; 15 -~ Blue
finback whale; 16 == Rorqual or humpback whale; 17 == black tapir; 18 - white-

collared peccary; 19 -. white-lipped peccary; 20 -~ brocket deer; 21 ==
prairie deor; 22 == hare-like rodent; 23 -~ great anteater; 2U —. little
anteater; 25 == sloth; 26 == collared sloth; 27 == small armadillio; 28 -
armadilio; 29 <= pindoba armadillo; 30 == rawhide armadillo; 31 -- giant
armadilleo; 32 == capuchin or saki monkey; 33 -- white-headed capuchin;

3% == capuching 35 == red howler; 36 == marmoset; 37 ~= black-headed marmo
set; 38 =< spider monkey; 39 -- capuchin monkey; 40 -= cougar; 41 -- jaguar;
4?2 ow spotted cat; 43 == spotted cat; U —- jaguar; 45 -~ jaguar; 46 - forest
dog or wolf; 47 -« crab-eating racoon; 48 . brown coatl; 49 -- kinkajou;

50 we otter; 51 =- giant river otter; 52 -~ tayra; 53 == small ferret;

54 wu large ferret; 55 == conepate; 56 == walrus; 57 -- sea 1lion; 58 == chip=
munk; 59 == toad; 60 == hedgehog; 61 ~= river mouse; 62 -~ house mouse;

63 -~ small rice rat; 64 - cavy; 65 == guinea-pig; 66 - water cavy; 67 -
Brown agouti; 68 -= Red agouti; 69 -- spotted cavy; 70 -=- coendou; 71 -=
cocos mouse; 72 -= forest mouse; 73 =~ wWater rat; 74 - tree rat; 75 ~- for-
est rat; 76 «= red forest rat; 77 -- orange forest rat; 78 -- plains rat;

79 «- mountain rat; 80 == plains rat; 81 - ground mole [rat]; 82 ~~ palm
rat; 83 ~= water rat; 84 =~ bat; 85 == vampire bat; 86 -- bat; 87 -~ opossum;
88 ~= mouse; 89 == jupatl; 90 =~ water opossum; 91 -- opossum; 92 -= jJupati;
63 = mousa; 94 -~ opossum

Note: The "humped back whale" (Mesoplodon gervaisi) has not been
reported along the coast of South America but one of these animals was en-
countered at the Island of Trinidad; this leads us to assume that it ecan be
found in the northern and eastern waters of South America (Cabrera, 1961).

The cougar (Panthera o. onca) was located just once, in 1959, on the
sand bar of Jacarepagua, GB, near the Camorim lagoon, at night; this animal
Was observed crossing the highway of the Bandelrantes, headed for the moune
teins and the forest of Camorim; the observation was made by J.P., Lanna
Sobrinho, a botanist assigned to the CPFCN,

As for the Coati (Nasua nasua), we can say that the South American
coatls are representatives of a single species with two chromatic phases:
one dark brown and the other reddish-orange; in some cases we have marked
tendency toward black, We were also able to observe albino animals here in
the zoo at Guanabara which has one such animal (1963), The distinction is
always difficult to make between the various subspecies and must be made
with great care because these subspecies are not very well defined.

The guinea-pig (Cavia porcellus) is used of course as a laboratory
animal; it is found all over the world today, in domesticated forms, as well
as in well-selected breeds for the laboratory uses, It msy have existed
here in a wild condition since Lund found fossils of thls species in the
Sanga Lagoon, MG, and the typical locality would appear to be Pernambuco,
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The Yegusrundl (Felis yagouaroundi) is found in two color variations: .
black and orange.yellow,
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FIGURE APPENDIX

Tropical, humid, litoral forest, Typical woodland savanna vege-
open, Secondary ~=- region of tation: habitat of varied fauna

Teresopolis, Rio de Janelro

o s s el 95

View of pralrie with typical wood- Gavea Pequena, GB; view of Tio
land savanna in background de Janelro countryside




N

Mount region in the state of Region of Pedra PBranca, in the

Rio de Janeiro, along highway massif of Gangu~Jacarepagua, GB,

to the Araras mountain range, showing the predominant terrain

showing the rugged countryside festures found in the southeaste
. which 1s so commen in Brazil ern part of Brazil

View of tropical mountain forest (Carioca massif)



& R

The spotted cavy (Agouti paca), This is a typical ambulatory
podent which 1lives in the forests and fields, near rivers and lagoons where
it moves about mostly at night, leaving its hole in search of forest fruit,
scods, roots, ete, It is quite a bit larger than the sgouti as such in
whose family it has currently been placed on the basis of the modern cate-
gorization systems, Its geographic distribution includes Central and South
bimerica, to the east of the Andes, (Photo through the kindness of Dr Joao

Yoo jen, )

Scrub woodland here (Mazama gouazoubira); inhabits the scrub woodland and
fields in a major portion of South America, to the east of the Andes, Feeds
on grass, plants, small fruit, usually foraging during moonlight, This is
a species of simple~hoof deer,
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Capuchin monkey (Cebus apella) =
found from the northern portion of
River mouse (Euryzigomatomy spinosus) «  South America all the way to the

lives in the eastern and southeastern castern and central southern portions
part of Brazil, in places covered by of this continent where it lives in
tall grass and shrubbery, in woodland forest zones, in the plains and high-
savanna, not far from water sources, lands and mountains, up to an elevation
Has digging habits, indicated by well- £ 1,500 m; this is a very gregarious
developed teeth and short tail. (Photo  animal living on fruit, little birds,
through kindness of Dr, Joao Moojen.) ezgs, little vertebrates, insects, spi-

ders, larvae, and worms, Typically
omnivorous.,

Sloth (Bradypus infuscatus brasiliensis) = lives in the southeastern part of bra-
zil, in humid forests and woodland savanna, cilisery forests, and sand bar voge-
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tation.
crce (Cecropial,
solitary animal,
a white-throated oV
tnis animal is found,
which is believed to
storm. (Phobto through kind

ats leaves of the trumpetl
nd leaves of other plants. This 1s a rather
rolling up avound branches, looking like
r unusual feature here is that
e of lethargy, after thunderstorms,
cted upon the animal by the

ain forests. Mainly €

Also found in mount
forest fruits a
moving very slowly,
en bird (Furnarius); ancthe
in a certain stat
be due to the blows infli
ness of Dr. Joao Moojen.)

il
1ives in the wocodland savanna and
rests and woods, where it eats tar-
owerful sickle-shaped claws in 1iLs
litary animal and iathough its populations are balanced,
It is distributed over the eastern slopes of the

(Photo L. Ha Cordelier.)

Great anteater (Myrmecophaga tridactyla) =
prairies, sometimes penetrating into the fo

mites and ants which it picks up with its p

hind legs; this is a so
{t is not abundant anywhere,
Andes on the South American continent.

ed all over america, from Canada down to

Patagonia, This is the second-largest feline in this hemisphere and it is the
biggest cat in the world, in terms of size and strength., It 1ives in the
mountains, plateaus, prairies, plains, forests, open woods, woodland savannas,

Cougar (Felis concolor) = distribut
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at varicus elevations, from sea level up. It attacks any mammal the size

of a horse, ca well as birds but does nob attack man unless it is defending its
young of when an attempt is made to capture 1t, It comes out wmostly at night,
l1ike z11 of the other cats, but we can also spot it in the early, foggy morn-
ing and at sunset, (Photo through kindness of Enciclopedia Infantil Brasgileira

[Brazilian Children's Encyclopedial)
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The Coatl (Nasua nasua) - distributed
all over Central and South America, in
forest zones, in plains and plateus
and mountain ranges, where it wmoves
sbout in more or less numerous packs;
it is up around the clock and can be
found on the ground and high up in the
trees where it looks for food in the
form of honey, insects, larvae, worns,
small birds and eggs, small verte-
brates, fruit, seeds, etc., since this
is a typically omnivorous specles.

The glant armadillo (Priedontes gi=
ganteus) = distributed In eastern

part of South America, spotted near
water sources, in forests and woods
along edge of woodland savanna vege-
tation where it digs its holesi this

is a nizhttime animal, like all of

the armadillos, and it is crepuscu-
lar: it eals ants, termites, and other
insects, larvae, worms, small reptiles,
spiders, and carrion; it is the highest
of the living armadilics and it is
threatened with extinction, which weans
that it must be given maxisum protaci-
ion. (Fhoto taken from Selecoes do

* e LU O

Reader®s Dizest [Selections from Read-

er's Digest )
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red throughout the forests in
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the southeastern part of Brazil where it moves in small packs, eating fruit,

honey, insects; small vertebrates, and eggs.

Lives in the tropical forests and
11 the way to Bolivia and Brazil,
nights but it cal alse be enw-
It eats ants, termites, and
(Photo through kindness of Dr.

The small anteater (Tamandua tetradactyla) =
savannas, from the southern part of Mexico a
This is a tree animal which comes out mostly at
countered early in the morning and at sunset.
bees, and on occasion it will also eat honey.

Joao Moojen.)
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The spotted leopardecat (Felis pardalis) - found from the northern part of
Mexico and southern part of the United States all the way down to South Ame-
rica where they live in forests, plains, highlands and mountain ranges,
wherever there is a thick vegetation, as well as in the woodland savannas,
forests and woods; they usually come out at night end they are crepuscular,
just like cats in general; they eat small mammals, birds, eggs, reptiles,
and they are essentlially tree animals, (Photo through kindness of Enciclo-
pedia Infantll Prasileira.)

The jaguar (Panthera onca) - this is the biggest and strongest American cat
whose geographic distribution extends from the southern part of Tezas all the
way down to Patagonia, where it forms a number of subgpecies. In Brazil we
only have two geographic groups: one in the Pantanal [swamp country], the so=
called cangucu, and the other one in the rest of Brazil, tha "pintada" which
is quite a bit smaller., In the western hemisphere, this species represents




the same thing as the leopard in the 01d World and Africa because they
are very closely related species, The jaguar lives in the forests and woods,
in the savannas, in the prairies and grass country, in mountain ranges, and
even invades farm country where he will attack animals, including cows,
sheep, and goats; however, it will also attack larger birds, reptiles, and
sometimes it will even eat fish; it is also known to eat small alligators.
(Photo through kindness of Enciclopedia Infantil Brasileira.)

Skunk (Conepatus chinga suffocans) - distributed in Southeastern part of
Brazil, Uruguay, Northeastern part of Argentina, and southern and southeast-
ern part of Paraguay. Lives in woods and open areas, such as shore vege-
tation along sand bars and clumps of forests; this is a nighttime animal
which has a natural immunity against bites of certain rattlesnakes; it can
therefore fight against poisonous snakes, except the coral snakes whose
poison is fatal to it, It eats insects, larvae, small vertebrates, mainly
poisonous snakes, birds and eggs, cactus fruit, honey, worms, etc, Because
it is a snake-eating animal, it must be protected and should even be kept
in the vicinity of human settlements. In the perianal region, it has a
gland which secretes a nauseating liquid which it uses for defense, ejacu-
lating this secretion whenever attacked, (Photo through kindness of En-
ciclopedia Infantil Brasileira.)

The forest dog (Cerdocyon thous) - distributed all over South America, with
the exception of the Andes; lives in open forests, woodland savanna, fields,
mountain forests, where it hunts small rodents, birds, insects, lizards,
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frogs, ond crabsy it also eats fruits, turtle eggs, etc.; it preferably comes
out at night although it has been observed on cloudy days on occasion. (Phow
to through kindness of Enciclopadia Infantil Brasileira.)

Tayra (Eira barbara) - lives in the forest zones of Central and South Ameri-
ca, from Mexico down to Argentina, including the Island of Trinidad, They
travel in pairs [couples] or in family groups and they operate both at night
and during the day. During the day they are seen most frequently in the
morning. They can run, swim, or dig very well. They eat small vertebrates
and we have a report of an attach by a tayra on a Mazama deer. They also
eat honey, fruits, especially bananas. (Kindness of Enciclopedia Infantil
Brasileira.)

Walzus (Mirounga l1eonina) ~ lives along eastern waters washing the southern
portion of South America, Australia, New Zealand, South Georgia; here with
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two species, we have the genus M. leoniva and M, angustirostris, with the for-
the eastern, and the latter, the southern walrus representing the largest
of the pinnipedia known today; the females are almost half the size of the

On occasion they can be found along the shore of Rio de Janeiro, for
instance, during the winter, sometimes coming in with the currents of the
Antarctic Ocean, where these animals have been sighted four times and where
one of them was captured. (Photo through kindness of O Globo [The Worldl,

Rio.) :

mer,

males.

Water cavy (Hydrochaeris hydrochaeris) - this is the biggest of the living
rodents; distributed all over South America, with the exception of the Andes,
sometimes extending as far as the Isthmus of Panama. Lives in forests and
woods, swanmpy fields, river banks, lagoons, etc, where it seeks refuge whean
it is hunted or wounded; it is an excellent swimmer and divery it has an
interdigital membrane which is very well developed for swimming. We can
therefore say that it lives in semi-aquatic areas. Its fat yields an oil
with medicinal properties; this is called "water cavy oil™ and the skin of
this animal can replace that of the chamois (7). It is believed to be the
transmitter of the cattle fever virus because it uses the same drinking
places as cattle. Its principal enemy is the great water-snake, the Eunec-
tes; both of these animals preferably stay near water bodies., (Photo L. H.

Qordelier.)
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The dolphin (delphinus delphis), com-
wmonly found in the tempzrate and tro-
pical ocean. It is knownt also as the
common dolphin. It comes in groups,
jumping out of the water and showing
its back. It can be as long as 3
meters. It eats smaller and medium-
sized fish, small mollusks, etc. It
is an enemy of the sharks and usually
comes off best in any encounter with
smal 1 sharks., (Photo through kind~
ness of Enciclopedia Infantil Brasi-
leira.) '

The jupara [kinkajou] (Potos flavus)

and South Americaj about the size ¢f a small

The brown agouti (Dasyprocta aguti) -
itg geographical distribution extends
from the southern part of Amazonia,
through the eastern part of Brazil
down to Rio de Janeiro, where it lives
jn forests and woods; it moves in
pairs or small groups, and eats fruit,
seeds, woots, and bulbsj; it is mainly
a nighttime animal but it can also be
found during the day, early in the
morning or at sunset.
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animal; eats fruits, seeds, and insects, honey, small msmmals, birds, eggs,
larvae; never seen durlng the daytime when it sleeps deeply; this animal is

very well adapted to life in the trees.

In Central America it is called

"kinkajou" (through the kindness of the Enciclopedia Infantil Brasileira).

e A

Ground mole rat (Blarinomys brevi-
ceps) - found in eastern Brazil where
it was discovered at Santa Lagoon,
MG, and Teresopolis, RJ; lives in
dense rain forest, near the tops of
hills and mountains, about 800 m
elevation, or in similar places and
less bhumid areas, where it digs its
holesy perfectly equipped for this
kind of life. (Photo-drawing from
Mcojen, J., Oz Roedores de Brasil,
I. N. L., 1952.)

Crab-eating racoon (Procyon cancrivo-
rous) - This is a South American form
of this type of animalj encountered
from the interior of the continent all
the way to the eastern part., Lives in
savanna, along the shoreline vegeta-
tion of the sand bars, in the forests,
mountains and plains, lagoons, where
it eats erabs and similar animals,
mollusks and swall vertebrates. It
usually likes to stay near the water
and usually comes out at night; oc-
casionally will also eat honey, fruit,
and insectsy this is an excellent tree
animal. {(Photo through kindness of
Enciclepedia Infantil Brasileira.)

N T o o

Mouse (Marmosa incana) - found in southeastern part of Brazil, in forest zones,
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prafci usually a solitavy animalg
mal, s not have marsupial pouchs
Smnal rodents and birds, fggg,

of Dr Joao Moojen.)

Vampire bat (Desmodus rotundus) -
digtributed frow Mexico down through
South America where it lives in arid
and humid, tropical and subtropical
regions. Essentially a bloodsucker,
goes out at night looking for ani-
mals, such as horses, cattle, goats,
poultry, and even manj; it makes a&
small incision and then sucks the
blood through ity it can thus trang-
mit seriocus infectious diseases,
such as hoof and wouth disease, hy-
drophobia, and other cattle discas-
¢s, sometimes even vampire bats are
the victims. Fighting is an urgent
necessity to them. (Photo-drawing
taken from Ihering, R. von, Da Vida
dos Nossos Animais [On the Life of
Our Animals], 1953.)

Cs0: 4220-D

coming outl
gats bananas and other
and tiny reptiles.

excellent tree ani-
fruits, insects,
{(Photo through kindness

at night:

The black tapir (Tdpirus terrestris)

lives in fields, woodland savanna, and

forests of South America, in the Central-
b

Eastern regions of the continent; thi
is a sclitary animal. ¥hen in danger
it tries to excape to the water becau
it is an excellent swimmer and spands
most of its life in the water. It ha
a very fine sense of smell and a very
goad scnse of hearing and it is there
fore extremely difficult to capture
this animal, It emits a very {ine

and soft whistle, quite in contrast Lo

its size, resistance and strength. |
is today quite rare in certain regi
and it mway n> longer be hunted becau
it is in danger of extinction,

by Edmundo Dantes P. da Silveira.)
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