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The TAO Forestry Mission which was appointed at the request of
the -Government of Brazil has pleasure in presenting the attached Report.

Our ins truotlono MGfey

"TQ ADVISE THE GOVERNMENT ON FOREST INDUSTRY - SAWMILLING OPERATIONS,
KILN DRYING, AND TRAINING OF PERSONNEL; ON THE MODERNVIZATION

OF LOGGING %LTHODS AND UTILIZATION OF WAThRW&YS FOR'WATER LOGGING*
OF MARKETING AND DISTRIBUTION OF TIMBER. !

The Migsion spent twelve moénths in Braz119 mostly in the Amamon
Valley, and had every opportunlﬁy not only to congult both government ‘
officials and private persons but . also to travel exbensively through
the Amazon Valley and other parts of Brazil, to nelghborlng'countrles,
and to countrieg which are potential importers‘of Amazon timbers,

On all sides we experienced keen 1nteréét‘1n'the work of the
Mission throughout its stay in Brazil, and we are greatly indebted for .
atll bhe help that we received. We re@reb that individual aoknowlegememts
are 1mposolble°

After our reburn to Rome .in January 1953; we prébaréd‘the attached
report in consultation with nembers of the staff of FAO. A preliminary
draft had earlier been discussed with officialse in Rio de Janeiro.

The Report presented herewiih is the result of our initial -appraisal
of conditions and possibilities in the Amazon Valley. It is in a way an
interim report only, in that the detalled 1mplemenﬁatlon of our proposals
and .recommendations remain to be worked out by .subsequent mlssmons-

With this qualification it is now rebpootfully submitted.

‘R Gachot~
MW - Gallant
Kowe, 1953+ K, P, loGrath
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INTROZUCTION

The Amazon is an area whieh has suffered greatly from ill~informed
journalism and the creation of the "green hell"legend. It is equally
ill-described as a pobential "bread bagket of the world". It .is in truth
an area of poor soils and, on tropical Qtaﬂdardsg of poor forest quality.
Apart from the limited "Varzea" areas there ig 1ittle prospect over the
remaining perhaps 99” of the area of the bradltlonal type of colonigation
baged on ayrlcultural p“oductlon.

On the Tavorable side, however, the magnificent system of waier—
ways, the general ease of topography, and the open nature of the jungle
present 1ess difficulty to log extraction than probably any other extengive
tropical forest in the world. There ig no technical reas son why the forests
should not be exploited to the 1imit of available markebs and modern,
methods of extraction and industrialization could so reduce the cost of
hmazon lumber and other types of wood products that a very much greatel
market would undoubtedly be opened than even the quite considerable one
that ig available today. The forests are of enormous extent. and despite
the low yleld per unit of area, the amount ofutilizmable timber aggregated
over the vast area is undoubtedly of staggering proportions, and given an
unlimited market, then an enormous timber industry could te visualized
on the hasis of foregt productive capacity.

At the moment, however, the only reliable market is the Braszilian
market. The general supply position to the Brazilian market is now such
that it is a matter of urgency for measures to be taken in the Amaszon
to ensure .the supply of the. timber required. for continuing Brazilian
development. Exactly what the internal market will require in the. immediate
future is unknown. But is is beyond doubt that 1% can absorb and at
correct prices will have definite need of all that an 4dmazonian lnduqtly
expanded at a practicable rate can produce in the Toresesable future
Having in view the general market condition and what has Lo be done to
achieve such an objective, we believe that it ig a sound and practical
target to aim at a threefold increase of production from the Amazmonian
forests curwng the next ten-year period.

Given an expanded industry developed on sound lines, it is certain
that overseas markets will become increasingly available for regulavr
deliveries of standard grades of well-produced and conditioned Wumber«
How far this market will develop will %o a large cxbent dopend o “he
costs of the produce of the realized objective. Althougn lowered costs
should be conducive to foreign merchantability, it nevertheless seems
unlikely that intermational trade will in the foreseeable Ffuture be
other thah of secondary interest to that of the Brazilian market itself.
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A threefold increase would establish an industry still without
any relation to the capacity of the forest. Bub the achievement of sven
this target starting from the difficult basis of today's conditions in
the Amazon, will itself be a really big task. ‘

A development of this order will require the establishment of a new
economy. Three centuriés of a "collectlon" economy and a trading psychology
has produced a set of conditions ung sympathetic to the founding of a sound
industrial basis. The Amazon's 3} million square kilometers produce
less than half of -the food-gtulfs consumed by a mere btwo. million peoples;
and the people~are now =0 1nadoquatoly fed that malnutrltlon and under-
nourishment, and not endemic disease, is the major.medical problem. - The
habits and philo ophies of all of the peoples who populate the basin are
alien to a permanent and substantial economy. Little conbribution to a
threefold incre% se can come from the present sgo~called industry ~ for it
is no more vhan another unit of the colleotlon economy, conducted not
by technicians but by traders.. It can be assisted in a way which is essential
to its economy, but little is possible %o increase its productivity. An
increase of the magnitude visualized can come only from a completely new
industry. '

Starting from the present basis the development of a new industry
capable of increasing production threefold in a period of ten years will
be a truly worthy achievement. But we believe it to be a real target
and one possible of attainment, To attempt anything bigger, despite that
markets might be assessed al greater capacity, is to start fto explore the
realm of phantasy and to founder any plan on unreality and lack of appreciation
of Amazon conditions.

Towards such an objective the first task ig to develop exlctlné
industry tc¢ the maximum of ite possible efficiency. This would at the
same time clear most of the ground for the establishment of new industry.
For the needs of exlsting industry are common to those of new projects -
an assured, reliable and cheaper log supply is essential to any industry
established or projected. The removal of procedural difficulties which .
‘hamper existing industry and would similarly fetter a new ones The local
availability of operatives trained to exploitation or industrial techniques;
thege and other problems on which the details of the subsequent recommendations
are based are common ground to the existing or any projected 1ndustry"

hatever might be achisved in the economy of the existing industry,
little ig possgible to increase its production, ‘because 1t suffers from
capital Srb&O]LbhmeﬂL g0 basically opposed to modern flow productlon9
1T wediiinea, de oo liletuguebe and incorrect in type and its "irader”
management so incompetent that it could make little contribution in
volume to anything in the nature of a threefold increase.
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The remainder, and bullk, of +the increased oubput must come from
new establishments and new investment requires additional jus tlxlcatlonu.
It demands not the mere demonstration of exploitation techniques but
the tabulation of data on forest yield and detailed mapping -~ desirable at
the same time for existing exploitation but essential to organiged extracition
planning. I+t can already be assured of its market in type, but apart from
a few species already accepted in the market investment would require
detailed information on the possibility of other species meeting the
requirements of the market. And above all a new industry would require
‘a new colonization of people provided for locally in food, housing, medical
services and amenities, wnich alone can make them dependable and stable
members of an industrial enterprise. The exploitation and industrial
techniques they would wuse would not be new; wmercly the standard wetholds
well developed elsewhere with minor adapiion to Amazonian use.. DBut the
methods would need to be demonstrated and operators to be trained.

~In ‘ghort the only justification for new industrial invesitment.
will be the demonstration that the timber is there in the Amazon Valley
in sufficlent accessible volume: +that it can be got out reliably and
economically, and delivered to centers strategically favorable to the

stablishment of industry; that colonization on modern lines is practicabley

that taxation will be equitable and the method of collection not unduly
burdensome . and that the Government is sympauhetl ~to and desirous of
establishing the conditions which will be atiractive to a new development
and favorable to investment. ' ‘ '

Whatever inducements are necessary to attract the investment
necessary to the ten-year objective of increas ed output should receive
gympathetic oons1deLdtlon. The Amagzon yields 1p of the National Revenue
of Brazil and receives jp. It can bermade a gelf-supporting area if soundly
developed and sympathetically administered over a ten-year period.  And -
only by forest development can it be eventually rendered solvent and con-
verted from a fiscal burden to the South,.into the internal market for
national products which is universally the basis of sound internal economy.
In addition to the sbtimulus that should be given to the existing timber
industry from the measures proposed in this report of the Mission,
assistance to other subsidiary but nevertheless significant Amazonlan
industries 'is also essential. Of particular note are the Rosewood oil
industry and firewood supplies. The former ig, in fact, facing extinction
unless its industry is rationalized and its raw wmaterial supply cheapened
and made more readily and reliably available; and in the center of one
of the largest of the world's forests, the local authoritiecs are turning
to oil, of which there is no national source of supply o replace iiresood
which ﬁhey can no longer obtain in sufficient quantlﬁy to avoid a- contlnually
rationed and unoertaln supply of urban electricity.
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With the modernization of existing wood utilization and the sttainment
of a new industry and a new economic outlook, new horizons will be revealed.
Alongside the tangible reality of the ten-year expansion which has been
proposed, the possibility of much greater subsequent developmernt has .
not been logt sight of in the Migsglon's investigations over the past year.
But the lack of basic information has precluded -any possibility of a meal
estimate of this potential at this time. To obtain the necessary data
it is essentlal now to initiate concurrent enquiries which will begome
increasingly necessary as the success of the ten year plan matberialiges.
Already the possibilities of pulp and paper making have received preliminary
investigation: a Brazilian shortage.in locally. produced pulp offers an
internal market and the Amazon has a real potential bo supply the deficiency.
Again, nitrogenous fertilizer for Brazil, which is now obtained at wvery high
prices from Chile, could undoubtedly be obtained by chemical conversion
of wood and at lower costs from the Amason.

But these and. similar possibilites must in practice be contingent
on the progress achieved towards the initial tenrYQgr'ébq§6%ive and should
be developed only at the pace that its advancement justifies. To go
faster is again o wasbe money and gffort. For unless‘tbe new economy )
can be established on the basis of traditional wood utlllzailon, no other
methods which require the same basis, but a higher degree of technical
ekill, can hold any real possibilities.

This then is the general background for the conclusions which
the Mission reached and for the. recommendations which it has put forward.
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BAJOR RECOMMENDATIONS

From its genorsl survey of market prospects, the Migsion has
concluded that = threefold increase of production in the Amason Valley
could be absorbed in products of the type at present produced (sawn
wood, hewn sleepers, boxes, tc.) and of new types that have excellent

prospects (plywood, veneers, mosaic and end-matched flooring, wire-
staple boxou9 elCe )« It belleveb that the attainment of such an

inerease, in view of the urgent desire of the Government of Brazil to
develop the resources of the Amaz on,. is a realizable objective and it
recommends that this should be the target to be reached in the ensuing
ten-year period.

To permit realization of this obisctive, proposals which rall
into twe classes are put forwards

Proposals which will lead to immediate progress on a practical level

1. The methods which the Mission considers would lead to the
solution of the supply probilem must be demonstrated in the
field, together Wluh methods for the "apot" production of
lumber and sleepers: pilot demonstrations must he given at
gtrategic locations of modern logging methods and the operation
of mobile sawmills.

2. Conourrently with these demonstrations, a vermanent centex
should be set up at Pordlandis for the training of sawmill
and loggling operatives. This center should coaprisc
initially a pilot logging stations a small sawnilling and
saw care-and~conditioning schools and a workshop for
machinery maintenance.

3. HMeasures suggested by the Mission as capable of ameliorating
the troubles of the Rosewood oil industry should be set in
train.

4, The Mission's propoval“ with regard to assuring a continuous
and econonical supply of firvewood to bl?@ﬁri@l»v wndertakings
ghould be put into practice,

5. The Mission's recommendations which would permid industry to
obtoin @gulpmenb with greater facility, as being essential to
existing and projected establishments aliks, should be given
effect.

Proposals which should be initiated forthwith but whose effectiveness
will only become apparent over the long-lerm

6. The Governmant is reguested to glve earnest consideration to
the Mission's recommendations in regord to adeguate shipping
space for tlmbor and equitable freight ratesy the siuplification
and rationalisation of modes of taxation: 3o the maintenance
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of a steady export policys and at the same time +to the
Mission's proposals relevan® %o monetary exchange control,
and to the development of market publicity.

Te An air survey interpretation. and assessment serviece should
be established.

6. Owing to the basic necessity of establishing clearly the
- conditions of land tenure throughout the Amazon Nalley, the
services of a lawyer skilled in the legal aspects of Brazlllan
land law should be retained for this work,

9. The whole question of colonization and agricultural techniques
for integration with new industrial establishments should
be investigated without delay. .The Commissao de Valorlsagao
‘de Amazonia should co-ordinate the work- of all agon01es ’
concerned with Amazon development. 4

10, The Mission's proposals in regard to reésearch on several basic
and practical problems ~ techniques for peeling, drying,
storage, grading, etc. of timber -~ shouldvbe implemented.

11. To prepare the way for a possible widening of the productlon
target as the success of the initial tenmyear project may
later warrant, the Mission recommends thet the local supply
to the major markets within Brazil which are available to
Amagzon timbers should be thoroughly investigated, so as to
permit a reliable assessment of the future needs from Amazonia
of +the domestic markets.

12, Finally, the Mission recommends that detailed attention be
given to the administration requirements for promoting and
controlling the development which it proposed, based on a

»clbarly formulrted forest DOlle.

The Mission's reoommendatlons which are aimed at the establishment
of a sound, substantial and traditional type of conversion industry in
the Amazon Valley, are equally fundamental to any other type of woed
utilization, and could prepare the way for new developments that might
later beoome feasible. For instance, the development of chemical
utilizdtion at a later date is visualized, and, to initiate investigation
of this type of possibility, an area should be selected for detailed study
in the Territory of Amapa, and research into the pulping -possibilities of
its raw material resources is recommended.
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FOREST DEVELOPMENT AND ITS PROBLIEMS

FACTS ABOUT THE FOREST

Extent and composition

The Amazon forest may be described by A. Ducke's definition as
Upain forest coincidental with the habitat of the genus Hevea". Within the
borders of Brazil it covers the States of Amazonas and Pards the territories
of Acre, . Guaporé, Rio Branco_and Amapds the northern part of Mato Grossoj
and a narrow strip of Maranhso.

This vast forest area, extending over roughly 40% of the country,
is 84111 little known. Most progress has been made with studies in the
field of systematic botanys; many species have been described and identified
but the inventory is still far from accurate. J. Huber, for instance,
estimated the number of tree species making up the Pard forest at 1,500,
while L. Ducke reduced the number to 600.

Likewise, geobotanical information is too slight for a clear
definition of subdivisions., ‘

Forest formations of four types can be distinguished on the basis
of the extent of existing or available water:

{(a) coastal mangrove with characteristic floras
(b) 'Vargea' formationss
(¢)  t'Igapo' formationsj
(a) ‘'terra firma' formations varying with climatic
conditions (particularly rainfall)s dense forest,
dry forest and savennah woodland. Over 95% of the
Amagonian forest is dense forest.
A practical description of these formations is given in appendix A.
Generally speaking, the tree flora of the dense Amazon forest,
because of low soil fertility, has an average height which is less than,
for example,the African average; comparable vegetation to the latter is
only to be found in stands on soil of volcanic origin.
Since present available data on the subject are limited, it is clearly

not possible to speak about forest stand composition. All we have is
information on the arsa covered by a few species of special commercial value,
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The aguano (Swietenia macrophylla), for example, is known to grow on a belt
that covers the upper basing of the Jurud and the Purds, and the Madeira,
Tapajoz, Xingd and Tocantins basing above the watérfalls or rapids where
they enter Tertiary deposits. It has also been noted that pau rosa likes
the sandy soils of 'terra firma' on both sides of the Amazon above the

- mouth of the Tapajoz and below the mouth of the Purds. The cédro seems %o
- be common throughout the Brazilian Amazon, except at. its northeastern and
pastern extremities. Finally, a little is known about the distribution of
the species of the genus Manilkara and of the main legumes.

It is not difficult to appreciate the fact that, because of the
vastness of the area, the assembling of all the data necessary for a true
knowledge of the forest would be a herculean task. It would only seem
possible Yo make limited inventorice of roglong zolectad for econonmic
rTeasons.

The list of forest. species given in appendiz C includes the main
species uwbilized either for sawn wood or for by-products such as oleaginous
fruits, latex, resins, and the like. The list of species that enter into
trade is very much shorter. It comprises asg regards saw-timbers:

-~ from Amazonas: Aguano, Andiroba (Brazil nut tree), Assacu,

Cedro (cedar), Jacareuba, and miscellaneous

Louros (leurels) (mainly 'Inemhui'), Ucuuba;

~ from Parés hndiroba, Cupiuba, Preijo (ash), Louros (laurel),
Macacauba, Massaranduba, Sucupira, and, to a lesser
extent, Aguano (a little is felled along the Tocantins),
Araracangua, Cedro (a little in the Santarém area),
Marupa, Pau amarelo.

DRATN

The following information must be regarded as approximate.
The production figures are, on the whole, below true figures because
a-part of the products, particularly those consumed locally, cannot be
checkede.
LUMBER

The lumber figures are those given by Dre. I. Kigsin foxr 1951 in
‘a paper entitled 'L situacaoc madeira da bmagzbdna' (The Amazon Timber
Situation). They comprise volumes of logs sawn in the Amazon sSaw mills or
exported as logs.

Sglid volume

State of Amagzonas and adjoining territories 120,000 m3

State of Pard and Amapd territory 175,000 ¢
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It will be noted tha+t the log volumes are measured in the Stave of
Pard by the Francon system (78.5% of solid volume) and by a variant of this
system in the State of Amazonas (60 - £5¢% of log volume according to the
shape and size of the logs). ; : '

This takes no account of sawn wood usilized directly by the rural
populations for. their own needs. Bstimation is difficult, busv I. Kissin
has suggested 90,000 m3 for. Amazonas and 140,000 nd for Pard.

The figures given for marketed timber come falrly close %o information
independently obtained by the Mission, except as regards the Pard output
which seems to he less by 15 to 20%. In any cvent, the most siriking fact
is the low output by comparison with the extent of accessible resources.

Tuelwood and wood chafcoal

Figures for these are few and incomplete and the only information
-obtained relates to 1947

Fuelwood Wood ghrrcoal
Cubic meﬁres Cré Kilograms Ot
Guapore 444469 ' ‘1,303,022 70,753 1179843“
Aore 205,804 | 11,185,820 | 162,300 201,000
Amazonas 123,952 5,627,979 1%;49oy651 13,781,090
Rio Branco 5,120 363,520 -
Pard 284,062 4,624,097 2,764,627 1,558,952

This obvicusly only refers to marketed preoduction. TFuelvood is
industrially utilized by the railways, the river boats, thermo~electric
stations and a certain number ol other industrics.

It will be noted that the steamboat is gradually giving way to the
motorboat. In like mannery; the trend in thermo-~eleciric sziatlouzs is away
from fuelwood. Here, the argumenis in favour of the use of Diesel oil ave
the difficulity experisnced in obltaining supplies of wood and the
disappointments due to the poor quality and high moishure content of
shipments; arguments, however, which do not appear very convincing.

Charcoal is only used for domestic purposes, mainly in large urban
centers in the neighbourhood of which charcoal hurning is done on a craft
basis. The wood used in:the process. comes mainly from clearings for
cultivation.
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Rajlroad sleepers (ties)

The output of railroad sleepers (ties) is sufficient for the needs
of the &mazon railways and for export to southern Brazil and abroad.

The local railways: +the line from Madeira +to Mamoré in the territory
of Guaporé, the Braganga line and the Tocanbtins line in Pard, annually requice
50,000, 50,000 and 15,000 ties respectively. In 2ll, therefore, 115,000 ties
or. 8,000 m3 of wood must be needed annually for local consumption. It should
be added that such quantitics are not regularly produceds The Guapord %ies
are cut from 'Itauba' and the Pard ties from 'Jarana' and 'Massarandubal.

Timber for export comes exclusively from the Islands (State of Pard).
Afber experiencing great prosperity betwsen 1927 and 1930, when exports
ranged from 500,000 to 770,000 ties a year, output declined; +the reason is
that the sleepers are made from many species of very uneven quality.
In 1951 some 8,000 m3 of ties were exported to southern Brazil.

Secondary produchs

The tables below clearly bring out the extent to which forest
utilisation.in the Amazon Valley is extractive.

‘Fruit and oil secd

The most important product of +this sort harvested is the Pard nut
from Bertholletia excelsa. Production for 1947 - 1949 was as follows:

1947 1948 1949

Weight in Value in Weight in Value in Weight in Value in
HeTa 1,000 Cré M-T. 1,000 Cré M. T 1,000 Cr¥

Amapd 626 » 2,590 R824 24311 911 ( 3,301
Surd 13,760 8,392 11,646 51,974 27,566 29,185
LIALONAS 9,575 8,300 13,268 39,318 29,180 42,787
Fio Branco 721 369 1,081 1,541 833 2,444
Guapors 385 152 654 1,299 566 1,809
Lore 3,000 1,191 3,884 10,000 1,901 6,939

Other oleaginous fruits are cropped but to a much lesser extent:
andiroba, cumaru, ucuubz and,; of the palms, babagu and murumaru.
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Latex

The most important of the products of the forest currently is the
Woodland rubber crop, as will’ be seen from the follow1ng tables

1947 o 1948 S 1949

| Weight in Value in Weight in Value in = Weight in Value in

"EeT. 1,000 Crf  M.T. 1,000 Cr$  M.T. 1,000 Cr
s | 550 4,922 401 4,213 453 4,833
Pavs 7,983 81,717 7,161 65,58 5,852 57,086
Lmazonas 10,195 422?965  6;027 73,992 7,101  85,715
Rio Branco 77 1,339 73 1,031 BRT: 238
Guapors 4,501 76,729 3,381 45,085 4,119 70,646
hore 8,000 100,000 9,379 118,903 9,113 111,060

The latex harvested from other woodland treo species such as
massaranduba and sorveira 1s ecomonlcally of muoh 1638 1mportanooo

Essentlial oils

The only essen11a1~01l 3ndustry of any elZ@ is the extractlon of
rosewood osgbnoe-

The.. i930 output . appears to have been the-largest -since the industry
started.

Source Quantity in M.T.
Amazonas ' 551
Pard - 38

589

_ Some. idea of the average oubput .can be gleaned- from the quantities
e&ported from 1945 to 1951 which, as regards the Amazon as a whole, were

1945 1946 1947 1948 1949 1950 ¢ 1951
Mo T 103 326 208 61 288 326 449
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LOGGING INDUSTRIES

The rivers are the highways of Amazonia and the sawmills have been locatw
ed to draw their supplies in rafis from upstream. But arising from the fact
that no power other than manpower exists for the extraction of logs from the
stump to the watercourse, log supply is disorganiszed, uncertain and costly. In
the first place, logging operations are necessarily restricted to the frontages
bordering the watercourses. In consequence the species established on the mar-—
ket are not necessarily those of the greatest utility but rather such as are
found close to the rivers. And the quality of the logs which reach the mill is
determined not by milling utility but by the ease or difficulty which they
offer to muscle-powered extraction. '

Another and most important result of the fact that yards by land are of
greater consequence than miles by water is that mills, particularly in the is—
land region of Belem, lose all geographic relationship to their areas of supply
and, with logging operations scattered over vast distances along the rivers,
difficulties of administration and organigation are accentuated. The picture
is thus not really one of "Forest exploitation'" — the real forest of the Amaszon,
both in guality and quantity, lies on the vast waterless planalto and +his is
practically untouched. '

The general principle by which manpower is used to extract timber is
much the same throughout the Amazon and variations in practice are mere modifi-
cations necessitated by peculiarities of topography or forest type which may.
differ with locality. Thus in the most typical case, the trees are felled by
axes and worked into logs of 4 meters length, and rolled to the water where they
are tied into rafts with wire rope or vines and then towed by launch to the
mill, To permit the logs to be rolled, a track is cut six meters wide and as
straight as possible, and is provided with three parallel lines of continuous
skids of round timber 15-23 cm thick which are laid on the ground for the full
length of the track. The logs are manoeuvered on to the skids, and with or
without the use of levers are then rolled on the skids to the water. In general
the distance over which the logs are rolled is not great but in special circum-—
stances it may entail 2000 metzrs or more. However, since the general picture
of the Amagzon area is of a river pattern of roughly parallel tributaries 150 -
300 km apart, with largely waterless country between and with the best forest
development on the higher country of the interior, it is apparent that the
method used is not only primitive and inefficient but is incapable of tapping
the real timber wealth of the Amazon.

Types of Logging areas

For descriptive purposes the "logging types" of the Amazon may be con=-
sidered as 3

FAQ/53/10/8283



1. The Igapo regions, i.e. the area covered by clear waters during
the annual floodss,

2. The Varzes regions, or aregs similarly covered annually hy
"white waters; : : :

3. Tertiary aréasibordering the rivers:

4. Quaternary sands bordering the rivers, and with tertiary high land
behind within economic range;

5. Terra firma separated from the rivers by Varzeas

6. Volcanic high lands cut through by the main rivers but situated
above cachoeiras.

It will be readily apparenﬁ that i% 10 impossible to cover all the
varlatlons within such a subdivision which might be experienced over such
a vast area as the Amazon. But the minor variations are of no more than
academic interest at present. The determination of metheds adequate to
efficient modern extraction on the above types in their typical form will
make an enormous amount of timber available which could not be oxaausted
in any period of present interest. .

The Igapo regions

In theixr mosL typlbml form these areas are Charaoterlstlc of the
"island region® of Belem, i.e. in the river estuary which is one of the
major exploitation areas of the present industry.

As descrlbed in Appendix A, the main formation of Igapo resuits
from the flood rise in the main river, which backs up the clear water run=— -
off of the immediate vicinity and spreads it out over the flat lands ad~
Jjacent to the creeks down which it normally flows. As the floods recede .
the water is somewhat less clear, for it may now carry off some of the
finer fractions of the soils it haa covered and in so. doing, leaves depres-~
siong behind which develop into swamps and marshes Since it is formed
by the erosion- of the depression arca59 rather than by the deposition of
banks as is the typical formation of the Varzea swamps, the Igapo gives
rise to a type of forest which is noticeably dlfferent9 and the pattern
of the swampy soils is quite irregular.

rrow the aspect of logging enhlnecilnw the Igapo forests have these
characteristics : .

F40/53/10/8283



- 15 —

1. In addition to forming real swamps devoid of tree vegetation, the
excessive and more or less continuous water otherwise gives rise to a
stunted shiny-leafed hydrophilous vegetation which is somewhat diffi-
cult to penetrate and costly to clear. The type carries little timber
but it has to be traversed by manpower extraction of the timber behind
it, which seeks the most direct route to the floating waters of the
creeks. The cost of clearing the typical 6-meters wide track for rolling
logs in this type of forest is excessive.

In seeking the minimum combined cost of track preparation plus ex—
traction, the cabocle (see Appendixz A - Population) has in consequence
abandoned wide-track hand rolling in favor of a narrow track over which
the logs arc bodily carried or skidded lengthwise on rollers transverse
to the track. The logs are nosed (large logs may be squared as Well)
and power is applied to saplings checked in across the top length of the
log. Commonly 8 = 20 men are required to exiract a log in.this way.

2. The typical Igapo forest would not carry tractors for any part of
the year. There are of course the banks surrounding the depressions =~
only a matter of some 1 ~ 2 feet above the bottoms of the depressions -
which dry out and harden sufficiently to carry machinery during perhaps
August - September - October and part of November. But the pattern of
the depressions is so irregular and inspection is so impeded by the
undergrowth that it would be very difficult to pick out in advance the
main tracks to be used to cross the Igapo. It would be impossible to
wind through the area completely on high land but thorough inspection
could minimize the length of corduroy or other preparation by which the
banks could be connected.

The bhanks within the Igapo carry taller vegetation than the swamps
and perhaps the bank pattern could be mapped in advance of operation
with the agsistance -of ailr survey interpretation. This remains to be
investigated, however, and it is doubtful whether present techniques
have yet been developed anywhere to pick up such minor variations on
air survey photos of any normal scale,.

- To log .through this country by mechanical means, timber trucks are
not practicable, and the mobile winch rather than the tractor would
offer the greatest possibilities. For maximum utility the winch would
need to be mounted bn a 4 x 4 or 6 x 6 truck to permit it to enter the
forest where necessary, but its major use would be to pull from the
barge which would transport it up the coreeks. The barge would require
to be of the minimum dimension necessary to ftransport the truck, for the
creeks are narrvow and characterized by hairpin bends. To pull direct from
the barge would occasion little difficulty of location, anchorage, etc.,
but the distance the barge could penetrate to attempt to get opposite
a timber dump within the forest would vary from creek to creek. By this
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system a tractor or another mobile winch would be employed on the firm
lands. behind the Igapo to assemble the logs in dumps for their subse~
quent removal to the creek. Where the Igapo is narrow, the one mobile
winch on the firm. land could in theory perform the additional job of
hauling the logs to the water but as generally more than 1,000 metres
are involved, this would usually not be practlcable.

Alternatively, it is sometimes poss1ble to avoid the Igapo forest
altogether by penetrating up the creek until the Igapo disappears and
firm land borders the creek. This is the general course to be adopted
where Varzea separates firm land from the main watercourses, but the
creeks are generally smaller in the Igapo region and it is not often
possible to penetrate via the crecks to sufficient distance. Where it
is possible, however, the solution is merely %o operate mechanical
equipment on the firm land direct to the creek.

It should be recognized, however, that any necessity to operate in
the Igapo at all is due entirely to the inability of hand extraction
methods to penetrate the forests for any real depth from the river - or
from the mill itself located on the river. Thus although high quality
stands are known to emist beyond the limits of the area worked in the
immediate vicinity of the mills themselves, and where the intervening
country is entirely suitable for mechanical extraction, the mills never-—
theless continue to draw their supplies from perhaps 150 kilometers
( 100 miles) further along the river within the Igapo area. For example,
the mill at Antonio Lemos draws much of its supply from Igarapé Miri.

The existing mills which the Igapo problem now affects can readily
be supplied by non-complicated direct haulage to mill ox by direct haul~
age from high land to water, at points considerably closer than the pre—
sent supply areas. Bxtension of sawmilling would essentially not have
to be limited by the possibilities of hand labor extraction but would
have to be based on mechanization as a link between quality stands on
firm land and proximity to water.

The Igapo extrartlon problem presents 1tself merely as a consequence
of present methods and becomes of little more than academic interest
once mechanization is visualized. But if in isolated circumstances 1%t
has to be faced, the mobile winch offers the best solution. However, .
for efficient application to any particular area unit, 1t would be
essential to get as much detailed advance information of the terrain
as was economically possible = viz. a map locating fthe timber stand
and the creek system and, if possible, the swamp depressions and the
banks « as preliminary to- detailed examination of the area and the mark-
ing out of the begt extraction routes.
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The Varwea region

' - Though in many outward respects similar %o the Igapo, the Varzea
is significantly different in its mode of formation and as a result, in
the type Qf forest it carries..

' The Varszeas result directly from the spreading of the waters of -the
“white! rivers out over. the adjacent flat lands during the flood season.
As the movement of the water slows down away from the effect of the river
current, it deposits silt and both its mode of deposition and the subsé-
quent effect of the withdrawal of the waters may result in alternate very
low banks and hollows. The effect of the differences in the depositions
ig clearly noticeable from the sir in the characteristic vegetation loop
patterns. ‘ ‘

But the depressions are not closed to the withdrawal of the waters
and do not constitute swamps of the Igapo type. In consequence the forest
type is somewhat tropophilous and yields an important amount of timber to
the present industry. With recession of the flood waters the Varzea quick-
ly hardens and would carry tractors and other suitable conventional logging
equipment for perhaps 5 -~ 6 months of the year with properly plamned ex-
tractions ' . .

The Varzea types present the possibility of felling the trees and
preparing the logs in advance of the flood period when they can be floated
off into the main streams. Where the Varzea is very wide -~ and it may be
80 ~ 160 kilometers (50 to 100 miles)in parts along the main Amazon — or
the timber is very sparse, this method has obvious advantages and appears
to have been commonly practised in the past. However, the present tendency
is to concentrate on hetter stands in close proximity to water and to carry :
out the whole extraction operationsg in the dry season which i1s more favor-
able to organized gang work. Since the Varzea forests are better develop—
ed and much more easily penetrated and cleared than those of the Igapo,
the extraction system ig typically the & meter~wide track .and hand rolling.

A particular difficulty is experienced with the hand-rolling method
in the true Varszea, because of the dyke which invariably is deposited along
the bank of the river. It may be several feet in height and forms a sub-
stantial obstacle. The Mission was. informed that hand winches have been
tried to ease the situation but the exact techniques employed are not krnown.
They have certainly not proved satisfactory and the dyke is normally sur-
mounted by rolling and chocking the logs bit by bit up the skids. This
necessitates a concentrated labor force at the end of the extraction route,
however, which presents a serious problem in cost and organization.
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To mechanise extraction from the Varzea by conventional tractor
logging does not appear to involve any serious difficulty for 5 ~ 6 months
of the year. In the wet months it would still be possible, if it were
deemed essential, to work from the.type of barge winch suggested for the
ITgapo. - . , : : S

However, there appears to be no. neccesgsity to intoduce mechanigzation
to the Varzea as a major method of supplying mills. The Varzea .carries
practically no timber species which are not at least as abundantly avail-
able and of hetter development on the Terra Firma, and the bulk of the
Amazon Valley is Terra Firma which is generally much more suitable to mecha=-
nizations (The only important exception to this generalization noted by
the Misgion was Jacdreuba whicl appeared to be restricted to the Varzea
areas. Though more perfect knowledge might reveal additional species li-
mited to the Varzea,it is extremely doubtful that their qualities would
demand that they be given such priority over the Terra Firma timbers as
to necessitate year-round working. Jacareuba appears to occur in fairly
concentrated stands and working with machinery exclusively in Varzea for
almost half the year would undoubtedly yield as much of this fine timber,
or any other exclusively Varzea tree, as the market could absorb.)

Tertiary areas bordeéring the rivers

Typical conditions are found in the Santarem region, and these arecas
promise the most suitable general type for non-complicated conventional
extraction by truck and tractor. Since hand-rolling methods could be used
only along the borders of the water, while the area is a "high~yielder"
of cedro and has presented no serious difficulty, it is in this region
only that trucks are the general means of conveying logs from the forest.

However, the trucks employed are general purpose 3-ton table-top
transports rather than "timber lorries" and are not the types most favored
elsewhere for log timber transport. They have no power-driven loading
winches, and since the country is so open and easy of access (as is all
the Tertiary), the method is to drive direct to stump and roll the logs
aboard by manpower.

No reliable information is available as to costs of working these
trucks and the work is so disorganized that 1t is impossible to arrive at
any estimate of the actual cost of extraction related to mileage, or to
get any practical idea of the extent to which either the present or more
suitable plant might be held up by the weather.

The most significant information obtained was confirmation of the
cruzeiro per meter cost of roadclearing, which is normal for up to 6 meters
in width throughout the Tertiary series. The complementary information,
on yield in timber per unit of area served by the roading, was entirely
lacking.
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Tractors could undoubtedly operate with complete satisfaction for
by far the greater part of the year on the Tertiary plain. And the soils
are not sufflolently abrasive as to suggest undue dlfflculty with track
parts, if maintenance is thorough. But a final evaluation of their poten—
tial usefulness is again impossible until some knowledge of the yield is
gained. Road construction is so cheap that it is probable in stands of
such scattered nature that skidding would occupy a place very secondary to
that of the truck. Under proper job management, ground skidding would pro-
bably be restricted to assembly of logs into unit loads for the- truckss but,
in addition, tractors would be useful as an insurance against the intermit—
tent inability of manpower to keep roading sufficiently advancbd, and against
the inevitable inability of the trucks to get out to the main ettractlon
routes from time to time durln@ Wet W@ouh@fo

. Such uses presuppose 1argc operations, however, for under normal
conditions of haulage distances (say O -~ 50 km) one DT caterpillar tractor
would keep a small fleet of trucks working. The number of large dimension
logs availlable suggests a tractor of this size, but for smaller general
operations, more general reliance on the winch would nevertheless justify

the use of a tractor of as low as 40 H.P.

As an alternative to the tractor, however, the use of the mobile
winch or yarder Has particular ‘relevance +to the Amazon under present day
conditions. Its advantages are above all the very much lower capital cost
and secoridly the considerably reduced risk of expensive repairs being neces—
sitated by faulty maintenance. Such practical difficulties as getting the
rope out under ‘conditions of scattered timber, etc., suggest the tractor
in preference to the winch where large and efficient working is envisaged,
but present operations are as yet far from that condition. The greater
mobility of the mobile winch, the fact that it is stationary in operation
and workable all the year round are very real advantages to unskilled
operators. ‘

Quaternary sands bordering the rivers

The outstanding characteristic of the Quaternary series from the
viewpoint of extraction is the general sandy nature of the top soil, which
may often approach a pure and deep sand. And also, the yield of timber is
materially less than is obtainable from the Tertiary levels.

As such the type poses the problem that tractor distances would be
considerably increased at the same time that the abrasion of the track
wearing parts became btho oritical factor in cconomic operation. Further,
since wet weather is more favorable to truck operations under such condi-
tions and dry weather may even halt trucking, tractor operation would be
at & maximum in dry weather when the greatest wear and tear on tracks is
to be expected.
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The roads operated on Would be qultb 5u1tablc for timber lorries
of more appropriate. types. As oleatcd for a crugeirc per meter, they were
aligned to miss any large trees and construction entailed merely cutting
forest at and below ground level. Some flattening of -uneven surfaces was
carried out by hand -tools but no grubbing of stumps or roots was practiced.
A little more attention to this latter is warranted, but in general the
type of road provided is as would be recommended for sparse stands of the
Amazon type.

V At the present cost of manual clearing there is fortunately no ne-
cessity to contemplate mechanical clearing and invite the risk of tractor
breakdowns, which is inherent in.such work and which would be of serious
consequence under Amazonian conditions. But it is certain that the yileld
will be low, and any proposals for improved working must be based on ope~
rating on rudimentary low-cost roads with the truck type most appropﬁlaba
to the conditions of road and climate.

The Tertiary soil typeé dre Orey and yellow clays, with sufficient .
sand to border on loamy clayss they dry out very hard but are corresponding-
ly sticky when wet. Though they will continue to support a load when sa-
turated; after being compacted by dry weather working, it is important to
avoid cutting them up unnecessarily when wet. When graded, they pack down
well and if also well beaten down in dry weather, will continue to . give.
good service in the wet., Grading presupposes grubbing as a substitute for
mere clearing, however, and the conseguence would very materially in-
crease roading costs. As with all unsurfaced road operation, only experien—
ce can suggest the extent to which there should be. complete cessation of
haulage in wet weather in preference to continuing at a reduced output, but
this experience is lacking at present. The usual practice of the inex—
perienced now is to continue to work as long as and wherever it is just
possible, and also this is distinctly disadvantageous to the operator, the
practice did at least give the members of the Mission the opportunity to
view the soils at their worst for haulage. There was no cvidence to suggest
that suitable trucks would meet with any greater seasonal dislocation than
is usual in the tropics.

While experience of actual truck operations permitted the Mission
to evaluate some specific mechanization possibilities under Amazonian con-—
ditions, it was not possible to judge much from what was seen of tractors
in the area. Only a very few tractors intrude én the otherwise universal
practice of manpowered extraction, and they are either of incorrect type
or are inexpertly operated. Bven in Peru where the reputation of - one log-—
ging company suggested that reliable data should be available, it was
found that there was no knowledge of the limitations of economic tractor

operation or of the necessities of maintenance under the particular con—
ditions of operation.
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Again the mobile winch commends itself and thoughnthere would be &
very 1qrge area of Quaternary soils suitable to skilled tractor operations,
it is probable that the majority of the Quaternary would otherwise be very
expensive to work with tractors and would thus favor the winch. '

However, consideration of logging difficulties on the sandy Quater—
nary .soils is, in general, of little practical importance. They 'are poor—
ly supplied with timber and once mechanical means of extraction are avail-
able elsewhere, the necessity for seeking timber‘here‘largely disappears.

Where they form a band between the river and the Tertiary, as for
instance below Santarem, they offer the possibility of wet weather work-—
ing which would be of very considerably practical advantage 1in assocaabtion
with operations based primarily on Tertiary series. The advantage, how-
ever, rests on their yield, and beyond recognizing that this is low, it is
impossible to anticipate whether operations would be worthwhile or not.

On the debit side is that, in Separating the Tertiary from the river,
they may provide a difficulty so far as haulage is concerned at the time
when Tertiary operations are in full swing in the dry season. In general,
however, they would have to be crossed by one or only a very few main ex—
traction routes on any job, and if necessary could be made fit for traffic
by the application of bark, etc., as is the practice elsewhere with simi-
lar sands.

Where the Quaternary series is being workrd at present, the method
practised is wide-track hand-rolling to water but it is doubtful whether
thisg extraction covers any great percentage of present total supplies to
mills. The series does not yield high volume and is generally fronted
by Varzea, which because of its contiguity with the water, is the type re-
ceiving more attention. . '

Terra, Firma hordered by Varzea

This is by far the most important "area-type" in the Amazon, though
as regards immediate mechanization of logging, it is probably of sscondary
interest to the localities where the Tertiary series of the Terra Firma
runs right to the water and consequently presents the least complications
for the introduction of mechanical operations. Some of this type is be-
ing worked at present where the Varszea frontage is narrow,.and the method
employed is wide-track hand-rolling.

On first examination this type appears the most difficult for mecha-
nical extraction for the Varzea may vary up to many kilometers in width.
In consequence, though the Terra Firma itself may carry logging machinery
for most of the year, the Varzea is either flooded or too wet to be travers—
ed by trucks for at least half the year and, in any case, its width may too
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greatly increase haulage distance and make extraction to water of Tenra
FPirma timber via the Varzea too costly.

‘The possibility of concentrating operations on the Varzea during
the dry season, and to deliver logs to the back of the Varszea from the
Terra Pirma in advance of the floods which will subsequently float them
off, is only a partial solubtioni First it diverts.work from the betier
gtands of the high lands for more than half the working year; secondly,
it may require the logs to be delivered from Terra Firma to well within
the Varzea to ensure that they will float, and this operation may have to
be halted as soon as the Varzes becomes covered by water. Further, it prac-
tically restricts working on the Terra Firma to logs which are either float-
able or easily supported with suitably buoyant species, if these are avail-
able. Finally, and of greater importance, work could not recommence after
the waters began to recede untll the Varzea had again hardened.

The solutlon of the difficulty appears to be to deliver direct from
the Terra Firma to permanent water. There are no maps available which
place the exact position of the creeks, but at least the areas examined
by the Mission bore out the generalization that there are in fact major
permanent water creeks at sufficiertly close intervals which could be used
as water access. In the major Varzea-margined rivers, the Varzea generally
penetrates along these trlbutary creeks but of insufficient distance to
cause any problem.

The general position could be diagrammatically illustrated as
follows @ ~

U
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(NOTE ¢ the above distinction between the Igarapé and Grutao is’
arbitrary. There is no consistent definition throughout the Amazon but
the above is accepted in some localities and is acceptable for descriptive
purposes.) Road transport to the Igarapé above its Varzes section suggests
no pro@lems. But though the Varzea problem is narrowed by delivery to the
Tgarapé, it is not eliminated. However, operations can be concentrated in
proximity to the Varzea in the period of the low waters to alternate with
extraction higher up as the floods commence to rise, leaving the still
higher operations for possible utilization of the Grutaos should they runm
in the wet season.

Enowledge of how far this is generally practicable requires topo-
graphical information which again is not at present available. That it is
largely practicable can be accepted, but it must be stressed that for plan
ned extraction it is essential for detailed topographical information of
Varzea limits and creek locations and the positions of concentrations of
timber to be wmapped, and estimates of volumes to be similarly available.

Volcanic highlands

This area, the Mahagony belt, is also the type where there is the
best tree development. The soils are deep red loams and on the southwest
(Guaparé) section form a practically continuous belt with those areas which
have been taken up by S8o Paule interests, to beyond Cuiaba, for future
coffee growing extension. ,

Because only mahagony and cedar could command sufficient marketb
price to cover the cost of transport, the area has been exploited ( and
only then sporadically) for these species alone, and since cedar 1s more
readily obtainable elsewhere, its extraction on the Volcanics is merely
incidentald %o mahagony working. The mahagony which has carried the trade
gince its establishment in Manaus in the 1930's, has been obtained gene-
rally from the lower edges of the belt below the cachosiras. With the ex—
tinetion of trees in proximity to the rivers, the costs of extraction have
risen rapidly as the cachoeiras have to be conkented with, and are now too
high to be profitable. It is certain that mechanical extraction could pro-
gress further inland behind the old workings and win a lot of mahagony still
below the cachoeiras. But the areas which are most promising are fronted
by rivers (e.g. the higher reaches of the Purno) carrying little water and/
or badly silted and obstructed by trees, etc., that are commonly uprooted
and washed down all the Amazon waterways; the cost of rendering the rivers
suitable for floatation might be prohibitive. The technical aspects of
extraction here offer no problems, but the economic possibilities depend
on the assessment of the mahagony available and the cost of its extraction
including attention to the rivers. The possibilities can only be assessed
after air survey followed by detailed investigations of the more promising
areas revealed in the process of photo interpretation.
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It is as well to observe, however, that mahagony does not cccur with—
in 2,000 river miles (3 000 km)~of the milling center of Manaus. The ma-~
hagony belt approaches closer to the main Amazon as it is followed sast-
wards, but most of i1t lies substantially above cachoreias, even in the
Tocanting and at Guama where it is at the backdoor of Belem, though yet
unexploited.,

- In all the mahagony region the country is as ilat as clsocwhere,
degpite the increased general elevabtion; the forest is even more open and
access is practically unencumbered by vines or undergrowth. In general the
belt carries practically all the most valuvable woods of the imazon and at
their best development. There is nothing to justify exploitation of species
other than mahagony from the high rivers just for the benefit of the pre-
sent milling industry located far below, but on the other hand there seoms
to bhe no sound reason why mahagony alone should not be exploited, even
though single-species extraction or "creaming" is not generally desirable
from the point of view of forest policy.

Within the belt, mahagony starts to occur typically about five kilo-
meters or so back from the main rivers and permanent watercours o:, and then
runs back in a more or less continuous stand over the watersheds, perhaps
for upwards of 150 kilometers before it again disappears approaching the
next major watercourse. Grutacs run back for many kilometers into- the ma—
hagony stands and the tree seems to reach its bhest development on the sides
of the watersheds between Grutaos. The distance from permanent water is
thus always very considerable for hand-rolling methods, and the tree's
best development occurs at many kilometers from water., :

, Indeed, unless the Grutao promised the likelihood of water-assisted
extraction, hand-rolling extraction of mahagony would generally be out of
the question; but local rain causes the otherwise dry gullies to rise sud-
denly -~ and as suddenly to fall when the rain is finished - and a Grutao
may typically carry water for a day perhaps 2 -~ 5 times during s wet season.
Present methods of extraction are based on the hope that these sudden- spatﬂm
will bring the logs out via the Grutao. :

_The logs may be rolled from 0 - 2,000 meters to the Grutao in advance
of the wet season, where they await uhe arrlval of water., The logs are
large and may require up to ten men to get them to the Grutag. The greatcst
difficulty is to arrange that manpower shall be available at the logs when
the water comes down, for logs will be scattered awaiting water in seversl
widely separated Grutaos at one time. The water may arrive at night and
since the flow is of short duration, the men must work whenever the occasion
necessitates.
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» The Grutao typically has a bed only 1 -~ 23 meéters(3 -~ 10 feet) wide
and 0.5 - 1.5 meter(? - 5 feet) deep, but this generally rests in the bote
tom of a flood depression, perhaps 6 meters(20 feet) wide overall and some
1.5 meters(5 feet) below the general level of the plain. The Grutao is in
addition extremely crooked and progresses in hairpin bends and loops which
it is difficult for even a 4 meters(14 ft.) log to get around unless the
whole depression is flooded. Man-handling is consequently essential to get
the logs down the 5 ~ 8 kilometers necessary to reach the easicr waters of
the Igarapé; but not until the logs get to the river itself can they pro-
gress without manpower assistance. In the Igarapé, overhanging trees arc
continually being loosened at the roots in the. soft soil during the wet
season and they fall and block the way and have to be cut off, frequently
below water level, to reopen the route. Generally, it takes morc fthan one
flooding of the Grutaoc to get the logs to the Igarapé and the gang cease
work when the water drops, and await the next "eschanté" or rise. It is
~only. to be anticipated that logs delivered to the Grutao have = good chance
of remaining there through lack of synchronization ~ manpower availability
with the short-~lived run:6f the Grutao. Again, they may progress one or
two stages towards the Igarapé and no further. Déspite all the other dif-
ficulties - with cachoeiras, etc. = it is this wastage of labor which is
- primarily responsible for the high cost of mahagony extraction.*

) It is noteworthy that when floating condifioné are difficult in the
Grutao, it is the bigzest (and best) logs which have the greatest chance of re-
maining behind in the forest.

. On delivery 1o the river the logs may be temporarily tied together
with vines and paddled to the cachoeiras, after which they may be passed
over singly or in groups. If the next cachocira is any considerable distan=—
" ce, the logs may again be collected and tied together. If the river is
running strongly the logs may require no directing, or they may need %o be
directed to the correct entry to the cachoeirs with the assistance of an
outboard motorboat. In a fast-running stream it is inadvisable tc allow
the logs to travel during the period when the water is rising, for they
stand a good chance of being carried off the river at a bend and stranded
well within the forst. When fthe drop over the cachoeira is considerable,
it is necessary to restrict rafting to the early and late stages of the
flood, g0 ay tc avold damage to the logs during the height of the flood
when the strecam may become a veritable torrent.

* Tt may be remarked that somewhat simiI@rfdiffiQulti@s are sxperienced

i getting Teak logs down to floating streams in Burma, but hoere elephants
are used to supplement manpower in getting logs moving down the side streams
in spate. :
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Once delivered to clear water below the cachoeiras, the logs are form=-
ed into permanent triangular rafts and towed to Manaus by motor launch, an
‘operation normally taking about 7 - 14 days.

The mechanization of mahagony logging involves no particular tech-
nical problem but offers an economic problem of some magnitude. Logs can
be delivered to the rivers by conventional truck and tractor haulage at.
low cost. But any properly organized working at this end necessitates that,
once the water levels permit, it should be mere routine to clear the log
ponds through the cachoeiras to the wnencumbered waters below, in unit rafts
of say 5 or more logs, which can be quickly united into larger rafts between
cachoeiras and similarly linked at the point where the towing launch takes
over. This involves possibly very considerable capital ocutlay to put the
cachoeiras in a condition that would permit the necessary organized and
directed progress of the logs. Generally the work would involve blasting .
rocks, building temporary log walls to divert all the river flow over one
exity, construction of artificial spillways to act as log flumes, ebtc. etc.
(In one typical example a rough calculation of the cost of work necessary for
reasonably easy five-log raft egress was approximately U,S5,$50,000, if carried
out by modern machinery and skilled manpower. :

The justification for expenditure of this nature can only he the high
potential value of the stand of timber that would be made accessibles but
this presupposes careful assessment and survey of the timber resources, and
estimates of extraction costs.

An additional and very practical difficulty to working in all the
mahagony region is the Indian problem, particularly in the interior bet-
ween major tributary streams where the real belt of mahagony exists un-—
tapped. Hostility on the part of Indian tribes might perhaps not be Ffound
in practice %0 assume any serious proportions, but that this optimism might
prove unjustified . would initially have to be provided against, before
men and machinery were moved in.

Finally the difficulty of providing supplies to a modern logging
organization above a series of widely separated cachoeiras is a very real
one. In the case of the occasional large rubber collecting settlements
which at present exist, the depth of water above the rocks and rapids may
permit no more than four months of reasonably unimpeded access during which
a whole year's supplies have to be taken up: access, which is a matter of
days only when the river levels permit power—driven flat-bottom barges of
perhaps 50 tons capacity, may take as many weeks for Gutboard~motored caw-
noes in the period of low waters. To a large extent this could be avoided
by the clearing and cutting of trees and debris which prevent utilization
of the deeper parits of the rivers, but at the best, river access in the
dry season when timber work would be at its height, would always be an
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extremely unreliable business. The possibility of air traffic by small
charter amphibians to the suitable points which do exist on the high reaches
of practically all rivers would he entertainable, but its practicability
Would depend on the magnitude of op@r&tlons and on specific locality factors.

11 1ts phases the problem of’ mahaﬂony working necessitates com-
plete modernlaatlon of extraction methods and processés, and the advancb
investment of capital, and this cannot be entertainéd until certainty is
reached that sufficient timber ex1sﬁs in a particular catchment area to
justify the initial outlay necessary to-tap it. Thé preliminary reguire-—
ment is consequently, as almost everywhere in the Amaszon, the creation
of a survey and assessment service.

Costs of operations

There is little to be gained in examining the costs of the present
methods of working in any detail, for these methods inevitably entail dis-—
organized working and unproductive labor. The costa.ofithe individual
processes are low for the typ@ of ' work involved, but the amount of +$ime
lost through the necessity of awaiting suitable water levels for extraction
within the forest, and the amount of work done to logs to get them only
part way to the mill, are the real contributing factors to the overall
high costs.  In addition, the financing of opeérations involves an excessive
number of intermediaries, all of whol take part of the finel payment by the
millers and in the process not only enhance the costs critically but leave
very tittle for the cabocle upon whose labor production ultimately depends.®

The general log trade is similar to.that. of all. other. forest collec—
tions-a trader barters his goods for logs which one of his customers ar-—
ranges to supply, bubt often through an intermediary who may similarly pass
on the order. Asg many as five such intermediaries have been noted between
the forest worker and the sawmill. In the "island région' of Belem dealings
are normally more direct and generally concern the miller, the itinerant
trader, the property owmer, the bush organizer and the men. In the Manaus
area the major mills have formed an association or "Impresa madereira
which employs log buyers to obtain mahagony and cedar (but these species
only) which on delivery to Manausg are allocated to the individual group
members. The buyers eliminate the barter~trader and, unlike him, devote
. all their attention to log buyingi otherwise the set-up is unchanged. In
some cases (e.g. at Porto Velho and at Santarem) all intermediaries are
eliminated and millers "fish" théir supplies from the trees, uprooted in
the floods, whlch float down the river past the mille

The present working costs are of decided interest in that they re-—
flect indirectly the working capabilities of the native workers, and as such
are very encouraging evidence of what might be expected of them under effi-
cient methods of management.

*  For timber prices see Appendix F.
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Methods of working

‘Logs

Cutting. In general the cutting gangs divide the general work of
felling, barking and cross cutting amonst themselves in groups each res-—
ponsible for one operation. (Barking is not general and is practised
only to assist hand-rolling.) In most instances all of the -work is done
by axe, and is of a very rudimentary kind. A saw may be used {or cross.
~cutting - again a very poor type, haavy and overlong plgtootk, and general-
ly poorly sharpened,‘ v

The output in prepared logs per 8~hour day varies from 2% cubic
meters in the smaller +timber of the Varzea and Igapo to 5 cubic meters
in for instance mahagony and cedar - a very satisfact ory. ouuput 1n v1ew
of the poor tools employed.(

Track~ma§§ng. Track preparation varies somewhat, but on Terra Firma
the rgeneral average per man-day is about 15-25 meters of completed track
gix meters wide and provided with three lines of :gkids. In Varzea the out=-
put is less due to the pot-holed nature of the terrain which necessitates
extra work in placing the skids. On an average, a man produces. about 10 ~
20 meters of track in Varwmea. In Igapo the undergrowth and swampiness is
such that the.three meter wide track cut to allow the logs %o be carried
out lengthwise is constructed at the rate of only 5 -~ 10 meters per man
day .

Log extraction to water. The cosgt of rolling logs shows extreme varie-
tion from place to place. It is affected by the existence of any slight
grade, favorable or otherwise; the occurrence of flat sides .on logs; né-
cessity to manoeuver logs to get them on the skids or to negotiate a bend
between treesi the relation between manpower available and log volume, ctc,
The variations noted by the Mission were between the limits of 200 to 200¢
meters per man-day per cubic meter of log. It is impossiblie to provide an
average figure with any T“llablllty but for what it is worth, a figuro
of 1200 meters is suggested. R

. To move 1ogs 1enothW1ocg in Igapo, which is probably the only Ty
whpre the practice is general, the output is about 50 meters per. manmdwd
per cubic meter. In rolling the larger logs lengthwise on skids, the out—
put is approxzmately the same. The method requires much greater manpower
to move the logs at all than does rolling, where levers can be more. effec—
tivly employed. When water is available in the Grutao, a man may move a
cubic meter of mahggony about 2000 to 5000 meters depending on the con-
ditions along the gully.
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It is difficult to transfer these figures into terms of cost be—
cause’ 1t 1s not possible to average the yield of timber per unit of track
length, and the earnings of the men is an extremely variable figure. Tu
the mahagony region g track may yield 5 -~ 6 cubic meters of log vper track
of average length, viz. 500 meters. In the Igapo the figure is perhaps
only a quarter of thig yield. Pirm land Varzea would give a figure between
the two. In adopting the lengthwise technique for Igapo ecxiraction as
against the lateral rolling otherwise generally practised, the cabocle
has decided, in view of the forest's poor yield per unit 1cngt of track
prepared, in favor of reduced track cost with conseguent high haulage cost.

It can be accepted that under prevailing conditions a cabocle Teceive
es merely the possibilities of existence in return for his labor. From a
wage of "20 cruzeiros per day plus food" he is usually reguired to purchase
"luxuries" (clothes, and perfume, hair oils, etc. in which he delights)
but also of necessitites, extra food and medicines (partioularly malaria
tablets), for all of which he must pay the highest price. The most impor-
tant part of his employer's profit may conseguently derive not so much
from the proceeds of timber extraction as from sccuring to himself the full
value of the workers' oubtput in return for a bare subsistence.

For men working in the Upper Jurua region, - & traditional mw}ogany—
cedar area unhaopered. by cochoeiras, - onou authority (Kissin) has sugoested an
output of 25 ~ 35 cublic meters as an average man production for an 8 ~ 9 months'
season. AMAs typical of production in the state of Pard, he suggests 60 -~ 100
meters of logs in one month from & tean of 8 men., It will be apparent that,
despite the difficulty of arriving at average figurcs and the great veriation
from place to place, an output of this ordsr, though frvorable by comparison
with other countries, &an be lined up with the figures suggested for the
individual processes only by recognising that the uajority of the worker's
time is dissipated in non-productive labor or wasted.

River floating. The methods actually practised on the river arc
in general quite acceptable. They could be materially improved in regard
to types of rafting dogs used and general fastenings, etc., but for the
present there need be no major concern on this score. Complete moderniz=
gtion of rafting techniques and any radical change in towing practices
generally would require that the whole industry be properly organized and
that communications be regularized between the forest and the launch depots.

Rafting costs, as such, are exorbitant, but tb@ir reduction can come
about only as a result of better organigzation and reliability of log deli-
veries from the forest to the river. At present launches spend a large
amount of their time waiting around for rafts to be ready and finally when

at last required, are freguently unavailable themselves. urther, there
“is little relation between the raft size and the type of launch used, and
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there are no launches designed specifically for towing. High as they are,

rafting costs are not the operative reason for the high cost of logs to the
mill; the big cost, and the one most capable of big reduction, is incurred

between the stump and the river.

For the long towage comfion in the upper rivers, flat booms of rec~
tangular shape are common but still the general practice is to assemble
triangular rafts, i.e. with the boom sticks connecting in front to serve
as nose-sticks and fanning out to tie rear, each log being wedged into
the "V" made by the fanning out of the pair of logs in front of it. Tho
whole is tied together with swifters wire roped to the logs beneath by
ring dogs.

~For short tows, and where floaters are used to buoy up sinkers. the
booms are normally rectangular and tied across with swifters. In addition
to floaters of millable species, palms of various species (Aninga, Burity,
etq.) are freguently tied to %he logs with vines, and the cabocle hag a
very clear ides of the number of pieces required to float each species,
¢.g. Sucupira requires about 75 pieces of Burity per cubic meter, Massam
randuba 110, etc. Although these pileces are readily available on site
where they are needed, it will be evident that there is a very considerable
amount of work involved in cutting and attaching the number required. In
general the small Burity is used only b0 get individual logs down the Iga-
‘rapé to tae raft assembly point, where large palms;30 -~ 45 centimeters'
(12 =~ 18 inches) diameter, replace tlem.

Where the trade is interested only in logs that are sinkers, e.g.
in the island region of Belem, it is usual for the mills to use their own
inboard steel barges to transport the logs. Where the logs are all float-
ers, it is common to build "rosaries" or rafts of logs each transverse to
the direction of towage and strung along the tow rope by ring dogs at the
log centers.

On arrival at the mills the logs are generally contzined in boom
grounds or, if non-floaters, are sunk close to the river bank to be re~
covered by winching from a barge if required, or allowed %o await the fall
in river level which leaves them high and dry.

It is not possible to put forward any firm ideas at this stage on
desirable modifications in raft construction techniques until mechanical
logging methods have established a real relationship between industry and
its rational sources of supply. But it is evident that for more thorough
forest utilization and consequent reduction of extraction costs (%o watcr),
much more attention will need to be ‘given to non-floating species(e.g.
Massaranduba) which are being only occasionally utiliged today. No esti-
mate is of course available of the proportion of floaters tc non-floaters
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in the forests of the Amazon, but it is ceratin that non-floaters make
up a very appreciable percentage of the usable growing stock. It would
seem that in the future river towage will have to deal with rafts of bund-—
les of logs, each a timber truck load of mized sinkers and (sufficient)
floaters, which will be assembled as units of tow lots, in the manner
practised on the west coast of Canada (with, of cours sey substantially
more floaters). This matter, and research into the pre-girdling of sin-
ker species of trees, etc. will however not be of immediate concern until
_the logging industry as a whole has been rationalized. The best possible
way of brlnglng down towing costs is to introduce organization into the
logglng 1ndustry ag a result of attention in the forest.

Apart from btatlng the actual costs’ incurred by the mills for raft-

ing (see later), it is not possible on present information to relate costs
to operations.

Railway sleepers.  Sleepers produced are. of a type which would
generally be condemned by . engineers wherever it was possible to avoid
" using them, viz. heart-centered pieces cut from dmmature pole trees,

A wide list of species is acceptable by the hungry external markets
supplied (see Appendix C), and pole trees (approximately 50 inches - 125
centimeter girth over bark at breast height).are felled for the purpose,
generally in the Varzea country in very close proximity to water. The
. method is to fell and line dress at the stump to the specified dlmcns1on,
the whole of the work being carried out with the felling axe.

Thefman production is about 1 -~ 1.5 sleepers per month, because
generally the work is done only as a part-time occupation concurrent with
other work. But whon mon are employed full-time on slseper cutting, typi-
cal producticn is 3

z men fell and prepare approximately 1OO sleepers per monthy

5 men transport the 100 sleepers from stump to 4 point for raft
congtruotlon in 5 day%. The sleepers are assembled in bundles
whioh are then rolled to the oreeck on round saplings. placed trars—
verse to the tracks

5 mOﬂrdSsemblevthé bundle into rafts &upported by Aninga or other
" floaters, and deliver at the rate of 100 in 2 days ¢ the depots
where they are purch&scd by the trader. .

5 men take 1 day to utaok the 100 gleepers wt the dupot, The sleepm

ers are purchased at 20 cruzeiros each at the depot and the gang's
earnings are consequently about 25 cruzeiros per man-day.
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The glespers are in the main cut to the size required by the Brasil
Central Railway;, i.e. 24 x 17 = 280 centimeters. Foreign export orders
aré of smaller dimension but are usually obtained by the rbcuttlnw of the
larger sleeper at the‘depcts. Sleepers (20 x 18 = 200 ccntlmbtci&) are
‘also’produoed for the Braganca railway by similar methods but are pur~’
chased at Cr. &28 00 per sleeper on the line and are generally of two spece
ies onlyy Massaranduba and Jarana. Similarly the Tocanting Railway purchas—
es Massaranduba 'sleepers (180 x 18 xz 16 centimeters) at Cr.B16. 00 per
sleeper and the Guaparé line purchases sleepers on the line. In these
latter cases water transport is not usually involved and donkeys are ge-—
nerally employed for delivery.

The most evident requirement here is to achieve the cutting of
gleepers "on the back" and from mature (pr@ferably hollow) trees of the
most satisfactory species. From every view point of forest management,
sleeper production should be a salvage operation integrated with general
logging. In a similar measure, other railway and general construction’
timbers e.g. girders, etc. should be combined with mill-long cutting
wherever the market offers opportunity. The latter to a large extent de-
pends on the price at which these pieces could be made available under
modern worclng oonJltlons.

To permit ‘such an integration it is necessary that the men be train-
ed in the use of modern haﬂdtOols - broadaxe, etc. - and in the methods
of produC1ng sléeper$ on the back from big loges; and secondly, a market is
~available for sawn bleepers produced at mobile sleeper mills of the special
type requlred for this work.

.Pau Rosa working

Since pau rosa extraction is greater in volume than that of any
other single species, it is a matter of prime importance. From the ex—
tfaction viewpoint there is the complication that whereas the boles are
utilizable for oil extraction, the branches are considered to give by far
the highest yield. In this regard it must 'be observed that no scientific
work has been done to give a quantitative idea of the effect on oil yield
and linolol content of the variables - size of tree, position in the tree,
“time of felling, delay in extraction, etc. - as well as of.the factory
processes involved. It seems certain, however, that any improvement in
production methods would have to visualize extraction of both bole and
branchwood, and it is not impossible that stumps and roots could also be
of value. It seems more than probable also that speedy extraction after
felling is essential to high oil yield. . .

In the general organization of the industry, a gang of men is en~

gaged by an oil extraction plant to produce its requirement of raw material,
gither as its direct employees, or on pilecework. The gang fells the trees
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by axe and reduces bole and branches to lengths of 90 cenmtimeters entirely
by axe. (The waste in precious chips by such methods, particula arly in
large trees, can be readily appreciated. ) Generally these pieces are then
loaded on a table~top truck and dellvered direct to the mill or to a barge
on the river or Igarapé. In the main, supplies go direct to the chippers
at the factory and such stocks as may accumulate are eagily accomodated
under the faotory roof. :

?ecovery in 0il is about 1% of the intake of wood by weight, and
in a typical example 40 Bush workers were required for 8 months of the
year to maintain the plant in year~round production at 1,800 kilograms of
oil per month. Of these, 5 were engaged in locating the trees, which are
widely separated in the forest; 30 in felling and py@palwng the piecss, con-
structing access tracks, and loading the trucks, etc.; and 5 in operating
the two haulage trucks. Cutting was carried oub from July to September
and extraction direct to mill mainly during October to February although
some supplies were obtained from deliveries to the Igarapés during March
to June. This work was on a direct employment basis and the cost to +the
plant Cr.$450.00 per ton (1,000 kilograms) delivered in the factory; piecs—
work deliveries would have been very considerably dearer.

. The Mission is hesitant to suggest measures for the general im-
provement of extraction methods in the pau rosa industry since their in-
troduction would he conditional on there being a secure future for the oil
industry itself and on proof of the industry's capacity to sustain itself
either by sufficienvy of trees in the forest or in commerce. These aspects
are dealt with elsewhere in this report. For the improvement of the exisgt~
ing industry, however, assuming it cannot be integrated in generzl purpose
logging, some necessities are 3

1. mechanization of logging on modern lines to permit delivery of logs
to the plant, to be crosscut there by power sawss

2. employment of chain saws to fell and crosscut in the bush, and of
small chain saws to cut the branchwood.

But even more significant, improvement could come from :

3. attempt to avoid the major cost of present opérations by incorporat-~
ing extraction in general purpose logging and thus obviate the ex—
cessive roading charges which are a corollary to obbtaining single
trees at very widely scattered intvervals through the forest;

4. trials of portable chippers at the stump to permit the branchwood
and other small pieces (perhaps slabs of stumps, roots, etc.) to
be chipped and bulk-handled direct to trucks for delivery to the
plant hoppers.
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Pirewood

‘ Elsewhere in this report the present general tendency of electricity
authorities to substitute oil burning for firewood is mentioned. There is
no purpose at present in considering this question in detail beyond the
general conclusion that it is the difficulty of organizing supplies to a
stationary undertaking, as compared with the mobile craft taking supplies
as it finds them along the river (river craft are still substantially
wood burners) which has given rise to this tendency te oil -~ together with
the high-costs of firewood which are eliminating the former price advantage
over other fuels. ‘

The method prattised is for gangs to fell 30 — 45 centimeters dia—
meter pole trees in the jungle, crosscut them by axe into meter lengths
which are then carried out to a riverside point where two men split them
into pieces of about 45 centimeters triangular cross sectional area. The
pieces are then stacked in heaps for purchase by the passing rivercrafts.
An .average production is about 200 - 250 pieces per nman-—day, 1@35 such:
tinme as m&y be requlred to assist or’totallj load the wood on thc vessels,

In the case of stationary plants dependent on wood fuel, the 1n~
oreasing distance of sources of supply, through lack of silviculture to
restore cut-over areas, has made the freight rates cxcessive. Since cont-
rol of these undertakings passed from foreign to local hands, the economic
status of the authorities concerned has progressively deteriorated. Thus
at Belem the tramways have fallen into- dlsuse9 as also have some of thd
river craft.of the autherity, which were previously available. A% present
no attempt.is made to organize firewood supplies in the forest, Leyond
merely providing a market for such supplies as are made availablé‘by part-
time and unreliable operation of private cutters.

The means’ which suggest themﬁelves for amelioration of the firewvod
supply position are ¢

1. selection and reservation OI the closest available areas carrying
suitable forest; . C

2. organization of operations as a basic and integral part of the pro-
duction of power, and not as an external subsidiary to the main
purposes; .

3« modernization .of cutting methods to ensure maximum production by
available manpower -~ in particualr use of modern axes and hand tools
generally, and powersaW85

\,full~t1me engagement of suitable trucks for delivery either direct
to plants, or to points for gravity feeding to bargebg
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5 experlments with portable hoggers 'in the forest for bulk-handling,
. wherever n009551tated, up to final pomnt of delivery into hoppers
at the plant.

Wastage'in the fores%

The waste of utlllzable timber at a stage when it has already 0C—-
casioned some, and often consideridble, preparatory attention is one of the
most important ditect causes of high extraction costs. The abandonment of
large girth mahagony logs in a dry Grutao, almost within sight of deep wa-—
ter, is an oulstanding example, but considerable wastage occurs at every
stage of exploitation. :

iFelling:

Felllng W1thout use of the saw is ‘responsible for big waste in tim—
ber and manpower . Inablllty to direct the fall (as by saw and wedges) T
Csults in trees belng hung up, bridged and broken, drawn and split butts,
high stumps, etc. In cross—cutting by axes, though skillfully done, a foot
of length is normally lost at each cut. In Pau Roga exploitation where the
bole is out into short 1engths, ag much as a ton of wood wasted in a single
Lrue from this cause alone has been noted.

Bxtraction methods

Since only cylindrical logs can be rolled without undue difficulty,
stumps are high and solid buttre,sed trees are generally long-butted to
avoid the difficult section. In the case of figured timbers, this general-
1y discards the only flgured part of the tree and is probably the reason
for the very low percentage of highly valuable flgured mahagony emerging
from the Amazon. For the same reason flat—sided logs are discarded, and
logs are cut well back from branches, again discarding the valuable figur-
ed section. Crooked sections of trees stay in the bush for similar Teasons.
Since logs are paid for excluding defects, a faulty heart of an othérwise
first-class log rnormally condemns it to waste. Attempts are sometimes
made to salvage highe-priced timbers like cedar by squaring out baulks by
axe or pitsaw, but the yield noted -was.gensrally only about 30% of what
would have heen obtained had the reason for the salvage been aveoided in
the first pl&ce.

Spot estimates ﬁade in all workings visited, originating from all
the foregoing causes, put the waste avoidable by using other methods at
between 20 -~ 30% of the timber rolled from the ‘stump. '

Where WatermflOW‘ln Grutaos is necessary to extractlon, the 1osses
‘noted were very highs dependlng on the season they are normally 30 - 50
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of the logs prepared - e.g. 1300 logs abandoned out of 3400; approximately
1000 admitted abandoned from 30003 and in one instance, only 100 out of 600
logs left the forest.. In the 1952 scasonglﬁ 18 considered that in many

areas only 50% of the logs obtained sufficient depth and quantity of Grutao
water. Such losses are inevitable with present methods of working when the
timber species does not generally occur within some miles of permanent water.
It is the normal practice, where manpower is available, to Penéw attempts
_in the next season to extract logs left bebind in this way. Millers consider
that “carry—ovex" logs ‘have deteriorated 25%9 however, and reduce payment
accordlngly or purohase only at "refuse® prices.

Insect athack

Although pinhole attack is often severe in the dry months, it is ge~
nerally not of the seriousness usual under tropical conditions. Some specles,
e.g. the louros, are quickly attacked after Ffelling when bark has been da-—
maged or removed, but the severity of attack is affected by the degree of
exposure to sunlight. Thus mahagony logs inspected in the beds of dry
Grutaos where they had laia for three years under conditions of almost come
plete protectlon from direct sunllghty were only sporadically attacked by
&horthole borers which had scarcely penetrated beyond the sap. However,
the log delav between felling and delivery which is inevitable with present
methods, involves quite considerable insect damage to practically every log.

Termite nests are commonplace throughout the forest. They are of the
tree~dwelling type and their attentions, in the natural forest, appear to
be confined to ftrees also affected by fungus. They were only rarely observ—
ed in logs cut for extraction. (In rubber and other plantations, however,
termite nests were evident on most trees and seemed to have no relation to
the health of the tree.)

In summary, it may be\accepte& that insect attack is not serious un-
der present conditions of scattered felling. But conditions would be ripe
for normally severe tropical damage if a modern systam of cutting of all
. Pbossible merchantable gpecies were 1nbroduoedo :

“Other sources of injury and 1oss

. The Amazon is an area of light winds and there is no evidence of wind
damage over the life time of the existing forest - e.g. denge vine and under-
growth as a stage in the recovery from cyclon@s is not observable.

The raln foreat is unlvermaliy'too wet to carry f1r089 but the fmazon
savannahs are in all probability the result of continued fires following
deforestation and shifting cultivation by the Indian tribes, which gradually
eat into the edges of the jungle and annually extend the savannsah areas,
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Although fire risk would never be serious, it would nevertheless have to be
seriously considered in connection with any plantation work.

Disease in the natural forests is merely one of the balancing factors
in the ecological climax and as such is of no importance except to overma~
ture trees. Thus in big cedar a fungus infected butt is generally encoune
tered, but in all species the degree of infection varies with natural durabi-
lity and habit. Again, however, experience of rubber planting and such
plantation trials of timber trees as have been established, indicate how

important epidemic disease (and insectmattaok) may become once the natural
balance is upset.

Methods of measurement

. In general the intention of measurement is to‘useﬁthe guarter girth
FRANCON formula. But the method of measuring logs to provide the basic data
varies considerably over the area. In the region of Belem, the measurements
made are at length and center girth under bark, as required for application
of Francon tables. But deductions made for defects follow no order other
than inclination of individual sawmillers - as affected by his natural ho-~
nesty or the condition of his log supply.

At Manaus, however, the Francon tables used are based on mid~diameter
and length. But in practice, the figure applied as "mid~diameter" by the
. Manaus sawmillers is the smallest diameter at the small end under bark less
4 centimeters. In general this means that logs in rafts are "diametered"
merely by hooking a rule to the under end of the log as it floats (small
diameter vertical) and reading its top correspondence with the surface of
the log in the water. The zero of the rule commences 4 centimeters from the
end. But with logs fluted at the butt the measurement actually made is not
as expressed -~ "small end smallest way" - but "smallest way at either end",
viz. the diameter used is the smallest figure obtainable across the center
at either end of the log, between the closest opposite approach of the flut-
ed outline. , ‘ A :

When logs are purchased by intermediaries in the forest, the same
measure is used, but it is common for the 4 centimeter "deduction for sap"
to be increased to as much as 10 centimeters.

Bxport logs, which are cylindrical and of high quality, are measured
as required by overseas buyers e.g. true Francon to Burope, and Doyles Board-
foot rule (on diameter basis, the mean of the smallest and greatest diameter
at both ends) is applied for sales to the United States.

It ig evident that such measurement practices cannot but add to wast-

age in the bush. The cabocle is not so much concerned with the milling gtim
lity of a log, but he is certainly concerned to avoid sending in logs which
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give opportunity for inadequate measurement or excessive deduction.

Members of the Mission attempted to derive an estimate of the over=
all effect of this method of measurement in reducing the true content of the
logs, but without success. Bach log purchased by the Impresa Madereira
buyers is stamped with a number as 1t is accepted in the high IlV@Tu, and
its measurements are recorded against the dimensions of the log. But it
was completely impossible to reconcile the logs with the ligis -~ not so
mach because of the method of measurement but because of inaccuracy in the
records. Large and small symmetrical logs frequently showed measurements
of length and diameter which could not have been obtained by any method of
meagurement. However, on the evidence gathered it was concluded the "Manaus
Measure' was probably 35 =~ 40% below True Cubic, and it will at once be ap~-
parent with such unreliable methods of measurement that it is impossible to
derive the true cost of raw material to the mills, as well as the true percentage
recovery of saleable material obtained. Frequenily high "recoveries" appear to
be' obtained from poor logs, well above what is obtalncd from good logs -

obviously not true in facl, but merely the result of m@thematlcs applied %o
incorrect data.

The method of measurement iS'evidenﬁly designed to obtain - by reduc-
ing the volume received - gsome relief from the excessive taxation applicd
t6 ‘log purchasees generally and particularly to high-priced purchases. Bub
it is obvious that a unified and correct method of measurement is essential,
and a standard should be determined and enforced. However, this cannot cow:
about without a reduction of taxation rates and these should similarly be
revised to apply as a residual royalty of log value in mill after deduction
of costs of extraction. In its present applloatlon to ''pauta value" of ?ub)g
taxation practically represents a percentage on cost, and it bears no real
relation to true market value. Not only are State or Municipal revenues
depressed through under collection on logs of high value generally obtain-
‘able close to the mllls, but the increasing incidence of taxation as haulagc
costs increase is the final factor which determines merohantablllty. It is
not difficult to appreciate that if correct measurement methods were appliocd
at the curront rates of taxation,bthe present Mahagony industry which is al-
ready in a precarious position would at once be out of business.

e

F40/53/10/8283



-39 -

WOOD-USING INDUSTRIES

- The primary wood-using industries are today confined to sawmilling
and the extraction of rosewood essence, the latter being worthy of mention
because of the amount of logging and export to which it gives rige.(*)

In 1950 the value of rosewood essence exports from the port of Manaus was
about seven times that of sawn wood exports and equalled around 10% of
all exports.

'Whé% Iitﬁ1é“industry there is of a secondary nature produces only
for local consumption. The main one is boxmaking, generally carried on
in poorly equipped workshops attached to sawmills. In passing, it should
be mentioned that a firm in Manaus has ftried building prefabricaﬁed houses.
Sawmills

There are some 89 sawmills in +the Brazilian Amaszon located in the
various administrative divisions as follows :

Acre Territory Co2

Guaparé Territory 4
Rio Branco Terxritory 2
Amaps Territory 1
State of Amazonas 20
State of Pari 60

These plants vary consideérably in structure and size, from the
rudimentary sawmill with its bucket wheel driving one old-~fashioned saw
to the one with modern equipment. I¥In like manner, volume varies from the
insignificant up to 10,000 cubic meters a.years; . there are, however, aib
most 15 sawmills with an annual output of over 2,000 cubic meters.

The following survey only takes into account the larger sawmills,
simply because of the impossibility of obtaining reliable information
regarding the others and from the desire not to complicate the report
unnecessarily. This rules out the sawmille in the Pederal Territories.
It is paradoxical that these territories, gituated in regions where logs
are produced, are all lumbel importers.

(%) = See Appendix B - Timber Trade
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state of Amazonas

In the State of Amazonas, the sawmillis all lie along the main
valley, the two principal centers being Manaus and Itacoatiara which
account for 80% and 15% of the total output respectively. . More than that,
5 sawnills at Manaus and 2 at Itacoatiara are responsible for almost 9/10
of the sawn timber produced in these two centers. They are:

Manaus Setimated 19571 Output

Rodolfo (Industrias 1 B. 5abba S.Ae) ceivereave 10,000 md

Colonis Oliveirs Machado (Bercira ot Cia) cev... 9,500 "
Hore (Hore @ Cia) .osesossvcosoenscovssascncscs i 4.500 7
Manacapurtt (Manacapuri Ind. Ltda) ..cceouecnooos 4.000 *
Amazonas (Com. e Indust. de Madeirvas de

Amazonas .cccsscscescoconsasscusosoaseacosaoe 2, oo "

Ttacoatiara

S, Antonio (Araujo Costa @ CLa) .veceoocrooocans 4,000 m>
Amazonas (B. ChenivesSe) «.svcocroosoossoososons 3,000 "

State of Pari

The State of Para may be divided into four areas, as regards
gawmill installations, namely, going from east to wests -

‘ 1) The Belém-Braganca arvea, with 25 sawmills, 5 of which have a
substantial output. They supply local nceds.

2} The Rio Guama, Acard and Lower Tocantins area, with 16
sawmills, only ome of which is worthy of note and all producing for local
consumption (mainly Beleém town). ‘

3) The estuary islands arca, with 11 sawmills producing for
export, the main output coming from four of them.

4) The Lower Amazon area, with 10 smallish mills, one of them
having been recently established by & Manaus industrialist and beginning
to produce for export.
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The major sawmills are listed belows

Belém-Braganca ares Estimated annuglfoutput.(1951)
Una (P.L. de Souza e Cia) 2,500 3
Gueni (Indust. Guema Ltda) 2,0007%0 2,500
S. José de Ribomar 4,500 o 1,800 "
Guajira (4. Mesquita o Cia) 1,500 t;71,8Qo ’
Vigia |
Bastos V not known

Rio Guanmd ares

Boa Vista (Carlos Santiago e Cia) not known

Estuary islands area

Breves
Breves Industrial S.A. 3,000 m

Antonio Lemos®

‘Mancel Pedro e Cia 5,000 0

8, Miguel dos Macacos

Cia Atlantica de Madeiras 1,500 o 1,800
Curralinho
Francisco Maria Bordalo A 2,500 1

These production figures may well be inaccurate, for it is more
difficult o obtain exact information in Pard than in the Amazonas, whoerc,
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at least, figures are obtainable for the volume of logs sawn annually.

The above list includes only the sawmills which appear to have the
highest cqutput and the largest amount of invested capital.. Of smaller
plants ot inecluded there are one or two which in the near future will
probably produce more than some of those now regarded (somewhat arbitrarily)
as relatively important.

In any discussion of the Amazon sawmilling industry, it is
necessary to .observe at the oubset, that there is a decided contrast
between conditions in Pard and Amazonas, owing primarily to the fact that
the raw material is much more expensive in the State of Amazonas and
because the local market is more important in the more densely populated
State of Paréd.

Supplies for Sawmills

Taking the 1951 log output, it is noted that of some 115,000 cubic
meters of logs supplied by the forests of the Amazonas and adjoining ter—
ritories to the Amazonas sawmills:s

1) - Louro inamhui accounted for 24%, cedar 19%, assacu 16%,
jacareuba 15%, aguanof9% only, andiroba 6% and miscellaneous spécics
including ucuuba) 11%. : -

2) - Some 60% of the logs come from the Upper Solimaes, Upper Jurud
and Upper Puris basins, that is to say, a distance of 1,500 to 2,500
kilometres.

Averages having been calculated on some 35,000 logs, the average
volumes and dimensions per species have been cstimated as follows:

Average volume .
Average solid Average diameter

Fraﬁggzuze:;ggemcnt volume at middle
Aguano 1,530 m3 2,300 m3 80 cm.
Assacu 1,340 " 24,200 " 15 -~ 80 0
Jacareuba 1,217 " 1,950 " , 5"
Louro Inamhui 1,092 1,750 " 70w
Cedro 1,020 " 1,600 " , 65 "
Andiroba 0,699 " 1,200 " 55 e 60
Ucuuba 0,694 " . 1,200 ', 55 == 60 M

Louro Preto 0,687 1,100 ™ 50 == 55 "
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Lt A noteworthy point is that the small dimensions of the logs are
‘reflected not only -in-the amount of lumber obtained, but also in the ratc

of “output, particularly -im sawmills equipped with large "head bandsaws',

Fer example, the intake per hour of a head bandssw at a large Manaus sawmill
(12075 cubic meters of taguano {sawlog volume  caleulated--on Manaus basis)

as against 1.9 cubic meters of andiroba.

Again, as regards logs from the upper tributaries, the chaotic:
state of transport exposes them for many months (sometimes for a yeax) to
destructive agents and insect damage is considerable. This is aggravated
by a system of seasonal supplies from such tributariesAwhiCh forces the
savmiller to hold over stocks from one year to another. BN ‘

Practically speaking, all the logs felled are Ffed to the local
sawmills. Prices at Manaus have soared since 1947 (by 50% a8 regards
ueuuba, and as much as 150% a8 regards aguano), and in 1951 reached the
following proportionss~

The "Empresa Madeireira', formed by four large Manaus and
Itacoatiara sawmills supplies its members with aguano and cedro from the
Juruéd and Puris areas. Selling prices in 1951 (log volumes measured in
the Manaus manner) are listed below:

1st grade 2nd grade 3rd grade .Rejects " Average Price

Cref/md. Cr.§/md Cr.%/m> Cr.$/m>  Cr.$/md
(Purchase price 750 600 450 .0 100 = 150 500
"AGUANO" (Cost of transport 362
(5% commission : ‘ 43

Total; 505

(Purchase price 330 275 - 40 — 100 266

"CEDRO" - (Cost of transport . . 362
- (5% comnission | e

" Total: 660

&6

One sawmiller not in the Empresa group paid an average of 800 Cr.#
per m3 for aguano and 550 Cr.$ per m> for cedro from the same sources,
but the quality, on the average, appears to have been infer%cr, ?edar
from the Upper Solimoes would appear to cost 550 Cr.$ per m”. Prices for
other species rTuns
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Average purchase Cost of transport - Average price
. price ageccording to source at sawmill
- Cr.§/m3

Cr.$/md> " Cr.8/m3

Andiroba 120 60 -~ 180 240
" Louro Tnamhui 120 ' 60 — 180 . 260
Louros (diverse) 10 60 ~ 180 S 230
Jacareuba 110 S 60 - 180 . 220
Assact 80 60 - 180 200
Miscellaneous 60 = 70 60 - 120 B 150

The main sawmills in the State of Pard obtain their supplies
somewhat differentlys; . for one thing, such supplies are not seasonal, and
"the average hanling distances are shorter, the logs coming from the Acara
~and ITguarape Miry areas, and from the municipal districts in the Island
area (eastern sector)s; for another, part of the forest oubtput is exported
as logs (27% of exporits in 1949) and thus the sawmills are deprived of a
large part of the first-grade logs. ’

: The logs seem on the average smaller in Amazonas. It was not
~possible. to obtain a sufficient number of measurements to draw reliable

conclusions but, except for sucupira and louro vermelho, there would seem

to be no species with average log diameters at the mill.of as much as 60 cm.

Nor can even an approximate notion be obtained of. the quantities of
“logs of each species delivered annually to the mills, although the 1949
~.deliveries to the sawmills on the Islands were: massaranduba 31%,
.Sucupira,ZB%,hfraijo ?2%1 cupiuba 5%, laurel and cedar 4%, macacauba and
gquaruba 3%, sundry 13%. 7

It is estimated that the cost of ;pgs,deliveredxtp a sawmill depot
works out as follows (volumes calculated by the straight Francon method):
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Average price Cost of Transport
Cra./md - Crs,/m>

 Sucupira 200 - 280 ) From

Massarandaba 150 - - - 240 3 30

Freijo 280 | % %0
 Cupiuba: } 110~ 160 100 Crs. /md

Louro Vﬁrmelho : ﬁQO ‘m 140‘ , E according o

Cedro 300 avmill and

Macacauba, - C300 -~ 350 g source of Wogm.

Quaruba . 80: - >120

Andiroba 90 n5‘150 %

Madeiras brancas 60~ 70 : 30

Sawmill equipment

An attempt will be made, not to consider cach case individually,
but only to bring out the broad features of the whole situation. The
major sawnills at Belem and Manaus and in some of the Island areas are
guite old: and have grown, little by 1little, with the general expansion
of the market. In some cases old,equipment has been sold and more modern
gear purchased but scarcely any extension of premises has been possible
znd the machinery layout has suffercd accordingly. Af.fimes, new
equipment has been added to old, with a consequént indrediblée end
haphagard conglomeration of machines. OUne typical oxanmple is a sawmill
with an average daily output of 20 cubic meters of sawn wood produccd by
120 workers and the following equipment s

Powexps 4 boalers and 5 steam engines.
Logs COHVOYP@ 4o head saw by 5mall trucks on pails.
3 1owug or more accurately, 3 groups of principal machinery.

a) Head saw: 1 reciprocating (gang) saw (capacity 1 meter)
Rip saw : One 110 cm flywheel band saw
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b) Head sawss two 68-inch (270 centimeters) ciroular saws and

one reciprocating saw with frame {gang saw used in

gang mill) (capaclty lm.)

Rip saws 3 2 reciprocating saws (55 and 70 centimeter
capacity) .

One 5 f4. 6 (165 centimeters) flywheel band saw used as head
saw and prip saw, for making ceiling laths. In additlon, a

[
~—

group of circular saws, planing machines and moulding machines

for the manufacture of parquet floor blocks.
Power

The large Amazon sawnills use boilers and steam engines. This
is mostly old machinery removed Ifrvom dismantled boats. Frequently the
power produced is insufficient and has bo he supplemented by internal
combustion engines, or electriec motors using town current. Some mills
get a}ong not too badly on an inadeguate power supply.

The driving force in the small sawmills is still the steanm
engine or even the water mill, although the trend is towards their
replacement by Diesel enginea. This trend is; no doubt; due to the
difficulty of obitaining boilers or steam engines in the country, except
;at prohibitive prices. As an example, one offer observed of a boller
forda,EOO h.p. steam engine, including installation, amounted to 650
Cr.4.

The drive is usually by overhead or undsrground belting. Seldom
ik a machxno driven by its own u‘ccbrlc amotor.

Conveyance ofn10ﬁs and. handllng on head saw carriage

As the sawmills are situated alongside rivers, the most popular
method of conveying logs is by a trolley moving on an ineclined plane
and drawn by a steam winch. This arrangement is most convenient for

the existing plants; +thers are but few exceptions, these being a travell

crane, & steam crane on rails and, flnallgg small nand bruck“ with a
system of platform loading.

Yhe log® are handled during sawing mainly with use of tackle and

hooks, but alseo by hand. The two chief ltacoatiara . sawmills have a
"loader" and & "steam nigger".
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Principal machinery.

The head saws in the main Amazonas millS are Buropean or American
band saws, whereas in Pard they are usually circular (with inserted
teeth) or reciprocating saws but seldom band saws.

Rip saws are little and badly used in the State of Amazonas,
while their use is more frequent in the State of Pard where there are
reciprocating saws and, on occasion, hand saws. The edgers have multiple
circular blades (as is most frequently the case in Amazonas) or simple
circular saws. The trimming equipment, used everywhere, is of the
pendulum type. It is not possible, within the compass of this report,
to pass judgement on the squipment being useds that would require
examination of each individual case. there are, however, certain general
defectss  the manner of using band saws is poor as far as efficient
production is concerned, particularly where the logs are of smaller
diameter. In many cases, the addition of a rip saw would substantially
improve output. Unfortunately, in most cases there is no room for
such additional machinery. ~ E

The Widespread use of the inserted-tooth circular saw in the
Belem area (and that very often for sawing softwoods for boxes) gives
rise to enormous wastage of wood.

Leaving aside the overcrowding of machinery, so detrimental to
output, its extremely haphazard arrangement must be emphasized. The
layout could frequently be improved, insofar as belt drive arrangements
do not impede such efficient re-~organization.

Care and sharpening of blades.

I% is in this matter that the most serious defects are to be
found. With but rare exceptions the band saw blades are not tensioned
-at all or badly, and the circular or geng saw blades never; sharpening
and setting are done without method. One reason is either complete
absence or inadequate equipment of sawdoctors'shops. As far as could
be ascertained, there is only one automatic sharpener for the large
diameter (72") circular saw in the whole of Amazonia. The other reason
is a shortage of skilled labor. » ' .

Staff
With but fow excepiions, the owners and managers of enterprises
are business men and administrators with no particular technical

knowledge of their industry.

At the same time and, it might almost be said, as a corollary,
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Cost of production
Cost’ of production clearly varies considerably from one factory
to anothers; besgides, 1t is difficult to get information on the subject.
he production cost of a cubic meter of sawn wood at Manaus, however,
would appear to be in the neighborhood of; on an average, 350 cruzeiros.
The following is an example of the breakdown of such coste
Operational costs -~ Employees and workmen 58%

Mointenance and repair  11%

Hiscellaneous

swpenditure 6%
7
Overhosad 25%

The.impact of labor on production cest ig noteworthy.

From: the little information available in the State of Paréd, it
appears that production cost is very much less, at 250 cruzeiros per
cubic neter sawn. ' ‘ :

[
{©

On the baegis- of sstimates, whose shoricomings are appreciated,
cne arrives at & very high cost of producing sawn wood. For instance,
in relation to aguanc (mahogany) lumber production at Manauvs for export
is as followss

Purchaée price in rafte A VBDO per 2 - Manaus measure
Trangport to mill 6 o
Commission to buyers (5%) : 43 "
LOES@SAiL rafts and in storage 5% 45 "

Tnterest on advances for 6 mos.

‘ at 15% 12"
Pauta tax : _mggu;m ’ﬂ
Total log cost in mill 1,172

*

Wastage (at 4T4% recovery of true) 473

Sawing cost o - 350
Stevedoring and harbour Board 80
Bxpoxrt tax 130

o 040 s Motk A W BN

Totals 2,205 Cr. per m> F.0.B. to U.S.4.
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The selling price of this mahogany is around U.S. $180 per 1000
board feet = $76.32 per cubic meter or at official rates of exchange
around 1,368 Cr. per cubic meter. This explains why some sawmillers are
giving up aguano as unsaleable in its only market, the United States,
if the transaction has to be carried out at the OfflCldl rate of exchange.
This remark applies, to a lesser degree, to lumber as a whole.

Tmproving present conditions

Improvement in the Prescent conditions of the lumber industry,
therefore, depends on a lowering of prices and on improvement in quality,
which can be obtained bys

1) Reducing the price of the raw material, which represents
55 to 70 per cent (or even 15 per cent in the case of aguamo)
of the cost of the sawn product. Solutions for logging and
transport problems have been suggested elsewhere, Stress
should be laid on the importance of establishing in existing
logging aress mobile plants able to make use of large logs
which, because of defects, are not worth long-distance
transport, and of small diameter logs which yield little lumber
at great expense, Such plants could also industrialize the
production of railway sleepers (crossties) for which there is
a good market. The rise of the present handicrafts industry
is hampered by labor reguirements and limited by the sxpense
of the unnecessary middlemen between the native producer
(oabocle) and the user. To attain the two proposed
objectives, two types of equipment are needed: one to saw
large logs (60 centimeters and over in'diameter), and the
other to handle small logs. There are many itypes of such mo-
bile equipment, but none can handle all species. It, therefore,
seems logical to propose that demonstrations be given which,
besides having a definite utility value in the Amazmon as s
means of diffusing information, will also determine the
optimum conditions for the use of such equipment.

2) Training staff for the various sawmilling operations. The
shortage of skilled operatives is particularly felt in the case
of blade care and.sharpening-machine output and lumber quality
suffer 3CCOId1n“ijo But the other-laberers doing. specific
tasks, whether sawing, grading lumber or stocking it, are
equally lacking in technical know-how. Some apprenticeship
schools in southern Brazil (Senai) nave vool-sharpening
workshops, but that does not seem to be snough. For one
thing, the training is confined to one category of workers
for another, thers is advantage in providing apprentices
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with the same working conditions as their fubure work will
entail. The training center must therefore be a real sawmill
of modest. dimensions. but with such equipment as- the apprentice
will most often be called upon to use., With training in
three~to six-month courses, the sawmill can, with advantage,
operate at an industrial pace for a few days towardo the end
of the course, for this will give the apprentlcas a notion

of what an efficient plant can turn out.

Such a ceéenter should logically operate in conjunction with
a similar logging training center. A repair shop for the
maintenance of equipment (common to both centers) should be
~available. That would afford an opportunity for training
sawmill mechanics. In small sawmills, particularly, machine
maintenance lesaves as much to be dEer@d ag does the care

of blades., Cos '

3) Improving equipment and rationalizing the layout of machinery
in sawmills. Admittedly, this latter objective will be
difficult to achieve. Most plants are old; in towns, sawmills
occupy small premises and the buildings are so arranged that
any attempt t¢ alter the installation would be as costly as
erecting a new plant. On the other hand, the replacement of
a worn—out machine, the acquisition of new equipment, and even
the purchase of essential .spare parts (bearlngs, outﬁer hbadsy
etc. ) that the sawyer feels he needs, freguently proves
dimpossible. The necessary equipment is sometimes not made
in Brazil and an import license i's required which has proved
difficult to obtain. In other cases the purchase of a machine
is postponed or the idea abandoned for want of funds. Bank -
credit- is available but stiff conditions discourage the
borrower. )

It must be recoghnized that the import license services,; as
well: as the banks, have no idea of the improvement that a
contemplated purchase might bring to the industrys; the
applicant himself sometimes has only a poor idea. The
situation would, to some extent, appear capablé of remedy by
the establishment of an advisory body to counsel the wood
industry and give technical advice to credit institutions.
What has been said about sawmill equipment is equally
applicable to the secondary industries, such as boxmaking,
that may soon find wider markets.

The future. devrlopmeht‘bf the whole forest industry in the Amazon

basin, 1nolud¢ng sawing, implies the establishment of new mills, with
produoblonkcapa01ty;1n keeping with possible markets and accessible
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foregt resources. The nature and’quantity of the products which the

forest can at a given point maks avnilable to industry, must be ascertaingd
by the surveys proviously stresse s being essential., Marketing
possibilities, depending on the prch and quality of the products, are
pointed out later. The industrial Lcrhnlquea for utilizing these resources
and producing under requisite conditions, must be “pOOliled and guided.

For g”'nplv, the seasoning of sawn timber ralses economic and
technical problems peculiar to Amazon timber. Artificiasl seasoning of any
particular species can only be recommendsd when its characteristics have
been ascertained and when practical tests have shown the cost of the
operation to be acceptable.

As regerds wood peeling, while it is known how cedro, assacu or
gquaruba behave, very little is known rubar61ng the potential uses of
cther species.

Dmamplos could be - multiplied, but it is mui&lCLcntly realized
already that resecrch needs to be direchted towsrd practical applications
while forest resources are being surveyed. This does not at all imply
that a new industry cannot start before the restlts of the research workg
as a whole, are known, any more than it would be considered necessary -
await the result of a complete survey of the Amazon forests.

In this age of extraordinary tech al advance, solution of the
problem of economic extraction and uti 11 «tion of tropical forests at
once suggests the minimization of the significance of specles diversity
Wy the wttwmpt to categorise the forest as » mere storehouse of celluloss
as & basis for chemical industry. It is & solution which suggests itseld
in Amagonia even more readily than in other typical forests of the world
because of the extrenely low percentage of the total wood wvolume per
logging uwnit area which is available in species and type readily
nerchantable by traditionsl methods of conversion. But in addition, the
open nature of the so-called "jungle", the general ease of access and

of topography and the magnificent system of arterial waterways offer
great promise to the g sombly of Nood material in considerable volume at
key industrial cent@rko i chemical conversion is feasible the Amazon
could offer an inexhaustible supply of cheap intake..

A% the moment, research is procecding in several parits of the
world on the t@chnalo;y of processing wood chips of mixed hardwood specioes.
It is known to be generally possible, technically, to produce pulp from
some degree of physical and chemical diversity in the components of a 'mixed
intake.  Bub the pract 10@1 implementation of mixed pulping processes is
determined by the specific character of the intake, and is atill in its
infancy. At the present stage of knowledge even initial consideration
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of a proposal necessitates bhasic and debailed knowledge of the particular
characteristics of the intake components.

The approach to a consideration of +this nature involves the
initial selection of a forest of sufficient extent which offers
suitability in quality and extraction possibility, and which at the same
time is geographically in accessible relation to pulp markets and to
sources of cheap power and of copious supply of suitable Water;

The hydrooleotrlc potential of the Terrltory of Amapa, what is
already known of the quality of the available forests, and its
geographical and other advantages have suggested the region of Mazagao
as the most promising iu Awssonia for pulp possibilities and two areas
of forest have been 1n1t1ally determined as warranting the necessary
detailed study. ' :

The various stages in the development of such a project would be
time—-consuming, for unlike the establishment of a plant in a softwood
area, this would entail in addition to research on the material
characteristics, practical solution of a multitude of problems in plant
design. ‘For after all, the particular implementation of what is -
essentially a new branch of Technology would necessarily require to
pioneer its own conformity with its circumstances and would profit only
in fundamental principle from similar projects elsewhereo

Before the construction of the plant could proceed it would
necessarily have to progress uhrough the follow1ng phasesa

1. Forest assess ment of avallablc volume by specleso

2. A) Investigation of +he pulping characterlstlc of at 1@ast the
major (volume) components of the stand. :

B) Researoh into the technnque% and extent to which the intake
' materials could be mixed, in their relation to pr006031ng
economy and the effect on output volume and guality. ‘

3. Pilot dénonstratlon of the practice of decided techniques, and the
_ development of a basis of practice adequate to design of a com—
mercial plant and an estvimate of its economy.
4. Economic forecast of the operation of a plant, and finally,
5., Construction of plant - and of housing etc., and of all the

subsidiary undertakings essential to the safe and continued
operation of the plant itself.
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Research listed in category two can be carried out in existing
SPGCLallzed laboratories in Brazil and abroad but each of the others
is ‘essentially of local concern.

From another standpoint, the opening up to production of large
forest stands would give rise to conservation problems involving the
application of silvicultural rules. It appears that nothing is yet known
concerning the conditions of growth and the behaviour of the  Amazon
forest species In this connection, attention is drawn to the particular
value of some species of the genus Cecropia9 covered by the vernacular
name of imbauba, and belonging to second-growth forest formations. Irom
such, a newsprint of excellent guality has been produced, but, in the
present state of knowledge, the supply 1s too uncertain in thb Brazilian
Amazon to enable a pulp industry to be based on this raw material.
Nevertheless, contrary to what is happening with the African musanga, the
hope of propagation and regeneration is sufficiently encouraging %o
justify a study.

Finally, the methods of supervising production are at no stage.
sufficient to enable its evolution and trends to be followsd: available
statistics on the quantities produced and the origin and nature of the
products are at present incomplete and inaccurate. Reorganization is
reguired. :

Whether it be forest inventories or the foregoing considerations
that are concerned, what is really being proposed by the Mission is the
principle of & forest policy embodied in an Amazon forest law and applied
by an Amazon Forest Service. The forestry regulations to be included in
the Forest Code (Decree 23,793 of 23 January 1934) must lay down practical
rules to be applied to the particular case of the Amazon. The Forest
Service, that can only grow with the expansion of the forest industry,
mast participate in this development, including in its activities the
classic fields of silviculture, "engineering" in forest utilization and
industries, applied research and forest probtection. It is, of course,
first necessary to study how such a service should be organized
administratively in relation to the Federal TForest Service and the
Agriculture Departments of the States and Territories concerned.

In view of the time needed for the specialized training of the
officials who would be responsible Ffor such a Service, the latter cannot
be expected to be established for some years, Certain steps must,
Lowever, be taken immediatelys for example, inventory taking in selected
zones may well provoke a flood of applications for concessions in public
domain forests and that for speculative purposes. Such a move might well
ruin all prospect of development 4o which the inventories had opened the
way. Legislation applying to such zones must at an early stage be
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promulgated and enforced. Again, as regards ground surveys and the observat—
ions on the growih and behaviour of commercially valuable species, it

would be desirable that teams of Brazilian technicians immediately procouwd
with such work and that they be members of the bodies capable of advising

the Amazon wood industry. Pending incorporation in a future Amazonian

Forest Service, such partial servicesshould work in close collaboration

with the FAO Forestry Mission, essentially to preserve a uniform approach
towards the objective in view. '

Rosewood essence

This industry is concerned with the extraction, by distillation,
of the essential oil in the secretory cells of a laurel, Aniba rasacodozs
var. amazonica A. Ducke. This essence is used in perfume-making in the
same way as the essences of lavender and bergamot, linalodl being the
constituent sought. Rosewood essence, however, is less in demand than
the other two. There are distillation plants in the Aniba rasacodora
range on both sides of the Amazon in two belts parallel to the river,
bounded roughly on the east by the Santarem region and the west by the
Manaus region. They are small and number 51 in all, the majority being
located in the municipalities of Maues, Parintina, Itacoatiara and Manaus
(State of Amazonas).

Although the pau rosa (Aniba rosaeodora)-grows in the dense forest
along with other useful forest species, it is seldom felled in any
general logging operation. That is understandable when it is considered
that the annual fellings of pau rosa range from 10,000 to 50,000 tons in
an area of low logging activity. Since it is a species scattered through
the stands, il can be imagined how the stands may become rapidly. exhaustoed
and that the cost of the raw material is high. The wood reaches the
factory in ripped billets 75 centimeters to 1.50 meters.long, or large
and small branches of similar length. The price varies between 400 and
600 cruzeiros per metric ton, the usual being 450-500 cruzeiros.
Frequently supplies are seasonal, because transportation is only possible
when the rivers are high. Thus, some of the factories work for only a
part of the year.

The distillery is a very simple sebt-up: a steam engine furnishes
the power to drive a cutter and provide vapor for distillation.

The cuiter produces chips from 3 to 5 millimeters thick.
Three +to six retorts with coils are used for extraction of the
essential oil and condensation of the vapor. The rosewood essence

separates out by gravity.

A1l the operations: splitting of the wood so that the small
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capacity cutters can take ity loading and unloading of the retorts and
removal of waste, is done by hand. Thus, o 4-retort factory employs
some 40 men. | ) ‘

There is no control over the distillation process and this
empirical procedure adversely affects the rate of production of the
reborts and the quality of the product. The gquantity of essence produced
per metric ton of wood is between T.5 and 9 kilograms.

The following example from a Manaus factory gives some idea of
the cost prices f.o.b. of a kilogram of essence:

Cr.% %
.Coat "of, raw material 58 41.5
~ v o . -t
Cost of distillation (labor 55%,
cother operational cutlay 250,
~gverhead 20%) 32 23
Dutiss and taxss 40 26.5
Loading on board 10 7

_Toﬁélz“- C 140 100

The f.o.b. price, without the usse of differential exchange rates,
works out at 160 cruseircs and is regarded as high on Toreign markets.
Although Amazmon producers have experienced better prices, it should not
be forgotten that this is not a basic commodity, that it has to face compe-
tition from similaxr and more popular products, and. that a new product may
any day threaten the industry (as an example, the introduction of "ho-oil'
produced by the Japanese in Formosa). The industry has obvious neocd of
modernization and must aim at lower prices, if 1t is to be kept Trom
foundering.

The excessively high cost of the raw material can be very
considerably reduced by vsing modeyn logging techniques and linking the
industry with the production of lumber. A more long-term view would
envisage the utiligation of artificlal stands, dbut thie implies a -
knowledge of pau rdsa silviculture that at the moment does not exist.

A quite feasible reduction of 50% in the price of the wood would lower
the T.0.b. price of the cssence by 20%.
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Again, if the factories were regrouped and modernized, far fewer
workers would he necessary, output and quality would be ﬂmgrovod and
waste could be utilized. An annual output of 250 tons of essence would
concentrate a refuse volume of 20,000 tons of chips whose availabiliity
might well serve as a basis for the future development of a new industry.

Tre present trend is to expand production which, in 1950, reached
the record figure for the Amazon of 590 metric toms. It has been only
with some difficulty-and with the help of differential exchange rates -
that the product has been marketed at the lower price of US §3.5 a pound.

Apart from the misk of marketing difficuliies, this expansion of
output may have other consequences, the most sgerious of which would be
the disappearance of the industry for want of raw mabterial. Nothing is
known of the possible volume of pau rosa that may be available in the
Amazony nor is anything known of the manner in which 1t reproduces.

At most, one or two observations have been made; it is known that in
general large nmumbers of seedlings spring up where a tree has been felled,
and that the stumps sprout. - Put there is no certain knowledge of the

pau rosa's rate of growth, of wha't happens to the scedlings or of how
long the shoots live. These are points for research, to which could
usefully be added others such as the essential oil content at various
ages and in different parts of the tree, and the optiwum conditions for
distillation, '

Plnally, bo limit the- ddn ers of ov»vproduotlon there is. some
 attr&ct1on in the suggegtman that has been made to g0 b@yond dlsulllatlon
and obtain, in addition to linalcll,. acetates and terpene compound “for
which there are wider markets. No information can be offered at the momcnt
as to market prorpects for such vossibilities from the Amazon.

A A A AN AR AN
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TIMBER TRADE

The market for timber in the Amazon

It is not possible to make a close estimate of consumption of timber
within the Amazon Valley. Statistics for domestics or non-trade production
are entirely lacking. One source puts it at 230,000 cubic meters round -
90,000 cubic meters for Amazonas and neighbouring territories and 140,000
cubic meters for Pard and Amapa. But this is no more than a guess and there
is no means of assessing its accuracy.

It is also very difficult to arrive at a reasonable estimate of internal
consumption of +trade timber. Official production figures appear to be incom—
plete, Information is lacking as to initial and final stocks for any given
period, while production and export figures vary considerably from year to year.
There is a mild basis of observation in the assumption that internal consumption
amounts to rather more than half, say 60%, of trade production.

On this assumption it may be deduced that, of recent years, the average
trade production was 212,000 cubic meters round, of which 121,000 cubic meters
. were consumed internally. Add non~trade production, and total domestic con-
sumption becomes around 321,000 cubic meters orx 0.18 cubic meters of round
timber per caput per annum. In Manaus, the per capubt consumption has been put
at 0.1l4 cubic metersof sawn timber, in Belem at 0,12 cubic meters.

These figures are not put forward with any confidence but merely o suggest
the inference that in both the villages and the bowne, but particularly so in the
villages, internal consumption in the Amazon walley is light, surprisingly so when
regards is had fto the vasiness and accessibility of the foresis. Ceompare per capith.
figures for developed countries ~ 220 board feet or 0.52 cubic meires of sowa timber
for the United States in 1949 and 0.28 cubic metres of sawa timber in the
United Kingdom prior to the war.

Outside the main towns of the Amazon, the standard of housing is very
poors in places, it is unnecessarily primitive. There is a lack of what
would be termed in more developed centres essential furniture. The majority
of huts have a crude framework of poles, a rough raised floor where the ground
ig subject to inundation. The hammock dispenses with the bed and as often as
not, empty boxes serve as the sole seating accomodation. In most villages
housing is decrepit and badly in need of repair and furniture is confined %o
the barest essentiels.

In the towns, in the poorer house, it is much the same. Jetties and
raised paths of wood, which are a feature of the Amazon and which take up so
much timber, are often in a sad state of repair. Too many of the boats and
launches have passed their best days.
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There is an acute timber shortage in the towns and villages of the
Territories of" Acre, Guaparé and Rio Branco. Local sawmills are small and
inefficient and do not meet the demand for sawn timber. The volume of pit-—
sawing, in general is entirely inadequate. Despite the excellent water system,
the virtual absence of wheeled traffic presents distributional problems, for
over the year, the immsdiste vicinity of +the banks of the rivers ahd igarapés
that are close to the towns and villages have been cleaned of useful timber.
Without wheeled traffic, the deeper penetration of the forest for timber is
an undertaking that is not entered in%to lighitly. As an instance, the Porto
Velho saw mill exists on fimber "fished" from the river, for there is no orga-
niz%od extraction to keep it supplied with logs. The Upper Amazon Territories
buy from Manaus and Pard as also from river sawmills. The price of the timber

~is, however, prohibitive except to public institutions and the comparatively
wealthy.

There is also a timber shortage in the Territory of Amapa, which draws
supplies Tfrom the Pard Islands. Here we have the case of a local sawmill, at
Matapi, being unable to dispose of its production effectively, despite the
scarcity in Macapa, becauvse of cheap hand sawn supplies from the Islands.

In Belem, local sawmills do not produce sufficient timber Ffor the
town. Much sawn and rough hewn timber, often of poor quality, comes in from
the Islands and the Braganza area through the Bagia to the twenty or so Estan-
gias for retail sale. The Bagia sells 20,000 cubic meters or more of sawn or
hewn timber each year. Much of this timber, along with direct imports, is
taken up by the Estangias, where resawing and planing facilities are available.
A number of the Belem sawmills are primarily engaged in the production of
indifferent grade boxes for local consumption. One sawmill devotes its main
energies to lorry and coach body building. The main consumption of +timber in
Belem is non ihe lesg in the building and furniture trades. In the buildings,
the commonest timbers ave massaranduba for beams, pau amarello and succupira
for floors and marupa for ceilings. The better class furniture is mainly of
macacauba with cedar lining. Freijo too is popular. Plywcod, from the South
of Bransil, is slowly gaining ground.

: Ealf the production of the major sawmills of Manaus and,thq whole of the
production of the smsllier sawmills is taken up in local sales or in sales out—
gide the town, to the upper rivers etc. The quantity available for local con-
sumption depends to a great extent on the state of the export market. When that
market is bad, as in the latter parh of 1952, accumulation of shorts presents

a serious problem Yo the major sawmills. The poorly designed mills become con-
gested and production suffers. Timber deveriorates under the cru@e stacking
arrangements that are common. In such & market, even the much prized cedar

goes into box production. LAn interssting development is the manufaoturekof
prefabricated houses by one of the larger sawmills, but the price asked appears
prohibitive — 15,000 Cr$ at Manaus per unit and 28,000 Cr$ erected at Porto
Velho,
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Furnlture producﬁlon is on the increase in Manaus. Mahogany and Cedar
are used for the better articles, the Louros for the cheaper. The prices paid
for timber by the furniture factories seemed to be very high. It is not sur-
prising, therefore, that there has been a marked increase in the usé of plywood
.for 1urnlture of veoent years. Sales by one 1mpoxter have increased from 20
o%n?gggln 1949 to 150 centos in 1951 and 100 centos during the flrst five months
O @

In Itaooatlara, unlike Manaus, thewre is a poor local offtake from the
sawmllls, which are as a conseguence 1nv&r1ably in more serious difficulties
than the Manaus sawmills, when there is a decline in the export market.

There are three short lengths of local railway that call for sleepers.
For the present, there appear to be adequate supplies available from foresis in
close proximity to the lines. The Madeira-Mamore railway uses itanba exclusively,
the Toccanting railway massaranduba and the Braganza railway a mixture of Jjarand,
massaranduba and other timbers, with jarand predominating.

Production of sleepers for export is unlikely to affect these supplies,
a8 export sleepers are produced from forest areas that do not serve the local
railways. It is of interest that the local railways do not make use of a great
mixture of sleeper species, such as are exported. (see Chapter IT. 3(b))

The greater part of log supplies from the Amazon goes to the Island saw-
mills, to Manaus and ‘o Belem. And rightly so, for the concentrated local timber
markets existing. in Belem and Manaus are a pre-requisite for a healthy export
trade. The local markets do not have to meet high ocean freights, export taxzes
and harbour dues and can therefore afford to be less exacting as regards quality.
- Not that this should constitute any justification for the irregular sawing and

poor condition of so much of the timber that is on offer locally. Proper sawing
in machines that run true and with saws that are correctly set and tensioned,
and care in %tor&ge prior to sale, vields more attractive produce and cheapen%
the cost of production.

If an expended timber industry is aimed at for the Amazon, the maximum
,development of the local market for timber produced in sawmills cutting for
export is,an essential. It would be unwise +to locate any new sawmills having
the export market as a primary objective in a centre — no matter how rich the
surrcunding forests - where the poorer grades cannot be absorbed locally or where
the cost of transport to main consumption point prices the timber too highs nor
should the need to dispose of poorer grades from export mills act as a break to
the development of sawmill centres in distant pards of the Amazon where the
objective .is loeal supply.

The most pertinéht facts about the timber position in the Amazon are the

serious shortage of sawn tlmber in the remote areas and the excessive price of
timber throughout the valley, a price that is beyond the average local purse.
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In the remoter areas, the solution is undoubtedly installation of small portable
units in centres of exploitation that are as close. as possible to the demand.
Elsewhere, production costs must somehow be brought .down in the intérest both

of the local and of the export market. This lowering of production costs can

‘be effected, as has been said in an earlier chapter by rationalized extrac—
tion, with a more direct linkage between sawmill and forest and with fewer
middle men by improved sawmilling facilities, and by a steady supply of labour
that is rendered contented and may be cheaper by making a greater varlety of food
otuffa available at prloes that labour can afford to pay.

Can the local market be developed materially? Three to four times the
pregent consumption could probably be absorbed with ease, if prices were correct
and if the industry were located so as to ensure proper aistribution. A good

deal devolves on the ff*gotlvenoss of the Organization for the Development of
the Amazon that haoc been or is shortly to be set up by the Government of Brazil.
If objectives are reached, there should be a greater area under cultivation in
the Amzzon and a greater varlety of and cheaper foodstuffs, an accelerated rate
of increase of the;populétion and a marked improvement in living standards. A
regular supply of forest and sawmill labour should result, a supply that must
somehow be safeguarded from enticement by cther 3ct1v1tle that may appear
more remunerative.

Coastal markets of Brazil
Wortheast ports

The most imporbtant export market for Amazon timbers lies along the
coast from Fortaleza to Recife. During the period ]939/1950 Portaleza, Natal
and Recife between them took up 68. 9% of the coastal exports from Para and
40.9% of the total exports, home and abroad, During the same period Fortalesza
took up 32.7% of the coastal exports from Amazonasi very lititle timber went
from Amazonas to Natal and Recife. The trade ascribes this among other reasons,
to the shortage of shipping space. As an instance, an order placed with Manaus
in December 1951 had still to be shipped in September 1952.

During 1951, Amazon timber represented 76. 5p of total timber 1mports
to Ceara. There is very little competition in Ceara from bardwoods from other
sources. Minor guantities reach the ports from the interior and minor quan-
tities only come up from Espirito Santo and Bahia. Parana Pine is the only
other timber to enter in any quantity. The same state of affairs exists in
Rio Orande do Norte, where 56, 9% of total imports during 1951 were from the
Amazon. In Pernambucco, where Amazon imports during 1951 represented 30. %
of the total imports by sea, considerable quantities of hardwoods reached
Recife by road and rail. Exact figures are not avallable, but the tonnage
entering by road and rail must have exceeded tonnage coming in by sea from
the Amazon.
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The Northeastern States appear to be developing rapidly. Between 1940
and 1950, Recife recorded a population increase of 65. 3% and Fortaleza of
' 55,4%. Bight new houses are being completed daily in Recife, three in Forta-
leza and 1.5 in Natal. Industry is developing, particularly in Recife, where
new workshops and Ffactories. are springing up to meet the rapidly increasing
demand for the produce of. Pernambuco.

If the development of .the region continues at the present pace, then
the prospects for an increase in the consumption of Amazon timbers are excellent.
There would be an immediate and material increase i1f more shipping space werse
made available and if prices were eased. Competition may develop from Bahia.
As an instance hand sawn or hewn cedar planks travel 1250 kilometers by road
from the South of Bahia to sell at sawmill in Fortaleza for €r. 2,000 pér
cubic meter as against Cedar at Cr. 2,500 per cubic meter.c.i.f. Yo which
migt be added (Or. 200 per cubic meter for delivery from wharf to sawmill. It
is true that the %peolflc&tlon of the Bahian cedar is inferior, but it is im-

proving and as for the quality of the timber, there is little to choose between
© it and cedar from the Amazon.

There are some 1ntere%t1ng possibilities for widening the scope of
timber sales from the Amazon to these Northeastern ports. The consumption
of plywood is on the increase and cedar plywood is much in favour. In Recife
alone, given a wide range of thicknesses, 100 cubic meters of cedar playwood could
be absorbed monthly and there are sale prospects in all porto, from Fortaleza down
to Rio. Cedar plywood from the Southern States is poor in quality and is said
to be in short supply. There are plywood factories in Bahia and Esplrlto Saﬂto,
but there is difficulty in maintaining the supply of cedar pecler logs. TFor
instance, it is a 400 kilometer road haul for cedar logs to the Itubera factory.
. CIF. prices for 3 millimeter cedar plywood in 19582 were Cr. 36 per square meter
in Portaleza and Natal, Cr. 30 per square meter in Hecife and Cr. 25 per square
meter in Salvador.. At these prices, it should be possible to set up a remune—
rative plywood industry, based on cedar, in the Anazon.

There is a comparatlvely heavy consumptlon of boxes in Recife and
Fortaleza. At present, pine shooks are used almost exclu81vely, Pard boxes
are not liked as they are said +to be badly processed and badly dried, while
the Belem manufacturer for his part has little interest in export for he has
no difficulty in dlsp0u1na of his full productlon 1ocally at profltable rates.

But the prices pald for box shooks in the Northeast Should be of inter—
est to the Amazon and it should be possible with proper manufacture, to matoh
the quality of the box Woods in use from the Madeira brancas of Pard.

There is a limited scope for Pard Sleeperslln the Northeast., Only in
the Rio Grande do Norte is there a difficulty in sleeper supply, where very
poor quality sleepers come in by lorry from Ceara. In 1953, it is estimated
that about 90,000 sleepers will be needed and that the price from feara is
likely to be Cr. 45 per sleeper. At this price, Paréd should be able to supply
without difficulty sleepers of the dimensions required = 180 x 18 x 14 centi-
meters - and in much superior quality.
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Finally, there is the possibility of substituting cheaper Pard timbers
for Parana Pine. A good deal of third class pine is used for cement shuttering.
In Natal and Fortalesza, the CIF price paid corresponds to Cr, 1,147 per cubic
meter and in Recife Cr. 1,062 per cubic meter. Sawn material from the Madeira
brancas of Pard can be produced at Cr. 600/650 per cubic meter f.o.b. Add
freight from the Islands -~ to Fortaleza Cr. 185 per cubic meber, to Natal
Cr. 219 and to Recife Cr. 261 - and it appears that a reasonable margin is
offered by the prices for third class pine.

The Distrito Federal - Rio de Janeiro

Of a total hardwood import into Rio de Janeiro during 1949 of 179,992
cubic meters, the Ltmazon contributed 4,851 tons. .

- Rio -de Janeiro's main bardwood supplies come from the Rio Doce forests.
In 1950, 108,341 tons were furnished %o Rio de Janeiro from those forests,
while the Amazon furnished 3;265 tons..

Development in Rio de Janierc has been fairly rapid and is continuing.
Between 1940 and 1950, there was a population increase of 37%. Each month,
more than 600 new buildings arc being erected. The demand for timber must be
increasing. But it is said of the Rio Doce forests that they are drying up as
a source of supply, and that they have an economic life of less than 30 years
at the present rate of cutting. Peroba do Campos forests that were once 50
kilometers from the sawnill centre of Colatina are now 150 kilometers distant
by road. Log costs are mounting. Peroba de Campos logs are costing Cr. 500
per cubic meter at source in Bspirito Santo, Cr. 750 at Colatina and Cr.
1,000 at sawmill in Vitoria. Peroba do Campos logs from Bahia arrive by road
in Vitoria at Cr. 850/900 per cubic meter. Compare the cost of -logs in the
Amagon ~ Cr. 490 per cubic meter for cedro into Manaus, Gr 320 per cubic
meter for Succupira and Cr. 130 per cubic meter for andiroba into Pard sawmill.

It is puzzling that the Amazon does not make a greater contribution
to Rio de Janeiro hardwood supplies. Given the shipping space, there scems
no reason why Amamon exports to Rio de Janeiro cannot even now be stepped up
materially. Freijo and Succupira, which are well liked, are in short supply.
There is a prejudice against andiroba and jacareuba, while lourc inhamuy does
not sell readily; good sales propaganda could probably help herse. Mahogany
is almost unknown and it would surely be good policy to create more interest
“in the timber inside Brazil. Of 15,396 tons of cedar imported into Rio de
Janeiro D.F, in 1951, 9,676 tons come from Bahia, 3,986 tons from the Amazon
and the rést from the Scouth, mainly from Santa Caterina. In general, the
Santa Caterina Cedar is much infericr to cedar from the Amagzon. Bahian Cedar
is mostly in the form of hewn baulks, 2 meters long; some is of fair quality
handsawn planks, but still short. The CIF. prices for the planks from Bahia
is Cr. 2000 per cubic meter as against Cr. 2820 for 1lst class and Cr. 2620 per
2nd class Manaus planks, Cr. 2,300 for Parana cedar planks and Cr. 1,700 for
planks from Santa Caterina. The trade feels that if Manaus Cedar prices were
eased, there are prospects for greatly expanded sales.
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The impression cannot be aveoided that proper advantage is not being
taken of the immediate prospects offered by the Rio de Janeiro market. As to
the future, the prospects for Amazon timbers should improve still further in
. view of the failing resources of the Rio Doce forests.

As regards sleepers, the B.P. Central do Brasil is increasing its
demands on Pard. 400,000 were ordered from Pard in.1952. The E.F.C.B. is
also purchasing from Bahia, Santa. Caterina and Espirito Santo. Bahian sleepers
reach Rio at Cr. 85 each as against Cr. 98 from Pard. The Pard sleeper is
estimated to have a 10-year life and to be inferior to the Sertao sleeper.
But with more organization, with preduction of sleepers from more mature trees
than is the case at present, the standard of Pard sleepers can be improved
considerably. And if Pard wishes to retain her market for sleepers, measures
for improvement of the quality of producticn morit sorious attention.

Other pointe of interest in connection with the Rio Market, which
apply equally to the timber markets south of Rio, are (1) that cedar plywood
from the Amazon would be well received because of the inferior guality of the
gsouthern cedar plywood and (2) that because of the proximity of Parana Pine
supplies, there is little pou51b111tv of placing Pard timbers for box shooks and
for cement shuttering. ‘

Sao Paulo

Very little Amazon timber is taken by those parts of the Brazil coast
that have not already been touched on above. Bahias and Espirito Santo aave
adequate local hardwood supplies and the same applies to the States from Parans
south. PSale prospects for Amazon timbers are poor in these regions, though
minor quantities of spechlity woods or of peeler logs of good specification
may be absorbed from time to time. ‘

Sao Peulo is in different case. Present absorption of Amazon timber
iz unimportant both in relation to Amazon supplies available and to tobal
hardwood consumption in Sac Paulo. In 1947, Sazo Paulo purchased 813 tons From
the Amazon, in 1948, 753 tons. Compare this with the INP 1951 figure for
imports in%o Sao Paulo of timbers other than pine and which are presumably
all hardwoods - 443, 145 tons.

Suo Paulo obtains the bulk of its hardwood supplies by road and rail.
Of the 1951 figure - 443, 145 tons - only 60,895 tons enteved through the port
of Bantos. Peroba rosa is the main species entering by road. It derives from
agricultural clearings, mainly for coffee planting. The logs are disposed of
to extraction agencies and transport concerns for nominal prices, because
felling is primarily an agriculitural operation and the farmer wishes to have
his land cleared of trees as quickly as possible. The Peroba rosa stands
are growing more and more distant and it is the extension and improvements
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to the main road sysbtems that have enabled it to reach Sao Paulo at present
price 1evels. As an instance of the recession of the timber stands -~ Peroba
roga was located 6 kilometers From Londrlna in 1941, bj 1947/48 the distance
had increased to 20 kilometers; now the nearest stands are 150 kilometers

from Londrina. ILorry distances from forest to samnill are néw 200 kilemeters
‘in many places. It was the general opinion of the %rade that economic supplies
of Peroba rosa would be exhausted in 10 years. ' o ‘

As for entry by sea, the Rio Doce foresss contribute libtle more the
the Amazon. In 1950, Bahia supplied 937 tons. In 1951, Eepirito Santo
supplied 262 tons . 983 or more of Sao Paulo's sea imports of hardwoods muec
therefore have come from the Scu*h. OFf the Southern forests, it is gaid thab
cedar from North Pararna is nearing exhaustion, Canella, imbula and cedar
supplies from the other states, though in no immediate danger, are said to bc
growing scarcer. 4 does not appear that - the Southern Stetes can do much to mest
the impending harawood shortage that will arise from the railure of Percoba mosa
supplies S

The timber position in Sao Paulo is clearly reflected in prices now
being paid. Taking floor boards as an jngtan069 by Naron 1952, the price had
risen 975% since 1939, as against price increases varying from 200% to 5849
for seven other essential Puilding materials. Cedro logs from Norih Parana
sell in Sdo Paulo for Cr. 1,800 to Cr. 1,900 per cudbic metexr. AL the Lapa
‘railway yard, the price has boen as‘hign as Cr. 2,500 per cubic meter. Percha
rosa and ipe logs vary from Cr, 800 to Cr. 1,200 De“ cubic mever. At Lapa,
imbuia logs cost Cr. 3,000 per cubic meter, Jequetiba logs Or. 1,300 per
cubic meﬁer and arariba logs Cr, 2,300 per cubic meter. -

Developmenb in Sao Paulo ‘hag baen whenomenml of recent years. Deltwecn

1940 and 1950 there was a popalatlon increase of 6op and this rate of increase

& being maintained, if not exceeded. During the same period, industrial pro-
duvtlon in the otate of Sao Paulo incredsed by B0O% in value. More than 800
new buildings are being completed monthly. Development on this scale calls
for ever increasing supplies of tirmber. With local supplies dwirdling rapidly,
with the Southern forests unlikely to expand hardwood production antG with the
Rio Doce forests fully engaged in the Rio market, the prospects for materially
increasing deliveries of hardwood to Sao Paulo from the Lmazon secm to he very
good indead. There is a promising field in Sao Panlo for achive puolioity o
behalf of Amazon Timbers.

The only immediate prospect for s:le of Pard sleepers in the Sao Paulo
acea is to the B F Santos-Jundiai. The Paulista railway, which necds 250,000
sleepers annually, Graws its supplies from the Scrtao. The Sertan sleépegs -
aroeira, faveira, etc. — are excellent and superior to the average Perd sicoowly
but they are getting scarce. The Paulista railway proposc to treat 50,000
eucalypt sleepers annually to £ill the gap and there is also talk of an exten-
sion of line which will tap new sources.of supply. From a rough costing of
the preserved eucalyblt sleeper, the Pard sleeper may prove the cheaper pro-
position.
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The Santos-Jundiai Railway now looks to Pars as an essential source

of sleeper supply. Its nesds are 40,000 B.G. sleepers annually. In 1952,
purchase from Pard was resumed after an interval of 23 years., The first de~
liveries were unfortunate. About 30% only of the sleepers sent were of the
species prescribed. While the sleepers were well cut, they wnrm excessively
sappy and with many bad splits despite profuse clamping. Of 7,673 sleepers
inspected by the Railway authorities; only 217 were given a 1&t class life

5 years, 2,748 were classified as 2nd class with a life of 4-8 years, and
the rest were rejects with an estimated life of 1-3 years. Clearly, if Pard
wishes to maintain its position in the sleeper market it must do better than
this,

The foreign markets for imaron timbers

La Platve markets

Uruguay is largely dependent on imports for its supplies of timber.
About 60,000 tons of logs or roughly half the total imports are of hardwoods,
The ﬂlﬁloncs forests of Parsguay and Brazil supply these hardwoods. The logs
are in general of indifferent quality and specification and prices paid are
high relative to the grade supplied. C.I.F. Montevideo louro preto per 1000
board Teet sells for US$ 230 and incienso (Cabriuva) for US$ 260, The prico
of Misiones lapacho (Ipe) and cedar is 350 4o 360 pesos per 1000 board f G
c.i.f. Montevideo.

Pard cedar is quoted at 320 pesos per 1000 hoard feet c.i.f. Montevidso,
Pard louro vermelho and andiroba are quoted at USH 83/85 per cubic meter (rough
equivalent to USH 190 per 1000 board feet. When comparing prices, account must
be taken of the difference is systems of measurement ~ Misiones logs are given
a 4=inch allowance off the mid-girth. Bearing this in mind and  the superier
specification and quality of the normal run of Amazon hardwood logs, the
Amazon timbey appears to be the bebier proposition.

Anothér import of importance to Uruguay is the 1.8 million fence p '
‘purchased annually. The greater part come from Paraguay, from where Curupal
rosts 2,2 meters long by 10 centimeters diameter are sold at US§ 1.7 each
¢.1l.f. Montevideo. Amazon acapu posts of thesg dimens 1ons, but of superiox
quality, fetch US$ 1.85 each. ’

Freight shortage appears to be the main obstacls to an expanded market
from the Amazon. It is difficult to estimate the potential absorption by this
market. In 1950, 192, tons of logs were taken up. Acapu and mahogany are
listed. In 1951, nothing was sent from the Amazon. An order placed in August
1951 for 255 cubic meters of logs and 240 tons of acupa posts was due to arrive
in Montevideo towards the end of Ocﬁobor 1952. The purchase was of andiroba,
louro vermelho, pan marfim and quaruba logs @nd of Suceupira and massaranduba
beams, It should be possible to sell larger quantities than these, if shipping
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facilities were available and in this ¢onnection the Delta line manager for
South America indicated that he could divert a ship to the Islands for a
.regular 500 tons. Transhipment at Rioc is apparenuly out of the question on
the grounds of expense and because the . timber is subjected to much - damage
from exposure on wharf and nareless ha ndllng.

The plywood industry of Montevideo Seemed quite interested in hramen
cedar logs, when it was pointed out that the specification of these logs was
much superior of those from Migones and from Canta Caterina, Amazon logs wewe
thought to BPe on the short side and it was considered doubtful that, in view
of the shipping delays, the logs would arrive in Montevideo in fresh enough
a condition. Nevertheless, a visit o Délem and Manau¢ wa.s contomplated to see
1f it were pow51ble to arrange supplies.

In Argentlna9 the QOSLtlon is much the same as fov Uruguay relative
to Amagzon timber imports, with the added complication that general imports
from Brazil are dependent on the volume of cereals moved f“om Lrgentina to
Brazil. Prices for Misiones hardwoods in Buenos Aires are similax to those
ruling in Montevideo, so that price cannot be the stumbling block as far as.
sale of Amazon hardwoods is concerned. In 1950 uhe Amazon sent 300 cubiec
meters of logs to Argentina (cedar and and1roba$ uring 1951,.200 cubic.
meters of andiroba logs were shipped. Given bettor freight 1aﬂ111tles) theme
figures could undoubtedly be improved on, shough to what extent it is difficuls
to estimate. '

In general, while much mére might be achieved by the Amazon in the La
Plata markets, the scope is prob%bly limited in wvicw cof the more strauowloally
placed Misiones supplies. : :

United States of America

Whatever prospects there may be for marketing Amazon timbers in the
United States lie in the Northeast, with New York as a principal centre of
import. During 1950 Amazon shipments were 8301 cubic metsrs (7 ,915 cubic
meters of mahogany, of which 85% was sawn timber). A s1m11ar quanulty Wa s
shipped in 1951, with mahogany agein dominant,; but with 1@rwer sales of sawn
@Ssacu, cedar and andiroba. ' B

Amazon mahogany is considered a poorer proposition than Central American
mahogany, which shows more figure, or than African mahogany, which is much
cheaper. (Amazon mahogany shipped is less than %7 of +total mahogany shipments
to the United State@}. The Brazil mahogany nevorthelesg benefits from the
considerable publicity that is glvon 4o the usé of ‘mahogany in general by the
trade in the United utateUO
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There is no enthusiasm for Amazon cedar because of irregularity in
colour and the danger of resin exudation. As for the other timbers, the
quantities on offer are too small and téo irregular for the mass production
methods +that are so common in the wood-using industries of the United States.
The Philippines, with West Africa a poor second, are the main overseas harde
wood sources and they furnish more of the lighter species that are in demand and
at easier prices. For Amazon timber, freight and yarding is estimated at USH
90 to 100, which gives little scope for competition with national hardwoods.

The American timber market is a difficult one in which to obtain a
foothold. It is less centralized and more individualistic than in North
Europe and there are strong prejudices to overcome. But it is a big market
and worth cultivating. If Amaszon production were stepped up, and steady, appre-’
ciable and cheaper supplies assured, there is little doubt that American trade
would show a much greater interest in what was on offer. An uniform production
of cedar plywood at the right price would be certain to command attention and
there is always scope for decorative veneers.

Burope

United Kingdom. Amagzon exports to the United Kingdom, mainly in the form of
sawn timber, were 10,148 cubic meters in 1950 and about the same quantity in
1951, The main interest is in the Meliaceae and in the lighter weight timbers -
mahogany, cedar, assacu, freijo, quaruba, the louros, ucuuba and jacareuba.

Owing to the limitation in softwood imports since the war, a limitation
imposed largely by currency difficulties, attention has been given to the sube
stitution of softwoods by hardwoods of light to medium density. Amazon timbers
of this description that are on offer are limited +o about ten species. These
timbers have had ample opportunity of entering the market on a permanent basis
but have, in general, lost ground for a number of reasons.  First, the quanti-
ties on offer have been too small and too irregular. Price has been oo high
relative and too irregular. Price has been too high relative to African and
Far Bastern tinmbers. In view of the &ifficulty in obtaining refunds against
genuine claims, the insistence on a 100% letter of credit has been burdensome.
Agents are dissatified with the inability to include their commissions in the
selling price, which is apparently due to the Bank of Brazil's refusal to permit
these commissions to be remitted. Finally, there is a general dissatisfaction
with the quality of timber now being shipped. The guality is said to have
deteriorated since the initial post-war shipments and there is now too high a
percentage of poor-grained wormy stock. N

The crucial fact about the timber market — in the United Kingdom « and
in this respect all the Northern Buropean timber markets have followed suit -
is that a pronounced buyers'market developed in 1952, as a result of which
West African and Far Bastern timber prices fell heavily, leaving the Amazon
timbers, which were tied to official exchange rates, above world price levels.
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The drop in freights from Manaus on sawn stock has been unable 4o bridge the
gap.

Licensing for non-sterling hardwood imports have now been resumed and
a fresh opportunity is offered to Amazon timbers, if the recently enacted
freeing of the exchange in Brazil will permit an easing of prices in terms
of sterling. It was indicated to a member of the mission in London and ILiver—
pool, that the top price for FAS Mahogany that was of interest was 21/? per eft,
f.0.D5 Assacu can be marketed, but at not more than 14/? per cft. c.i.f.
which presumably includes the 10% duty payable on Amazon timbers. Cedar at the
present price of l7/~ per c¢ft. f.o.b. Amazon port is thought too high (Khaya
from Africa is belng purchased at 17/6d per cft. c.i.f.). Probably the correct
price for cedar is 14/6 to 15/~ per ¢ft. f.o0.b. While brokers and merchants
show a lively interest in prospects of more Amazon timber becoming available,
they appear indifferent to andiroba, Succupira, massarvanduba, jacareuba and
ucudba at current prices. ‘

_ The UK market is the key market in Europe. It is the largest importing
centre for hardwoods in the world. With proper prices and regular supplies,
there are fair prospects of expanding Amazon salses. Steady publicity is needed
t0. keep the merits of Amazon timbers before the trade and the public.  In this
the Trade Press will cooperate, if the material furnished ig interesting and
accurately informed. S

Germany. The German interest in Amazon timbers revived only in 1950, but little
business was done. There is a record of 73 cubic meters being shipped, all of
massaranduba logs. In 1951, Amazon shipments were stepped up to about 3680 tons
(4,200 cubic meters or mores, all in the form of round logs. GQuaruba was the
principal species, accounting for about 75% of the total: Lesser quantities
“were shipped of louro vermelho and assacu. Of other species, including massa-
”randubag the shipmentS made were unimportant. Much of the gquaruba eventually
found its way into the United Kingdom in the form of plywood. Purchase of.
quaruba from the Amaszona by CGermany fell away during 1952, when the United
Kingdom shut down on plywood imports and when the price of okumé and other

West African peeler logs declined. ‘

v Germany, as the second largest center for imported hardwoods in Europe,
is a market well worth culbivating. Bubt it must be appreciated that Amaszon
timbers are likely to remain secondary to West African timbers unless the
Amazon prices are much lower than at present. Germany's interest is purely
in logs for local conversion and for peeling and West African logs can be
purchased in markedly superior specification. During 1951, Amazon shipments
represented less than 2% of total hardwood shipments into Germany from tropical
countries.

There is an intersst in Hamburg in the use of fropical hardwoods

for sleepers. Pard might participate in any future supply, but only if
theigualiﬁy of production is very much improved. :
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Portugal. Durlnw 1951, Portugal imported 16,779 tons of hardwoods from Brazil,
of which about 95p was in log form. The bulk came from the Amazon, for there

is a record for the first 11 months of 1951 of the shipment of 10,318 cubic
meters (Amazon shipments to Portugal in 1950 were 7,814 cubic meters).

The whole range of Pard commercial species play a part in this trade.
(Amazona's shipments are negligible). In order of quantities, the principal
species. shipped were macacaftba, succupira, andirota, quaruba, massaranduba,
and louro vermelko.

Brazil contributes more than GO% of Portugal's hardwood imports. The
Portuguesr West African ferritories account for the bulk of the remainder..

Portugal is a traditional market for Amazon timbers, which are well
liked and firmly established through very long usage. Macacauba is highly
esteemed, while andiroba, freijo and succupira are rated high, though succupira
is a bit dark in colour for the farhion in furniture. The market for massaran—
dabu is said o be declining, because of new methods of construction and the
passing of the wooden cart wheel. DNonetheless, there is danger from Portuguese
Colonial production, which has developed comsiderably since the war. Brazil
timbers pay an entry duty, whereas Colonial timber comes in free. Hitherto
a good deal of the Colonial imports particularly Tola and Undianuno (Khala
spp.) has been re—exported in the form of nlywood. But the decline in the UK
hardwood and plywood market in 1952 has curtailed sales and for the first
time on record, Colonial Porituguese lirdwoods in 1952 were priced substantlally
lower than corresnondlng Amazon hardwoods in the Lisbon market.

The general impression formed of the market for Amazon timbers in
Portugal is that it is static. Despite the competition of Portuguese Colonial
production, it is unlikely that much headway will be made against Amazon hard-—
woods, if the new Eragilian Bxchange laws cause an easement of Amazon timber
prices. The bulk of Amazon timber exports is handled by Portuguese traders
and this will ensure steady marketing. But there appears to be little prospect
of materially @Kpandlﬂ” the consumptlion of Amagzon +timbers in so limited a
market as Portugal. ) SR

One point of interest. Plywood prices for waterproof bonded material
to the United Kingdom are — £99 per cubic meter for Tola 3 millimeter plywood
f.o.b. Lisbon, To the United Siabtes - 3 millimeter Tola plywood costs USH 266
per cubic meter and Undianuno {(Khaya) 25% more At these.prices, with a free
rate for thé cruzeiro, cedar plywood from the Amazon could compete, 4 good
grade of cedar plywood 3n both markets would command interest, if the price
were gompetitive, : '

Prospects for an expanded industry

The Mission was concerned primarily with determining how far an expanded
timber production in the Amazoi could be effectively marketed and distributed.
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With this view, a study was made of the market ‘for Amazon timbers inside and
outside Brazil in order to assess what trading difficulties were being expe-
rienced, to ascertain how far they could be resolved, and to form an opinion

on the prospscts for a material increase in the quantities consumed. It will

be appreciated that with 'so many uncertain factors operating -~ the trend of
population; the rate of improvement in living standards; +the degree of indu.-
strial expansion; +the competition in foreign markets from,a,hdéi of ~other

timbers and substitute materials from widely dispersed sources -. the determination
~of precisely how far consumption could be increased in any one market was not

a practical issue.

‘ One-aspect that could not fail to impress at a very early stage of the
investigation was that for so huge an area of forest as is to.be found in the
Amazon, an area half the size of the United States and for the greater part
acessible on account of its superb system of water ways, the production of
timber is a mere trickle. It is estimated that the average annual trade pro-~
cduction of timber in the Amazon is 212,000 cubic meters (Trancon) to which may
be added a domestic consumption of 230,000 cubic meters. Compare this with
production elsewhere in the equatorial forest belt. From British Guiana and
Surinam together, with a forecst area less than one tenth of the Amazon, and
with only one quarter of this area classified as accessible, the trade pro-—
duction of timber is about 213,000 cubic meters (Prancon). In Nigeria and the
Cameroons, with a forest area less than one seventh that of the Amazon and with
less than 2.5% classified ag accessible, tho trade production of timber is about
390,000 cubic meters (Francon). From the French Cameroon, with one tenth of
the area of forest to be found in the Amagzon, less than 8% of which is classi-
fied as accessible, the production in 1950 was about 200,000 cubic meters
(Francon). Many similar examples could be added, from Bast Africa and the

Far Bast.

It is quite certain that very much more timber could be produced from
the Amazon than at present. Suppose the objective were set at three to four
times the present rate of production - this could be achieved without diffi-
culty and if correctly organized, without endangering a steady supply of timber
from the more accessible arsas. From what was observed, the terrain does not
offer seriocus obstacles to extraction by mechanical measures, and this would
permit exploitation at a grcater distance from fleating stream than is now
the case.

A three— to four-fold expansion should therefore be achieved without
dispersion of effort, in a few well~defined and promising centers of pro-
duction, where it should be possible for the authorities to exercise a reason-~
able measure of control. It is a practical objective in that it should be
possible to carry out within o reasonable period the survey and stocktaking
required, that is an essential preliminary to organized extraction. If there
is a difficulty, it is in the provision of an adequate quantity of gqualified
lzbour. But this will presumably be one of the main objectives of the Brasil
Government's scheme for general development in the Amazon. The quantity of
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of labour required can be minimised by adoption of efficient extraction pro-
cesges; as fér the guality, that can be provided for by training and ine-
struction. ; ‘

How tong should an expansion of this magnitude take to develop? The

Mission has thought in terms of ten years because the rate of expansion must

"keep pace with the progress of survey and stocktaking and with the growth of

a competent control organization. It must keep pace with the expansion of the
labour force and, most important, it must not go ahead of the rate of market
expansion, which will devolve largely on the rate of increase of population
in the Amazon valley and in Brazil in general, on improvements that can be
effeocted to the standard of living in the Amazon and elsewhere in Brazil, on
the growth of industrialization in Brazil, and on the results of intensified
sales propaganda in foreign countries.

It must be recognized that the main scope for an increase in the
consumption of Amazon timber lies within Brazil itself. As a natural corollary
to an  expansion in production to meet internal demands, more timber will
become available for offer abroad and this will in fturn stimulate foreign
markets to greater actlvity in the sale of Amazon timbers. -
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APPENDIX A,

HIGHLIGHTS OF THE BACKGROUND SITUATION

The Area
Bxtent

For practical purposes the "area'" covered by This report includes
the following States and Federal Territoriess

Pederal Territory of Guapore <« area 254,163 Km? or 2.98% of Brazil
1 14 of Acre - 1 153 , 170 1 1o 80% 1 1
State of Amazonas - 1,595,818 " " 18.74% " "
Federal Territory of Rio Branco- 214,316 " " 2.52% " "
State of Pard - 1,216,726 " " 14,29% " u
Federal Territory of Amapa - " 137,419 . " " 1.61% ™ u
Totals 3,571,612 41.94% of Brazmil

It is located squarely astride the Equator within the following
extremess

North 59  16%' 19"
South 139 41+ " 30n
Bast  46° 06! 30"
West  73° 59 320

Swons

Geology and topography

The geology and topography of the ares are of interest to this
report only in relation to theilr effects on dimber extraction and general
access, soil type formations and colonization posgibilities; they are
considered here from these agpects.

The Amagon "plane" may be regarded as two gently sloping surfaces
abutting along a somewhat esast-west junction corresponding to the track
of the main Amazon-Solimoes River, and stretching out on either side to
attain eventually a proximity to the elevations of the chain of small
peaks and plateaux which bound it to the North and fto a much less continuous
extent to the South, well into the center of Brazil. On the west the
plain continues into Bolivia and Peru to the foothills of the Andes. OF
the total area 42.2% or a million and a half square kilometers has an
elevation betwesen 0 and 100 metres and a Ffurther million (28.7%) is less
than 200, The general flatness of the area is its most important characteristic.
HManaus, some 1500 kilometers (972 miles) up the river is only 30 metres
(100 feet) above sea level and on both sides the rise in elevation is
imperceptible.
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The land comes away from the flat volcanic erystallines which
originally bordered a pre-Tertiary sea to contact the Tertiary deposits
- exposed as a result of the general uplift and folding which affected the
world in that era and expelled the sea waters. The continuation Ffrom
one series to the other is unbroken in profile and the Junction of the
series. to the other is unbroken in profile and the junction of the series
is not topographically discernable. The general picture is of a parent
plain of volcanics overlain by a vast spatula of Tertiary sandsbtones
fanning out to cover a huge area west of Manaus and into Peru and Colombia,
and being narrowed in between Manaus and the mouth of the river. ILater
- processes have modified the picture by the action of surface run—off
carving -out a pattern of widely-separated broad flat valleys Lhrough
which the streams wander, slowly changing. course, and in their annual
floodings building a quaternary deposit over the valley flabts. An enormous
amount of silt is Yorn off the Andes and the banks of wost of the rivers,
particularly in their high courses, %o be deposited as the river current
slows down east of Manaus. It is estimated, for example, that over 600
million tons of material in suspension passes Obidos annually. In consequence
it has been responsible for the formation of two levels on the previously
ervoded tertiary deposits, -~ an old quaternary layer above the present
levels of river floods, and a recent level being built .annvally by the floods
which cover it.

The old gquaternary ig at its greatest development in the river
egtuary or "island region" of Belem. The area flooded annuvally is of
enormous extent along the main river vdlley and according to whether the
particular area is receiving annual deposition of gilt or is merely
covered by clear waber without material in sudpension, the flooded areas
are known as Varszea and Igapo respectively, and propose different problems
of access, différent forests and different land uwtilization possibilities.
In local parlance the firm lands above flood level is cdlled "Terra Firma"
irrespectivée of the geological series it belongs bo.

What has been generally categorized ag Volcanic above is to the
largest extent Archaic - gneisses and granites. DBut between the Tertiary
sandstones and the Archaic are rocks of intermediate age - Palaezoic =~
whoge complete occurrence is as yet ummapped but which occur as strips
paralleling the river axis along the Manaus ~ Belem sections, on both sides.
Firgt appears a strip of Carboniferous, then the Devonian, the Silurian,
and finally what is probably Algonkian borders the Archaic.

As the rivers pase over the junction of the volcanic to the softer
sand-stones, they spill over in rapids or small waterfalls which are known
collectively as "cachoeiras'. In this connection it is of interest that
the Amazon-Solemoes axis is somewhat closer to the Northern watershed -
and to the junction of the volcanics with the sandstones - than to the
South. In consequence since the watersheds to Noith and South are of almost
equal elevatioh9 water travels in a much more leisurely faghion to.the
river from the South fall than from the North. As & resultbs
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1 Shipping may continue from the Amazon up any of the Southern. tributaries
for a very considerable distance (e.g. to Porto Velho) before i% encounters

the shallows of the rapids, and there is a big belt of country on the South
side from which timber may be rafted, below any difficulty from rapids.

And even for timber above the rapids on the south side (as is practically

all the Mahogany belt), there is nothing like the difficulty in river
floating that the very considerable falls on the North side constitute.

2o " Though on the North the general fall is almost imperceptibls, the
drop from the level of the volcanics. to Amazon level is relatively close
to the main river, and instead of mere rapids, the crossing of the junction
of the two series produces réal waterfalls. It is only on this side

that there is any immediately utilizable hydroelectric potential, and this
is of major interest in the Territory of Amapa in all the itributaries from
the Rio Jari to the coast, and in the rivers running directly to the.
Atlantic north of the mouth of the Amazmon.. There are possible excepltions
of material local importance, e.g. in the vicinity of Santarem, but in .
general the sluggish progress of the Southern tributaries is interrupted
only by scattered chains of rapids whose potential could be availed of
only at a high capital cost. S

- A\general diagrammetric section of what would result from formation
processes would be something of the following type:

Tertiary or volcanic level

0ld Quaternary

level of allu~

Flood level jw = = = o = et e et e ‘ vial soil. i
~ ‘ Recent level being built i .

4; up annually by deposition { (“”””*”

Low 'Wé,'ter level from flood waters.

However, ag will be shown later, this simplified illustration is
generally varied somewhat, and often importantly, by the detailed formetion
processes in any particular locality. ' : . S

»G@ﬂ@rally the difference in élevation bhetween the wrecent and old
quaternary levéls is a few feet only, but the rige to the Tertiary "Planalto"
is a matter of some 60 meters (200 feelt) which may -be gquite abrupt but,
more usually, a series of eroded levels geparates the two. In being covered
by flood at some period of the year and dry for the remainder, the extent
of the recent level has a most important effect on access possibilitiess
It is of its widest exbent within the greatest expanse of the old Quaternary.
The closer vicinity is to the volcanics, the less the Recent,; and when
guite within the Volcanic series, it is of'littl@'pf&ctical'consequence
to access considerations. Tt is important to observe therefore that along
the Tapgjog gndydown past Santarem the volcanics approach the rivéry and
Terra Firma closely borders the river until approaching the Xingu it once
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again recedes from the river. Beween Parenting and Obidos the Terrs FPirma

is 80 close to the river on the South as to push it into a bend to the

North, towards the Volcanics on that fall, and at Obidos the river is conbained
in a single course, for the only time, between the Terra Firma bluffs on

egither side. ' ' ;

In contrast to the irregularity of the flood plains at the river
mouth, within the wide expanse of the Quaternary series and in the area
“immediately east of Manaus, to the west of Manaug it is & much more
regular and clearly defined border to all the rivers until well into
the Volcanic region. Its extent above Wmnaus has not been mapped but it
is probably very much greater than the 1m of the total area east of Manausg
flooded annually in this section. o ‘

Climate

The Amagzon reglon runs true to the general conditions of the world!s
equatorial regions as regards tenperatures, - dry bulb temperaﬁures are
only moderately high and are not of themselves sufficient to cause discomfort.
But there -is little variation in the daily or annual range of dry bulb
readings, The warmest weather is generally in the low rainfall period
and the coolest in the wet season. But the range ig slight. At Belem
with a mean of 25.9°C the range is only 1.4°C between the hottest and coolest
months and at Manaus it is only 0.3°C greater. The daily range is. greater
but st1ll only moderate. Near the coast the average maximum is about
3000 with dbsolute maximum rarelyabove 32.2° and the minima averaging
22 ~24°C seldom drop below 21°¢.,  Further inland the disparity -is greater
with absolute maxima above 35°C and minima of 15°C and a general range of .
80m11°C occurs between day and night. ‘ ' '

Similarly, wet bulb readings are maintained, = but in the very high
range. The humidity increases gradually from the uo ast inland and at
Manaus the relative humidity for August, the dryest month, is 74%- For
the whole area the annual relative humldlty averages about 80¢.,

But the almost univer sal &V&lluﬁility of a ole% ant breese ig
most dmportant in relation to human comfort in the Amamon and one whose
effect is incapable of sufficien’t expression in the statistical attempt
to characterize the Amagonian climate. The areca is one of light winds and
occasgional calms, or general btrade winds. High winds are praotlcalay
unknown, and no tropical cyclones invade the area. Por nine montha of
the year the NE tradewind is directed squarely offshore and blows right
up the valley, and the more unpleasant season (July - October) inland in the
ares is assoclated with the egtablishument of the dcldrum trough nowth
of the area, in consequence of which the winds do not blow directly inlands
The decided contrast between the rather pleasant, if tropical, climate
of Belem and the sticky unpleasanitness of Manaus, despite its cooler nights,
ig unders ﬁand&b]e more in terms of the breeze than by the somewh&u mlnor
difference in temperature readings.
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‘No one center will typify the Amazon, but it is not misleading to
‘suggest Santarem as bypical of conditions applicable %to a large area mosd
favored for colonization. The highest temperature ever recorded here is
35.6°C, the lowest 18.59C. The mean annual temperature is 25.6°C and the
means of the hottest and cooclest months only 1.5°90 separated. The mean
annual humidity is always in the 01vht¢eb and the daily mean varies throughout
the year from asbout 75% to about 90%. But the noticeable amelioralion
of the almost ever~present sea breese is not measurable by available
statistics.

The area is one of abundant and distributed rainfall asmounting to
Derhaps 2030 mm (80") for the area as a whole. The annual isohyets show
LoULLt P Lot or moenen vroedivitation rurmine nordth along the Xineu to
the Amazon and then Dendlnv west of Worth along the border of Pard State and
Rio Branco into British Guiana. In this belt the amual rainfall may drop
to 1525 mm (60"). On either side, a wetter belt covers a crescent on the
Bast, which includes mogt of Amapa and all the island of Marajd, and then
swings away to the coast at San Luiz, while on the west the webter belt

s bordered by the Negro and the Tapajos and extends inland beygnd the
borderg of Colombia, Peru and Bolivia. Within the latter belt are two
centers of very high rainfall, one in the NW corner and one on the Rio
Coruru which together with a lesser crescent on the coastal strip Constlbuhe
the bhree zones which experience rainfalls of over 100",

Deépito the central depression the track of the rain is in an ~ast-
west face which moves up from the south delivering its maximum effects
at a progressively later time as it slowly moves northward. Thus the belt
across Guapore and Zast to the coast receives maximum wet season effects
in- December-February, along the Amazon in mid-TFebruary to mid-May and finally
the northward progression of the rain-producing condibions crosses the
Northern border bebween nid-July to mid~October. The complementary dryest
months arve similarly June-August in the south, mid-July ®o mid-Ocbober
along the river and Jonuaory-March on the Northern border. However, it is
necessary to observe that despite the marked alternation there iz sufficient
rain throughout the year for the bulk of the area to conform to Koppeons Af
classification. Only in the N-3 low-rainfall belt through the interioxr.
ig the rainfall so low that its reljwblllty in the dryer months of any
year is occasion for concern.

The climatic conditions are completely favorable to luxuriant .
vegetation. That it is not luxuriant, on rain forest stondards, is due
to the poverty of the soil. That the area ig not Deoplod by a dense native
population is again due not to its climabe but So other Fuotons wot loasy
of which is the poverty of the soil. It is not a climate of the type
favored by the most advanced races of human beings, but it is nevertheless
not one which offers these same peoples any great difficulty of adaptation.
There is, in effect, no climatic bar to the satisfactory colonisz zation of the
Amazon by suitable immigrants.

FAO/53/10/8283



79 -

Hydrology

The principle characteristic of the stream flow of the Amazmon
and its larger tributaries is the fact that each year they rise to an
annual floodecrest and then recede to a period of minimum flow. .4s an
average the cycle starts at dead low in September~00tober9 the rivers
gtart %o rise in November and continue to rise to a top level in May
after which they start to recede again. The recent duaternary level
in such a oycleg is flooded generally from early February until towards
the end. of July. The difference in highest and lowiest levels is general ly
very great. At Porlo Velho for example the average is 13 metors (42 fept)
between recorded sxtremes of 16 meters (53 feet) and 10 metors (J3 feet)
At Manaus the average is 10 meters g33 xeet) and the rpcorded extremes
14 meters: (46 Teet) and 5.5 meters (18 feet), Below Manaus the waters.
spread out over a vast area and the annual ‘variation in height is
considerably less than it is on the Jurua Purus and dadelra rivers. At
the mouth of the Xingu it is only 2.4 peters (8 feet) and from there on
the tidal effect is responsible for arresting the downstrsam differences
in level.® ' “

‘ In any particular river the rise to maximum height is generally
~a downstream progression but this is not true of the Amazon itself,
probably because of the Tact that the inflow of water from the horhh
bank is materially later than from the South which first experiences the
.onget of the wet season. At Porto Velho the erest of the readings is e
sxperienced generally between.the 20 ~ 30 Harch. At Iquitos 10 - 15 May.
At Jaracua, on the upper Negro the crest occurs in June. On the Amazon
the effect of this difference of flood time over the basin gives maximum
floods at ITquitos 10 - 15 May, sner%nca 20 kilometers and %ravelllnv

at 30 kilometres (18 kiles) per day top flood can be expected at Jefe.
about Junme 20th. &owcvur9 at Manaus top flood is on the average on 22
June. But Santarem's top flood (18 May) is a month past by that time,
Obidos' peak.ig 2 days after Sartarem's and Parentins' a further 3 days
later, On the other side, the top .flood atl Porto do Moz and Arumanduba
occurs in late April. :

The tidal effect at the river mouth offers some assistance to
river transport upstream and is of major benefit to the island region.
But though tidal effects are noticeable even beyond Santarem as far as
Boim on the Tapajos, the flow is always outward beyond Maraca.

The lower courses of the major tributeries of the Amazon itself
are, in truth, a system of lakes and paranas, and interlocking interlaecing:
. waterdourses uprnad over a vast width, with the mother river winding between
“them., And in addition to direct discharge to the main river the tributary
streams frequently enber a network of lakes or deltas which may themselves
be interlaced with those of the adjoining tributaries before their waters
finally reach the river proper. It would be posgsible, for example, to
travel by launch from Parenteis to Fanta Boa and crosgs the main river once
only in what ig, by the most direct route, 1240 kilometers (774 miles).
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In the lower rivers the rise of the floods may inundate all the inter
vening land and give rise to enormous arveas of Varzea. Further up the rivers
the "Varzea" or land actually inundated decreases but there may still

be a wide belt of low flat Quaternary land bordering the rivers through
which wind an anastromosing system of depressions and dry waber courses
which will be flushed by backwaters of the main stream in the flood period.
As such then, these flood courses may in the wel sgeason provide the \
assistance of water access to somewhat within the forest. However, these

. courses, as distinct from major "Igarapds', run, at most, merely to the

foot of the planalto and in the dry period congtitute a problgm in land
transport to the main sitream. When they do carry water, they are at hest
a very indirect means of progress. The backwaters which flush them enter
the system by so weny devious routes that there is no reliability in the
direction of the currents along any one route. Thus progress is now with
the assistance of the current, now against it, and the direction changes
at each junction and each ontry to a swamp. The uvtilization of this
watercourse system thus may enormously increase the distance to be
manoeuvred, and requires intimate local knowlege to ensure that eventual
delivery is to the degired vicinity.

The rivers of the Amazon are of three ﬁyweu classified according
to the amount of silt they carry as "white" (Oo the Amazon or the Madelra)
"clear" (e.g. the Tapajos) and "black" (e.ge the Negro or Cururu). In
different sectlons the one river may correspond to each of the three types.
Where the white waters back out over the flood plain and in losing voloclbv

" deposit suspended material, the resultant is "Varzea" proper and a

characteristic forest type. The "clear" rivers carry slmost no suspended
material and characteristically run slowly between teérra firma banks on

either side and have no flood plain. The "black" waters are almost as
transparent but are stained with minute particles carried. When they
overflow back out over the adgolnlng flood plain, they give rise to a
different set of conditions to those of "Varzea" and to a different class
of "Tgapo" forest. From only a slightly different process igapo is formed
algo along the "white'" rivers either by the progress inland of waters
which have already logt their suspended material closer to the river, or
by the blocking inland of local runoff of the black or clear type whose
egress is- prevcnted by the rise of the main river.

Thug in conbrast to the gsimplified illustration of the typicaf
section previously given, the more complete picture, from the agpect of
forest type and access problem is as followes

Volcanic ¢ Tortiary : 0ld Quaternary t Igapo ¢ Varsea @ Low river (Mo
‘ o inal
dyke,

- S P

N N 4{
\‘ Ve \\{(/////g////{ﬁ

Sos”

(As previously suggestbed depending on the particular characteristics
of the locality, any of the bells bordering the river may be absent).
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It is of importance that whereas the Varzea is being built up
by deposition and may carry swamps of water trapped by the formation of
banks, swamps are much more characteristic of the Igapo where the depressions
are Tormed by erosion of the surface as the flood walters recede.

S0ilg.

The existence of a so-called "luxuriant! rain Fforest vegetation
is the origin or a vexry congiderable and misleading literature on Amason
agricultural potential. For it has not been recognized that a. rain forest
is primarily the creation of the climate, that it lives mainly on its own
wastes and once established is largely self-sustaining. Its major
requirement of the soil is continuous moisture -and it makes very Iittle
chemical demands on the soil, and almost. none on the upper horizons which
agriculture would utilize. :

The most significent evidence as to the possible value of the soil
ig provided by laterization which in a general way abttacks all the soils
of the Terra Firma. There is considerable doubt as o whether the exact
chemical process is truly one of laterization or of tropical podsolization
but for practical purposes the end effect is the same - with: leaching of the
soluble bases, the soil is finally composed of variable proportions of
hydroxides of iron and aluminum, and in their mosg? advanced condition they
are able to offer no element asgsimilable by plants. As Gourou statess N

"The laterites (of the tropics) are strietly infertile.... they
contain no soluble products, no nitrogen, no potash, no lime, no phosphoric
acid, no humus. Also in most of the laterite because of its compact v *
texture and its impermeability it is hostile to vegetation. The lateritic
crusts.... are absolutely uvselesss!

That the.Amagonian soils have not proceeded to this final condition
is due to the forest cover which protects the soil from the conditions
necessary for advanced laterization - absence of humus, open exposure
to precipitation, marked alterpation of 'wet and dry soil moisture conditions,
high soil temperatures. But the evidence of this type of soil alteration
is available over the whole region - thé general appearance of concretations
of hydroxides of iron and aluminum giving to the formation a layer or
layers of concretations or sncrustations, — or at least their forerumner,
the formation of spotted nodules in layers below the surface.  As would
be expected under these conditions, such scattered sampling as has been
carried out reveals that the soils are acid and extremely poor in exchangeable
bases. :

In this respect, however, the soils of the Varzea regions are
unique in the Amazon in that they are not attacked by laterization, and
being provided annually by depositions from the "white" waters their
fertility is greatly favored to indundated culitures. The Varzeas offer
the only areas naturally favorable to sustained agriculture in the Amaszon,
but control of the water required to permit that they be utilized to full
advantage, and the difficulty of mechanizmed working, present real difficultbies
to modern methods of producing the type of foods the Amazon requires.
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- On the Terra Tirmas agriculture has been practicable only by
shifting regularly to new areas. - Generally 1 -~ 3 crops are all that is
possible but rare instances of six crops of manioc have been obgerved,

In the Brajanca region, traditionally Belem's local suppl 1@r3 increasing
population has shortened the rotation under which land has to be re-utilized
to the point that, through exposure, they are now in a stabte of advanced
laterization. But if properly organized there is no reason, except
economic, why shifting cultivation on long-~term rotations should nob be
practicable. Otherwise the Terra Firma soils could not provide, for
permanent agriculture, wmore than the physical vehicle for applied chemical
plant foods and for such a purpose this physical condition is quite good.
The conditions which initiate laterization do not at the same time permit
the complete leaching of the finer fractions to any great deptho The top
horizons of the Tertiary and older soils is a somewha®t loamy clay of faiw
$ilth. The Quaternary soils, having been built of the deposition of the
Tertiary runcoff are more definitely horizoned into a loose sand overlying
clay loam shove a clay. But manipulation of this chemical condition would
require very ‘skillful application of fertilisers, both to provide the
necessary plant foods and, at the same time prevent their eventual degeneration
under exposure. The richer volcanic soils offer greaber - if more remote
in location -~ possihilities of continued avrlcthure on the firm lands, butb
these similarly are affected by laterization processes, and experience of
lixivation and erosion following deforestation of gomewhat similar soils
of the Rio Paraiba do sul, the Paulista plateauv, Rio Doces etc., o the
point of loss of all 1ert111ty, does not induce optimism here.

Population.

The 1950 census puts the'populatibn {excluding Indlang) as follows:

Guapore 37,438 or .07% of all Bra”l] or .15 per kmg
Acre . . 116,124 or ,22% " " moeow ST6
Amazonas 530,920 or 1.01% v u " .33 0 it
Rio Branco 17,623  or ,03% m m . nm oo L0 oo
Pars 1,142,846  or 2.17% " U 96 o
Amapa 380374 or 007% nooon 1 ::: .29 1 .n
Totals 1,883,345 or  3.57% of all Brazil or .56 per km©

The latest statistics available as to type, are those ol %the 1940
Census which indicated the follow1ng pOSltlono s

Total populabion: 194620420

Magculine -~  51%
Feminine - 49%
White - 41;2%
Black - 9.8%
Yellow - gzﬁ
Brown - 49.5%
Undeclared . 3%
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The'progr@sé of population over the last 80 years has beens

1872 total = 332,847 - ox »3{29 of wli BraZLl at that date.

1890 i . 4"{6 370 or 3, 32 hom n 1 "
1900 1t ‘ 6):3 11 - or 4 OTC 1 " 1 f1 ] "
1920 1" 1,439, Q)¢ or ;4’70/, nooon " " weooow
1940 "o 1 462 420 ovr e 55% oo on " n "
1950 i 883 325 or 3 5"'0’{ noon 1" 1 i 1"

ZThe. influence of the wajor and minot’ 1ubber boons in the Amazon
are olearly ov1deno@d in these flgures.

" The number of cltleg and v&iiageg established in the area as at the
1950 census wass

Total 0-5000 540,000 10~.20,000 20-50,000 50-100,000 100~200,000 over

Guapord 9 8 - 1 . - < - - —

Acre .9 8 4 — e I S - . C -

Amazonasg 54 51 2 - - - 1 -

Rio Branco 1 - 1 - - o - -

Pard 159 151 6 1 - - - 1

Amapsa 10 9 - 1 - - - -
i

and the popuTatlon represented wagss

Guaporéd : 3,944 = 10,205 : - - IS i
Acre {12,195+ 9,592 - - - P e
Amazonas C] 38,177 11,218 - - - 110,678 -
Rio Branco T e - 5,125 - . - : - - .
Pard 117,786 37,397 (14,604 - - - 230.181
Amapa i 3,920 - 10,094 - < - |
Totals 176,022 63,332 134,093 - - 110, 678 230,181
% of Popula. Qp 3% R 27 ! - ‘ - 6ﬂ :t 12%
The total people living in cities or VJl]L”uS is consequently 615,116
or 32 of the total population, the remaining 68 229 or 66% ot the
populaﬁlon being bcmihcrcd as single 1qm111us OL very small gTroups alonw
the rivers ‘ :

The population of the state and Pederai Terrltory caplbalu and
the largest other cities were as Collow

Belem (oapat%l of Parh) o 230 181 Tth city of Hra211
Manaus (c apital of ‘Amazonas) 110,678 12th " h
Santarem ' 143604 145ﬁh noorwm o
‘Porto Velho {capital of Guapbré) 105,205 - :

Wacapa o " Amapa) - 10.094

Rio Brancd’ " " here) 9,592

Boa Vista . H " Rio Branco) - 5,125

Since that dabte the populations of Santarem and Macapa have increased
substentially, the latter by 500
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The distribution of the population according to age wass

Total 0~ 9 10=19 20-29 30-39 40~ 49 50 - 59

Acre 79,768 25,010 17,591 13,373 8,146 7,564 5,635
Amazonas 438,008 134,871 104,142 79,214 51,068 34,165 21,090
Pari 944,644 272,933 215,913 171,481 121,044 80, ,226 47 4696

Totals 1,462,420 432,814 337,646 264,068 180,258 121,955 74,421

60 = 69 70 - 79 80 - 89 7 S0 - 100. ,100‘+ Unknown

Aore 1,844 473 87 18 10 7

Amazonas 9,042 2,871 763 167 46 569

Pari 22404 7,838 . 2,500 . 800 A4 L 15665,
. Totals 33,290 11,182 3,350 - 985 200 2,251

The outetanding oharacberl tic of the people of Amazonia is the !
persisience of the identity of its constituent groups. Bach became established
in the basin under the influence of particuler amenity to its most determined.
characteristic, and three centuries have producodmefely a more pronouced
harmony of each group in its original character with its Amazonian environ-
ment. But none of the groups is of a type which would conduce to sound .
colonial development and none constitiute a basis on which a new order could
be built. Indeed, though some measure of their incorporation in a new
approach to the utilization of the area is poés1b199 the development would

.require new peoples from other parts of Brazil and olmewhere, and would
.be largely independent of the present Amaaonnans, if not even despite them.

. Essentially the Amazon is "occupied" by peoples having their origins
in the Northeast -~ either in the sugar lands ox in the subgequent cattle
country of the periocdically drouvhtustrlken region. Whatever the history
of the long Brazilian conflict between liberalism and the semi-feudal
society of the gountry s early beginnings, the Northeast was the final
stronghold of the resistance to the upsurge of liberalism .centered further
in the South. In receiving its inhabitants Ffrom such a background, the
hmazon obtained at once the establishment of a set of social values which
because of its own conditions of climate productivity and vast expanses,
has since been little influenced.

The ”trader” is King of the Amazon ~ as he was, elsewhere, in

Brazil's early beginnings. In bartering goods for the products of the
Tforests assembled by the: "cabocles" scattered along the marging of the

vast walterways, the’ trader established a collection gconomy .in which his

ovm pre-eminence is complebely secure and in which his mercantile outlook
is paramount. Under such domination no mors than a speculative. economy

is possible, and thoroughly 'adjusted to the conditions, despite the alternations
of boom and collapse, the trader's dispersion.of intersst over rubber and nuts,
timber, oil, mlneralJy and not least, monetary exchange, has kept him
steadily in control of the f1n3n01a1 sources of increasing 1oca1 prestige

and substance.
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, “fEssQntially town dwellers the "white" 41% of the population peoples
the Public Service, Banking Trade and Commerce. The white looks to
achieve’by wealth, power, or position a place of prestige in the community.
The advantages of higher education are practically restricted to the whites,
but its cultural benefits are applied primarily to the attainment of social
prestige. Thus while he applies himself to Medicine, Architecture and
Lawy the field of llechanical and Civil Engineering is neglected. Manual
work is-abhorrent to his general character. With its roots in feudal-like
beginnings the relation of patron and dependent has persisted in the
reciprocal recognition of trader and cebocle with the invariable corollary
that the white trader has it in his power to maintain the dependence
economically. Whatever the volume of the cabocle's collections, the equating
power of price of the trader's goods derives for the primary producer
the barest necessitles of existence. :

With the ability of the few to obtain at low cost the output of
the many it is natural that very considerable fortunes are amassed and
as ‘a result, that political power is concentrated in the hands of the few
to whom maintenance of the existing order is individually essential.
And. an underpaid and ineffective Public Service has subscribed to rather
than resisted the entrenchment of the powerful few in a position to
control general Amazonian development.

The negro, or substantially pure hegroy ig the wage laborer of the
Amazon. He is a completely satisfactory reliable manual worker and
possesses a very high degree of skill in performing routine work. - In -
admizture with white blood, however, his desire iz generally to leave
the ranks of manual workers and if possible seek a position of some social
esteem. Most of the artisans and mechanical workers come from this class.
In carrying out routine maintenenace to which they have been trained they
are quite reliable, but when facing a problem outside their previous ex-
perience, their attenbion generally creates & major failure from the minor
cause. To a large exbtent this tendency springs from lack of basic technical
education. But when educational facilities are available, again its attraction
is the prestige it may provide and its goal the position of overseeing
ability to avoid contact with manual work. »

The cabocle, 49% of the population,is the basic foundation of the
collection economy. He is essentlally z man of the river and foregt.
He is nomadic and not disposed to agricultural practice, and no attraction
as, for example, was offered him in the Ford plantations could either
anchor him or buy his continued performance of plantation work. Education,
far from securing him to the land, at once tempts him Yo the city.

He has very real innate ability but little opportunity to develop
it. He has only rarely been shown how to work or the correct tools to use,
and when he is, he adopts new methods, at least in his old crafts, only
glowly ond with psychological difficulty. But he has great personal skill
as a hunter and with river craft. His oubput in work is high despite
that his toolg are the most primitive. He has a natural mechanical bent
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and works excellently and interestedly with factory machinery. But he
maintains nothing and without proper supervision gquickly destroys any
machinery in his care. Yet when thoroughly trained %o normal maintenange
he can keep a motor launch or a telephone exchange working well. But given
a break-down beyond his previous experience, and like the negro, his
attempted repair generally produces serious trouble.

He ig obedient to orders and in accepting the relation of dependent
to patron is incredibly loyal to the trader, or other employer in an asso-
ciation cconomically loaded against him. He has a natural courtesy and keen
appreciation of any assistance he receives. He is a willing worker and
no physical effort is too great for him fto attempt. But his continued
satisfactoriness as a worker requires both that the type of work be
compatible with his temperament and that he feels hims¢lf completely in-
dependent to perform it in his own way and, largely, in his own timej
whatever his relation to his ewployer, in fact, only with great difficulty
could he continue an engagement in which he wasg made to feel subservient.

Timber work appeals to him in the forest, on the river or in the
gawmill., In the mill routine work with logs, lumber and machinery attracts
him. In the forest the diversity of work in his native element makes
work akin to the carefree picnic existence of his natural inclination.

The cabocle's most serious failing is his unreliability. Once
his financial condition permits his nomadic¢ instinet to find expression,
he perceives little obligation to hig present employment whatever its
urgency. An engagemendt entered into with good intention can easily be
diverted from performance; and though essentially honest, when the
urgency of freedom of action drives, he will secure the initial advantages
of an engagement which he may have 1ittle or no intention of honoring.
In contrast, the women are excellent and reliable workers and if socially
- emancipated and freed from household chores and their ubiquitous offspring,
would undoubtedly make excellent factory workers.

The wide dispersion »f cabocle population along the rivers leaves
little opportunity for educttion, hospitalization, or other social amenity.
-The cabocle lives on what he can shoot, catch or collect in the forest
plus the ubiquitous manioc and sporadic planting of bananas and pineapples-
He can live in plenty from the natural products of the land and his housing
regquirements in such a climate are readily obtained from the timbers and
palms of the forest. But he has'some predsliction for other foods,
particularly canned goods, and for these and all his other requirements
he is almost perpetually in debt to the trader.

No exact estimate of the last population group, the Indians, has
been made.but the best estimate places their number at 10,000,

- Settlement along the margins of the maln rivers and tributary
streams had the-effect of driving the native Indians ei*hor to the hea’walters
where effective settlement has not penatratéd9~or to the planalto between
the major streams. They belong to many tribes some of which are docile
but in :the main they are hostile = either naturally so or as a result of
atrocities commited on them in the frantic urgency of the rubber boom of
the early years of the century.
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. The official Govérnment attitude to the Indians is extremely gympathetic
and laws relating to the interaction of Bragzilians and Indians weigh
very heavily in the latter's favor. Despite thisg, "01v1llzatlon” hag
contrived 1ts own very realistic measures to control any Indian menace.

Though they are a danger to unacoombanled o&plorers in the jungle,
the Indians will not usually attack groups of men. But tribes of sxceptional
ferocity, e.g. the Tupi or the G& Indians, cannot be relied on to subscribe
to this generalization. On the Tocantins river, for example, it is almost
an annual event for the Tupi to come down from the interior in the dry
seagon when food is scarce and "shoot up" the Government train which cuts
them off from the river and its fighing. But, unless familiar with the
phenomenon, a machine of any kind (e~g~ a traobor) readily terrifies the
indlans and rids the area of their presence.

Nevertheless, it is of interest that the whole of the Mahogany
belt is peopled by Indians and any real extraction industry there would
have to take sebrious precautions to engsure the safelty of both personnel
and eguipment. Otherwise, Indians are of no consequence in the areas
at present being worked, and there is a cons 1doxable area available foxr.
extension where there is no Indian problem. '

Health

Though Malaria is by far the greatest “killer" in the Amagzon, the
magor health problem is one of nubrition and sanitation.

Malaria hag made several spectacular outbreaks in the Amazon
(notably on the infamous "life per sleeper" Guapord rallway), but it
is neither so great a hazard as elsewhere in the tropics nor is it
generally as easily controlled. Of 30 species of anopheline mosquiﬁoes
in the Amazon, only two carry malaria, and one of these breeding only
in saline waters, i1s not only restricted to a small area on the coast but
has been completely controlled.

Acdarlinjii ig the Amazonian malarial vector bult research has
demonstrateds

1. It is only rarely contaminated.
2. It is not a house type and en%ers the house almost only at nlght.

3. Its appetite is not restr3cted to human blood but ieeds on dog89
- chickens, horses; e%c.

4. It needs pure clear Water,substgntially open to the sun.
5. Within the house, it rarely rises more than 3 metewrs from *the’

floor and DDT sprays to control it have no real need to cover
more than the walls.
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~ With coniplete knowledge of condltlons which make for the peourrence
of the vector and of the ready means of control, it can be stated that
malaria is no longer a problem except where, by reason of the scattering
of population, effective control is difficult %o implement.

However, other tropical diseases are well known and in particular

. hookworm, amoeblc dysentery, bacillar dysentery and intestinal worms.

These diseases affect a very large percentage of the population and though
not themselves the reason for the death rate, they cause much suffering
and misery, and reduce resistance to such a point that death from other
~causes is inevitable. There are in addition various ulcers, etc. which
cause distress but the incidence of all of these isg of minor importances
Pilaria, and its final stages, elephantiacis, have previously been serious
but their culex vector has been practically eliminated in the process of
malarial control. Otherwise the diseases of most importance are similarly
those of the temperate regions - syphilis, respiratory disesases, etc.

There are no endemic diseases which are of serious congequence,
and the problem of health in the Amazon is one of education, hygiene,
nutrition, medical attention and health organizabtion. Several Government
Health Services (S,EQS.P., Malarial Serv1099 etc.) exist and have shown
ezcellent results when allowed to operate without political interference.
The health of the poorer people is very much better in the interior than
in the cities, for the forests offer a better and more nutritious variety
of foods than the city dweller can afford to purchase. But medical service
for normal illnesses is something only the rich can afford and hospitalization
ig beyond the capacity of the laborer.

- There is no evidence to suggest that o colonization based on modern
lines would be confronted by any serious problems in health. The Amaszon

cannot be regarded as one of the natural malaria~da angerous areas, and
on all counts it is more accurately designated as one of the most healthy

tropical areas of the world, despite a present average expectatlon of
life of only 39 years.

Bducation.

The Brazilian constitubion proposes very embracing provisions for
education at all levels. BEducation is a Federal concern but with 57%
illiteracy the opportunity is provided to take advantage of any local
assistance which might be offered. In the Amagzon, primary education is
provided in the cities, and attempted in the small villas, but it runs
into practical difficulties of political interference,; incapacity of teachers
. if available at all, and apathy of parents themselves illiterate. Although
schooling is compulsory for childrem between 7 ~ 12 years, few register
outside the cities, and of those who do, absenteeism is very high. And
in addition, with 68% of the population living beyond villas and cities,
the problem of effectively 11ft1ng the pres ent rate of 39% of literacy
is a very dlfflcult oNne.
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Opportunities of secondary and technical education exist in the
cities but the standards appear to be extremely low and the schools
unequipped to handle science subjects adequately. '

So far Amagonia has no university but in both Manaus and Belem the
independent faculties devoted to specific education are in process of
agglomerating to achieve the establishment of a university in sach city.
Constitutionally universities may he established by the joining together
under an avtonomous administration at least three of these faculties, one
of which ghall be a faculty of Philosophy, Science, Lettera and Education,
and two of which shall Be Faculties of Law, Engineering or Medicine. The
bias to the Arts is noticeable and it .is eguwlly significant that the
origin of the Manaus Uﬂlver51ty will. be the original faculties of Law
cand Medicine., " There is no Forestry faculty in Brazil but some forestry
may be taught in extension of Agriculture.

Religion

RAREE 1940 gtatisbics are the mosﬁ recent obtainahle and shows

Catholics 98%  (Braszil figure 95%)
Protestants Te
Spiritualists 02
Jews o o
Athelsts ol
Undeclared = W5

. In. joining together Negroes, Indians and Porbuguese Catholics under
the one coreed, it is natural that the outward expression of the result,
whatever its conformation to universal dogma and ritual, should have &erlved
outward forms which are characteristic of its adhcrents. The original
substitution of new forms for the voodooism of the Negroes'! previous
egpousal, the slmllar coloring which the Indian brought to his new religion,
and, above all, the Mohammedan colorings of the 400 years of Portugal's
occupaulon by the Moors, have all left thelr indelible mark. = The church
has elways been the center round which the towers have grown up. In the
small “villas the church fronts the square which is the forum of village
life, end every small collection of houses has its chapel building. But
the problem.of dispersion of population proposes to church author 1t1ps
the szme problem as confronts civil services. Hegular guididnce by
ordained priests is physically impossible and the direction of- common
worship falls to one of its prominent members and recelves in consequence
the full impact of personal and local expression of the means whereby
intimate relationship with the Deity can best be maintained.

Language
The universal language of the Amazon, as of all Brazil, is Portuguese.

The Indians each have their own 2%alects but the "Lingua geral” is a
comunon understanding of all. The 1940 Census showed Amazonia to bhe peopled
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99% by Brazilian nationals and there are no foreign minority groups, as
might be met in South Brazil, where a foreign language has persisted.

Land tenure and land use

. Land tenure

It i sufficient Ho the present purpose merely to indicate that
it is quite impossible to debermine where property rights exist, their
limitations in the Tield, and the rights conferred by the tenure. It
would be an essential basis for the establishment of any new forest
industry, and is indeed necessary to existing industry, that this question
be completely clarified. An extensive investigation iwvolving the services
of a lawyer thoroughly acquainted with the land laws of Brazil should be
initiated without delay and its results implemented to the point that
maps be available at all Municipal offices indicating with legal certainty
the boundaries of each parcel of land in the Municipios. And further,
action should follow to ensure that land required for developmental projects
be available and not allowed to remain in a holding berycal Lts owner's
needs or capaclty to use.

Land use

The available Ffigures for areas covered by the differvent forest
types are lacking in many important respects. The Instituto Brasileiro
de Geographia e IDstatistica is in process of determining a reliable estimate
of the various types State by State. Meantime on examination of all the
information available the areas are of the following order:

Rain foresh 3,321,000 km? or 93% of total (332 million

Savannah 190 000 Mom KRG hectares)
S"Jeppe 15 o000 0 1 1. 55 n 1"
Litorian vegetation 459000 non yn i

The Savannah is located mainly in the territory of Amapa, on the
island of Marajo, in Rio Branco and in patches along the main river.
The steppe is primerily in Amapa.

To the greatest extent cattle raising is

particularly on Marajo island, but there is

lake country bordering the maln river.
31 December 1948 was as follows:

prachtised on the Savannahg
gsome cattle raising in the
The estimate of animals as at

Cattle Horsesg Donkerg Mules Hogs Poultry Goatlsg
Guaporé 3,980 290 30 410 7,300 1,360 800
Acre 30,310 2,470 280 7,720 56,480 21,020 44570
A@azonas 126,540 7,990 2,460 3,280 93,9301 15,270 8,370
Rio Branco 130,000 9,500 10 50 8,000 4,000 2,000
Para 830,370 | 116,040 3,320 12,680 1387,490| 48,820 44,450
Amapa 60,580 2,260 - 120 6,330 780 390
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The pre-eminence of Para under each of these heads is noticeable
and is not proportionately related either to ares or population. The
figures for all grazing and agricultural pursuits are in fact inversely
related to precccupation with rubber, and so also indeed is the general
position of the individual state's prosperity.

There is no dairying industry in the Amazon and cattle are raised
almost solely for meat production which in 1949 was as followss

No. slaughtered Meat produced  Av. per beast Av. per head of

, populaiion
Guapore 5,062 681 metric tonsi 135 kg : 18.4 kg
Acre 6,536 854 " "o 49 0n .2
Amazonas 21,591 2,649 M no g3 5.0
Rio Branco 3,760 507 " z 135 28,1
Para 78,661 11,137 " " 143 " 9.8 v
Amapa 3,474 : 461 " " 132 " 12,1 "
Totals 119,084 16 389 i Average: 142 kg 8.7 kge
Average for Brazil: 158 kg. 18.3 kg

The low consumption of locally raised beef in the Amazon as compared
with the Brazil average, which itself is very low for a primary producing
country, is not offsed by the average annual consumption of approximately
2:75 kilograms of other meat (pork, poultry and mutton) or by the importation
of sundried meat from South Brazil or Bolivia. Meat is perennially short
in the markeits of the larger cities, but in the interior the lack iu offset
by chicken-ralsing and hunting. Iish are abundant in the Amazon but
prices are high and other than dried fish are scarce.

The low output of meat per beast 1s worse than the Brazil figure
would indicate for the cattle slaughtered are substantially older. The
reason is not disease, for foot and mouth disease which affects southemn
and central Brazil is almost absent. Catile of even cold country types
(dairy breeds, Friesians, Jerseys etc.) do well if looked after, but the
real difficulty is the poverty of the natural grasses. The breeds which
are hardy on such a combination of feed and climate do not produce beef
quickly. The solution of pasture improvement is as yet not entertainable,
for cereal crops bring such high prices that it is uneconomic to grow grass
artificially when the same country would feed protein to the people more
efficiently.

Area cultivated

The total areas cultivated as of 1949 weres

Guaporé 301 hectares
Aere 10,975 "
Amazonas 745399 "
Rio Branco 423 i
Para 111,840 "
Amapa 757 i

Totals 131,689 hectares or «04% of the total area
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Since 1949 the acreages have remained steady in all cases except
Amapa which has increased steadily from 174 hectares in 1944 and has more
than waintainsd the increase since 1949

The major crops of these cultivations arc (in hectares) s

Guaporé Acre Amazonas Rio Branco Para Amapa
Pineapples 13 211 110 2 115 16
Cotton e - 30 o 5,091 -
Peanuts 1 28 - - 3 -
Rice 63 1,524 222 18 28,126 69
Bananas 46 668 551 16 731 19
Sweet Potavo 3 98 166 2 276 29
Cocoa o 14 2,150 - 8,641 16
Coffee - 656 41 in 24 -
Sugar cane 17 14334 532 o 5,825 5
Onions 15 - 10 - 531 1
Cocoanut 2 21 3 = 331 1
Fava bean - - & - 48 -
Black beans 21 1,184 174 20 4,651 49
Tobacco leaf 10 256 195 125 3,544 43
Maizes 7 84 125 . 371 1
Mamona - - - - 110 -
Manioc 61 2,294 1,869 150 344377 36
Corn 61 2,729 791 90 19,901 93
Tomatoes 9 29 56 - 93 -

411 of this production (other than tree crops) is by shifting
cultivation and the figures well illusitrate that only in Pard is the
annmial acreage under production of any consequence ~ though still not
nearly sufficient to meet local needs. The Braganca (Quaternary) region
is Belem's traditional supplier of agricultural produce, and is substantially
the area of Pard's agriculture. In this region Tthe necesaity to shorten
the rotation cycle which is the inevitable consequence with rising population
has completely devasted the area, and a new region ig now being opened
up in the Guama valley. Bearing in mind the excellent climatic condiftions
a good picture of the combined poverty of scils and agriculbural practice
is given by the production per hectare of a few crops in the state of Pari:

Peanuts (in shell) 199 kg, per ha- Rice (in husk) 1,065 kg. per ha.
Sweet potato 89399 " i " Sugar cane 29 M i 1
Oniong 1,628 " " " Tlack bemiia 629 " T T
Meanioa 9,989 " " n Corn 880 o 1t n
Tomatoes 1,206 ¢ " 4

The following data for 1940 are significant of the Amazonian's
natural collection psychology and inaptitude for agriculiure, and of the
course the economy has taken in the hands of the trader. Uthey concemrn
production of the major foodstuffs in the states of Amazonas and terri-
tories of Guaporé and Acre, and imports brought into the port of Manaus
from outside for consumption in these areas drring 1948:
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Production Net importation  Consumpiion

Manioc ‘ 71,227 - 71,227
Flour - 9,970 9,970
Sugar cane 52,655 - - 52,655
Sugar - 84163 8,163
Corn 4,741 A 623 5,364
- Fruit 4,000‘(approx.) .44 4,044
Rice - 2,131 3,108 5,239
Beans. 1,973 1,128 3,101
Sweet potatoes ;))9 e 14559
Englisgh " . 381 38T
Coffee 279 2,114 2,393
Tomatoes 39 - 39
Peanuts ' 16 ‘ - 16
Oni.ong- 1T 522 533
#ilk (inc.tinned) - 769 769
Jam - 576 5716
Butter - 303 303
Drymeat : - ’ 3T ‘ 317
Oils - 167 167
Cheese’ - 17 ; 17
Fish L - 4 4
Totals: ‘1389631‘ 28,206 - 166,837

‘ Dluoountlpg manioc whloh was trathlonallv the one cultivated
crop of the Indians and sugar cane which like manioc isg proceomed before
oonsumpﬁlon and gives & low recovery, it will be seen that almost tWOwbhlrdS
of these primary foodstuffs ave imported (in addition to canned and other
preserved and processed foods).

~ There is some local cry for more population in the Amazon and with
gach Ceara drought comes a new but decreasing dribble of, refugees to the
Amagon. Until the Amazon can feed itself there ig perhaps more logic
in the alternative trek Yo Rio which has put a million in slums in the
Capital in the last Ten years.  For otherwise, whatever the earnings of
a rubber-gather in, say, Guaporé, his net return cannot fail to dwindle
to nothing when he hag %o deal with the trader for basic foods which
have travelled 2,000 - 7,000 miles %o his camp - dried meat from Boliviaj
butter from, Mln“S Gerais, Rio brdnde do. Sul and Sao Pacloy sugar from
Pernambuccoy rice and farinha from Bolem‘ black beans from Ric Grande
do Sul: ooffﬁe from Sao Paolo and Bepiritc Santo ete. ete. The.general
price for all those 1Lemu in the high rivers of Guapore is Manaus price
1tself hlgh) plus 100&« But it is in such things as clolh and wmedicaments
Manaus prices plusg 200 -~ 3oum) etc. that the cabocle takes the greatest
knock. .In Guapore perfume (of type fixed price in Rio Cr. $35.00) sells
at 1203 ootton’bl@nhets (60) sell for 250; gholgun cartridges (Cr.?)
se1l for $45 Gin (20) sells for 200 eto. ote.
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Land uge planning

e Yast is the area and so few the people that there has not been
the urgency to complete an inventory or to draw up the classification
of land for sound use — which traditionally comes not to plan development
so much as to conbrol exbension of land despoiliation after the evil has
arisen. However, it is constitutionally provided that 3% of the National
Revenue of Brazil shall be devoted to Amazon development, and to administer
this vote a "Commissao de Valorisacao da Amazonie" ig in process of
establishment; which will presumably determine the lines of development
and have it in its power to plan for sound land use. Bul very considerable
studies have been made in the Amazon on many aspects connected with possible
land use. Without fthe urgency of a pressing problem, however, they repose
in libraries gs 1little more than of academic interest. Until now each
of the studies has Followed the particular inclination of the worker
and hag had little reference to the development of an overall picture.
As a result there has been much overlapping and misdirected investigation.
To a lesser extent the same is true of all Brazil.

Recognizing the need for an integration of any new studies in
a definite objective, the Instituto Brasileiro de Geographia e BEstatistica
(I.B.G.B.) has set about the task of assembling what is known of Brazil
and in what respect information is lacking. For this purpose the Institute
has consgbtituted a number of internal sections each charged with the responsi-
bility of a defined Reglon, of which the Amazon is one such region. The
first vask of the Sechbion is to assemble a bibliography of what has been
done, secondly %o examine, sift and summarize the various treatises, and
finally to carry out field studies either to supply missing information
or to confirm or atherwise the significant findings of previous workers.
In this work it is intended to take the region section by section and give
it the detalled study it warrants.

The Amazon section is staffed by competent Geographers, Geologists,
Pedologists, etc. who have the full resources of the Statistical Branch
at their disposal. They have in addition the cooperation of the Brazilian
ALy Force and of the State Governors to assist their field excursions and
of the Air Survey Section of the Army and the photographs taken by the
United States Alr Force during the war. They lzbor under some personal
difficulties which hamper continuity of their investigations, but neverw
theless they are engaged in serious work which is of fundamental importance
to determining sound use of the area. As such they function purely ag
an advisory organ and can be expected to play an importent part in the
decisions of the Commissfo de Valprisacmo dea amazonia when it is fully
operative.

In two respects the organization seems decidedly weak, howevers
there is no gkilled photo interpretation section to sdvise their field
study sampling or %o determine the reliability of any general inferénces
drawn from their field experiences, and secondly, there is no eéconomic
botanist or forester abttached to the party who could give quantitive
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worth to what must otherwise be descriptive flndwnb@q Sinc¢e -the Amazon's.
most extensive feature is ites jungle cover, the evidences of its variation
on air photos provides by far the most important symptem: of  the. similar
variation it is hoped %o locate, study and map in the field, be it Botany,
Geology, Soil or Topography, or any other rhys 1Cul ohmrﬂotbr of th@ aréd.

As a necessary adjunct‘%b such a 'budg, a research institute to
further the explanation of I.B.G.E. evidence, or to test its conalu51on
is an essential. To an extent such an 1nst1tublun exists in the Instltutot
do Agriculture do Norte but here again is further ingtance of the lack of
liaison or integration of allied organlzationu *hleh ie so Lxﬁraordlnarlly
evident throughout the Amazon. In its operation the Institute functions
primarily as an Agricultural ngh School, but in its research aectivities
its liaison is with the Banco' do Credlto da Amazonia, a semi~Covernment
agency whose OV@rall purpose is'to sustain the rubber collecting industry.

The Institute is a wellwstaflfed and well equipped body and hasg the
benefit of an excellent library and ample demohstration areas - including
inheritance of all the Ford achisvements at Fortlandia and Belierra as
well as in the vicinity of its Belem establishments and other areas, notably
Cocoal Grande. :

‘In addition to ite rubber research which functions under its aegis

but otherwise appears almost independent of it, the Institute i1s engaged
in several agricultural projects. DBut in this work there is lack of
continuity and the field evidence suggests a succession of aiscontinued
inconclugive projects. 1t is Worthy of note that the rubber research alone
has been carried out with the necessary technical skill and pers Lntencey
and is now considered to have achieved its purpose of developing a high-
yielding disease-resistant strain of Hevea bragiliensisg. (It is no less ,
noteworthy that its uponsor5 the B.C.le, 1s prooueling with its encouragementd
of farm planting of rubber in what would appear to be complete oblivicn
of,ﬁhe Belterra work, and in practising the old techniques unchanged,

s bent on showing a result whloh can hardly be less tragic than were the
orlglnal Ford plantings). :

The immediate need in the Amazon 1s the selection of suitable
areas and the economic assiztance of the ovtabllwhmunt of an agricultural
industry capable of feeding the present inhabitants, to eliminate dependence
on outside sources and bhe importance of the trader who organises food
importation. Sufficlent informatidn already exinsts to permit that this
objective be achieved withoult delay and tentative beginnings have already
been‘made in the Guama valley, at Santarem, at lManacapuru etc.

The additional crops of raw material for export is of next importance,
and this is being attended to with jute and rubber, minerals - e.g. manganese -
as well ag 2ll the other extractive industries which receilve the full time
attention of the Amazmonian.
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But the' "Amazon' is ebuentlally the plan&lto and only with 1to
widescale utlllvatlon will any degree of real occupation of the area ensuo.
The poverty of these soils climinates serious consideration of their settlo-
ment on the trad1t1omal bagis of agrlcultural colonization. But they
carry what aggregates an enormous volume of timber and ‘although geographers
have not, as yebt, seriously considered the possibilidy of forest industries
as prov1d1nm the cornerstona for colonization, they do provide such an
opportunity and are in Ffact the only possibility on the baals of pwosont
standards of information. ‘

As illustrated elsewhere in thig report there exists a market already
for a very considerable increase in timber production if production costs
are lowered. That this presentono technical problem of any consequence
is the conclusion of. the investigations carried out by the FAO Misgion
during the past year. -But the existing industry can make no significant
contribution to increased production and this requires the eshbablishment
of a new indusiry on modern lines. And it has been shown that this entails
the introduction of .capital and persomnnel skilled in the performance of
modern industrial te CanQUbS, as well as the training of what 100@1 1abor
is available for engagement in the new osbdb7lshmbntn.

Such ar. intention would need o bhe self-sustaining in every phase
Whloh could affect its contlnued operation or rigk the expenditure in fixed
ssets involved. The problem is in consequence not merely one of building
a new industry but of finding its best location, establishing reliability
of supply, securing opera%ors9ana d@ve]oplnn g local agriculture, healbh.
and medical services, education ete. etoci T '

- In short, timber industrial development and colonization are
1nuoparable complemenbs to each other. To plan a development of this nature
involves widening the TaB.G. . enguiry, either under its megis or other—
wise, into a full resources survey; the development of a forest assesoment
and survey service, lthe determination ofi*colonization teohnlquesy agricultural
instruction ard research; the establishment of a forest service to dircot
and control the forest emtprpriae° the demonstration of logging taohnlqueug
education carried through to the technical level elc.y and the coordination
of the whole under the Commissao. For such a project the fullest cooperation
of all sources of technical ‘advice and assisbtance would be essential and
a confidence on the part of all concerned and particularly the Brazilian
Government of the practicability and sound economy of the intention. That
no proposal to date has provided such a foundation is largely responsible
for the lack of sny real impetus which would have welded interested parbies
into a coordinated planning of sound land usages
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National income and budget
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ECONOMIC SITUATION -

Federal Budget

APPENDIX B

Sinoef19383 estimates of revenue and expenditure have increassed.
rapidly. ‘

Instances ares

i Bstimated receipts

Bstimated expenditure

Surplus or deficit

in Cr. % 1,000

7

(1942
1946

{
| 1950 |

{
|
|
|
|

3,823,623

4,988,756
11,010,148
18,175,228

3,875,227
5,626,077
9,281,790
22,290,417

i

~51,604
-637,321
+197289358
~3,515,189

expenditure atthé end of the year.
deficits have been minor.

Budget estimates are seldom balanced.

Federal income and expenditure

There is generally a surplus of actual over—estimated income and
Where this is not the case,
Instances are:

the

| Actual | Difference i “Netial |  Differonce | Net surplus |
g Income . ..{ with estimate . expenditure with estimate-{or deficit
oine Cre § 1,000
19381 3,897,796 +56,146 44735,434 +860, 207 -855,665
19421 4,987,728 ~1,028 6,343,206 +717,129 | ~1,255,478
1946 11,569,576 +559,428 i 14,29295@4 +4,920,754 -2,632,968
19501 19,372,788 +597,560 3 23,669,654 +1,397,437 ~4,297,066

The usual outcome each year is a net ceficit.

During the ten years,

1941 4o 1950, there was a small net surplus in ftwo years only, 1947 and

1948,

Using 1939 as a base, when income and expenditure are equated to

100, income rose from 109 in 1941 to 445 in 1950, while expenditure rose
from 112 in 1941 to 488 in 1950.
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The changing pattern of revenus is of intercst. Details For 1941
and 1950 ares

Receipts of Cr. $ 1,000 Percentage of total revenue

1944 1950 1941 1950
Imports duties .

Port dues etc. 1,058,775 1,694,871 22,22 8,75
Excise Tex 1,185,495 6,409,818 24.88 23.09
Tncome Tex 537,002 5,561,581 11.27 28,81
Stamp Tax 337,776 1,900,428 7,09 9.8
Other Taxes 166 3,313 - 0.02
From ™ ‘ ‘ '

State lands 43,059 . 237,296 0,90 1,??
Industry 389,551 141,410 8,106 3.02
Sundry Sources 198,501 1,586,228 4.17 10,25
Bytraordinary 295,150 817,843 6,19 422
Special plans 719,529 - 15.10 -

Total 4,765,084 19,372,788 100,00 100,00

Income tax shows the heaviest relative increase, followed by Excise
tax and Stamp tax. Causes for the increase are the raising of tzzation
levels, the growth of indusiry ant commerce and, indiréctly, inflation.’

Details of expenditure ares

Bxpenditure in Cr. $1,000 Percentage of totrl expenditure

1941 1950 1941 1950
Presidency etc. 80,977 3,072,827 : 1.49 Co12.98
Kational Congress
etec, - R 442,929 S 1.97
Ministry of
Aviation 10,091 1,697,839 0.19 117
Agriculture 127,579 1,066,354 2.35 e 51
Bducation and ' :
Public Health 323,140 2,497,474 5. 94 10,50
Finance 1,454, 83 4,575,930 - - 26275 - - 19,70
Warp 932,971 3,005,917 17.15 12.70
Justice and
External Affszirs 189, 285 1,011,949 548 4.28
Marine 352,375 1,635,622 6,48 5. 91
Foreign Affairs 80,561 176,782 1.48 0,75
Labor, Industry :
and Comuerce 178,046 760,186 3.27 3.21
Transport and :
Public Works 1,109,746 3,726,045 20,41 15.74
Special Plans 598,754 - 17 .01 -
Total 5,438,389 23,669,854 100,00 100,00
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Increase in expenditure is due mainly to inflationary causes but
there have been many developments in the scope of certain PFederal
Activities. Noteworthy are the heavy expenditure increases against the
following departments - Presidency and associated bodies, Ministry of
Aviation, Ministry of Agriculture, Ministry of Bducation and Public Health,
Ministry of Justice and Bxternal Affairs.

State and municipal budget

As was the case with Federal Estimates, the estinates for revenue
g
and expenditure for the States and Municipalities have increascd rapidliy
during recent years. Instances are:

Indiceg = 1939 = 100-

1941 - 1945 1920
Income
Federal 109 226 445
States 123 246 632
Municipalities 7T 168 557
Exgenditqu
Pederal 112 223 468
States 118 - 253 665
Municipalities 108 176 570

Contribution of the Northern States to Federal Tncome

Percentage of total Federal Income

Contributed by 1948 1949 1959

Amagzonas and Acre 0.32 0. 31 0.30

Pard 0.66 0.61 0.57 .
Totals : 0,98 0.92 0.87

These figures are of interest in connection with the proposal
to plough 3% of Federal Revenue into Amazon development.

To a hase 1939 » 100, the indices of contributions of revenue to
Federal Income for selected States ares
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1944 1945 1950
Amazone and Acre 148 297 437
Paré 117 225 285
Minas Geralo 137 385 818
Bspirito Santo 118 311 685
Rio de Janeiro 130 284 519
Sao Paulo 117 250 557
Parana 129 352 7195
Santa Caterina 102 297 596
Rio Grande de Sul 108 240 575
Goias 143 468 382
Brazil 109 1T 445

Recently, a law has been enacted "freeing'" the exchange, but no
detaeils are yet to hand which would enable its significance to be assessed,
other than that coffee sales will remain linked to the official exchange
rate,

This uncertainty as to the exact value of the Cruzeiro and the
frequent changes in procedure for valvation of the Cruzeiro has given rise
to considerable trading difficulties. The trade in Amazon timber, in
particular, has suffered severely.

National Debt

External Debt

The position at the end of 1945 and 1950 was:s

1945 1950
Federal Debt 78,372,419 28,384,098
Ush 118,380,285 USh 88,137,985
Papex. Francs. 272,908,462 -
Gold Francs 229,185,500 -
States Debt. . 27,392,242 ; 19,170,627
Ush 86,392,800 UsH 57,078,800
Paper Francs 225,138,125 -
Florins 6,428,100 Florins. 6,428,100

(The Northern States, Pard and Amazonas, 11qu¢dat@u their External Debis
during 1946).

Municipal Debt £ 5,238,163 £ 2,534,075
Ush 14,575,250 Us$ 8,878,750
Paper Francs 21,520,000 -

(Manaus-Belem liquidated their Sterling debt in 1946, There is now no
municipal foreign debt in the Northern States.)
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Internal Debt

The position at the end of 1945 and 1950 wass:

Debt ins " Interest due ine

1945 1950 1945 1950

Cr. 1000 Cr., 1000 : Cr, 1000 Cr. 1000

Federal 7,895,263 10,439,288 489,377 ‘ 588,218
State 6, 272,538 12,399,566
Amaanas 29,487 29,487
Parév ' 4,261 27,588
Municipal 548,244 1,018,964
Manaus 3,207 3,207
Belem ' 545 - 324

Main Source of Income

May be judged from the following figures for 19503

Source Value of Production
(Cr.B 1,000)

Mining 756,807
Vegetable extracts 1,613,955
Agriculture 51,177,150
Foodstuffs 12,903,206
Wine and other drinks 331,472
Vegetable and animal oils 1,506,136
Rubber 1,704,939
Paper 247,894
Hides 781,177
Textiles 7,759,872

These figures are from the Anuario Bstadistico de Brazil, 1951.
They oive an adequate over-all picture of the Brazil position as & whole.
y & q b

The importance of the timber industry may be gauged from the
following figures preparsd by the Statistical Department for the industrisl
survey very shortly to be published. They refer to the year 1949,

Value of Production
(Cr.$ 1,000)

Timber extraction, Brazil 996,380
Sawmilling, Brazil 1,491,112
Total 2,389,492
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The figures for the timber extraction and for sawmilling are
independent. The value of timber reaching sawmills is not.included.in.
the figure for itimber extraction.

ares

Northern States

North-eastern Staztes

Bastern States

Southern States

West Central States

Briefly the main regional occcupations furnishing sources of income

Rubber, Brazilnuts, oil from fruits and trees,
timber and fish.

Sugar, cotton, carnauba wax, babassu, coconuts
b 9 g § k]
oiticica o0il, salt and minerals.

Dairy produce, minerals including precious stones,
coffee, cotton, cocoa, sugar, vrice, tobmecco, frult,
maize and timber.

Coffee, cotton, wheat, rice, maize, tobacco, fruit,
cattle raising and +timber.

Cattle raising and minerals, including precious
stones. '

In Pard Estatistico, issued by I.B.G,E. in 1951, the values of the
main products of the State of Pard for the year 1950 arc given ass

Source ‘ Value in Cr.ﬁ 1,000
Raw cotton 5,373
Rice in husk 31,856
Cocoa .109222
Sugar cane 9,285
Beans 2,693
Jute 30,002
Pobacco 17,101
Mandioea 44,263
Corn 8,766
Rubber 48,984
Balata 8,959
Macaranduba Cum 13,379
‘Brazil nuts 63,834
Mother of pearl 1,795
Diverse Tibres ; . 27,393
Bananas, Oranges o . 10,930
Timber 31,062
Pau Rosa oil 3,736
Swezet Potatoes 2,319
Hides and Skins 14,030
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the value of Pard

Elsewhere,

jakiRd

timber production during 1949, iz g

"1\7 21

Value in Cr. $ 1,000

Extraction
Processed in Sspwmills

1]
o

“
o

Led P2
[AS RS

33,055

B s

In the Anusrio Is mewvz1co de Brasil, 1957, the the

vrilue of

main products of the state of Amazonas and ths critories of Amopn,
Guapord, Acu and Rio Branco for the year 1950 are shown szos
Value in Cr. § 1,000

Amagonas Guapord ' Acu fmapa Rio Branco
Minerals o - , - 50
Rubber 111,775 83,229 94,872 7,911 7,0'6
Brazil nuts 35,412 3,958 5,120 6,384 1»?2
Guarana 4,410 - - - -
Tite 30,324 - - B -
Piacaba 1,576 - - - -
Pau Rosga oil 18,843 - - - -
Abaucaxi 640 238 1,021 116 104
Cotton 21 - -~ -
tice in husk 399 158 4y 155 54
Banenas 3,503 312 2, 256 60
Sweet potatoes 1,477 18 1 97 42
Cacoa 3,704 - 44 -
Coffea 138 - 3 - -
Sugar 1,318 110 6, - 15
Reans 1,489 &4 3, 144 99
Tobacco 2,080 120. 2, L2649 200
Orangss 1,202 36 1y (Y 10
Mantioca 12,576 09 13, 34304 145
Maize 1,143 148 Ay R66 130

are available for Hides and Skins, o reletively i 1ort"nt

No figures
€ o personnl esti

. o
item. The figures

for Pau Reosa oll for Amazonas imate

The value of timber production in dwrzonas 1o zhown elsewhers as
Cr. 39,974,000, Separate figures ore not aveilable for the territories.

g

Study of the above figures, Lhaugn they are incomplete, will reveal

that the timber industry, importznt though it mey Lo regionally, ’playﬂ

o relatively minor part in the over-zll industirial set-up of Breoi 1 (this
ig further exemplificd by the fact that only of the total 1nduatrial

2 3¢
De !Q»’)/J

2A0/53/10/8283



- 104 e

population is engaged in the timber industry)9 that the tisber industry
of the Northern Region, with an estimated production value of approx.

73 million Cruzeiros, is unimportant relative to the over-all Brazilian
timber industry, whose production is valued at approximately 2, , 389
million Cruzeiros, that the timber industry in the Northern Reglon ranks
locally as of fourth lmportance, being surpassed by agriculture, the
collection of rubber and the collection of Brazil nuts, in that order.

Transportation means in the Amazon Basin

The main river is navigable throughout its length in Brasil ifo
the Peruvian border by deep sea steamer. Roads are few and are in
general confined to short distances from the main towns, such as Belem,
Manaus, Amapa, Porto Velho, Santarem, etoc. There are air services
connecting the principal towns, but the normal means of-progression is
by water, for which purpose thﬁre is a host ox launches, tugs, sailing
vesgels and. 1ebser crafte. '

Owing to rapids near to their junction with the maln river, the
tributaries flowing from the North are navigeble by powered craft for
relatively short distances only.

The tributaries flowing from the South have a greater volume of
water, Indeed some of them are mighty rivers in themselves, such as
the Toccantins, Xingu, Tapajos and Madeira, These Southern tributaries
are navigable by fairly large powsred craft for considerable distances,
until rapids are encountered, Thus the Toccantins dis navigable to
Tucuri and the Madeira %o Porto Velho.

Of roilroads there are thres. The Bragsnwza Railway extends 294
kilometers, the Madeira-Mamore -Railway 366 kilometers and the Toccantins
Railway 117 kilometers. The Toccantins Railway in particular is =z poor
affair with an infrequent service. The Madeira-~lamore Railway serves
t0 bypass the falls on the Madeira river and the Toccantines Railway,
the falls on the Toccantins River.

Harbors in the Amagon Basin

. There are no difficultiss as far as harbors are concernsd in the
Amazon. The main river, the Delta and the larger tributaries arce for
all purposes inland seas where deep sea steamers can travel and anchor
almost at will near either bank, where jetties are not provided.

There are two main porits where adeguate losling and discharging
facilities exist. They are Belem and Manaus, with a distance of 24
miles between them. A third is under construction at Macapa, to deal
with the Manganese ore out-put of Amepa.,

Lesser ports exist at Port Velho, lacoatiari, Perantins, Obidos
and Benjam in Constant on the border of Peru, The Booth line have a
list of 18 ports in the Islands where timber can be loaded. They azre
Cabral, Fortaleza do Jarraraca, Cocal, Joazmeiro, Mossord, Brevés,
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Jeburizinho, Sao Miguel dos Macacos, Jaburu do Jaime, Palacio de Eristal,
Boiucu do Gabra, Bocm do Torra, Bon Jardim do Maida, Liverpool, Mututl

do Amerin, Sao Pedro, Antonio Lemos, Sao Luiz do Tajapuru. At almost
@ll these porls the vessel is aflpoat at low waters though tied to the
bank on jetty. There are numerous othor points in the Island and along
the river which offer similar facilities.

At Manaus there is always a minimum of 20 meters of water. It
is of course a fresh water port. At Belem, where it is tidal, the depth
varies from 3.5 to 10 meters or more though there is always at least 4
meters in the channel lesading to the quays. This channel has 7 wmeters
at high water neap tides and there is an alongside depth of 7 to & meters.

At Mapaus there are floating docks exionding 1313 melers, 1) cranes
of 3 to 7 tons capacity and 19 warshouses with an effective area of 19,530

sQuUare meters.

At Belem, there are 1860 meters of masonry wharves, 23 cranes of
1.5 to 30 tong capacity and 15 warehouses with an effective avea of 35,000
sguarse mebers. The port is served by a fleet of 73 lighters and tugs.

The following record for 1948 of entries of vessels to various
Amazon ports will give an adequate picture of fa cilities for large vesselss

Number of vessels Register tonnage
Brazilisn Foreien Dragilien  Foreim
Guaporé Porte Velho 81 . 13 o
fAcre Purus 226 - 5 o
Rio Branco
Amazonas
Benjamin Constant 52 ' 50 5 3
Ttacoatiara 332 24 194 a7
Manaus 466 40 144 102
Parentins 261 15 165 48
Pard
Belem 495 279 460 956
bidon 99 - 7 94
Amapa :
Hacapa 320 - 11 -
Oiapogue 103 - 4 -
Total for Amazon: 2,875 408 1,108 1,295
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Taxation duties and other charges on timber exported from the
Amazon

This is a most complicatoc subjecet and it is difficult to obtain
a cleay picture of dues.

In Paréd, all timber woved from the Municipality of Belem pays:s

6.25% of the internal pauta
] " N 4 "
3.50% of the internal pauta (Production Tax)

In addition, timber exported abroad »ays:

5.0% of the sxport pauta
3.5% of the commercial value of the timber

If the timber is exported to the South ¢f Brazil, the 5% on ths
export pauta is walved, but the rest have to ba paid.

Then there are the charges of the Instituto do Pinho:
Cr. 2 per 3 on sleepers
Cr. 3 " ™ " gawn timber
Cro 4 " M " floor blocks and planed timber
Cre 5 " " M pound logs '
SWAPP then take:
Cr. 9 plus 4% per 1,000 kgs. plus
Cr.. 5 per 1,000 kgs., as "energy" tax

Rural economy iakes 0.10% of the commercinl value

The Department of Agriculture collects the fellowing extraction
chargess

De Luxe timber Cr. 14 per m3 aswn, Cr. 10 per m3 round
Constructional timbers Cr. 6 " " " " (Cpr, 5 n 0 "
Soft or very hard Cr. 3 1 M "o, Cr., 3 owoom "
V‘ery 13.@'1117 Cr, ol 1 1 ] , Cr, D 1t " i

Then there is a classification tax about Cr. 2.40 per m,
Stamps and other documentar; charges amount to Cr. 200 per shipment.
The customs broker (Despachante), whose services cannot be avoided,
takes Cr. 2,000 per normal shipment.
T O " e 1 E - , . 7\
here is a charge of Cr. 1.5 (approx.) per n for the Federal
"t 3 " i ol - of E
Government, Cr. 1.5 (approx.) for m3 for the State Covernment and Cr. 2

per m3 for the Department of Agriculture which is additional to all the
above,
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In the Islands, the captain of the vessel and the river pilot
between them receive Cr° 15 per md,

In all, on sawn McdelraQ Brancas ezxported abroad tho duties taxes
and charges add up to about Cr. 135 per m-.

An estimate by Dr. I. Kissin puts the charges per m3 in Pard ats

Succupira Andiroba Quaruba
Cr. Cr. Cr.
Sawn timber for Brazmil poris 130 190 ' 30
" " " foreign " 150 220 | : 100
Round logs " " " 110 170 70

Andiroba pays a special tax of Cr. 60 per m3 . This is intended
as & measure of conservation, In effect, Andircba where possible, is
moved across the State boundary prior to export to avoid the tax.

Cedro from public forest land pays a special tax.
‘The pauta values are qom1nal though they wvary from time to time

with the -state of the market.” Some examples of values for the month of
Janvary 1952 ares '

Internal Eﬁggﬁﬁ

Cr. per m3 Cr. per m
De luxe timbers — sawn 500 . 800
M " "~ round 350 550
" " " - hewn 250 ‘ A00
Sleepers 200 300
Box shooks 150 280

In Manaus the State and Municipal taxes during 1952 weres

6.6% of the pauta value ss sales bax
6% of the pauta value as extraction tax

Th@'port tax is Cr. pér ton elada. Tlmbo§ is assessed at the
rate of 1000 kilos per m round and 850 kilos per m sawn, with the
following exceptionss

Round logs Saw and plansd timber
' kgs. per m
Pine 750 600
Cedar : - 750 650
Marupa, Assacu and Ucuuba 600 500
If from Amazonas State 950
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Samples of Pauta values in Manaus for sawn timber during July
1952 are:

Cr. per m3

Andiroba 567
Cedro - 1,138
Mahogany 998
Piguia 667
Louro inhamuy . AN
Louro preto 671
Succupira 512
Assacu 575
Ucuuba 656
Massaranduba 513
Marupa 295
An. estimate by Dr. I. Kissin puts the charges and taxes per m3
of timber at Manaus at:
Louro
Mahogany  Cedar  inhamuy  Assacu
Cr. ~ per m
Entry tax per m>_round 210 200 30 20
Bxport tax per n3
%ex@ort abroad) 160 140 100 80
Tax per sawn mo %to Brazil portsg 90 70 70 50
1 1 " " foreign " 130 110 90 70

Timber traders in both Pard and Amazones complain about the complicated
taxation and their complaints appear to have ample justification. In Manaus
there are complaints about the pauta rates, which have lagged behind the
market movements at times and have constituted an obstacle to sales at
remunerative prices.

Beonomic Relations with other countries

Prom 1946 onwards, trade agresments have been signed with the United
Kingdom, France, Belgium, Finland, Czechoslovakia, Argentine, Uruguay, Chile,
Paraguay and Bolivia. An agrcement has recently been signed with West
Germany. Agreements with the United Kingdom and some of the other countries
mentioned above are due for revision or renewal.

The British Commonwealth and most of the countries in America, Burope
(the U.S.8:R. is an exception) and the Middle Bast are listed as countries
whose exports to Brazil pay minimum duties.

In 1950 Brazil had a favorable trade balance of over Cr. 4.5 billion.
More recent figures are not available. But there are now deficits with
certain countries, particularly the United Kingdom and West Germany, and
this has given rise to trading difficulties.
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During 1952 it was thought in many foreign countries that Brazil
goods for export were priced above world market levelg and this led to
trade stagnation. It remaing to be seen how far the recently enacted
exchange laws will rectify the situation.

The whole of the foreign trade of Brazil, both export and inport,
is for practical purposes subject to licenscs issued through the Export-
Inport Department of the Bank of Brazil. The objective is to safeguard
stocks of foodstuffs, to encourage import of essentials and restrict
©imports of non-essentials and to safeguard national industry. In
addition, the exchange regulations act as a resitrictive measure in foreign
trade.

The licensing procedure and the exchonge regulations have acted as
a serious deterrent to timber export abroad during 1952,

The pattern of foreign itrade may be gauged from the following
figures for 19503

% of Total for Brazil

Exports Imports
Africa _ 1.40 0.96
North and Central America 56.15 45,43
 (of which U.S8.4.) (54.52) (34.49)
South America 7.85 1377
(of which Argentine) ( 5.63) (9.99)
ASia ' 1 076 0074
Europe 32.21 39.02
(of which United Kingdom ( 8.33 (12.33)
France é 4.71 é 4.66
Holland 2. 41 2.29
Sweden ( 3-29§ g 4.35
Benelux) ( 2.54 5:TT

General import and export

The "direction" of imports and exports is given in the preceding
paragraph. For the year 1950, imports and exports uader main heads
weres ‘
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Quantity
in  tons
Exporis
Livestock 3
Raw materials 2,242,556
Foodstuffs 1,559,298
Manufactures 17,226
Total
BExports “giglgiggi
Imports
Livestock 23,136
Raw materials 6,383,575
Poodstuffs 1,430,867
Manufactures 1,130,318
Total
Imports 8,967,894

FAO/53/10/8283
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Value in
r.1,000

158

5,943,099

18,675,860

294,370

pra—

173,968
5,832,374

3,470,319

10,836,768

24,913,487

20,313,429

Remarks

Main items are hides, timber,

oily seeds, vegetable oils,
tobacco, minerals and cotton.
Quantities are declining slightly’,
values morse S50,

Coffee is the principal item,
accounting for approx. 16 billlion
Cruzeiros. Quantities are
markedly on the decline with
values rising. Other items are
maize, mate, cocoa, sugar, rice,
meat, In general, under this
head, there has been a sharp

~decline in quantities exported

with a heavy riss in values.

Cotton goods are the main item.
Over the three years 1948~-50,
there was a sharp decline in
guantity and value of cotton
exported. There was a similar
decline for the group as a whole,

Quantities declining with values
rising.

There was a pronounced increase.

Quantities increasing more
rapidly than over-all values,
Main items are petrol, fuel, oils
and lubricants, coal cement, and
textiles, particularly jute and
wool, R

A slight increase in quantities
with decline in over-all values.
Wheat is the dominent single
item followed by dried fish.

Quantities on the increase with
over-all values falling. Mos®
important are machinery metals,
chemicals, textiles and paper.

Quantities increasing with
values static.



One has the impression from the figures of Brazilian goods rising
in value in face of a merked world decline in prices. ©

Impor+ts have declined in volume,; exports have risen.. One inference
is that this is caused by the rapid increase in population, which is giving
rise to heavier demands on home production and for imported goods.

Timber exports in 1950 were 582,210 tons, valued at 701,967.000
Cruzeiros,  This represents 15,25% by volume of tobal exports and 2.82%
by value. ‘ "

Existing planning for economic development

Existing plans for economic development ares

The SALTE plan

a five-year plan to cover the period 1949/53.

Estimated expenditure under the plan is:

Cr. Millions % of Total
Health o 2,620 ‘ 14.3
Foodstuffs - 3,700 « . 20,2
Transportation 8,030 43.9
Power 3,250 17.8
Interest : 700 ‘ 3,8
To be spent by Federal Government 18,300 100.0
To be spent by States,
Municipdlities and private
corporations on power development T,422

- Totals 25,7227

No information is to hand as to how far this plan has been implemented.
Against foodstuffs, an increase in production is aimed at.

Against transportation, the objectives are — rallway construction
and the re-equipment of the railways, the development of roads, the me~ ..
equipmént and extension of ports, improvements to rivers and canals and
the construction of an oil-pine line from Santos to Sac Paolo.

Against power, the objectives are - exploration for oil, construction

of refineries, the purchase of tankers and the development of hydro~electric
TeSoUrces. : :
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The Commission for the development of the Saoc ¥Francisco Valley

The official activities of this Commission include the development
of power at the Paulo Alfonso falls, the improvement of navigability and
-~ the cOntrol of floods in the middle basin.

The Commission for the development of the Amazoh Basgin

This Commission has yet %o be set up, though it is understood that
the relevant legislation has now been enacted. The terms of the Commission
are general development of the Amazon Basin, to which end 3% of the

Federal revenues will be applied. Development of the forest resources of
the Amazon will presumably figure largely in “the oveér-all Echﬂme.

Beonomic trends

The rapid increase in population is causing an ever—increasing
demand on foodstuffs and consumer goods. To meet this agriculture and
industry have been stepped up.

The area under cultivation (on main 29 cultures) increased from
14,960,628 hectares in 1944 to 17,775,073 hectares in 1950, while value of
produotlon has increased from 17 6 to 31.2 million Cruzeiros. With the
single exception of cotton, where there has been a decline, all maln
cultures showed substantial production increases.

In the field of‘indugtryﬁ Brazil's objective is self-sufficiency.
The following figures will best demonstrate the rapid strides that are
being mades

‘Indices of Brazil's Industrial Production to a Base 1946 = 100

Heavy Blectric Sugar and General
Year industry power Textiles . derivatives . Production
1947 113.8 - 108.4 81.3 112.7 - 86.7
1948 133.9 o 120.5 9341 130.7 111.2
194.9 153.4 133.2 94.6 - 128.0 144.4
1950 190.4 140.5 99.7 138.3 121.4
1951 203.3 149.6 100.6 . 14501 “131.2

(estimated) :

Most of the industrial production and the greatest development is to
be seen in the South, partlculsrly in the vicinity of Sao Paulo.

It remains to be seen whether these increases in. agricultural and
industrial production are adequate and whether they can be maintained,
The record reveals that Brazil needs goods from abroad in ever-—increasing
guantities but that her surplus of production is not increasing accordingly
and that the gap cannot be effectively spanned by maintaining a high
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exchange rate that causes Brazilian goods to be priced materially above
“Wworld market levels. The recently enacted revised exchange laws may
ease the oltuatlon,“but dt-has still- to be-demonstrated that there is an
adequate surplus of production for the purposes of foreign trade.

Brazil needs foreign capital for expansion but has imposed
-conditions for operation of such Capﬂtal‘ﬁhat have proved unattractive.
The drivefor Self~suffl01bnoy in’ industry needs to be tempered by
practical rather than polltlcal com51deratlong. - An ingtance is the
drive for potrc»leum7 which promises to gorsume morﬁenergy and capital
than probable results can justify.

- But taking all into account one cannei but be impressed by
Brazil's very bright prospects for future development. :
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APPENDIX G

COMMERCIAL SPECIES OF THE AMAZON

Timbers of interést to ‘the export;market

Acapu, Aguanoc, Anani, Andiroba, Araracanga, Assacd, Cedro, Cumard,
Cupiuba, Freijo, Itauba, . Jacaranda do Pard, Jacareuba, Jutai, Louro-
inhamui, Louro vermelho, Macacauba, Mandiogueira, Marupd, Massaranduba,
Muiracatiara, Muirapiranga, Pau Roxo, Pau D'Arco, Quaruba, Sapupira,
Taﬁa]uba, Ucuuba. .

Twenty-nine species are listed here. Of these, eighteen are fairly
well known to foreign trade. The romaining eleven, which have been
underlined, would probably be of 1ntarest if fair and steady supplies could
be made availableo

Timbers suitable for box shooks

Amapd, Anani, Assacd, Bacuri, Carauba, Cedro, Guariuba, Mandioqueira,
Marupd, Morototd, Quaruba, SoruamGrande, Sumauma, Tauary, Ucuiba,
Seringdeira.

et 36 S oo

Sleecper species (as listed by A. de Miranda Bastos)

Abiurana Itauba Muiradba
hoapu Itaubarana Pajurd
Acapurana Jarana Pracuuba
Acarigquara Jutai Pau Darco
Aoarluba Jutal Porocora Pau de Botd
Ingelim Lovro Itauba Pau Roxo
Angelim Pedra Louro Limao Pigquid
Arapari Vermelho Louro Pimenta Piguiarana
Araracanga Louro Preto Piranheira
Copaiba Mangue Vermelho Sucupira
Copalbarana Hassaranduba Siriuba
Cumaru Matd Matd Tatujuba
Paveira de Rosca Membi Tento Amarelo
Comavel Muirajussars Uapd
Guajard Muirataud Umiri
Foriy-uix species are listed. Those underlined, 29 in all, are

not includo among the species given in the check-list below. In addition,
four species are listed as suitable for sleepers, but whose use as such
should be prohibited owing to their value as high grade furniture woods -

they are, Angelim Rajabo, Macacauba, Muirapiranga,

Pau Amarelos

This great mixture of species is one of the difficulties in sleeper

production in the Amazon.
species slip through. The export market

Identification becomes difficult and unsuitable
for sleepers, in particular, will

be very wary of this great wmultiplicity of speciese.
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Timbeors suitable for plywood

Anani, Assacd, Bacuri, Carauba, Cedro, Louro Vermelho, Mandioqueira,
Marupd, Morototd, Quaruba, Sumauma, Tauvary, Ucudba.

Timbers for paper pulp

Caruaba, Mandioqueira, Marupd, Morototd, Sumauma, Ucwiba.

Timbers for high grade veneers

Aguano, Andirobé, Angelim Rajadb, Jacaranda do Paré,‘Macacauba,
Muiracatiara, Muire Piranga, Sapupira, Sucupiras

Timbers for flooring

Acapi, Aguano, Andiroba, Bacuri, Castanheiro, Camard, Jutail, Lourc-
inhamui, Macacauba, Massaranduba, Muiracatiara, Pau Amarelo, Pau Roxo,
Sapupira, Sucupira.

E;mbers'for ships! decks

Castanheiro, Itauba, Lourc inhamui, Louroc vermelho, Piquid rana,

Tatajubas

CHECK - LIST
bLcapu Vouacapoua americana Leguminosae
Acapd -~ rana Batesia floribunoca Legunminosae
hguano Swietenia macrophylla Meliaceae
Amapd ~ Parahancornia amapa Apocynaceae
Anani Sympnonia globulifera ‘Guttiferae
Andiroba Carapa guianensis Meliaceae
Angelim Rymenolobium excelsum Leguminosae
Angelim BRajado Marmaroxylon racemosum Leguminosae
Araracangs Aspidosperma desmanthum Apocynaceae
Agsacd Bura crepitans Buphorbiaceac
Axua Sacoglottis gulanensis Humiriaceae
Bacuri Platonia insignis Gottiferae
Balsamo Myroxylon peruiferum Leguminosae
Carauba Jacaranda copais Bignoniaceae
Castanheiro Bertholletia excelsa Lecythidaceae
Cedro Cedrele odorata Meliaceae
Cedro =~ rana Cedrelinga catanaeformis Leguminosae
Copahiba Jutahy Copaifera martil Leguminosae
Cumard Coumarouna odorata Leguminosaec
Cupiuba Goupia glabra Celastraceaes
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Preijo

Guariubs

Ttauba

Jacarandd do Pard
Jacareuba

Jenipapo

Jutal

Louro - inhamui

Loure - wvermelho
Macacauba

HMandioqueira

Mara - goungalo

Marups

Magooronduba

Morototd

Huiracatiara

Iirepira angea

Pau amarelo

Pauw d'arco

Pau Mulato

Pau Mulato da Terra Firma
‘Pauw Roxo

Piguid

Pracauba

Quarabha

Japucaia

Sapupirva

Serva - grande

Sucupira
Sumauma
Tatajuba
Tavary
Uewiba
Uculiba -
Umiri

fend
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Jordia coslolana
{larisia racemosa
Mesiloaurus itauba
D«lber@ma sprucsaena

Calophyllum brasiliense ..

Jenipa americana

- Hymenasa coubaril .

Wectandra elaiophora

Qcotvea rubra o
Platymisciun u1911
Qualia spp.

Hieronyma alchorneoides
Simaruba amara

MWimuscps - Henilkara.

Didymopansax morototoni

hstronium graveolens

Brosmium paraense

Euzyiorhomm paraensis

Tabebuia serratifolia
Caljcoph /llam gpruceanum
Capirona decorticans

Peltogyne panlculata

Caryocar villusun

Mora paracneils

Vochysis spp-

Lecythis paraensis

Biplotropis martivsii

Covma macrocarpsa

Bowdichia nitida

Ceiba pentandra

Bagassa gulanensis
souratari tauvari

Virola surinamensis

Iryanthera spp.

Humirie floribunda

,5pp.

Boraginaceac
Moraceae
Lauraceac
Legunminosae
ﬁattxxmrau
Rublaceas
Leguminosae
Lauraceas
lLauraceac
Leguninosae
Vochysiaceas
Euphorbiaceas
Simarubaceze
Sapotaceac
Araliaceae
Anacardiaceac
Horaceas
Dutaceas
Bignoniaceas

‘-Wublaccme

Rubiac
Lovumlno
Caryocaraceac
Leguninosac
Vochyslaceas
Lecythidacesne
Legaminosae
Apocynaceas
Leguninosas
Bambaceas

48

Moraceae

Lecythidacese
Myristicaceas
Myristicaceas
Humiriaceas



remarkably little work has been done on ths composition of the forests
the determination of the growing stoclk,

(1)

- 1T -
APPENDIX D

'QFSERVATIONS ABOUT GROWING STOCK

e « . ..
While copsiderable botanical survey has been carried out in the Amanon.

bi ents sanl oo

Such information as has come to hand is given belows:

o

i count of trees by Snr. Arturde Miranda Bastos in the forests of Sarnte
Maria do Vila-Nova in the territory of Amapd produced the followiing
results:

Per hectare — 767 trees 15 %o 20 cm. diam. vielding 153.4 m3 timhar

24 "™ 30 cm. diam. and up " 2463 " "
' 2990 " !

In all, 46 species were enumerated. The most frequent of those with

the heaviest timber yield wera:

above,

FAQ

Acapu (Vouacapoun Americana) o1l trees 12,9 m3 per hectars
Angelim . - Hymonolobium)' : 5 0 30,01 " "
Angelim fAmarele (Hymonolobium) 4 " 8.5 0 "

Caraipe " (Licania) ‘ I Ko B LI I U ’
Capiuba- Goupia glabra) 6 i 2.4 00 ! i
Metamata Eschweilern) 9 " Q.2 0w i
Tachi preto Tachigalia) 5 00 9ad it M ‘
Tavari Couratari) 3000 104 n "

0f the better known timber tress, other than those slready included

there weres

2 of Itauba, 5 of Louro amarelo, 3 of Louro Vermelho, one each of
Massaranduba and Piguia, 2 cach of Quaruba .and Uculbe,

An estimate by Messrs. Black, Dobshansky end Favan of the
diversity and population density of treee. in fmazon forests.
Trees 10 centimeters in diametsr and over were recorded in
three plots of one hectars each. o

On the Isave foreat plet (a rorornd growth area), 546 treas
were recorded, of which 430 were between 1.0 and 20 centimeters
diameter while the total number of species recoxded was 60,

On a terrafirma plot at Belem which wag a rslatively virgin
area, 423 trees were counted, of which 220 were between 10 and
20 centimeters diameter while the total nmumber of specices
recorded was 87.
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On a third terrvafirma plot at Jefe, where only trees of
20 centimeters diameter and over were recorded, 230 trees
were found, oomprlslng 79 different specles.’

The estlmato ig of little assistance in the determination
of the growing stock. It is recorded here merely because
so little is available on this subject.

In the Igapo area, of timber species, Andiroba and Matamata
are recorded. '

In the two terrafirma areas, the timber species met were:
Ucuiiba, Louros, Acapu, Andiroba, Quaruba, Cupluba, quula,
Moretote '”ascarwn&ubag Matamata.

Uduﬁba and Matamata were the most frequent species encountered
in the Jefe plot, which is in Amazonas State.

(1ii) There is a record of two counts made by Le Cointe, virgin jungle.
- Trees measured 3 feet from the ground .| Between Xapury
on Paranova River above Guajara-Mirin ‘ and Cobija in Acre
Below 73" diameter 87 51
T5-12" diameter 53 38
12~15" n ) 17 16
15_,19!: n 13 8
Over 19V n 10 12
Total per acre 180 125 *

* There were less than 4 trees per acre 273 inches and up in diameter

In view of the vastness of the arca of the Amazon forests and the
relatively minute area covered by these surveys, it would be dangerous to try
to draw any authoritative conclusions as to the growing stock. The forests
are undoubtedly "lighter" than those of the equatorial Far East or of Equahow
rind Africa. While onc hears of comparatively gregarious forests of Andizo
Succupira, Louros etc., the normal is a tromendous mlxture Wlth a light tonnage
of marketable species.
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In the Peruvian Amazon, which may be considered comparable o the
forests of Upper Amazonas and Acre, surveys carried out over an area of morc
than 180 hectares of trees 18 inches in diameter at B.H., gave a yield of
between 10,000 and 33,800 board feet per hectare, with an average of about
23,000 board feet per hectare. Of Mahogany, the volume varied from 1,009
to 3,640 board feet per hectare, where it occurred. OFf cedar, the volume
varied from 405 to 8,363 board feet per hectare.

In British Guiana, the volume per hectare of trees 16 inches and up

in diameter at B.H. varies from 38 to 126 cubic meters, with "che average
around 80. . :
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APPENDIX E.

TIVBER TRADE

1. Internal trade and consumption in the Amazon

In Belem, sales are normally direct from saw mills, particularly
of boxzsghecks, but there are a number of Hstancias, which purchase timber
from Island sawmills mainly or from sawmills in the Braganza region, and
which sell retail in small lots to the public. Timber from the Island is
imported and sold locally, by auction, at dmazon No. 11, where there is
normally about 1,000 tons in stock, about half of it sawn ahd of very pocr
quality and half of it in the form of hewn plarnks and beams.

In Manaus and elsewhere in Amazonas, sales are almost exclusively
direct from mill., Falr quantitities are shipped from Manaus and other
savmills in Amazonas to the upper regions, to Acre, Guaporé and to the
Rio Branco. Thisg trade with the upper rivers is showing a tendency to
increase.

No figures are available for the quantities of trade Timber consumsd
within the Amazon. From information supplied at various sawmills, the
impression formed was that 50 to 60% of such timber is consumed locally.

On a personal estimate, the average annual trade production is 212,000
cubic metres (Francon), of which 121,000 cubic metres is consumed inside
the Amazon.

Timber is consumed locally for house building, manufacture of
furniture, box~shoocks, ship-building, flooring, turnery, sleepers, railway
wagon construction, lorry body and coach construction, etc.

In Manaus furniture factories, timber used include Cedar, Mahogany,
Andiroba Massaranduba Louros, Angelim etc. Wherever possible plywood is
used and the sale of imported plywood is increasing. High prices are paid
for prime furniture stock.

In one furniture factory in Belem, Macacauba is used almost exclusivelw
Tor exterior panels etc. with Cedar as & lining. Deck chairs are of Pau
Amarello and vases are turned from Angelim, Violetta and local Jacarande.

Boat construction in a typical yard was with an Itauba body, Piquis
rails and an Angelim keel. Decking was generally of Itauba or Piquid.

' On the Madeira~Mamore Railwav, Ltauba is almost used exclusively fom
sleepers. Massaranduba is not liked because of its tendency to split. On
the Toccantins Railway, the sleepers are of Massaranduba and on the Braganzs,
Railway of Massaranduba and Jarana.

One interesting local development in timber consumption is the

manufacture in Manaus of pre-fabricated housing. The Manaus cost is Cr, 715,000
per unit, the cost of an assembled house near Porto Velho is Cr. 28,000,
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For floorlnb9 the traditional pattern is the yellow and dark brown
one made by laying Pau Amaracllo and Acapu side by side. ‘Acapu supplies
are running out and Succupira has largely replaced it. But almost all of
thie heavier hardwoods are used in the form of £loor hlocks.

The poorer guality Cedar and many of the 110hter coloured and less
dense hardwoods are used for ceilings.

Assacu is the main box-making wood of Manaus. In Bel em, boxes are
mamufactured from the Madeiras Brancas, that is the softer WOOd59 for thevec
is a great mixture of colours.

Until recently, there was a small plywood mill in Belem with a
capacity of not more than 2 cubic metres per day. It was a primitive mill
with very ancient machines and it has now been sold for breaking up-

liessrs. Sabba of Manaus have now in mind the erection of a plywood mill
©in Santarem with a capacity of about 25 cubic metres of plywood daily.
The main species to be used is Cedar. The prospects for such a mill appesy
to be quite bright as much of the production should be exportadble to the
south of Brazil, .

There is a small paper manufacturing factory in Belem, but it
operwteg only on rags and scrap paper. To all intents and purposes all
pulp and paper requirements of the Amazon are imported.

Firewood and charcoal

About 700,000 cubic metres of firewood and 15,000 tons of charcoal
are produced anmually for trade purposes. It is entirely consumed locally
for domestic purposes in the towns, as rallway fuel, as fuel for power
houses, etc.

Other forest‘producﬁs

Of other forebt products produced ccmmerolally9 such as rubber sorva,
balata, Brazil nuts, Pau Rosa oil, vegetable oils stc.: for practical purposes
the whole is exporied either abroad or to other pdrug of Brazil.

2, Trade in forest produce to other parts of Brazil
Timber

40 to 50% of the commercial +timber production of the Amamon is elther
sent to other parts of Brazil or is exported to foreign countries.

Amazonas

During the period 19386 -~ 49, about 114,000 tons of timber was exported
from the States of Amazonas in all. Of this, 29,000 tongy or 25%, was sent
to other parts of Bragil. During 1949, 6,004 cubic metres was shippe@‘to
Brazil ports, during 1950, 3,985 cubic metres. Shipments decreased still
further in 1951.
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The main buyer has been the Distrito Federal (*that is the town of
Rio de Janeiro) followed by Ceara, although of recent years Ceara purchases
have outstripped those from the Distrito Federal. Relatively minor guantitiocs
have gone to Pernambuco, Rio Grande do Norte and Sao Paulo,

Species purchased by the various areas are:

Digtrito Federal - Mainly Cedar and small quantities of Mahogany and
Jacareuba .

Ceara -~ Cedar mainly with lesser quantities of Mahogany, Andiroba,
Assacu, Lourc inhamuy and other louros, efc.

Other States - Minor quantities of the whole range of commercial
species on offer. :

The main exporter from Amagonas is the Empresa Madereira, an association
of the four leading sawmillers of Manaus and Itaccatiara., The Empresa Madereira
purchases Cedar and Mahogany logs as a joint venture from the Jurua and Purus
rivers for sale to the four principals. Sales of timber to the South of
Brazil are made by the Emprese Madereira on behalf o6f the four principals on
the basis of a 6% commission, 4% of which is paid to agents located in places
of sales The Empresa Madereira has its agents at Fortaleza, Natal, Pernambuco
and’ Rio de Janelro. The organization gives the impression of being an cffective
one. It undoubtedly has the best-cut and best quality timber from the Amaz-ie
to offer for sale and it has secured the services of Agents of good commercial
standing.

Over the period 1939-50, about 400,000 tons of timber was exported,
- of which 236,000 tons or 59% was sent to Brazil ports outside the Amazon.
During 1950, 21,200 tons were shipped to Brazil ports, during 1951, 34,820
tonsas

Pernambuco was the biggest buyer, followed by Ceara, Rio Grande do
Horte, the Distrito Federal and the North Eastern ports other than those
in Ceara, and Rio Grande do Norte. Bahia, Sao Paulo and Rio Grande do Sul
buy minor guantities. The timbers most in demand are Succupira and Massaranduba
followed by Freijo, Cedro, the Lourcs, Cupiuba, Andiroba and Quaruba.

Succupira is highly esteemed throughout Brazil and finds its use in
panclling, furniture, floorboards etec. .Massaranduba is used for heavy
construction, wherever strength is required and alsoc sells as floor blocks.
Freijo is particularly well liked for furniture and more could.be sold if i+
were availables Andiroba is well thought of in the North Eastern ports and
in Recife laminated arches were seen that were made of this timber. In Rio,
Andiroba is not liked, nor is Jacarsuba, which is considered to show too
much movement.

Sleepers are at present only shipped from Pard. 86,890 sleepers were
shipped to Rio in 1952, the E.F. Central do Brazil expected to receive
400,000 from Pard and the B.F: Santos—Jundiai 40,000, Owing to the growing
shortage of -sleepers on the main Brazil Railway, there ig & renewal of
interest in Amagonian suppliés. The great mixture of species supplied malics
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for difficulty of inspection. Unsuitable woods get through and have
caused harm to the reputation of the Amazon sleepers. Some 50 species
have been listed as suitable, all heavy woods, the’ 11 shtest with e
deansity of O.7. Sleepers are all axe hewn and almost 1ﬂvar1%bly with
~boxed heart, so that they tend to split despite clamping . EXCQGSlvgiy

sappy pLOCGS slip through because of the difficult inspection conditions
in shallow water.

Para

The main timber exports from the State of Paraﬁ are from sawmills
in the Amagzon Islands. Most of the timber shipped to Brazil ports is
sawn’ stock, but Pernambuco takes some Succupira logs and Lho Digtrito
boderal takea both Succupira and Cedar logs.

General

- The larger sawmills have their agents in every significant port.
On the whole, these agents for Pard timbers do not appear to have the
same high business standing as the agents of the Empresa Madereira. This
pros umably ig. because the gquantities of timber on offer from individual
Pard sawmillers are insufficient to interest the larger business housess

Price lists are issued from time to time by the Empresa Madereirs
and by some of the Para mills, but in Lffect prices are fixed by negotiations .
Normal sale conditions are as folLow

4% consumption tax to buyer‘s account.
90‘days_oredit'without discdunt or payment at sight with 3% discouny

For Rio Contracts - a911Vpry in 90 days subjeéﬁ to availlability of
freight on the Lloyd Bragileiro. ;

Payment is only too frequentlydelayed beyond the 90 days allowed in
the contracts, Claims are common and sellers have no great confidence in
buyers in this respect. Freight down the coast 1ls often difficult to
procure, for timber has a calbegory 3 priority and pays the poorest freighvy
relative to its weight and bulk. For these reasons, millers prefer to
sell to foreign markets even though the paper return may apaear POOTEY «

Much of the timber shipped from Para and from the smaller Amazonas
sawmills is unevenly sawn, which means a loss to seller, for measurement
ig of the smallest meoouremcents thot will give square cut timber. Tue
usual grade supplied, No., 2 Common and better, with the best creamed fox
export, and with plenty of worm is an indifferent grade for;long distance
shipment. None the less, Amazon timbers are hlwhly thought of in the
Coastal markets. They appear highly priced and if prices were reducid,
which should he posgible with better organised extraction and milling ther@
ig little doubt that sales could be materially increased.
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. Other forest products

Rubber goes.to Brazil ports only. Also Guarana and the major pars
of Massaranduba latex (Bal&ta? and Brazil Nut 0il. The bulk of the remainin:
minor Forest Products, including Pau Rosa, is shipped abroad.

Porelen markets and supply

Amazonas

66,995 tons of timber was shipped abroad from the State of Amasonas
durlng the period 1938-1948, 6,748 cubic metres was shipped in 1949, and
in 1950, 12,752 cublc metres. There was a further increase of 10~12% over
the 1950 figure for shipments during 1951. In 1952, there must have Dbeen
a severe drop in shipments owing to the difficult market in Burope. o
reliable figures have come to hand regarding the quantities shipped subseguens
to 1950. R

The United States was the main buyer and her interest lay almost
entirely in Mahogany. Unimportant quantities were shipped, apparently on
a trial basis of Cedar, Andiroba, Assacu and Louro Inhamuyg

The Unilted Kingdom was the second h@av1ost buyer, though a long way
behind the United States. Her interest has been in the whole range of
commercial species. Mahogany, Cedar, Andircba, dssacu, Jacareuba, Louro
inhamuy and the other Louros, and Ucutba.

Purchases by the other couhtries were minor, but covered almost the
whole range of commercial species. The Argentine and Uruguay, Poritugal.
The Netherlands and Ireland were purchasers from time to time, .

Portugal bought fair quantities prior to the war, but now appears
to have lost interest in Amazmonas timbers.

During the war, exports to Hurope were practically extinguished. Ir
1950 the United Kingdom interest in Amazonas timbers revived and 4873
cubic metres was purchased. The market deteriorsted towards the end of

Pard

From ths State of Pard, 161,448 tons of timber was shipped abroad
during the years 1939~50, There is a record of 16,578 tons shlppud in 1949,
Be 805 tons in 1950 and 19,717 tons in 195L. The market for Pard timbors
has fluectusted. conslderably. In 1939, 64,947 tons were shipped which
included a very heavy tonnage to Germany, presumably for stockpiling. Small
tonnages were shipped to Burope during the war. 1947 represented a second
peak for shipments, since when there has bucn an irrvegular decline.
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Portugal has been the dominant buyer, -except. during-1939; when
Goermany was stock-piling. The United Kingdom is second on the list with
about one fifth the purchase.by Portugal. The United States, Argentine
and Uruguay, Spain, the Netherlands, Ireland, Belgium, Prance and Italy
purchased minor quantities from time to time. During 1952, Spain made a
large purchase of railway sleepsers. : '

Almost all the Macacauba available has been purchased by Portugal,
where the timber is highly esteemed for high grade furniture manufacture.
Hassaranduba, Succupira, Andiroba and the Louros were also purchased by
Portigal in substantial quantities. A heavy purchase of Quaruba was made
in 1950, There was a lesser interest in most of the ather commercial
timbers on offer from Pard. Portugal and countries other than the United
States purchase timber from Pard mainly in the form of logs. The United
States takes about half in sawn timber and +the United Kingdom buys sawn
“timber almost exclusively, its interest being in medium weight, light
colored hardwood, which, can be used as a substitute for softwoods that
are in short supply. Assacu, Freijo, Andirobs and the Lourcs have been
in demand. Quaruba has reached the United Kingdom via Germany, after
manufacture into plywoods.

United States purchases have been spasmodic and more or leis on &
trdal. basis. Cermany is interested in peeler logs, such as Assacu and
Guaruba. The trade with CGermany received a setback in 1952 owing to a
decline in UK imports and the drop in log prices from West Lfrica.

- General

‘Lack of freight was a serious obstacle to sales to the Argentine
and Uruguay. With the Argentine there have also been general trading
difficulties with Brazil of recent years, though they appear to have been
resolved during 1952 Owing to shortage of freight, shipments to Urugunay
have been held up for a year or more after completion of contract. With
more freight offering, sales from the Amazon could undoubtedly be expanded,
for the Amagon timber can he procured in superior specification to the
averag® run of timber from Missiones. New York and the Worth Hast Coast
of the United States is the purchasing centre for Amazon timbers and the
interest is almost exclusively in Mahogany. Other Amagon timbers experience
a great difficulty in scouring a foothold and are up against cheaper imports
from Africa, Central dmerica and the Philippines.

Liverpool and London are the main purchasing centers in the United
Kingdom, and lively interest is maintained in Amazon timber supplies.
Difficult exchange regulations and unreliable parcels have adversely
affected a promising markets Sales to the United Kingdom fell away in
1952, when there was a general declihe in timber imports, which gave impetus
to *the drop in African timber prices.

In general and as far as the United Kingdom, the United States and
Burope are concerned, o greater interest would be showm ip What'was an
offer from the Amagon, if lorgor and sieadier guantities of relisbly graded
timber could be made available. :
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Harbors and shipping facilities freight

Harbor facilities have already been commented on in some detail.
Along the main river, in the Islands of the Ama zon delta and for appreciable
distances along the souihern tributaries, deep sea steamers can ply with
safety and can anchor in close proximity to where supplies are accumulated.

The Lloyd Brasileiro Line has a viritual monopoly on shipments from
Manaus to Brazil ports. The trade in Manaus complains that the space
offered by the Lloyd Brasileiro is inadequate. Timber is givep a third,
the lowest, priority by the shipping company.and maximum quantities accgv“n‘
are 300 cubic metres per passenger vessel and 600 cublc meters per cargo
vessel, In practice, the space allotted per vessel is generally well below
these limits., MTimber is the lowest paying, slowest loading cargo and the
Manaus agent for the Lloyd Brasileiro accepts it with marked reluctance.

Freights from Manaus are -relatively high. The freight on sawn
timber from Manaus to Rio de Janeiro is Cr. 293 + 60% or Cr. 468 pe
cubic meter. This is equivalent to 180 shillings 951 cubic meter (3) feet)
at official exchange rates, as against 175 shillings less 107 % for a ton
of 40 cft. for the greater range of species fowr Eurooeﬁ Maa@us is gerved
for shipments to the United States by the Moore - HeCormac Lines Ince, the
Booth Steamship: Co. Ltd. and the Lamport and Holt Lincs. To the United
Kingdom aund Buropean ports, the Booth Steamship Co. plies regularly. Each
year, 25 of these Conference Line ships call at Manaus and between them
they can comfortably handle all the timber freight likely to e offered.
There is no justification, therefore, for importerﬁ‘ complaints that there
is difficulty about freight to Burope. Where there. has been a hold up, it
has been the shipper's fault, as often as not due to 01rcumstance5 beyond
his control such as when there is a heavy fall in the river level during the
;ow water seasons - October to December. ‘

u The larger Moore — McCormac Line steamers have superior timber
handling facilities than the Booth Line steamers. 3But all ships serving
foreign ports are superior to the Lloyd Brasileiro in this respect.

Prelvht on savm timber from Manaus to the United States ils US $32,5
" for Mahogany and US §28 for other timber per ton of 40 cft. The freights
to Burope are lower at 175/~ less 10% per ton,

_ Pard is served by thresé national lines for shipments to Brazil
ports—the Lloyd Brasileiro, the Companhia Nacionale de Navigacac Costeirs
and the Transmaritima Commercial S.4, While the position does not appear
to be as acute as in Manaus, space fcr timber is frequently in short supply.

Freight from Belem to Rioc on - sawn timber is Cre. 209 + 60% or Cr. 324

per cubic meter. From the Islands? there is a surcharge of 5%. I was informed

in Rio that the freight on Sleeper was Cr. D375 per piece, from which it
would appear that sleepers pay at the’ rouhd log fre Tght of Cr. 451 m@r‘cubio
meter geometric. The Mocre-line McCormat Line offered %o move these sleepers
at Cr. 28, each; but national lines have & monopoly of the coastal tradew In
view of +the ohronlo space shortage on these national lines, it would appear

a sensible arrangement %o permit foreign lines to transpord sleepers at
cheaper rates.
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Por shlpment of timber to the United States, Pard is served by the
Booth Steamship Coe,.LtdW, the Moors Line, McCormac Linecs inc., and th
Lamport and Holt Lines while to the United Kingdom and Buropean ports9 the
companies that ply regularly are the Booth otcam*hlp Co,, Ltde, the Norska-Syd
Amerika Linjo and the Worddeutscher Lloyd.

There appears t¢ be no shortage of space offering for Europe. Indeed,
with ships during 1952 leaving the #hmazon lightly ladcny there has been
keen competition to take whatever the Islands could offer. Freighits on

sawn timber to Burope both from Manaus and Belem were reoduced by 10% in the
latter part of 1952. This brings them below the West African freights
Instances of Pars freights for sawn timber arve - to the Unltod Sbateu,

' US §28 per 40 efts, to North European ports, 135/~ less 10% per 40 cft.

for the greater range of species from Belem and 155/~ less 10% from the

Te Tands@ Importers in Fortaleza and other North Bastern ports were critical
of the Lloyd Brasileiro discharging arrangements. AL Fortaleza, timber is
put on lorry at shipside and dumped -in an open store near the town centro.
The handling is very rough and causes a good deal of Lzang in eddition

to which there is deteriloration from exposure while the timber awaltbs
measurements, which has to be carried out bhefore the purchaser can removea
ite

Shipping companies Tind jus tlfio@tion for their higher freight ratos
from the Islands on the grounds of the slowness of loading from stream, or
.from an.indifferent jebtty. A4 typical journey is that of the.ss. "Cape
Sable", which sailed from Belem %o the Islands on 29 November 1947 at
9 asme. and returned to Belem on 23 December at 4 p.me. During this period
of 25 days, she loaded 281T7.5 tons, calling twice at Jarracaca, twice at
Breves and once each ab Cocal Jaburazinho and Sac Miguel dog lMacac

For local shipments of timber within the Amazon? the SHAPP wiver
steamersy tugs and barges, sailing vessels, etc. are used.

Entry taxes, export taxes and harbor dues

These have already been set out above in such detail as available.
The toxation system is complicated and could with advantage be simplified.
The incidence of taxation in Manaus relative to Loh y;oducb?On costes is
'uneven for the different species and severe in cases, Instances are as
followss
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Mahogany Cedax Louro_inharmmiy Assacu

(Cr. per cubic meter)

Rough cost of log at mill for

Brazil porte round log export 860 . 540 265 . 165
Entry Tax ' 210 200 30 ' 20
% Entry tax/log cost 2445 37.0 11 .3 12,1

For Foreign ports round -
lor export

Eniry and export tax 370 240 . o130 100

% Taxes/log cost - 43,0 535 4763 58.8
For Bragil ports sawn timber i |

Bntry and export tax 280 235 65 1 S5

% Tax/log cost 3246 4345 2445 273
For Foreign ports sawn timber

Entry and export tax 310 255 5 S0

% Taxes/log costb 36,0 472 2648 3303

Entry tax is pald only on timber produced in the State of Anazonas.
Much of the Mahogany and Cedar which come from the Territories is therefore
oxempta

Taxation on Cedar seems severe and still more gso the taxation on
Assacu in log form. Taxation on Louro Inhamuy and Assacu whether in log
form or sawn must have been very much higher than profits during 1931/52
and mist have made tradlng in these timbers very difficult indeedo

In Para9 the 1n01dence of taxatlon relative to log oost wass

" Sucgupirs Andirolba Quaruba

(Cr, per cubic méter)

Rough cost of log at mill 320 130 150
For Bragzil ports round log '
GXPOTT

Taxes Wi~

For Foreign ports round
log export

Taxes 110 170 70

% Tax/log cost 3444 13048 46,7
FPor Brazil ports sawn timber

Baxes 130 190 SO

3 Tax/log cost 40.6 146.1 60,0
For Foreign ports sawn timber

Taxes 150 220 100

% Tax/log cost 46.9 1669 . 66,6
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The heavy tax on Andiroba is intended as a measure of preservatione
In effect, there is avoldance of tax by declaring an sxtraction point
cutside the Pard State (a similar state of affairs probably occurs in Manaus
for Mahogany and Cedar). Taxation in Quaruba logs, the Torm in which i+t
is wanted abroad,seems high relative to sale prices

If larger quantities of timber are to be sold abroad, then it may.
be necessary to lighten the incidence of taxation in order to encourage

extraction,
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APPENDTY 7

TIMBER PRICES

Purchase price of round logs by the Island sawmills

"It is very difficult, if not impossible, to arrive at an average
figure for each species. Logs are collected at widely dispersed points.
Bach sawmill has its preserves and is never anxious bto broadcast its results.
The figures below are confusing. Some are possibly unreliable, but the
degrees of reliability cannot be assessed.

The prices are per cubic meter for a normal Francon measurement and are
of course in Cruzeiros. They are for logs for delivery to sawmills located
at the places named at the head of the table. They are for logs 1.4 meters
in mid-girth and up and of 3.5~5 meters in length unless otherwise statbed.

Breves Curalinha Piria Iracema San Mipuel Jaberu~ Matapi
Dos Macacos Zinho

Succupira 250 280/300 250 220 200 180 150
Cupiuba 140 140 120 160

iacacauba 350 350 300 150
Araracanga 140 200

Massaranduba 240 150 160% 200

Andiroba 120 150 100/150 100 90 80
Quaruba 120 150 80

Loure Vermelho 180 250% 120

Marupa 120 150 80

Pau Amarella 400 300

Pau Howzo 200

Cedro 300 150
Frei jo 280

Assacu 180% 180%
Piquia 250

Acapua 160
Jacareuba 80

Breves log transport to mills costs Cr. 25-40 per cubic meter
Pirja 1t ) 1 " 1 Cr. 50 it 1" Hi
Irac@ma 1 1] 1] 1"t 1 CI,o 30 3] # n

* Iracema Louro Vermelho price is for logs 1.8 meters up in girth.
Poorer logs are purchased at Cr. 125, Massaranduba price is also
for logs 1.8 meters up, with a cut of 10% for logs 1.7 to 1.8
meters girth. For Assacu, 5% more is paid for logs 1.8 meters up.
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Messaranduba beams or squares (hewn) are purchased by the Curalinha
sawmill for Cz., 350 per cubic meter (Fr&ncon).

Purchase price for round logs in the Upper Amazon

The prices given below are as reported by the Empress Madercira,
The prices are per cubic meter Mansus measure at the point of collection by
the sawmills. Under the Manaus system of measurement, the dianéter used is
the shortest at the smaell end less 4 centimeters. The volume is then caleu~—
lated by the Francon azystem.

1947/46  1948/49  1949/%0 1950/51

Price per cubic meter in cruzeiros

HMahogany 300 500 500 S50
Cedaxr 200 250 300 330
Jacureuba 80 100 120 © 130
Andiroba 100 120 140 ‘ 170
Louros 80 - 100 120 130
Assacu <40 40 50 80
Uculiba 40 AD 60 60

noor

Cost of Transport
o Manaus gawnills

From the upper rivers

Mahogany and ‘ )
Cedax 175 277 324 . 362

The steep rise in cost of logs at sawnill is noteworthy.
The prices Tor Mahogany and Cedar above are for -lst class logs.
The full range of Bmpresa Madsereira prices in;lQSO/bl wass

Cr. p@f cubic meter Cr. per log
uality 1st 2nd 3rd Hefuse
Mahogany 750 600 450 100/150
Cedar 330 275 100 40

Average Price 1950/%1

Mahogany 501
Cedar 266
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To arvive at cost of 1ogs delivéred sawmill, 5% must be édded5 this
being the Empresa Madereira commission.

Sale price for log shipment from Pavéd, 1952-

Brazil ports

Succuplra Cr. 1, 300 Cole f Recife per m3
o Cr, 1400/1500 ¢.i.f. Rio per m w Girth 160 cm. and up.
Massaranduba Cr. 1250 c.i.f. Recife per m3
Louro Inhamuy Cr. 1,100 c.i.f. Recife per >
Andiroba Cr. 1,300 ¢c.i.f, Recife per m

The movements to Brazil portsare unimportant,

Foreign ports

Portugal

Per cubic meter Francon f.o.b. Andiroba Us$  27.20 or Cr. 650
Succupira " 31,00 " " 700
Macacauba 1 40,00 " 900
Araracanga M 30,00 -1

Sale price féfkiog‘shipmenté‘f.o.b. Manaus, Feb. 1952

Brazil ports

Cedar Cr. 1,350 per m3¢w
Louro Inhamuy Cr. 60 oo

There is little movement of logs to Brazil ports

Foreign ports

Mahogany for USA -~ Cr. 700 perlm3
" paid for by Astoria : »
per 1 GX)board feet (in 1951) 1st Glass -~ Us$ 120
ond " -~ US$ 100
Louro Inhamuy for UK . L 0r 400 per m
Jacareubs mooon Cr. 400 "Moo

Minimum export prices per cubic meter f. o.b prescrlbed by Imstitube Nacicnnl
do Pinho for round log shipment from Pard

Thése minima have been in op@ration since 1950.
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Andiroba Cr.
Macacauba Cr.
Succupira © Cr,
Pau Amarelo Cr.
Freijo Cr.
Cedar Cr.
Quaruba, ‘ Cre
Liouro Cr.

Sale prlOOS for sawn timber

500
735
570
800

135

735
500
500

in practice, these minima

are

almost invariably exceseded

Local sales, w1th1n the Amazon 1952

Belem Estancia de Maio

Ceilingw, soft species, 12 pieces 4#m x " - Cr. 180/200
Hardwood planks ~ Cupiuba, Pau Amarelo, Massaranduba, etc. 4% = 8" x 1"
~ (approx.) - Cr. 280 per doszen.

" Prices in the estancias vary from summer to w1nter - They are about
Cr. 25/30 more in summer than in winter,

Se rrarla Qua jora

Brazll nuts box (contains two tins) - Cr. 12 for the shooks and

Cr. 14 ior the box.,

The sawmill purchases timber from the Islands for conversion

1

into boxes at the rate of Cr, 40 for 12 pieces 3m x %" = 6/8",

Serraria Palai ~ at Castenhal in Braganza

Sells bimber delivery Belem per m> (sawn)

Sapucaia (the main species)

Piquia
Succupira
Acapu
Preijo

Cr.. 800 Angelim 800
Cr. 1000 Quarvba 500
Cr., 800 " Macacauba 1000
Cr. 1000 Cupiuba 600

Cr. 1000 Louro 600

(this sawmill also cuts AXUA PAU SANTO, PAU DARCO, an&'JARANA)

Serraria Guama

Shell Max manufactured boxes - Cr. 12 por box.

Boards for walls - 12!

€
XS"'SC"g

which is roughly Cr. 525 per B,
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Manaus January 1951 * (This price list held for most of 1952)

Cedar Louro Inhamuy Jacareuba  Assacu  Ucudba

" Amarelo ' o and
" Preto Madeiras
" Andixroba Brancas

Price in Cr. per palm 1 length
Sawn Plansd Sawn Planed Sawn Planed Sawn. Sawn

Boards 6 x 1 1.80 2.05 1.32 1.57 1.08 1.33 0.72 0.6C
8 x1 2.40 2.65 1.76 2.00. 1.44..1.70 -0.96 0.80
9 x 1 2,70 2.95 1.98 2.20 1.62 1.87 1.08 0.90

per extra inch wid+th 0.30 0.22 0.18 0.12

Furniture 3 x 2 1.80 2.15 1.32 1.67 1.08

Blanks 4 x 2 S 2.40.-2.75 1.76 2.11 1.44

There ig a surcharge of Cr. 0.05 per palm 1ength'for tongue and grooving.
For timber above 4m length or 10" width, price has to be negotiated.
For thicknesses under 1" - A

90% of price for 1" for 3/4"

‘80% 1 1o [T 1 5/8n

75% 14 11 ft 11 1 25‘ 1

Refuse-is s0ld by negotiation, with a minimum price of Cr. 120 per
dozen boards of normal length. '

Price of shorts is for negotiation.
The price for sawn timber in the above table correspon&s roughly tos

 Cre 1,926 for Cedar

Cr. 1,478 - " Louros and Andiroba

Cr. 1,210 " Jacareuba

Cr. 806 ' " Assacu ,
Cr. 672 " Ucultba and Madeiras Brancas-

. .These. are prices reigning in the main Manaus savmills. It will be
seen that they are very high, almost as high for Cedar as the f.o.b.
price to irazil ports, higher for the Louros, Andiroba and Jacareuba,
and at about the same level for other timbers. .It is not. surprising,
therefore, that Porto Velho as an instance prefers to purchase from
Pard rather than from Manaus, though Manaus is very much closer.
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Manaus

The following are exemples of prices for boxes of Madeiras Brancass

Inside Measurements - Dype Cruzeiros
52 ® 36 x 22 000 10.6
70 x 44 x 24 0 16,2
90 = 56 x 39 . C5 30.0
80 x 60 x 40~ Special ‘ 29.0
95 % 40 % 30 ' Guarana 22.0
83 x 54 x 40 Timbo 27.5
20 x 56 x 39 Chicle 30.0

5561 27 x 384 Castanha 13.2

Sawn Timber Boxes (unplaned)

86 = 61 x 41 : Crude Sorva 32.30
48 x 24 = 36 Kerosene 10,50
' ghooks 9.0

These prices correspond roughly to Cr. 1.400 per cubic meter
for timber in the made boxes and Cr. 1.200 per cubic meter for the
shooks. The business must be quite a profitable one with planed
Madeira Brancas selling at about Cr. 750 per cubic meter retail from
the major sawmills. : :

Porto Velho

" Examples of prices for timber during 1952 ex-sawmill at Porto Velho
are: S ‘

In Crugeizros pew meter length

Aurniture blanks 2 % 2 A5 o 1,800 pér”msn
I x4 12.5 " 1,670 w M
3 x 6 9.2 " 1,700 ©» M
Boards 5 x 6 £.5 or 2,400 per md
-
{3

he

o

o

1! 20200 3 4]
noo2,400 MM
"oo2,000 U

=

v

5 L5

1 5:5

7 7.5

5 9.0

1x6 6.0 " 1,333 o
1 x 8 9.0 " 1,800 n
S1ox 10 0.5 1,880 0
1x 12 12,5 % 1,670 U
o w8 12,5 " 1,250 o
2 = 10 14.0 " 1,120 v "
2 m 12 18,0 1,066 v "
2 x 6 1z.5 * 1,667 " M
2 x 12 27,0 " 1,800 o
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In Cruzeiros per meter length

Planks 3x8 27.0 or 1,800 per m3
4 % 4 8.0 v 1,800 uw 0
4 x 8 27.0 3] 1’350' " 1
4 x 12 3.0 " 1,200 " "

Half inch ceilings are sold at Cr. 40.0 per m°.
One inch floorboards are sold at Cr. 60.0 per m“.
The pricing seems curious. It is high for the grade of timber

supplied.

Sawn timber prices for export to Brazil ports

Belem Prices from the Islands, 1952,
PO B CIP CIF

Islands Bahia ~ Rio de Janeiro
in Cruzeiros per cubic meter

Sawn pldnké 3/4” X46/12" x_3m up

Pau Roze 2,000 :
Succupira 1,500 1,600 1,700
Andiroba 1,250 1,400 1,500
Cupiuba 1,250 1,350 1,450
Louroc Vermelho 1,300 1,400 1,500
Quaruba 1,200 1,150 . 1,250 .
Massaranduba - 3/5m 1,500 1,600 1,700
- 5/8m : . 1,700 1,800
8/12m 1,850 1,950

Battens = 2 x 1 =~ 2 x 1% - 24 x 2 -« 22 x 3 —~ by 3m up

Massaranduba 1,650 1,750
Other hardwoods 1,350 1,450
¢ 1IF cIipw
Bahia Rio de Janeixo

In Cruzeiros per cubic meter

Sawn Boards - 1", 1&1, 2% w g1 {5 121 % 3Ip up

Cupiuba and Louro ‘ 1,500 1,700
Andiroba : 1,550 1,650
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G IF

Bahia

CIF

Rio de Janeiro

In Crugzeiros per cubic meter

Hewn Beams or Sguares - 0,2 x 0,2 ~ 0,25 x 0,25 and up

Massaranduba - 5/8 m 1,450
and Succupira  8/10 m 1,550
10/12 m © 1,700
Flooring — A" x 1" x 3 m up Per m?
Succupira . 0
Andiroba B 65 -
Cupluba and Ararauanga . 60 '

Ploorblocks ~ planed - 0,21 x 0,07 or 0,24 x 0,08

Buccupira Co T0
Macacauba and
Araracanga 65

Other sizes for negotiations

UANAUS

1,550
1,650
1,800

Per~m2j

80
15
70

P OB price list for timber for Rio de Janeiro, April 1952.

Per m> F O B Manaué‘

Cedar Planks lst. 0.75/0.10 by 0.15
up by~2 m up 25% of 0. 15 to 0.19 2,300
and 75% of 0.20 up
ond, 0.75/0.10 by 0.15
up by 2 m up without limitation 2,100
of widths
Boards lst. O0.15 up with 25%
0.15 %o ©.19 and 75% of ©.20 up 2,200
2nd, 0.15 up without
limitation of widths 2,000
Soantllnﬁs let. 0.032/0.038 by 4" 2,200
Bnd. 0,075/0.10 by 4" 2,300
Shorts lm. to 1. 90 'm 1,700
Logs - usual dimensions 1,350
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Pexr m3 F O B Manaus

Louro  Inhamuy

Planks = 0,20 up 1,200

Boards - 0.15 up 1,100

Logs = usual dimensions 650
Andiroba

Planks and boards ~ 0.15 up 1,200

Jacareuba

Planks - 0,075/0.10 by 0.15 up by
2 m up with guarantee of 25% of
0.15/0.19 and 75% of 0.20 up 1,100

Prices for 1951 were about Cr. 100 per cubic meter less for Cedar
=nd tha seme azg 1952 for other species.

PARA

Pt

Minimum POB export prices.prescribed for Pard poris by the I.N.P,
for sawn timber.

Cruzeiros per cubic mster

Planks Boards Beams
Andiroba A 300 900
Macacauba 1,200 1,500
Succupira 1,100 1,300 645
Pan Amarelo 1,500 1,500
Freijo 1,300 1,300
Quaruba 700
Louro 700
Magsaranduba 645

Thisg list has b

gen in operation since 1950. "In practice,
pricaes are well above th

cse levels.

The following 1ist compiled for Poritalesa in, of interest in that it
shows the margin on resale and the price of certain items which are
sompetitive with Amason +imbers.
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CIF Fortaleza = Price. to consumer
Cruzeiros per cubic meter

Planks and squares

Massaranduba 6 x 3 or 6 up by 4 m up )
o : 1,200 2,000/2,200
Cupiuba 6x30r8x2etc, by 3 - 4.5m
Boards
Cedro 6" by 2 m up 2,200/2,400  3,500/4,000
Freigo 8Y by 2 m up 1,860 2,800,'3,000
Pigho 12" (30% 9") by 1"
by 13" -~ 18 £, 3,5 per me run - 18 per my Tun
3rd quality 2.7 per m. f0h 40 per m
Louro Inhamuy 1'" . x 6% x 2 = up
and Andiroba 1,470 2,300/2,400
Quaruba 1" x 8" = 3 m up 1,000 Cr. 45 per m?
Assacu 41” x 8% x 3 m up 1,100 Cr, 45 ©»n

Floor blocks

Succupira and Pau Amerello Cr. 60 per m?  Cr. 75'per m2
Imbuia and Peroba : L TO R ”"60/70 per 1
Angico and Pau Darco 65 per m?

Prices for timber exported abroad

Pard. to U.K. 1952

Sawn Timbers Andiroba 10/~ per c.ft. FOB
Quaruba 9/~ " "

Pard 4 Portugal 1952

= Andiroba US$ 27.20 per m3 Francon FOR

T Succupira vo31,00 "M n it
Macacauba "oo40.,00 M i i
Araracanga "oo35,09 T 1

FAO 53/10/8283



rars

Manaus

3% up x 10" x 10" up UsSH 20,00 per m3 Francon T.o.b.
to Uruguay 195152
- Logs Andiroba US% 42.00 per m?> Francon f.o.b.
Louro Vermelho 40,00 oo " 1
Pau Marfin 40,00 oM " "
Qual‘uba 1 35*00 i it 1 i
Beams . -Buccupira "oo46.00 M " "
Massarandabu "oo46,00 oM i u
Foles Acapu 1.2 each (about 50 to the ton)
Highest prices are obtainable from Uruguay, but shipping is
very scarce.
for USA and UK 1951-1952
Sawn Timber
1951 1952 1951 1952
shillings per c¢.ft. f.0.b. US§ per 1000
board feew
f.o.b.
Mahogany 21/4 18/ 190 180
Cedar 16/~ 13/~ 130 120
Jacareuba 10/8 9/6
Louros 10/8 9,/6
Andiroba 10/8 9/6
Assacu 11/~ 9/8".
Ucutiba 9/6 9/~
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Maszaranduba beams

Cedar was quoted at‘l7/~ c.ft. late in 1952 in +the London market but
there were no sales.

Mahogany logs

to USA per 1000 board feet f.0.be.

1st class - US$ 120 .

2nd " -
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Prices for box woods in the Hortheast ports

Fortaleza. Soap boxes about 7 cubic d001m@tbrs in volume, roughly the size
that holds two kerosine bins. — Parana Pine shooks cost Cr. 13 per box to
consumer. Pine boxes can be used four times as against twice for Para boxes,
which are badly dried and processed. Assacu shooks sent have stuck together,
With Paper manufacture, there is scope for sale of 25400 cubic meters shooks
annually from Para in Fortaleza.

Natal. Rio Grande do Norte 1mport5 only about 62 cubic meters of Pine shooks
a year.

Price about Cr. 1000 per cublc meter c.i.f. for the shooks.
A few consignments of box shooks from Pard were received in 1952.

Recife. Prices of Parans Pine box shooks (planed one side) cif ares

Type I Type 4 Type 5 _ Type 5 (new) Type 12
‘ Dimensions in millimeters

sides 500x310x10 600x225x15 790x205x15 2380x190x17 530x360x12

tops « .
and :
bottoms 500x270x10 600x225 (15 790x405x15  430x190x10  530x270x12

ends 310%250%20 340x225x20 375x205x20  430x400x10  360x250x%20

CIF Recife 0r.18.20  Cr. 28  Cr. 25.70 Or. 14.70 Cr. 20.20

Quotation
delivery at
Belem Harbour Cr. 9 Cr., 12 Cr. 16 Cr. 10

In addition'Belem sawmill offered for deliﬁery Belem harbour -

Standard type kerosene and Gasoline box - Cr.~ 11
" gsoap box for 50 kilogram ~ COr.- 11.50

Total quantity box shooks required @hnually at Recife is roughly
14 - 15,000 cubic meters. : :

An agent of a Belem sawmill secured oxders for one million.
Cruzeiros worth of box ghoclg from Pard for delivery to Recife.
Species that were accepted ~ Amapa, Cajueiro, Mututi, Atana and
Assacu., {Amapa and cajereiro are considered the best for box
shooks). The orders had to be turned down as Pard was unable %o
supply sawn and seasoned material.

FAO 53/10/8283



APPENDIX G

GRADING RULES

In tho larger Manaus sawmills, the grading rules of the U.S3. National
Ha rdwood Asgoolatlon are applied to Wdhov ny and sometimes to Cedar and
ovher timbers. ~ Otherwise there are no set rules’that are applied 'in
Amagonas and Para. . ' :

Timber shipped from Mandus to the UuS.A,, mainly Mahogany, is Nowi
Common or better. Cedar and other shipments to‘South Brazil are more or
lezs Wo.2' Common or better though no precise grade is Dpoolflod in contracts
One of the mills ships a grade of Cedar to the South that is No.1 Common and
better and free of worm,

In the Pereira. sawmill in Manaus planks and boards from the headsow
have their. saweuts marked in. chalk, and. the.piecos.grided prior.to.furthor
SOWINg. This is done because sawyers on the emaller branches are considercd
unreliable,

In one of the lesser Manous mills, it wng explained that when gradin
for UK. shipments 18t class timber was cle two sides and 2nd class clear
ons side and the othwr 60% cluary w1th pln holo GGOptdblC.

The usual. contract. with .tho. an.“callshforuUPrime Export.@u&lity -
well and evenly sawn — practically free from worm', or for "Well Manufactured
timber in good shipping dry condition, fres of live worm, beetiess and of
ssrious wormholes'.. .. Disposal of wornmy grades.is.always 2 problem, but it
appears that the export market is tolsrant to the oxtent of 5% per shipment,
nvcvidod the attack in individual pieces is not too severe. The South '

Brazil market is more tolerant still of worm attack, though it serves as &
frequent causs for complaints ‘ o - ‘ ‘

There ars facilities for commercial inspection in Manaus, though
they are seldom resorted to. In practice, the only commsreial inspections
carried out are for U.S.A. Hahozany uhlpmwnt g, where purchass is made from
o lecsser sawmill,

In Parég’thC}c'appeﬁ““‘tr b ne one acceptable or w1111ng to carry
out commercial surveys. The virtual absence of commercial survey faclllbltw
undoubtedly deters new foreign buvers from pnterln the markoﬁg The
alternatives to commercial survey are (1) for the Duyor to send a
ropre entative to sec the timbor before. shipmont, which is ordinarily too
cxpensive & procedure hecause of the relative qhullnu s of the parce 99(
te pass at Buyers' and which lS wonprally unacocpuablp to Shlppers anﬂ(j

to deal only with shippers of 1mmoooabie ‘reputation, which 1eavcu a very
limited fleld for operatlono

FL0 53/10/8283



There is a Torm of State
exports both in Anazonas and in

and timber is
metre is

seldom scen prior

collected in survey fees,

v 1A -

and federal timber ingpection for timber
=) 3 e . . P . o .
}ulmQ In dmazonas, it is quitc nominal
to shipmont though sbout Cr.5 per cubic

In Perd, povernment inspsctors. are to

be found wherever o timber shipment is & made, but the emphasis 18 on species
and quantity. A white certvificate is ilssued for timber as azpeingt the
yellow certificate for merchandisc for mhmvh,ﬂovernmxn» grades have been
presoribed  such g for rubber, (A pro-forma of the certificate is
reproduccd as Appendix

Rules hove now been drafted Towr

by State and Pederal inspectors,
Federal Covermment for approval

FPour groups of
" The groupa ares

timber are

.

@

\
859

Sawn and processed
Round or wough hown
Squaros o boodms .

Slee RONB.

L DO
©

[

LA
-

the clagsification of timber in Par
corrlog are to be submidl mcl 4o Lhc

wproduchd as appendix VI).

v

defined and four grades in cach group.

dbhor .
winbor,

The grades cre to 211 intents and purpeoses identicual for sach group
and may be summariscd thus:

Grade 1 -~ flowless timber

Frade 2 76% flavless, (one flawless side.fox sawn -timbor)

Grade 3 - well out "timber with more defects than in tho previous grads,

Grade 4 ~ wofuse quality thot does not it dinto Grade 3.

There iz o doefinition of the defects used wn@n desceriving the grades
and this ig followed by a 1ist of 75 Pare upecies (only the common names
are glven to which the grading ruleg are meant to avply.

As dralted, the rales are an advance, but they appear o little

impractical for precise

application «

risc

give &
11

mey well

to dispute 1in

} ¢

b
8
i

interpretation. Grade 1 iz too norfect and Grades 3 is ~definod in
regard to the dogrec of defectivencss permissible.
The Railwey futhorities in DBrapil and elsewhere have of course Iaid

down specifications for zleepers, In general, tolerance and permissible
defectiveness are adeguately defined. I wzs unable to gascure o copy ol
slecper specifications while in Fare, the dealers Jdid not sppoer to possess
CUPLUG. This ds o foir relflection o bhe importance that thoe Parg sleeper

meychant attaches &

tions cailed for by the NP, Cent
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The procedurc for sleeper inspection is for the Belem morchant to

mzke 2 preliminary sclection. Thon the buyers inspector passes the
sleepers put up o him. - The &, F, Central do Braszil maintain o staff of
four inspectors in lolem. The Spenish Railway duthorities sond & man to
Paréd during the sleeper shipping senson. In addition the Statc and
Federal inspectors play a pert for they have to issue certificates prior
to shipment. This multiplicity of inspection adds to the cost of the
slespeors.

Bxtent to which Dimonsions are Standardised

For flooring, floor blocks, ceilings, blanks for furniture legs and,
of course, for sleepsrs, dimensions arc reasonably standardised. Otherwise

there is no sign of sztandardisation, which must be difficult of accomplish-
ment with =0 dispersed a market.

£11 Pard and most Ameczonas savmillers dislike cutting thicknesses in
parts of an inch less than %". Indesd, thelr prefersnce is 1o cut in
multiples of 1", ig thet thelr machines cannot out sufficiently
accurately.

DRAPT GRADING RULES MOR T

=

STATE OF PARA

Rules for thoe geading of Timber in the State of Pard (being the
translation of a draft to be submitied to the Federal Governmens For
approval by the Servige de Classificacoes e Piscalizacdo de Productos of the
Departamento de Produgso, Belem),

The classification of sawn or planed timber, round or hewn logs,
heams and sleepers will be regulated by FPour Greups and Threc Grades plus
a Refuse Grade, in accordance with tho prescription of Articles 5, 6 and 7
of the Regulation ecnoproved by Decres Mo, 55,739 of 29 May 1940,

Art. 1 ALl timber eoxported from the State of Pard must comply with the
specifications laid down in *tidls regulation.

Art. 2 For the purpose of Lrt., 1, Four CGroups and Three CGrades plus
. ™ -

Refuse Grade are prescribhed as follows:

o
DY
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Group 1 Sawn and.Planed Timber,-
Includes all kinds of sawn and planed timber such as
plonks, boards, scantlings, battens, furniture blankéy“
mouldings, floor blocks, ceilings, ste.

Group 2 Round and hewn timber,
Includes logs, hewn logs, posts, etc.

Group 3 DBeams,

Includes beams 0.25 to 0.50 cm., 0,15 to 0,20 cm. and
0.10 4o V.15 cm.

Group 4 Sleepers and Crossing Sleepers.

Includes sleepers 1.5 t0 2.9 cm. and Crossing Sleepers
3.0 t¢ 5.5 m.

Grades 1, 2 and 3 and Refuse

Group 1 ~ Sawn and planed timber.

Art, 3 Grade 1

Dry timber, clear on both faces, of natural colour; correctly sawn
to exact dimensions and with sguare edges; without larval galleries:
without mould or fungal staing without stain caused by chemical,
physical or oany other agency; without defects such as checksy ocup
gpring, inbark, worm hole, sap fermentation, powdering, wane or bhark,
‘resin pocketbs, splits and irregular sawing.

Art., 4 Grade 2 timber must satisfy the characteristics of Grade 1 on one
face, ‘

Art, 5 Grade 3

Dry timber, with knots or larval galleries, with fungal or other
stains, with sap fermentation, with wane and bark in greater -
proportion than in higher grades, with cracks on one face and flaws
on both faces, but of natural colour, correct sawing to exact
dimensions and with square edoes, ‘

Art. 6 Timber that does not reach the standards set for Grade 3, will be
classified Below Grade or Refuse.
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Hown and Round Logs and Posts

Art. 7 Grade I.

Dry timber, cleon throughout, ecylindrical, with good taper,
without knovs or larval galleries, without mould orx stain caused
by physical or chemicel agency, without checks; inbark, sap fermonta-
tion, powdering, worm holes, plugs, flutes, crockedness and other
characteristic defects.,
brt., 8 Grade 2 timber must satisfy the characteristics of Grade I in
respect of 70% and 30% may hove defects.

Art., 9 Grade 3

Dry timber, with knots and larval galleries, with mould and
gtains, with sap fermentations, with cracks and splits in greatoer
proportion than in higher grades with splits and cracks in one end
and flaows in both ends, with olugs and flutes, but of natural
colour and corrcctly cylindrical,

Art.10 Tdmber that (does not reach thz standards set for Grode 3 will be
classified Below Grade or Refuse, )

. Boans

Lrt.11  Grade 1

Clean timber of natural colour, rectangular in Torm without
knots, larval galleries, mould or stain due to physical or chemical
agencys without checks, sap formentation, powdering, worm holes,
plugs or other characteristic defects. ‘

Art.12 Grade 2 timber must satisfy CGrade 1 in respect of 7U% and 30% may
be defective,

Art.13 Grade 3

With imots, larval golleries, mould and stains, with sap
fermentation, with cracks in wreater proportion than in highex
grades, with splits on the ends, with plugs, but of natural colcur

and correct rectangularity.

Art,14 Grade 4 Timber below Grads 3 will be classified as Below Grade or
Refusa,
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Sleepers and Crossing Sleepers

Art.15 Grade 1

Dry timber, clean on all faces, of natural colour, sawn or
axed, of exact dimensions, with rigorously square corncrs, without
knots, lzrval galleries, fungal stain or mould or stain from
physical or chemical agencies, without defects such as ~ cracks,
cup, spring or warp, worm holes, sap stain, powdering, bark or
wane, resinoug pockets, splits or cracks or other characteristic
defects. ‘ ‘ ‘ |

Grade 2 70, of the timber to be of CGrade 1 and 30% Lo be with

Timber sith knots, larval galleries, mould and stoin, sap stain
and cracks in greater degrec bthan for the previous grades, with
splits at the tops, with plugs but of natural colour and rectangular

Timber hélow Grade 3 will be celled Below Grade or lefuse.

Lrt .16
defects.
Art;17 - Grade 2
in shape.
Art,18
Art.19

Technical terms and expressions used in describing the grades are

defined thus -~

(1) Defects Deficiencies on the surface and in the interior of
timber which affect its resistance, durability and
manner of application,

(2) Blemishes are deficienciles not classified as defects affecting
only the look of the timber and that do nod affect
its resistance or durability, though they may limit
its application,

(3) Dry Timber TIs$ that which has lost the maximum humidity
’ permitted by natural methods of drying or kilns
for that purposc.

(4) Cleor Timber Is without oil stains (from machinery)9 rust
' stains, earth and other stains which are not
characteristic of the species.

(5) Natursl colour I8 the characteristic colour of the timber
and its varletics.
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(6)
(1)

(8)

(9)

(10)

(11)

(12)

(15)

(16)

(1

J
(o9
!

Sawn Timber Timber whother mechanically or manually sawn.
e b e

Exact dimension Dimensions perfecitly identical in all senses
and for each category of the parcel, ‘

Knot The nucleus in the tres where branches exist, which
provides timber of different colour to the remainder
in.sawn timber and appears like an insertion into
the timber. Xnotbts may be loose or tight,

Larval zalleries arve holes produced in timber by the larvae

of certain wood-eating insects and al%so predatory
insects which cross from side to side,

Mould Is the first stage of disintegration producing a
powdering which commenly manifests itself by a
discolouration or whitening of the timber, caused .
by fungal development.

Splits Are cracks in the ends of a piece of timber, caused
by external agoney or by bad conditions of drying.

Cup g curvature across the fibres, acrossg the width of
the timber, Is measured from a line in the middle

of the plece ot the part of greatest curvature.

Spring g curvature along the length of the piece, being
measured by the depth of the arc formed,

Creoss grain With grain not parallel to the axis of the piece,
producing rough grain. Also cross grain caused by
cexcessive knots,

Sap fermentation is the fermentation of sap in bad conditions
of drying in stacks,

Powdering is the advanced disintegration of wood, caused by
fungus, manifesting itself by dete Tloratlcn of the
wood, which apnecars Weakg fibrous, cracked and
digcolourad,

Bark and wane Is bark or absence of timber. for whatéver

reagon on o covner of the piece. This defect
affects the width and thickness of a D16069 and is

measured in the plane affected and at the point
where the defect is most thenglveo.

FAO  53/10/8283



~ 149

(18) Splits Are open separations of the fibres caused by irregular
. or inadequmq d?ying.
£19) Cracks . Are openings in the ond of a piece produced during
drying. :

(20) Shatters Arve ruptures of the fibres.

(21) Plugs Katerial introduced into holes and cavities
conceal defects,

i
e

Art,20 Timbers of tha Stnate of Prrd, whon not graded, will be classified

VST —

in accordonce with State Decree No. 4519 of Januvary 1944, on the
basis of the present regulation. When exported _bro .y, they

will be taxed by the Service of Rural Zconomy of the Ministry of
Chgriculture  in accordance with the regulations of State Decree
No. 659 of & November 1946.

Liet of Para Timbers to which the Grades apply

Piquia . 264w Anany

1 541, Tomanquarsa
2, Sucupira 27, Guajara 52+ Paranai

3. Pau Malato 28, Jacoranda 53, Assacu

4, Louro 29, HMangue B4, Paruru

5, Pau Amarelo 30, HMacacauba 5%  Uxi

&, Cedro 31, Hogno 56, Paraca

7. Faveira 32, Muireocatiars 576 Huirajuba

8. Angelim- ' 33, Pau Sante 58, Bacuri

9. Cumaru 34, Pracuuba 59, Copaibarana
10, Acapu 3%, Piguiar 60, Mutamba

11, Marupa 36, Tond 1. Umirirena
12, Pau d'hrco 3T ata~Mat 62 . Pou Marfim
13,  GQuaruba 38, Jarana 63, Tatapinica
14, Araraconga 39, Itauba 64 lAeariuba

15, PFreijo 40,  Ax 65,  Itaubarana
16, Paun Roxo 41, Aﬂqup 664 Quariuba

17+ Muirapinonga 42+ Buiussi 67, IMuirajussara
18, Sapucaia 43,  Cingeiro. : 684 Iuirapinima
19, Cupiuba 44 Envirelra 695  Papo de Mutum
20, Uuiri 4%, Jacareuba 70, Pracaxi

21. Morototo 46, - Tosminzeiro 71%. Abiurana
22, Macorandubs 47 Hargoncalo ‘ 72w Sorveira
23, MQHdOQﬂOL’ A A48, ParawPara 7%, Uxirana
24, Andiroba 49,  Genipapo T4, Maparajuba
25, Jutahy 50, PFente de Macaco 75, -Coataquicaua

(Pau de Jangada)
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NOTE ON THE ABOVE

These rules ars clearly defective and may lead to dispute in
interpretation. Tt is very doubtful if they would be accepted ag.a basis
for grading in export countries

What is needed is a more clearly defined, though simple set of rules,
with tolerances defined and with degree of defectiveness more adequately
set out, As the rules stand, the top grade is too perfect, while the third
grade is indeterminate.

Definition of grades needs mill and log study in the closest
consultation with ths trade, As Tz op export grades are concerned, it
would be as well fto sound opinion in the main markets before publication.

For Mahogany and Cedar grading - the NHR rules, which arc standard in
the UBSA, will probably have to continus.,  What is needed ig to drag out
from the mass of NHR rules what applies purely to Mahogany and Cedar and to
put it into separatc pamphlet form, together with a simplified interpretation

if possible.

There is a widespread fecling that rules of the WHR type, such as have
been adopted for lialaya, are unnecessarily involved for use with tropical
hardwoods. A much 1mpler form can be used to define grades and, most
important, to elicitv the full understanding of local grading astaffs.

SPECIFICA”TON FOR SLEEPERS FOR THE E.F, CENTRAL DB BRASIL

E,F. Central Do QL aail

Conditions for receipt of sleepers

1

1o Dimensions -

Broad Gauge 2.80 x 0.24 x 0,17 m.

Narrow " 2,00 x 0,20 x 0,14 m,

2, Sleepers must bo straight, of wrectangular section and square-edged,
without bwrkg sapwood, surface cracks, end splits, roltten knots and
othor defects, hich w111 affect their 1life and strength. The ends

st be rec u(nbglar and square edged and the faces sawn or perfectly
he,wno
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3a Tolerances ~ Iinor deviations will be tolerated such g -
a) Horizonial curvature not exceeding 0.04 m of arc.
b Vertical curvature not exceeding 0.03 m of arc.
¢) Width not less than 0,24 Broad gauge and 0.20 for
Narrow gouge slespers.
d) Provided dimensions above not exceeded by 0.05 m in length
0,03 m in breadth and 0.02 m in thickness.

4o Smaller dimensions than specified in 1 above will not be tolerated.
5 Sleepers with tclerances will not exceed 20% by number of total
acecentance on each nccasion of nrazentation.
6. a) Horizontal foces are the wide faces.
b) Verticsl foces are the narrow faces,
Te Straight sleeper - A sleeper will be considered straight -
a) 1 o cord passing from the middle of the ends does not diverge

£3
from +the middle of the slceeper by more than ono third the
width,
b) Similrrly for the narrow faces.

8. Faces will Dbe considered parallel where the distance between them does
not alter by more than 0.015 m at any point.

9. Bachelors sleepers ~ i.e, those obtained from the logs that do not

permlt more thon one sleeper, will be accepted as hewn os per 2 above,
provided the curvature on any face does not exceed 0.07 m.

10, Extra payment
dimensions.

11 not be made for sleepers which exceed the standard

1. Two opposite focos of each sleeper must be clearly maried by the
supplier with his brand. pectors will refuse to pass sleepers

1

not bearing such o mark. 1 cifer; the supplier will indicate
the brand marlk thet he will usc.

124 Acceptance of slcepers will be by a Commission consisting of the
Resident inginecr and one Lins Inspector, both from the scetion where
the materinl is Lo be inspecte together with a marking officer
designated by the Department of ioterial, The Regident ngineer will
have overall cosponsibility for oll slecpers passed 1n his jurisdiction.

13. Rejected sleepcers must be romoved from the Redlway premises within

30 days.
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14 Under no circumstances will the Hallway receive rejected sleepers

15. After marking, sleepers will be 1&n"ported and piled, =t the supplier's

-

account, on a preparsd, flat bit of land in the Railway estate,
Having done so, the responsibility for the sleepers will pass to the

Railway authority,  Piling must be done within 200 meters of a station

or of the residences of Railway personnel.
‘Winety-five sleceper species ave listed -~ 40 first class and 45 second
class, The only comion Amaszon timbors included are Succupira and

Massaranduba, which ligure as first class sleepers.,

YTote on slecper ssecifications

It would be of assistance to slecper suppliers in Pard if o single
set of specifications nnd tolerances could be devised for application to
211 Bra ilian Railways, & booklet clenrly illustrating standard terms,
with diagrams, as wos done for Bastern Bengal, should be civcoulated freely
in the forest areas where slespers are beling cut,.
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The Amazon Valley covers nearly 42 percent of the land arec of Brazil and extends into Bolivia, Colombia and Peru.
Within Brazil itself, the valley comprises the States of Amazonas and Pard, and the Federel Territories of Graporé, dere,

Rio Branco and Amapd. Areas shaded in the above map indicate land over 600 m. elevation.





