





PREFACE

The Overseas Technical Cooperation Agency (OTCA)
has the great pleasure of presenting the Report on "A Regional
Development Program of Forestry and Woed Industry in the
State of Maranhao, Brazil'" prepared by Messrs. T. Uemura,
H. Nakamura, and K. Ohta, who were dispatched to Brazil by
OTCA upon instruction from the Government of Japan for a
preliminary survey on the above-mentioned project in response
to the request of the Government of Brazil,

We are sure, their survey in Brazil from Mazrch to May
in 1967, was quite successful in collecting data from various
sourcés with the great help of_fhe Government of Brazil and
having ugeful discussions with the SUDENE and other relevant
organizations in Brazil.

After their return home, we are very happy to inform
you, they endevoured to devote themselves to preparing the re-
port after their careful studies about the data collected and
informations given in Brazil. |

Finally, on behalf of OTCA, I do wish to take this op-
portunity_ to express my sincere gratitude for the generous
cooperation and assistance to extended to the experts by the

Government of Brazil,

February 1670

Keiichi Tatsuke

Director-General _ _
‘Overseas Technical Cooperation Agency
Tolkyo, Japan
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Chapter 1. ' Introduction

1, Start of Survey

Brazil covers a vast area of land, which contains a
la'rge areas of developing region, .In general a cultured living
standard has made great progress in the south, with concentra-
tion of population and de{relolament of many sectors of industry.
On the other hand in the north, economic development has been
delayed. It was to promote development in the region that the
Amazon development agency (SUDAN) was established in the
north and another development agency {(SUDENE) in the north-
eastern region of the country. The area of land under the
direct administration of SUDENE covers 9, 674 square kilome-
ters in the north-eastern region. In this region along the east
coast there is a belt of dependable rainfall that is supporting
development. In the interior of the region is a dry area with
a2 desert, and in the wastern pc.rt is an extensive arca of tr0p1-
cal rain forests in the Amazon river basin which is connected
with the _chrect_: control region of SUDAN. In 1958 when the
north-eastern r'egion of the country was hiﬁ by a serious
drought, many inha.ﬁita.nts there died or were diSpers"ed as
refugees. Since then, SUDENE has established many settle-
ments m foreét regions. in the state of M'a.ra.nhao in which
SUDENE has been making effo_rt to urge farmers to settle down
and raise several kinds pf_-fa.rrh products, chiefly rice. In the -
region shifting cultivation has been 'made,. forests being burnt

up and reduced to ashes,



As SUDENE Wé.s anxious to make efficient use of the
forest resources, a survey team was dispatched from Japan in
Nbvemb.er 1965 to investigé.te the possibility of industrial utili-
zation of the resources by the pulp and paper industry, the
result of which having been published from the Overseas Tech-
nical Cooperation Agency in a report titled "Report on the Sur-
vey for the Development Plan of the Forest Resources in
Brazil" (hereafter the report will be abbreviated aé "Ohmi
report”, taking the naime of. the chief of the team, Mr. Taro

.Ohmi). Given in the report is the conclusion reached by the
team, namcly, that industrial utilization of the forest re-
sources in the state of Maranhao would be possible, indicating
estimation of it on the hasis of prereciuisties. |

Later, the authoritics of SUDENE requested the Japa-
nese Government to dispatch an advisory group of 5pcialists to
investigate the actual conditions of the rcgmn along the Imes of
the report and to conflrm the. deta1ls of possﬂ:nllty to carry out
the project, also to obtain the professional advice on it. A |
group w_it'h_the .following three officials was sent to the count':ry
in March, 1967 to.undertake technical cooperation. |

Takeshi UEMURA, Chief of the Wood Technology

| Division Government Forest
ExPeriment Sta.tion'Mi'nistry of
Agriculture and Forestry (in
charge of 1ndustr1al ut111zatmn of

wood, Chief of the group)



Eiseki NAKAMURA, Head of the Logging Section
' . Division of Forest Mechanization
Government Forest Experiment
Station Ministry of Agriculture
and Forestry (in charge of man-
ag.ement of the logging industry)

Kentaro OHTA, . Principal Economist

Division of Forest Management
Government Forest Experiment
Station Ministry of Agriculture
and Forestry (in charge of écono«.
my) .

The three members carried out investigation, details of
which are enumerated in the following sections, After having
had over-all discussions with officials concerned of the state,
and having tendercd final advice on the direction of develop-
ment, we returned home. .

o In this way our duties were discharged.. However, our
stay there being not long, and the data we were able to collect
somewhat limited, we were unable to draw up a definite pro-
ject pr Qgrafn to develop't.he forest resources and ihtégrate a
wood industry in the state of Maranhao until sometimes after
we returned to. Japan.. For instance, we could not oBta.in an
ample number of samples of wood from tﬁe Maranhao forests .
due to the rainy season, and when some of them were obtained,
we did not ha_ve. any equipment to examine them. It was after

we returned home that we were able to gather enough samples
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for our investigation, a greater part of which were sent to us
from the officials concerned at our request,

In compliance with the earnest attitude and expectations
of SUDENE, we worked out projects of development of the state
of Maranhao after having .examined the data and materials we
obtained. This report is an extension of the Ohmi report, may
of the assumptions of which we could clarify in this report.

If both reports were looked over and the recommendation there-
in adopted, the appropriate and suitable direction of develoﬁy-
ment of the state will take concrete shape.

We shall be much happy if this report proves to be of
some use to the administration of SUDENE in the state of
Mazranhao, and contribute to the development of the éta.tes of

Brazil.

Remarks:
| Commodity pricc in this report was the one prevé.iling :
during march to may 1967, and exchange rate concerned is as
follows:- _ |
1 curuzeiro (Novb) 133 yen = 0.37 U. 8. $ Curuzeiro
Novo (Cr$ or CrN$} is a currency in Brazil after the devalua-

tion, which is equivalent to 1, 000 Curuzeiro before it.

2. Outline of Investigation

On march 14, 1967 our survey started, and it was
carried out for two months ch1ef1y in the state of Maranhao and

other regions of this country according to the necessity of it,
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in order to clarify the following items:

Status quo of the wood industry in Brazil

Conventional utilization of wood by tree species

Commercial tree species and its quality in the state

Po.ssibility of the wood industry and its pdssible loca -

tion

Circulation of wood 2nd wood based materials

Location of the wood industry in the state

Survey of the mills concerned in the state

Grov&ing stock of available timber resources in the state

- Development of forests in the state

Survey of forest operations in Brazil

Methods of survey of forest resources and its results

Outline of development project of the region under the

direct administration

Technigues of road construction

“Survey of settlements -

Possibility of economic development of the timber re-

sources

Relationships between regional development and forest-

ry with related industries

Commercial basis of the .ﬂvood induystry

During the period we conducted the above-mentioned
survey and debated the p'robl.ems '_with officials in charge of it
completely, the log of which is set forth in the following Table,
and the course of our survey illustrated in the following Figure.

For the most part of out investigation we sta.yed in Sao

-5 -



Luis and carried out survey in the most efficient way, with the
cooperation of many pecple, particularly with the goodwill and
support of the authorities of SUDENE-GIPM, by which we be-
lieve ;ave were able to realize our purpose. On the basis of

this investigation this report is field.

3. Fundamental Pclic?

It is SUDENE that has a subordinate group, abbreviated
s GIFM, to develop the state of Maranhac., GIPM is an or-
ganization which contrels area2s under the direct administration.
" of SUDENE with an aim to carry out settlemnent projects in a
most positive way. '
_ During our investigation it was the divergent perspec-
tives between the headquarters of SUDENE and GIPM that came
into question in our appreach to formulate the basic policy.
The former was chiefly interested in.the establishment of pulp
plants and >ther phases of the wood industry with which they
aimed to carry out economic development in the region, while
the latter in the cfficient utilization of stumpages that would be
cleared away by bufning for de_foréétation, in the processes of
which farmers would obtain employment and would be able to
derive some amount of income. These two approaches lacked
apparent common features, which made the problem complicat-
-ed. ' _ _ | |

First of all, the following three essential conditions
_ha.ve to be fulfilled to set up wood processmg mills of which a

pulp plant is the center:



(a) .Sa.tisfa.ctory conditions as to location must be secu-
 able, _ _
(b} Continuous supply_of wood with stable quality must
be possible at low price, _
{c) Sufficient demand for the products or at least devel-
opment of 2 new market must be realizable.

"~ As to the first condition, thé Ohmi report has proposed
to establish 2 wood industry in Pindare-Mirim, but our careful
findings reveal that to our regret Pindare-Mirim would not be
the most suitable site as the center of the industry from the
social and economic viewpoint.s, because it is nothing but a
small town with inadequate potentiality of industrial power in

‘addition to its poor cultural level, although it is situated along
the Pindare river and accessible to Route 22. It is consider-
ably difficult to anticipate deveiopment of the north-eastern
region only by a large-scale installation of a pulp plant, If self-
sufficiency of paper were the goal of their policy, Recife would®
more. like.iy be the right place, this city being the cultural
center of the region. As far as development of the state of
.Maranhao.is concerned, Sao Luis,: capif(:al of fhe state, is rmuch
better. At any rate, balanced growth of various sectors of
industr_y would be advisable.

| In rega_rd to the second condition, it will be better to
select a center of development in some other region where
better forest conditions have been maintained and exploitable '
overcutting has not been started, if supply of industrial wood

is imperative. It should not be overlooked that both first and
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second conditiéns Would. not contribute much to the efficient
util.iza,-tion of timber from cleared lands in settlements nor to
the increase of employment among the farmers. Concerning
the third condition, it is neces'sary to consider export of pulp,
wood and wood products, excluding furniture, to other regions
or foreign countries because of the poor demand for them in _
the région. However, the export of forest products would not
form a direct connection between settlements and integration of
the wood industry.

On the other hand, it would be indispensable to supply
contiﬁuously a large quantity of wood with a stable quality to a
group of mills once a large scale of wood industry were es-
tablished. For this purpose well-{formed logging plans and
cifficient oi-ganization of the logging industry would be essential,
bearing in mind that a small amount of logs produced in cleared .
lands by farmers there will not be able to mect the demand,

In othef words, 2 short-term supply of farmers!' manpower.in
the logging oPeration, for insta.nce, | during their slack scason,
would not be able to furnish enough logs to the mills, and in
this way a constant supply of labor throughout the year would
_bccome urgent. It is not under such circumstances of the
integration of wood industry that the problems of efficient utili-
sation of timber and farmers' manpower wou_ld have to be
worked out. On the other hand, development of 2 small-scale
wood industry and a small new market for wood consistent wﬂ:h
the industry would be what they need to make the best use of

timber in the settlements and’ give: them employrnent
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The headquarters of SUDENE asked us to carry out this
project in cooperation with GIPM. We started to work at the
office of GIPM in Sao Luis, which became our base. Now we

‘Were in a position to draw up a development project for the
state of Maranhao, which did not cover the whole area of the
northeastern region. In reality the people are rather poor in
the state which has much possiblity of development, unlike the
desert in the east, and development of the state would contrib-
ute much to the progress of the whole area of the northeastern
r.egion. However, development of the state of Maranhao will .
not be realized onljr by emigrants to the inaccessible areas of
it who will engage in lo.gging to clear land for a.g.riculture, but
by industrié.l development.  Therefore, it is desirable to start
develoPrﬁent of industry in Sao Luis which is the largest city
in the state with only one but high level of industrial potential-
ity. This will be the first step to the development of the state
of Maranhao. ' |

Luckily enough, a development project has been in pro-
gress in the old city of Sao Luis by constructing an industrial
center in an adjoining area instead of destroying the old streets
of it. An office in charge of developing the state of Maranhao
is abbreviated as SUDEMA. Improvement of Itaqui port is a
good example of this prdject. It was due to the progress of the
project that the establishment of a wood indus.try' with a pulp
plant as the center of it was drawn up a8 a plan,

| In this case logs can be transported to the port at low

cost, making use of roads, rivers and sea from the forests in
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the interior of the étate of Maranhao via Pindare-Mirim. It is _
necdless to say that construction and maintenance of roads is
essential to secure the supply of a large quantity of wood,
thereby increasing the efficiency. Construction of a wood
transport-ship is also desirable for the purpose as logs can
also be transported from Belefn and other primary points.

On the other hand, it is desirable to establish at first
2 sawmill of medium scale, a flooring mill, and a furniture
factory in Pindare-Mirim, aiming to make posible the efficient
utilization of wood from clearcd lands and to increase employ-
ment of farmers in the area.. Furthermore, Pindare-Mirim
would become an advanced base to develop the state by indus-
trialization., gaining exPeriehce of operation of the wood indus-
try. ' In this way this project can kill two birds with one stone.

- At present stumpages in the recleimed Jand are burnt
up. However, gradual improvement of this wasteful way of
clearing should be made by starting selection of commercial
tree Spec:1es from the woods whu:h can be transported to the
mills in Pindare-Mirim for proc:essmg, instead of a drastic
measure to ut1llze completely 2ll the wood to be cleared from
the beginning. ' _

.;A__,szrpﬂar 'mod'e_rate-project is also desirable in estab-
lishing the wood industry. in Pindare-Mirim. "Enlargement of
the business should be carried out ste.p by s.tep, after con-.
firming fully the posalblhty of success at the next stage. Only
through this ba sic process will Pindare- rmrrn be able to |

supply wood to Sao Luis and ot_he‘rs..

- 10 -



In parallel with the establishment of the mills, organi-
zation of the logging industry must Be dealt with, starting on a
small scale as already-suggesféd. For progress in this, roads
will play a decisive role in transportatiocn of wood and wood
prcducts. In fact it is apparant that roads connecting the for-
ests in the interior of the state of Maranhao with Szo Luis will
determine the success of development of the state, Particu-
larly, a waterway in the Pindare river as well as Route 21 and
22 have to be maintained in good condition in all seasoﬁs. As
to this, in this report some valvable suggestions are made.
Transportation systéms in this region are of vital importance,
since they will be the main arteries in the regionzl develop-
ment that ties Sao Luis with the interior.

The former forest lands which were cleared for cultiva-
tion aﬁnually might be in danger of running to desert under the
weather and soil conditions of the state of Maranhao, and ex-
cessive rotation of crops without appropriate fertilizers will
eventually reduce fertility of the land. - Therefore, the béest
way to prevent this catast'rophe would be to apply crop rotation
side by side with aforestation. It is also suggested in the re-
port that following the ha;rvesting of commercial trees which
will be the raw materials for the wood industry, burning of the
forests'should-be done to malke the land rich, which will return
to the former forest lands after ha,ving. bee_'n cultivated certain
periods,

: F‘ina.lly, it can be concluded that the time might come

when mere management of forest resources along Route 22

-~ 1l -



‘would not result in sufficient utilization of the forest resources
in the state of Maranhao, On this assumption a remark is
added to the report re&ommending establishment of a base to
develop the forest resources along the Gurupi river be consid-
ered as the second step to the over-all utilization of the entire

forest resources in the state,
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Log of the Survey

TUE March 14 Arrival in Rio de Janeiro

WED 15 Visit to the Rio Office of ISHIBRAS Co. and
Mitsui Bussan Co. for making a market
research

THU 16 Call at the Jardin Botanico and inspect the
tree species there. Visit to the Japanese
Embassy, Foreign Ministry, and the
SUDENE branch office for making survey
arrangements {(leave Rio de Janeiro and -
arrive in Sao Paulo)

FRI 17 Call at the Sao Paulo Institute de Pesquisas
Technologicas and make study of tropical
wood |

SAT 18 Survey of wood utilization and price struc-

‘ture at the Maeda Furniture Workshop and -
the Enussani Sawmill |

105 - 19 Survey of the economic conditions in north

' Brazil; maker research 2t the Chamber of
Commerce and Industry -

MON 20 (Leave Sa0 Paulo and arrive in Recife)
Visit to the Japanese Consulate General

"TUE 21  Hearing of the situation iﬁ north Brazil at

' the Consulate General. Visit to the

SUDENE and. arrange for the survey sche-

duel | '
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WED March
THU

FRI
SAT

SUN
MON

TUE
WED -

THU

FRI

23

24
25

26

27

28
29

30

3]

Hearing of the situation at SUDENE and
the GIPM. 5Study of the wood of north
Brazil at the ITEPE _

Adjusting the data. Arrangements at Con-
sulate General

{leave Recife and arrive in Sao Luis)

"Arrangements for the survey

Hearing of the situation of settlement at
the office of the Japanese Medical Survey
Team _ '

Survey of the general conditions in Sao
Luis '

Digcussion 2t the SUDENE and the GIPFM
to determine the svrvey sc.hedule

Visit to the SUDEMA

Survey of the concrete telephone pole
factory, machine repair shop, and the

furniture factory supported by the Govern-

. ment and the Maior Sawmill

Arrangements for the survey schedule in

the interior, and on-the-spot inspection of

- construction work of new port at Itaqui.

“Also.survey of water supply capacity and

filtration plant at Batatan

‘Arrangements for the aerial survey sche-

duie-. Call on the State Governor and the .

Director of the Industrial Center.
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SAT

SUN
MON

THU

April

1

(leave Sao Luis and arvive at Alto Turi)
Aerial survey of the forests in the Alto
Turi area; hearing of the situation in the
area

Survey of the forests in the Alto Turi area
{leave Alto Turi and arrive at Zedoca)
Zedoca party makes aerial survey of the
settlement; hearing of the situation at the
Agricultural Experiment Site,

Bacabal party leaves Zedoca and arrive at
Bacabal. Call at the Bacabal County
Office; Inspection of the industry, visit to
the Statistics Office to collect data

Zedoca party leaves Zedoca and arrives at

Cocalinho, inspect the saw-mill directly

managed by the SUDENE; arrange for the .
collection of tho test pieces. Leave
Cocalinho and arrive at Zcdoca,

Bacabal party surveys the saw-mill and
market of wood and paper

Zedoca part}r- surveys‘thc movement of
population and_wéather pattern,

Bacabal party leaveé Bacabal and arrives
Pindare~-Mirim. Cazll at the Contry Office’
there; collect data at tho Stafistics Office

- Zedoca party leaves Zedoca and arrives at

Pindare-Mirim. Cali at the County Office;
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FRI April

SAT

SUN

MON

TUE

WED

7

10

11

12

survey general conditions, port, saw-mills
of box wood, wood market, wood utilization
and wood price. Visit to the Agricultural
Experiment Station

Survey of the furniture workshop directly
managed by the SUDENE. .

(leave Pindare-Mirim and arrive in Sao
Liuis) '

Adjustment of the data

Survey of the Japanese settlement in the
suburbs of Sao Luis, Survey of the situation

of building construction work in Szo Luis

' (ledvé Sap Luis and arrive in Belem)

‘Hearing of the situation at the Gencral

GConsulate; wood market at the branch
office of Mitsul Bussan Co., and settlement
in the Sao Paulo branch office of the Japan

Emigration Service (JAMIC)

' Survey of Belem port, wood from Amazon

at Museu Goeldi, soil and land fertility at
the North Brazil Agricultural Experiment

Station, Cn-the-spot inspection of the

: constfuctioﬁ work of the Japanése-Brazi_l-

ian match workshop

One party surveys the settlements, pro-

. gress of forest development and wood sup-
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THU  April

FRI

SUN.

MON

TUE .

13

ply at Tomeacu under JAMIC

The other party calls at the SUDAM. In-
spect development administration; survey
of the wood market at the Be_lem branch
office of Mitsui Bussan Co.

One party ieaves Tomeacu after surveying
the settlement and arrives in Belem to
survey the wood furniture market at the

Yamada Furniture Workshop and several

. furniture stores.

14

15

16

A1

18

The other party at Belem callé at the Statis-.
tics Office of the state of Para to collect
data

Survey of the pulp and paper manufacture

at the Pulp-plant FACEPA

Inspection of the settlement to develop
forests at Acara; survey of the ecology and
market of the .agricu’_l.tural and forestry pr.o—
ducts from the area |

{leave Belem and arrive in Sac Luisg)

‘Aerial_Survey of the forests and the develbp-

ment
Rearrangement of the survey schedule.
Adjustment of _th'e data

Adjustment of the survey instruments, ma -

terials and the data
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WED

THU

FRI

SAT

SUN

MON

April

19

20

21

22

23

24

Zedoca party {leave Sao Luis and arrive

at Zedoca), resurveys the forests and’
make experimental logging |

Sao Luis party collects materials and com-
puts the data

Clagsification and study of the test pieces
sent from Zedoca. One party leaves Sao
Luis and arrives at Fortaleza to visit the
Dean of the Ceara University School of
Economics, Survey of the development
conditions.'of the astate. Call at the
Fortaleza branch office of the SUDENE and
Northeastern Brazil Development Bank
Study of the wood and survey of the wood
market.

Zedoca party leaves Zaedoca and arrives in
Sao Luis,

Fortaleza party surveys the conditions of
the urban area and the port. |

Survey of the furniture stores. Adjust-
ment of the data.

Fortaleza party surveys the wood market.
Leaves Fortaleza and arrives in Sao Luis.

Discussaion on the collected data to decide

a developing plan.

Visit to the Director of the Industrial Cen-

ter. Discussion on the data of the industry
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TUE

WED
THU

FRI

SA'T
SUN

MON

TUE

WED

April

May

25

26

27

28

29
30

" of the state of Maranhao; guidance in the

manipulation of the instruments; preparation
for the discussion to be held on April 25
Discussion with the officials of the GIPM to
evaluate the conclusion. The SUDENE to
determine the test pieces to be sent to Japan
Adjustment of the data

{leave Sao Luis and arrive in Recife)

Visit to the Consulate General. Interim
report on the outline of the survey. Ar-
rangement of the survey schedule

Call at the Nippon Reizo Co, and the Train-
ing Center of Fiber Industry; hearing of the
situation. Arrangement at the SUDENE
Arranpgement for the survey o
{(leave Recife and arrive in Salvador)

Call at JAMIC; hearing of the forestry and
the wood market in the state of Bahia

{(leave Salvador and arrive in Brazilia)
Inspection of the city and market

Hearing of the situation in Brasilia at the
j'apanesa Embassy o

(leave Brazilia and.arrive in Sao Paulb) |
Interim report on the 6utline. of survey;
arrangement for the survey at the Consulate
General; hearing of the situaﬁon at the set-

tlements.
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THU

FRI

SAT

SUN

MON

TUE

May

‘Discussion of plywood production with the

director of the plywood plant
Hearing of the situation of the scitlements

in the socuth at the branch office of JAMIC

and arrangement of the survey

Hearing of the situation at the ASPLAN.
Inspection of the American Saw-mill; mar-
ket research at the Madeirex Lumber
Wholesaler; survey of the wood price and
quality

Discussion with the heads of the Japanese
North Brazil Development Conference
{leave Sac Paulo and arrive at Iguacu)
Survéy of the forest conditions; hearing of
the silvicultural conditions at the Iguacu
branch office of JAMIC

Survey of the logging industry and the

second growth, and transportation of logs

by the Parana river

(leave Iguacu and arrive at Curitiba)
Survey of the southern forests and the
wood market at the Parana forestry col-

lege; survey of the yield rate, efficienéy,

- price and quality of the plywood plant at

the Madeiras Conipensado and Codega
Survey of the mechanized logging industry

at Catapila de Curitiba
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WED May 10 Hearing of the situation from Dr. Lucas A.
Tortorelli, F.A.O. Hearing of the timber
utilization and situation in the south and
north from the professor of the field at
Curitiba Forestry College. Call at the
CODEPA and collect data; survey of the
largescale tree planting program of the
state of Para
Hearing of the situation in southern Brazil
at the Industrial Union of the state of Para
(leave Curitiba and arrive in Sao Paulo)

THU i1 {leave Sao Paulo and arrive in Rio de

" Janeiro)
Interim report on the outline of the survey
at the Japanese Embassy

"FRI 12 Adjustment of the data and the arrangemecnts

_ for the survey

SAT 13 Ditto

SUN - .14 Departure from Rio de Janeiro
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Chapter II - DeveloPmen't Project of Wood Industry

As was stated in the previous chapter, development of
forest resources in the state of Maranhao will not always be
advatageous, compared with that of other states, In the state
of Maranhao, which is not blessed with other natural resources
and to which the importation of the primary products econom-
ically from the other states is not so convenient, industrial
development in and around Sao Luis will be essential in order
to make possible and advance a higher economic structure |
there. The forests are very important resources in the state
that can contribute much to reach the goal, _

At present techniques of logging as well as transporta -
tion have not been developed, and surveys of the forest re-
sources in the state have not been sufficient. Therefore, it
will be too early now to combine development of the forest re-
sources directly with that of industrial city in S-a.o Luis at the
present stage of a mere planning. For this purpose, a number
of prerequisites must be established: The problem in this case’
is in the processes of taking in hand the pre_requisites. one after
another to develop the wood industry step by step within the |
‘constraints of possibility. If the above-mentioned direction - _
‘were looked for, what project would be right? We would like

to study the matter in the following sections,

1. Timber Resources in the Area under the Dil.‘ect' :

Control of SUDENE

A greater part of the forests in the state of Maranhao



except for the babacu forests and swamps near Sao Luis in the
north are classified in the Amazon tropical rain forests and
are rich in tree species. Therefore, almost all of them are
broad-leaved forests.. In average there 2re more than two
hundred tree species in one hectare of it. Forest resources
under direct control of SUDENE are located in the same region,
but surveys of it have been imcomplete and with poor data.
Definitely, aerial photographs and analysis of it are necessary
to throw light upon these vast forest resources, but such data
have not been available. We tried to determine the timber re-
sources under SUDENE and the possibility of their utilization
on the basis of our observation and survey with information of
forest survey by GIPM. '

According to the surveys carried out by Dr. Hildebrand
with GIPM by setting up a belt of sample plbts around Zedoce,
usable volume of stumpages with DBH over 25 cm. excluding
crown ranges from 127 cubic meters per hectare to 343 cubic
meters per hectare. In average 220 - 330 cubic meters. Kind
of tree species are many and comprise common and majestic -
oneé, but their distributions are not a_veraged.' Tree species
from eight sample pléts are shown in Table 1, in which volume"
‘and r_mr'r.mbe.r of each tree species per hectare are also set forth.
From this Table volume of the cut by species will be estimated.ﬂ

- Actuzally, we broght h.ome samp_ies of various tree spe-
.cies_ obtainable through GIPM irom logging in the state to claf-
ify their scientific names of the sPeéies' and.the possiblility of

their being commercially valuable. It is these characteristics
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that determine the extent of uses of the tree species in the wood
industry, and in consequence the future of the development pro-
ject of the wood industry under consideration, the results of |
which are shown in Table 2. As can be seen, there are many
tree species not available for sawntimber or plywood,

It is well-known that saw logs and logs for plywood are
more valuable than pulpwood, so that right tree species should
be allocated for the desired use. Those tree species suitable
for pulpwood are classified in Appendix after experiments were
made. Some tree species in the Table are difficult to cook and
the yield rate is not good. However, they can be utilized if an
appropriate means of cooking were chosen. Considering all
these characteristics in relation to market conditions in Brazil,
the uses of each tree species are shown in Table 2. Such trec
species without any remark in the colume of uses are consid-
cred to be usable for pulpwood and wood for hardboard. Total
‘volume of each tree species by uses are illustrated in Figure 1.
The constitutibn of thern is a little worse than of those to be
produced from the Amazon basin, Incidentally, our obéerva-
‘tion 'a'nd -experirhents revealed that their quality is not so good-
as that obtainable from Amazon'. However, they can be consid-
Cered suff1c1ent1y suitable as Taw ma.tenals for the wood indus-
' t'i*y. As a.lready mentioned, grmmng stock of the forests in this
region are not excellent among those under direct administra-
tion, as seen from the sky, but can be cla.ss1f1ed between A _
class and B class shown in Fig. III-1, It is considered that the

greater pa.rt ‘of ‘the forest resources under the direct adminis-
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‘tration are more or less similar to this class, .-

It was dtiring the rainy season that we came to the state,
so that we could not carry out a large scale.of experimenfs on
logging. Nevertheless, it will be safe to estimate that the av-
erage of the growing stock per hectare by suitability classifica-
tion of uses would be those as shown in Table 1, although some
modification might be necessary as to the species and growing
stock ratio which will be utilized in the progress of develop-
ment. However, on the classification of uses in Figure.l we .
have laid our plans for the development.

In reality, growing stock per hect.ar'e in the deep forests.
of Pindare area seems larger than that.in Figure, and that
along the Rio Gurupi valley, Better quality for lumber and ply-
wood seems to be also larger than that in the Figure. However,
we can say that there is no reliable data at all at present that
can evaluate our figures and tables, which were made to the

bést_ of our ability and were the base of our development project.

2. - Stages of the Devélopment:Pi‘.ojéct--

If the conditions of the forest resources and utilization
of the forest products were approximately those set forth in the
previous section, there could be several plané of industrial
development, because there are vast forest in the 5tate. upon
which any plan can depend, even consﬁmiﬁg excessive volume
of timber. - The resdurces‘would'not be exhaustible in the near
futuré. Even allowing that, we should not forget that once mills

started operation, continuous supply of wood will be essential
daily to turn o_ﬁt a certain amount of products from them, It
' - 27 -



is under these circumstances that a concrete shape of logging
project has to be taken, for the purpose of which manpower,
equipment and transportation facilities have to be secured.
On the other hand, a seed of modern wood industry has
~ to be sawn and raised to attain more sound industrial growth.
The wood industry at present in the state of Maranhao
still appears to bé primitive, and it is rather dubious that even
people engaging in the production of lumber and furniture have
kept up with the progress of modern wood industry. Therefore,
while the sudden establishment of a group of large mill éom—
plex coul.d be undertaken, full 2nd efficient operation of them
would be extremely difficult. This being so, it is proposed to
divide the whole processes of development into three stages
“with an aim to achieve a gradual but systematic growth of it.
At each stage preparation for the next stage of development
would have to be made, working out every problem of prerequi-
sites for it to the extent that construction of the next stage
would become resonable. '
- The f1rst project demands establlshment of a saw-mill,
floormg mill and a furmture factory near Pindare-Mirim,
_l.ocahon of which should be the Closest to the area under the
‘direct administration. Pindare-Mirim is now a farget of de -
'velopment to be undertaken by SUDENE T}ns city, ‘having a
population of 8, 000, can be reached not .only by road but also
by a waterway, It will be an 1mporta.nt transit base for the
transportamon of logs when the integration of wood industry is

accomplished in Sao Luis in future, At present agriculture is-
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the center of industry of the city, and the level of its techniques
is, frankly speaking, not high, with two saw-mills equipped
with circular saws to saw hewn square and lumber. The vol-
ume of logs passing this point or consumed in this neighbour-
hood has reached 25, OA(‘J.O cubic meters per year only through
irregular and primitive business.transactions. In addition to
the industrial techniques, the level of culture also has not made
good progress,

The amount of water available from the Pindare river
has been ample and industry of any kind can be fully supplied
with water. When a power-generating station which is now
under construction at Boa Espelansa is completed, the city will
be able to purchase electric power a.dvaxitageously because of
its short distance from the station. However, other points that
were not enumerated here indicate disadvantageous terms of
industrial locgtion of the city. In other words, ifa 1argé—scale
mill or a group of mills were established here, they would have
to import many skilled manpower from other regions. If em-
ployees of the ‘mills wished to enjoy standard of cultured life,
they will not be able to settle down in this place.  Especially,
it will bo extremely d1ff1cu1t to cmploy skilled cngineers.
Moreover, waste matcrmls outflow from the uncomplete pulp:
plant may prevent f1sh1ng down stream of the Pindare river,
and long and poor transportation facilities caused by poor de-
mand in the area may adversely affec.t the quality of the pro-
ducts. F¥From the foregoing it will be seen that_there are many

problems in establishing the wo'od. industry here, considering
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all these circumstances together.

On the other hand, this city is vitally importantas a
transit base from the standpoint of connecting 5ao Luis indus-
trial project with development of the forest resources in the
area. It will be indispensable for the growth of the city to
train the personnel to acquire experience in wood processing
and marketing,. and to form the way of thinking among the in-
habitants so that they pay much attention to the industrial utili-
zation of wood,

As a preliminary step it is suggested first of all to con-
struct a saw-mill that can be operated with low level of tech-
niques, and a flooring-black mill in relation to it, both of
which turn _OLit primary good saleable in other areas. In ad-
dition to it, a furniture factory should be established to meet
local demand for the products,

As to supply of j.o'gs, only valuable tree .species as
sawntimber should be cut, and the rest burnt up. Th:us,' the
way of harvesting is to start from the conventional stage of
procedures and go up to the latest and ad\_ranced way of develop-
ment, this being the most feasible process to follow.

When this project is successfuily accomplished, anoth-
er set of similar mills should be established to attain a posi-
tion of the base of lumbcr at Pindare-Mirim. A series of
activities up to this stage is considered to const1tute the fl!‘St.
project, which will help economic 1mprovemcnt of Pindare as
the center of regional agriculture. '

It is after the stage of the first project that wood
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industry would be established in S2o Luis, which is the capital
of the state of Maranhao with a population of 350, 000, enjoying
a living and clutural standard far superior to that of Pindare.
Concerning industrial techniques, it is only & technical school
that has been established in the city as an edﬁcational institute
for the manufacturing industry. However, an auto-repair shop
under the rmanagement of SUDEf\I_E, palm oil factory, coca-colé
factory, and so on are under operation. It should be noted that
it would be possible to employ some of the citizen in the new
industry.

As already mentioned, industrialization of Sac Luis is
greatly important.to develop the state of Maranhao. It is due to
the growth of the sugar industry that Recife has grown from a
small city liké Sao Luis to be the fourth largest city in Brazil
with a population of one million, There is some possibility of
achieving similar progres.s in the development of Sao Luis by
utilizing primary goods from the forest resources in the state
to work up a2 wood ind_ustfy. This. could be a short-cut to suc-
‘cess_.. -‘We will take this as a start of the second project, and
will describe it further now. |

' Our .first and basic aim _i.é to utilize logs. This ieads to
the infegration of sawmill, floéfin_g mill and furniture fa 6tory
as the initial and essential plan. In parallel with them, it isl _
advisable to.install a plY@ood plant to export the products to the

. United States of_America.._. In addition to them, a pulp plant |
which utilizes wastes i.rom‘ the sawmill and such tree éepcics _

not available for lumber and plywood, and a particle-board o
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plant which makes use of wastes from the plywood pla.nt with

comparatwely homogencaus guality should be set up Saw dust

should be dumped In future it may be ma.de use of to turn out

cornpressed fuel or briquettes which will be in dgmand as low

‘priced fuel, This mill being close to the city, the cost of the

fuel will be eased considerably.
Along with them it will be of utmost importance to en-
sure an adequate supply of water to the industry. The capacity

of water supply in Sao Luisg is now 25, 000 cubic meters per day

- and will be increased to 56, 000 cubic meters per day when a

reservoir at Batatan starts to function. Deducting essential

water for daily life which is estimated to reach 35, 000 cubic
meters, 21, 000 cubic meters of water would be available for
other use per day. However, 50, 000 tons of water is neces-
sary for turning out 100 toné of pulp, hence a shortage of water
problem will have to be solvéd

Obviously, it is essential to supply enough water for
any mdustry in 1ndust1 ial city planning. Our investigation
could not reveal tha.t a water supply program has been. contemn-
plated in the case of mdustmal city planning next to the Itaqui
port, Ifa complete water supply program has not been given .
consideration, it is hoped that one 1ndependently from our pro-
ject w1ll be worked out,

‘This island being rolling, not to speak'bf an example of
reservoir at Batatan, it is presumably possible to construct a
reservdir’ and a wa.lterwa,y from rivers ciose to:it “Under these

mrcumstances, water supply program afid’ constructwn works

LI LD ‘_‘."'__lL-""
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should be started as one of the prerequisites of pulp plant con-
structwn, concurrently wit the progress of the fu:st project.

Next to be taken in hand is the construction of a port at
Itaqui. It is a considerably long time since the construction
work started. ~ Upon completion of the work, machinery, c.on-
struction materials and various kinds of raw-materials would -
he easy to import, resulting in saving much time for the con-
struction of mills and smooth operation of wood processing.

According to the present project, ship berths with the
capacity of 5, 000 tons is under consideration, but cohstruction
of one with 20, 000 tons capacity is desirable. When transpor-
tation net-works became sufficiently developed, it will be pos-
sible to make pulp chipes {rom surplus wood in the mills and
export not only thém but pulp or other products to foreign
countries. Inversely, when pulpwood is in short, they will be
able to import pulpwood or chips from other regions,

- Secondly, it-is désii-able to construct an all-weather
1'oad or waterway bctween Pindare and Sao Luis. Present road
can not be used during the rainy season and even during the dry
season the road surface is not solld-enough for a heavy truck.
This road has to be improved as soon as possible. |

It the case of a waterway through the Pindare river, ' -
translgortatioﬁ would be more convenient and cheaper. At pre-
seﬁt, tranSpbrtation cost of commondities by land bét\vaen Pin~
dare and Sao Luis is three times as high as that by water. It a

xcluswe transport-s}np were ernployed for wood frelght rate

EN

wotikd be much loWerecI

- 33 -



The Pindare river is high but there are shallow waters
at several places on the way, and that would have to be re-
medied, If 500 cubic meters of wood had to be transporte;l
daily by water, special type of rait which will be described
later would be worthy of coﬁs.idera.tion. The merits of water
transportation of logs is that immersgion in water prevents
deterioration of the qualily, but some measures for transport-
ing a large amount of logs and that for sinkers would have to
be worked out. _

Some long time will elapse before the third projeét can
be taken up, when, for instance, expansion of the wood industry
in Sao Luis might be atiained in the new situations in that time,

In this report a blue print of a complet.ely new city of wood in-
| dustry is to be considered, construction of which depends upon
the progress of development of the forest rescurces along the .
Gurupi valley and other forest resources, excluding those from
which logs are transported through Pindare.
| This city is:'to be built artficially as a center of wood
industrj on 2 scale much larger than that of Seo Luis. To such
center a hard-board plant should be added.. Assuming this kind
of integration of wood industry can be achieved in Sao Luis,
modification, when necded, will be easy. Candidly speaking,
a log supply project is more important than a blue print of

‘plant arrangement.

3. " Thé First Project -

In the first project the establishment of 2 sawmill with
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a flooring mill and a furniture factory was proposed to lay the
foundation of the development. The location of the integ.rated
wood industry is on the westside of the intersection of both
Route 22 and the Rio Pindare river which will be used for the
transportation of logs to Sao Luis. Another way to establish it
is in Pindare~Mirim, in the case of which a small landing place
where Joading and unloﬁding will be feasible in all seasons will
have to be constructed and a log pond next to the mills., It is .
desirable to keep in store logs for as much as three months'
operation of the industry in the log pond., Estimating the ca-
pacity of storage of logs as 0.3 cubic meter per square meter,
then the first stage will demand 18, 000 square meters and the
second stage 35, 000 square meters of log pond, respectively,
as will be explé.ined later.

The scale of the sawmill is proposed to be medium in
principle at first, because at this stage demand for lumber
would not be enough, and forest workers will not have much ex-
perieﬁce of logging. |
- Growing stock of the forest under the direct administra-
tion in log volume is 220 cubic meters per hectafe in average,
among which that of sawn tifnber 'i_s approximately 90 cubic
meters. At the initial stage of development it will be difficult
to harvest and haul all of 'the‘ sawn timber from the forests;
about 20 per cent of them wﬂl be left in the woods wi_th.such

tree species as are not suitable for lumber, both of which will
| be burnt up eventually., If onec hectare of forest stand Be cut

per day, logs to be transported to a sawmill would be 70 cubic
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meters per day. If yield rate of sawing were assumed 65 per
cent, 45 cubic meters of lumber would be obtainable. Flow
sheet of this case is illustrated in Figure 2.

Eqguipment, site, and allocation of manpower are set
forth in Table 3. In this area the rainy season lasts about six
months during which time timber production will be halved and
cven during dr;} season incomplete logging system would make
necessary the storage of logs for three months, totalling 5, 300 '
cubic meters. A log yard with this capacity will be needed.
However, considéring termite damage and decay, a log pond
would be advisable.

Roughly 70 per cent of logs transported to sawmill would
be suitable for furniture, so that a pretty large furniture fac-
tory can be operated. But distance from here to other states
or Sao Luis is. so long that merits of production cost would be
offset by transportation cost. Consequently, furniture produc~
tion will have to be restricted to meet local demand for it from
'__Pindar_e-’Mirim, other local .cdmmunities, and people' in settle-
inents. Produ.ction of 4 furniture will be 1,200 a year, which
will be sufficient for the demand.,  Equipment, site, and man-

| power for the faétory is éhowu in Table 4. (This factory may

 produce more furniture or furniture parts for future.)

Tree species available for flooring in the state o'f_

:_. Maranhao and under direct a.dministrétion é.re Pau amalero,.'

Sﬁcupira, and Totajuba, the total volume of these trees being
assumed to be only 6 cubic rﬁeters per hectare. Therefore,

| establishment of a flooring mill is orﬁitted, and it is suggested

that logs suitable for flooring would be'.ripp'ed or cross~-cut by
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.surplus capacity of the sawmill to meet the local demand for
flooring. If production and export of parquet were pursuéd, a
parquetmill can be built, making use of many kinds of tree spe-
cies around it. But a dry kiln and such techniques higher than
those of sawmill production would be needful in this case. It
‘will be better for them to take it up at the second 'stage of the
first project. R

After the first stage has got a good start in the right
direction, another complex of sawmill, flooring mill, and '
furniture factory, should be established atthe same place, The
flow sheet in this case is illustrated in Figure 2. The items of |
each miil could be similar to the former one and .equipment,
site, and allocation of manpow.er of flooring mill is shown in

Table 5. {(The plan of parquetmill is as shown Ohmi report}

4. The Second Project

With the integration of a wood industry attained in Sao
Luis, and the first project under stable operation, the second
projeét would start, At the same time, at the interesection of
the Pindare river with Route 22, a log yard should be constru-
cted wifh necessary and sufficient area together with loading
facilities, which is operational_ throughout all seasons.
The .log' yard should be a log pond with capacity to handle
sinkers as will be described elsewhere. The siorage capacity
of it is suggested to be 30, 000 cubic meters, and an area of at

least 100, 000 square meters would be reqﬁired. In addition to -
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it, another 10, 000 square mecters of site will be necessary to
e¢stablish other facilities and a temporary log yard. It is need-
less to say that improvement of waterway of the Rio Pindare
~river and that of road surface of Route 22 as well as building
ofa bridge over the river are much needed.

The integration of wood industry at this area includes
2 sawmill, flooring mill, furniture factory, plywood plant, par-
ticle-board plant and a pulp plant,

The {urniture factory aim is to meet demand in Sao Luis
and its daily production is limited to 8 sets, the contents of
which being not different from the previous stage. But another
line of production will be added to it.

The flooring mill will produce parquet for export in
addition to the main products Io.r local demand, activities of
which will remain unchanged as in the sccond gtage of the first
project,

The initial set of a sawmill, flooring mill, and a furni-

ture factory will'.expand to two sets as shown in Table 3 and 4,
and another set as shown in Table 5. Although they operate in
the same building, each mill can be independent,

Growing stock of tree sepcies suitable for plywood.prm
duction is show in Table, being about 30 cubic meters per
heéta.re Assuming harvest of 2. 5 hectaere of forest stand per
: da.y, volume of Logs ‘co be transported to the plant will be 75
cubic meters per day. Estimating the vield rate bemg a.rounci
50 per cent about 38 cubic meters of the products will be man-l

ufactured each day, The rest of the logs would be tranSported
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to the sawmills, Way of logging in.this case being clear-cutting,
90 cubic meters per hectare of sawn logs will be hauled from
stands. Deducting 30 cubic meters per hectare of logs for ply-
wood, 150 cubic meters of saw logs will arrive at the sawmills
daily by harvesting 2.5 hectare.s of forests,

A particle-board plant will make use of waste from the
plywood plant to manufacture single-layer boards, to the sur-
face of which a veneer will be applied by adhesive to make the
.products. This commondity has not been on sale in Brazil.
One of high quality is needed for export, and steps will have to
be taken to open a new market for it.

- The capacity of the pulp-plant should be as large as the
one described in the Ohmi report, manufacturing 100 tons of
bleached pulp per day, 870 tons of printing paper per month,
420 tons of wrapping paper per month and 600 tons of kraft pa-
per per month. The whole flow sheet is illustrated in Figure 3.
All such logs suitable for plyﬁv_ood that were collected via
Pindare-Mirim should be transported to the plywood p.iant in

-Sao Luis. Itis needless to say that the pulpwood consumed in .
Saoluis would cofne from Pindare at the same time. Trans-
portation of logs between Piﬁdax_‘é and Sao Lauis will be made
chiefly by water and supplemented by land.
~ Transportation by water will employ a special raft with
tow boat as will be stated later, and particular attention should
be pald to transport sinkers by the rafts. |

The plans of pulp plant and plywood plant are as shown

Ohmi report. - Equipment and manpoer necessary for the par-
ticle-board plants are illustrated in Table 6.
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In the integrated wood industry in Sao Luis a long pond
should be constructed with the capacity to store as much as
three months' consumption of logs by the industry. It should
be designed to handle sinkers by making use of ebb and flow.

As to a log yard a remark will be made elsawhere,

‘5. The Third Project

This project should be carried out when the integrated
industry in Sao Luis is able to meet any demand for the pro-
ducts in and out of the country. If the products from the in-
dustry were in bigger domand than the capacity of production
that was set in the previous project, logging should be achieved
to utilize the forest resources in the state of Maranhao along
and near the Gurupi valley to be.well.of'f in the region, but
should strictly avoid transporting logs through Pindare-Mirim
because of its high cost. In this state integration of wood in-
dustry should be attained at the intersection of Route 22 with
the Gurupi river as will be mentioned later. A scale of the
industry should be dtermined by the demand for thé products.
If the scale of it were assumed to be larger than that in Sab
Luis, its flow sheet will be like that illustrated in Figute 4. .
Details of the project were omitted becé.use the future will
determine them. The .over-all logging project covering three

étages is shown in Table 7,
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FIG O-1

FIGURE II-1
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FIGURE II-2

FIG I1-2  FIRST PLANNING (lha/day cutting .
for each step)

First step
Log for Sawing -
(701n3/d)
Sawn Lumber
(40m3/d )
Sawn _ — Fui‘niture
-  Lumber . {4/a)

(Zm3/d)

Sawn N Flooring
Lumber . (1. 8m3/d )
(2.6m3/q)

Second step

Log for Sawing
(70m?/d)

v

Sawn Lumbér
i{zom3/d )y

Sawn F ' b
— - Fur T
Lumber niture

Saw '
sen > Mousic Fioor
(23m3/d ) (Lom3/d )
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FI1G, II-3
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!
Waste Wood from ] T
Saw Mill {35m>3/d )| | ‘|
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FIGURE 13-3

SECOND PLANNING (2. 5ha/day cutting)

All Logs
(550m>/d )

Sawn Lumber

(71m3/d )

—= Furni-
ture
(8/4 )

Sawn —=Mosaic
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—i Waste Wood—>Particle

from.
Factory
(zom3/a )
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_Pulp -
(100¢/d )



FIGURE II-4.

FIG, I1-4 THIRD PLANNING (19 h2/day Cutting)

' - For |For For
Pulp wood Hand} ply- | Sawing All Logs
(1050m>/a) board wood| (600m3/d) (5 500,34 )
_(250m/d)300m74) ! '
” [ Sawn Lumber
] (320m3/d )
1 Sawn Mosaic
Lumber Floor
| [(70m3/d)=(50m3/d )
B
Plywood
' (150m3/a )
_ Waste Wood ‘Particle
B from ply- -3 Dboard
wood - {32¢/d )
Factory
L (gom3/q)
Har‘dbo.ard
(100t/d )
Pulp
(300t/d )




Table I1-7 Cutting Plan

Table -7

| Total Total
Step of Cutting Cutting of. Cutting of‘ N
Indus- Area Area |Cutting[Volume | Cutting Remarks
triza- : Area Volume
tion (hd/a) [(ha/a) |[(m3/&) | (m3/a)
¥ First |[Near
‘2 Step  |the i B! 70 70
E Zedoca :
[4F
i SecondNear
HlStep [Zedoca 1 2 70 140
[ER o
Second |Inner
Planning |[Area of 2.5 4.5] 550 690
_ Pindare
Along
] and .
Third | ar 10 14.5 | 2200 | 2890
Planning Jthe :
' Gurupi l
Valley §
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Table II-1

Table II-1
. . Species : Volume m3/ha Number no/ha
Acoita cavalo 2,27 1.50
Algodho bravo 0.76 - 0.25
Almora 0.36 - 0.38
Ametiju | 0.86 0.87
Amesela 1.06 1.25
Andircba 6.17 4.37
Angelim 1.11 0.38
Angelim d'agua 1.10 0.13
Angelim de coco 1.06 0.25
Angelim bfznco 0.18 0.13
Angico branco 0.32 0,13
Angico preto 0.55 0.13
Axixa 1.89 1.12
éacurl 1.20 0.50
Bacuri pari 0.81 . C.63
Barriguda R . 11.54 0.38
Barroze ' 9. 40 8.61
Barrote vermelho 10. 38 2.50
Birabu = envira vermelha 0.10 0.13
Breu - preto 0.19 0.25
Broqueiro . 0.73 1.12
Buraninha' 0.07 0.13
Burangi 3.14 0.50
Burdao _. Bré.vo 0. 37 0.25
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" Table II-1

Species Volume m3/ha Number no/ha
Cabelo de cutia 0.17 0.25
Cacauzinho ' 0.30 0.38
Cajueiro bravo : : | 5.23 0.50
Cajuacu (cajui) 21.38 3.87
Capeeira vermelha 0.08 0.13
Catingueira 1.80 1.12
Catuabka branca 0.09 0,13
Cedro rosa 0.29 C,25
Cedro bravo 0. 66 0.13
Conduru branco 0.11 .13
Copaiba. 1.38 0.13
Costela de anta 0.25 0.25
Cravo preto 0.05 0.13
Cupiuba 0.965 0.50
Cupuacu Q.97 0.87
Cutiuba 0. 46 C.25
Emb.irib'a 0.42 G. 38
Embireira 0.55 0,50
Emburaninha 1.03 0. 87
Estopeiro 8. 09 1.00
Faia 3.35 2,50
'Fa.va_‘ 0.05 0.13
Fava de anta 0. 07 0.13
Favela: 5. 67 1.50
Faveira 137 0.50
Feijé.o bravo 0.06 0.13
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Table Ii-1

Species Volume m3/ha Number no/ha
Freijo | 0.35 0. 38
Gameteira ' 0.98 0. 50
Genipapinho 0.65 1.12
Goiabi  nka 0.25 0.25
Goncala alves 0.85 0.75
Imbauba 0. 80 0.75
Inga (brenco) 0.06 0.13
Inga bravo 1.78 2,12
Inhare | 0,74 0. 50
Jaraguba | 0.31 0.13
Jatoba 4.53 - 0. 50
Jatoba mirim 6.22 Q.87
Juruparang 0.27 0.75
Leiteira 0.76 . 0.38
Liméaozinho 0.08 0.13
Louro 1.34 D.25
Mama | caehorro 0.16 0.25
Mamui | 0.76 0. 38
. Mangue  branco 2.01 2.12
Mangue (vermelho) 1.74 2.12
Maria prét'a. : 0.57 0.63
Macaranduba (vermelha) 0.42 0. 38
Macarandubinha 0,11 0.13
Mirindiba - 0.37 0. 50
Mutamba branca_\. 0.16 0.25
Mutamba preta 0. 51 0.87
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SHecies

Muriei bravo
Murure

Paruru
Paparauba amarela
Paparauba branca
Pau amarelo

Pay d'arco (amarelo)
Pau d'arco sapucaia
Pau negro

Pau pombo

Pente de macaco )
Piqui (2)

Piquirana

Pitomba de [eite
Sacupembinha-
Sapucaia

Sucupira (branca;).
Sucupira preta
Tamaxrina brava
Tatajuba

'I‘#uari branco
Tauari preto

Tuturuba

Total

Volume m3/ha

Table II-1

Number no/ha

0.20
.91
. 65
.18
.25
.03
L24
.50
.16
. 40
. 66
.30
.34
.02
.73
52
.16
0.72
0. 48
0. 31
19, 08
26, 51
0.77

e - = - = = R T )

g

220, 84
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Table II-2
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Table I1-2

Suitability for processing of Maranhao wood
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Suitability for processing of Maranhao wood
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Table II-2

Suitability for processing of Maranhao wood

; ]
ysppurd N : eoed
daqumi pameg g L =g a 181 2570 & ap eaed
_ _ (¢ etes
31 9 - ¥ D umoaq $5°0 (eeeneoj01d) oxno-T)
. qSIEPRoY ‘ds erednoy eled
2aNJTUING . ystyjuid . . mm tadoq
fIaquuIny pasmes q E 4 v Bty V9 ..o © B0 WPIIAD ] o 8.4
Iaquny
pames ‘Isquuni - o3Iy A ‘0 (a=e0eriiy) »ou®RIq
2ro2 “3e0old 4 € ¢ q ysthein 51 ‘os eqredy ertaxiquus
5 2T . {owoderequioy) o
iaquIny pameg v £ Z 1= ysihen 51°0 ‘ds eqen BIIqQU g
2In]TUINy - uMmoIg . ) ﬁﬁ.mﬁ.?m
‘roquUmy POmMES 0 0T ~ L a qSTPPOY ¥L°0 & | t2aTAul
o . mm.mmu.mwmhavoa
9IMYTUINT K . uMoOIq . +ds| ‘.m niyn
‘T9qUuUN] pames g L 5 a YSTPPaY 87 "0 BISAYD0 A nanD
‘poomhtg J0 BatEND
(£ep) _
. potxad Furpno {po1ap i1e) aweu sweu
0 wﬁxu.muﬂ.v gutfap 10} ATOTED Aytaead . S1j13Uatag UoUIwo )
urry] |(£371qeIng s1yioadg _

- B3 .



. _ 93IYM . ; u
M =1 1 I D ﬂHm.m.h.mH.mU m..hw 0 [ =AUl
m 2ITYA . {(o=odRIOW) ejaaxd
S v voTe d ysifein 9¢°0 ‘ds widoassn e2gATqQUI]
r : 23T M . (2=32RIOW) eourxq
K .4\ £ e g ysihein 91 o ‘ds erdoxoon BQUEQW]
: Ao.muu.m&.oﬂwmm ) . .
. :
I2quiny pameg a 92 - €2 o MOT[R X €8°0 . 'ds| TpueUEnd
c sndigooyouorT|
o
o UMOIq .
L& . .
2 a 0¢ - 92 v |9sppay 660 I nl1qeng
p: A@mwumwﬁwaumuﬁu .
IDDUDA ‘
o ‘ L 110108 | E2ATE
D aInTuIny a €2 - 07 2 ystpayg 660 WnT[OJTUIK eIy oreduon
.1..3&5.3 pomes wWnuo I3y
: ok
o moqreh {2820 ePTHIADDTY ) .
: 9] 0z - 61 v 1q81T 08°0 .eyeisniug| BurIEdIUaD)
i wagenyy |-
o (Aep) : :
osn Bunioein potaad Furyins 10709 (polap 1te) auIeU swreu
: JutAap 103 Ataexd DIFIIUBIDG | UOWIWION)
: 3 arryl | £riqeing oyyoadg _ )




Table 1I-2

Suitability for processing of Maranhao wood
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Suitability for processing of Maranhao wood

Table II-2
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Table 11-2

Suitability for processing of Maranhao wood
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Table II-2

Suitability for processing of Maranhao weood
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Table II-3
Table I1-3

Sawing factory

(a) Machinary

Price
x 1, 000
Ttem Capacity Number Power yen Remarks

Band mill 1,500 m/m 1 75.00kw 2, 500

Auto Feed 1,200 1 30.00 5, 000
Carriage _

Frame Saw 400 1 75. 00 4, 000

Auto Roller
Band Resay 1r100 1 23.50 1,500

Auto Roller
7 Band Resaw 1r100 1 22.50 1,150
Ripper | 350 1 11.25 900

Chain Saw 2,000 ' 1 7.50 300

(Subtotal) _ (244.75) (15, 350)

Log Winch 12 ton 1 7.50 350

Live Deck 6m . 1set 4.50 . 700

Log Loader 10 ton 1 set 11.25 750

Chain 6 m 1 set 3.75 500

Conveyer : .

Chain L.oader 3 ton 1 1.50 520
Live Rolls 200 m/m 28 4.50 1,050
-Live Rolls = 120 m/m 65 8.25 1, 400

Skids - 9 set 6.75 1,350

Conecting Roller 8 set 950

- 61 -



. Table II-3  "Sawing factory

Price

x 1,000
Item - Capacity Number Power vyen Remarks

Belt Conveyer 18 m 2 set 9,75 1,400
Chain Conveyer Im 1 set 1.50 400
Dust Collector ' 1 set 22 50 1,500
Fork Lift o 3 ton 1 _ 2,000
Subtotal . 5 | 150
(Subtotal) o 181, 75)(13, 020)

Total .326.50 28,370

(b} Labourers

Item Number

———

[nS]

Log Transporting

Band Milling 3
Frame Sawing 3
Resawing 3
Ripping 2
Cléssify. etc, 4
Fork Lift 1
Odd Jobs 3
Total - 21
{c} Building Area

ITtem . . Area
Sawing 1,120 m?
Classify - © 300
Office 80

- 62 -



Item

Others

Total

Sawing factory

Table II-3

Area

80

1, 580
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" Table 1l-4

Furniture Factory

{2) Machinary

Item

Rip Saw

Cross Cut Saw

Auto Ripper

Running Saw
Leveling planer

Hand planer

Single Surface Planer
Super Surfacer

Tilting Arbor Variety
- Saw

Glue Mixer
Glue Spleder'
Cold Press

"End tenoner

Hollow chisel Mortiéer

Router
Milling Machine

Dovetail Jointer- .

Corner Locking Machine

Multi Spindle Drilling
Machine -

Double 'Saw_

Table II-4

— N

e

Number

- 64.‘

1

]

et

N S * BT B

NN

NP N

11.25 kw
2.
1.

.25

.25

25
50

. 50
.50
.00
. 00
.50
.75
.25
.25
.25

.50

Price

x 1,000 yen

1,000
300
500
300
800
500 .
400
600

500

200

1 ZQO

500
400
300
600
600
300
600

500
1,700



Furniture Factory : Table I[-4

Price
Item Numbezr Power x 1, 000 yen-

Belt Sander 1 1.50 : 300
Edge Bonding M;dchine 2 : 500
Belt Sander -1 : 1.50 300
Dr;::i;if: sembling 1 | 800
Pt
Compressor 2 7.5Q 150
Edge Belt Sander 1 2.25 ' 630
Spray Machine 1 150
Spray Booth 1 300
Belt Sander 2 - 1.50 300
Polisher o1 2,25 350
Dryer 1 3.00 500
Dust collector 1 10,00 2, 000

Total L 106. 00 19, 080
(b) Labourers’

| Item Nurmber
Log Se.lect.i.ng ' 2
Cross.'Cutt.ing'
Lumber Cutting " 4
Board C_uti_:ing ,
Levelling
Planer Cutting o 7

Cross Cutting
- 65 -



Table [I-4 Furniture Factory

ltem Numhber
Bonding
4
Pressing

End Tenoning

Surface Processing

Surface Processing

Drawer Processing

Drawer Processing 8
Dowelling

Drilling

Triming

Sanding

12

Sanding

. 1

Assembling 12
1 '

DfaWer.Ass_embling

Spfaying - _ 4 .

Fitting _ 2

Pack.ing : 2
Total - .45,

- b6 -



{c} Building Area
Itern

Wood Working
Assembly
Coating
Warchouse
Cffice

Total

Furniture Factory

Table I1-4

Area’

500 m?

330

50
520
100

1, 500 -
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Table IT-5

{(a) Machinary

Item

Circular Saw -
Ripper

L.evelling Planer
Single Surface Planer
Sizer

Super Surfacer

Threc Side Planer &
Moulder

End Matcher
Pust Collector
Fork Lift

_ Total

{b) Labourers

ltem

Wood working
Classify etc,
Fork Lift |
_O.dd Johbs
Total

Table II-5

Flooring Fa ctor'y'

Number: PoWer
2 5.00 kw
1 .00
1 2.25

Yt
jo
[ AV =]
L)
o

i 25
1 z.a5
1 15.00
14 7.5G
1 20.00
1
73.25
Number .
10
4
.
|
16

- 68 -

Price

x 1,000 ven

200
600
600

1,200

400
600

2, 000
1, 200
2, 000
2, 000

10, 800



Flooring Factory

Table TI-5

(c) Building Area

Ttem Area
Wood Working : 600 m?
Clasgsify etc. 150
Warehouse 600
Others o 200

Total 1, 550
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Table 1I-6

{a} Machinary

Item

Cylinder Chipper
Crusher

Screen

Chip Dryer

Silo _

Glue Mixer

Glue Coating
Machine
Chip Conveyer

Forming Machine

Hotpress

Lioader,
_ Unloader

Sander
Hotpress
Glue Spreader

Sizer

Boiler

- Table 1I-6

Particle Board Factory

Capacity Number Power

Price

x 1,000

yen Remarks

1 t/hr 1
1 t/hr 1
1
1
15 m> 2
: 2
0.5 t/hr 1
1
1

_‘}x g

1,000 t

1

4 x 8,
300t 1
5! ol
1

200 kg/hr 1 set.

set
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3

22.

13,

S5kw

5

in ]

. U

11,

3

Ui -

5

1,200
1, 800
2,400 Vibration
10,000 1YPC
5, 000
500

Five

24,000 \
Openings

15, 000

7,000 10" x &

Far
Overlay
Threw
Openings

10, 000

3,000
7,000
'8, goo 6-kg/cm2



Particle Board Factory _Tabie Ii-6

Price
: * 1,000
Item Capacity Number Power yen Remarks
Machine ‘ :
: 2,0
Foundation 12,000
Total ' 123, 400

(b) Labourers

Operative Operative .

ltem Technician {male} {Famale} Total

Chief Technician 1 _ 1
Precut . _ 1 1_ .2
Crusher, Screen i 1 2
D.ryer _ 2 2
Glue Coating . 1 2 3
Forming Pressing 1 2 2 5
Sanding 2 2
Surface Finishing 2 2 4
Sizing 1 1 2
Boiler o 2 . 2
Odd Jobs - _ L o2 2

Total ' | 3 i5 _ 9 27

{¢) Building Area

ltem B Area
Factory ‘ © 700 m®
Warehouse _ 700 .
Office 50

Total . 1, 450
' ' -1 -



Chapter III Forest Resources Development Project

1. The First Liogging Plan

The aim of this plan is to harvest logs as by products
of settlement by GIPM and to develop a small center of wood

gin&ustry at New Pindare city.

Blue prints of arrangement of settlements and road sys-
tems are described as being of geometrical shape in the pro-
ject of GIPM, but in reality there are swampy arcas and creeks
that will prevent the actual effective working of the arrange-

~ment. This being so, it will become necessary to modify them
so as to be adaptive to the natural environments such as topo-
graphy, and to improve the blue prints of arrangement, uti-
lizing aerial photographs and field investigation for this pur-
pdse. Roads for agriculture and forestry being thé most im-
portant as arteries of regional devé_-lopment, greater effort
‘shou.ld be devoted to construct "all weather" 'roé,ds in this re-

_ gion. | _

Main_tenance of Route 22 being of course extremely im-
portant, its road su'rfa.ce should be dressed with the width of.at
least 4 or 6 meters so that trucks can move in all weathers.
.Moreover construction of shoulders with the \Vldﬂ’l of 2 meters
on both sides of the road is desirable.

Asa defnnte tdea to improve the road system the
roads should be constructed at high lands regardless of its

curves. In addition, adequate ditches and drainage should be
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constructed'in necessary places, and the road width should be
given-a camber so that better drainage may be maintained.
Technical details such as these seem not to have been given
sufficient consideration in laying out Route 22 and other roads,
and as a result they cannot be used during the rainy season.
Moreover, except for the roads running east and west, forests
on the both sides of the roads should be cut for a width of 30 to
50 meters to let light and wind come in so that the rozds may
dry quickly after rainfall.

It is a fatal obstacle to the construction and maintenance
of the roads here that gravel stones are hard to get. One way
to overcome this is to make brickes as substitute for gravel or
to dress the road surfaces with clay abundant in this region.

Bog iron ore (impure limonite) is found in many places
which can be used as a substitute for gre&el with good results,
-I;t is likely to be able to obtain a large amount of stones and
rocks from Piracambu mountain chain, although prior investi-
gation would be necessary. If such materials were obtainable
in large Quanﬁities économically, about 100 kilometers of devel-
opment road should be constructed from Zedoca to avoid
swampy areas through A class and B class forests (ill..uStra.ted
in Figure IlI-))along the Desordem hills with an aim to clear the
land systematically and secure the supply of road gravel soon.

~ In this area the shortage of gravel is an impediment to
road constrﬁction. ‘For agriculture and forestry purpose a
one-lane road 2.5 meter wide would be the limit that can be

built, It is desirable to keep 2 wide shoulder; 2.5 to'3 meter
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wide, on both sides of the road. When it is extremely difficult
to obtain gravel, employment of the rutways method is advis-
able,

. To do this, preparec a couple of gr.avel tracks on a road,
to which the whee’ls of vehicles in use can keep. These tracks
are made about 60 centimaters wide and 50 centimeters deep.
Broken stones arc filled into each trench and on the top of the
larger sized broken stones, smaller sized broken stones can
be spread and later rolled in. If water tends to lie between the
broken stones, whether it may be gravel roads or rutways, the
resulis are far from satisfactory. Better resulis can be ob-
tained by spreading bundles of twigs here and there, and digging
shallow trenches on the both sides of the road to encourage
drainage of water in the tracks, For this rcad construction a

“tractor equipped with a back-hoe will do well.

It is considerably d1ff1cu1t to keep road in good condi-
tion if the gravel used is 1nsuff1c1ent and much time and effort
would be taken for the maintenance of it. In the worst condi-
tions such as a ser.ies of long or heavy rainfall, there would be
no other way but to suspend traffic of vehicles to prevent pos=
s1b1e damage. (See Figure II1-2) |

Zedoca and Cocalinho would be the basis of development
but as the real basis available in future the northern side bank
of the intersection of Route 22 with the Pindare river would be
suitable At present there is no bndgc nor commumty in the
place however, it should be noted that 2 new market or manu-

facturmg mdustry would develop when mechanization were
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achieved to develop deep forests and export of agricultural and
forestry products started. Let us call it for the time being
"Pindare city of forest products',

- Thig city will soon need a large area with cargo handling
facilities. It is reported that the difference of water level be-
tween the reiny season and dry season is about 10 meters.
Under these circumstances a quay will be needed consisting of
5 flights of steps with 2 meters of difference in height between
the platforms (see Figure UI-3} with which stable loading and
unloading will be possible in any season. ‘

With future progress in mind, it is advisable to design
the quay big cnough to berth a shallow steel transport-ship of
500 tons to handle agricultural and forestry products from the
valley, Next to the quay a log pond should be constructed in
which 5, 000 cubic meters of logs can be stored in the dry sea-
son, and alsc a log yvard with an area of 10, 000 square meters
in which lcgs to be transported to timber markets of the co-
operatives or that in Sao Luis can be stored temporarily. The -
size of these suggested facilities seem too big but it is better
to be on.‘the big side, .considering the development following
this stage. '

The present way of development should start at first
from 20 nuclei, each of which consists of 50 families of far-
mers, totalling épproximately 1, 000 families in all, Tc each
family 50 ‘hectares 6f virgin forests is allocated, from which
50 cubic meters of sawn timber of various tree gpecies may be

obtainable, But at present all of them are burnt up.
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Assuming each family will be able to harvest a hectare
of forest every year, 50,000 cubic meters of saw logs can be
produced a year by 1, 000 farnilies. However, it is beyond the
capacity of these farmers to collect these valuable logs., Ifa
cooperative were eatalished to harvest them with, to start with, .
6 chain-saws, 3 skiddir;g tractors, a D-8 bulldozer to haul
heavy logs and for engineering works a truck-crane of 20 tons
and 6 trailer trucks, and well trained crews, they can start
their business by collecting logs. Beginning with a volume of
40 to 60 cubic meters per day, they will be able to increase
the amount, with learning the processes, to 100 or 200 cubic
meters a day in & year. |

These crews of the mechanized logging operation will
be supervisors or foremen at the second stage when full scale
forestry activities could start at Garﬁ forestry center located
at an upper streams site along the Pindare river. It would be
.necessary for.thern. to 1\.J,ndergo heav&r training under a good |
instructor from the beginning of the first stage. |
| Farmers,.-' on the cﬂ:her hand, will be able to carn sorﬁe
amount of money, one cui:uzeiros-(novo) per cubic rneter or so,
from .sturnpage.s .which are to be burnt up in clearing their
lands if the above-mentioned logging service does not material-
ize. | _ _

Estimatihg the cost of logging operation, approxiniﬁtely '
3 curuzeiros per cubic meter in felling and bucking, 6 .
curuieiros- in skidding, and 8 curuzeiros in hauling will be

incurred. The total produétion costs up to Pindare will be 18
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curuzeiros and within 2, 400 yen in Japanese maney.

The average market price of_saﬁvlogs- at Bacabhal, a
timber trade center in this region, being 30 curuzeiros per
cubic meter, this logging operation can be profitable, so that
operation of & saw-mill and allied wood working industries can
stand on their own feet. With the possible increase of agri-
cultural ahd these forestry products transactions, equipment
and repair services will start as a related industry, thus pro-
moting a rapid growth of Pindare city of forest products.

Cdncern'mg the demand for logs from a sawmill, floor-
ing mill and a furniture factory that will be established accord-
ing to the first wood industry project, ranging from 70 to 140
cubic meters pex day, it is likely that log production fram the
nucle{ mentioned above will be able to meet it.

Although this project aims at efficient utilization of logs
obtainable from logging in the natural foreéts,’ an advanced
project was elaborated in which fOI.‘EStI‘Y.WOU].d play a role in
suppoi't of farming, keeping reproduction of forest stands.
Such a project is very important to prevent deva.station of lands,
while main_ta'ining the fertility of farm lands. |

This project attempts to keep. the rotation in the follow-
ing order: harvesting of natural forests ---» agricultural cul-
tivation {4 years) -- > tree pla.nting --~> matured stands., In
this project logging is under the management of cooperatives.
To begin with, a pilot unit should be organized with 2 mecha -
nized operation team as well 2s one or two nuclei for the ex-

perimental purpose to harvest 30 cubic meters of sawlogs daily.
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If this ex'periment were successiul, they could in.creas.e, the
number of units to rﬁeet growing demand. That is, from 20
nuclei comprizing 1, 000 families, 10 teams could be organized
with the capacity of ha,i'vesting 300 cubic meters of sawlogs per
day. If saplings of a certain tree species could be harvested in
16 yelars, daily production of 1, 700 cubic meters of sawlogs
will be attained as will be mentioned later. |

Note: See, Figure II1I-4.
2. The Second Logging Project

The project endeavors to supply continuously at low
cost a large amount of logs to the integrated wood industry in
Sao Luis Cévering a pulp plantwith daily output of 100 tons,
sawmill, fleoring mill, plywood plant, furniture factdry and
particie-board plant, the total demand of which will eventually
reach 500 cubic meters of logs per davy, '

- Considering the trafiic conditions in the state of
Maranhao, it is a_;dvisable to construct these fnills 1in a place .
as close as possible to the forest resources. Judgiﬁg from
- this stdndpoint only, we believe Pindare-Mirim is more suited
than Sao Luis. However, management of fhe industry with
modern plant and equipment will demand a large number of
skilled engineers. It is doubtful that they'w_ill settle down at .
Pindare-Mirim with the p'ri_rnitive circumstances prevailing .
there ﬁ_ow. At.aﬁy rate,. it is desirable to make Sao Luis a
: driving force_to. dévélop the state of Maranhao., It was with
| this in min.d that Sao Luis.was .chosen as the c_:entei‘ of the wood

industry in our development projectas already mentioned, -
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Obviously, if development of the wood industry were achieved
in Pindare-Mirim and modern surroundings were realized, a
new group of the wood industry will naturally de'}elop.

Whether a daily production of 500 cubic meters of logs
from the nuclei which will be consumed by the wood industry in
Sao Lzis or Pindare-Mirim can be achieved or not is uncertain,
Consequently, it will be necessary to organize at the upper
reaches of the Pindare river a real and settled forestry center
with the capacity of harvesting continuously a considerably
large volume of logs that will be able to support the foregoing
wood industry.

The site of the proposed forestry center is at the inter-
section of the Caru river with the Pindare river 80 kilometers
up from Pindare-Mirim wood industry center, where the main
strearn enters A class excellent virgin forest region. As a
transportation roﬁte connecting the forestry center with Pin-
dare, a waterway is available. But efficiency of it being not
good, it should be set aside as supplementary. It is :_a.dvisablc
to construct a Pindare forest products road with a length of 50
kilometers which branches off from the turn 17 kilometers
north on Route 22 from Pindare. On the way it will.cross the
small rivers, but it will not be difficult to build bridges over
them. | | _

In addition, it is suggested that a main forest road about
60 kilometers long extending east up to Piracumbu highlands be
constructed. " A series of these new roads will be of course

arteries to develop and manage forest resources there. At the

same time construction of the road over the highlands will pro-
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duce a large supply of rocks, stones and gravel which are es-
sential for the construction of other roads. Needless f‘o say,

it is advisable to start construction of the former at the earliest
possible time.

A map in Figure III-1 describes 2 possible development
“of the forest resources in the entire state of Maranhao in which

.relative importance of the forest resources is indicated by al--
phabet; A class being the best, B class comparatively good,
and D class those in 2 swampy area. '

The growing stock of excellent virgin forests in A class
is ranging from 200 té 300 cubic meters per hectare. If clear
cutting were carried out for reforestation, usable volume of
valuable tree species frorm the harvest would be at best 100
cubic meters, totalling common tree species such as Cedro,
Andiroba, Bafrote and Paparauba that area available for house
building and wood working, precious wood, and pale softwood
that is suitable fof pulp 'producfion.

Under the second program. it is necessary to supply
daily_ 500 cubic meters of logs to the wood i.ndustry. Therefore,
in c.onsistent with this supply logging operation would neces-
sitate at least S.hecta'reé of forests being felled every day, and

1, 500 hectares in a year-assuming 300 days of operation.

On the other hand timber production is of course to be
started in Zedoca according to the first development program.
However, the annual c.ut-over area of 2,000 hectares should be
fhe. goal of timber p.roduc.tion to be set for thc'Caru_forestry ‘

‘ ceﬁter, considering the future growth of the economy and
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leaving something in reserve.

- According to the experience of the Japanese in the settle-
ment at Tomeacu in Para state, in cut-over lands after heavy
natural i‘eproduction inferior second growth generate with
intolerable coniferous trees such as Lmbauba and so forth.

But in the course of several vears dominant trees with excel-
lent quality will grow in competition, resulting in a stand com-
position in 15 to 20 years which will be similar te the former
one before cutting. In other woi-ds, even extensive forest prac-
tices will make it possible to harvest second growth in 20 to
25 yeérs. This result has to be proved by actual experiments
but in the worsgt conditions 25 years of rotation seems to be
feasible. On the basis of this assumption 50, 000 hectares of
working circle was set up in this project. In a rectangle shape
measuring 10 kilometers by 50 kilometers, this area will be
obtainable which is almost equal to the vast area of Piracambu
"highlands, But even this érea is only 2 strip of land in the vast
primeval forests in the state of Maranhao.

In this region with no example of management of tropical .
forests on 2 commercial hasis, there is no other way but to
estimate the Iarea in aﬁ extensive way of natural regeneration.
However, an intensive forest management should be introduced
ta it along with large scale experiments to demonstrate several
possibilities of success.

In an experiment site at Turi, it should be possible to
succeed in artificial reproduction and growing of saplings of

Cedro and Andriroba on a small scale which arc resistent to
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termites. This valuable result should be applied to a part of

a large scale of tree planting, which will be harvested in 10 to
15 years. As already stated, particuler interest and attention
should be directed to experimental tree planting that will follow
the burning of wbrthless stampages and limbs and several
years of shifting cultivation. Trees to be planted are:
Caribbean pine, Merkusii pine (Pinus Merkusii) and Karui pine
(Agathis australis) which are coniferous trees adaptive to the
tropical forests.

It should be noted that saplings and crops suffer con-
siderably from drought during July to September in the interior,
therefore cutting should progress in 2 north and south direction
to prevent the damage, and annual cutting should be made from
the east to avoid sunset glow.  Hence the recommendation thet
permanent roads of branch forest road should be constructed
in parallel along the east and west 1, 000 m.et::ers apart to make
the road surfaces as dry as .possiblé'dur.ing the rainy season
will be worthy of n_oté. Perpendicular to the roads, ‘that is,
in 2 north and south diré’ction, éutting should be made 20 -
meters wide from both sides of the roacl to a depth of 500
meters; by so doing, a slender re‘ctangle of fores.t 2 hectars in
area'will be cut here and there. If 25 years of rotation were
employed, _widt.h of a unit of rotation will be 500 meters, which.
.w.ill'make a regular arrangement of logging belt 20 mcters
wide and 500 meters deep along the branch roads.

The loggmg techniques ha.ve to be 1mproved further with

the increase of crews on the basis of trammg in the first log-
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ging project, An operation unit should be equipped with 6 chain-
saws and 3 skidding tractors so that timber stands on the rota-
tion unit may be harvested in 5 days, This means that 0.4
hectare of timber - - would be cut daily with the volume of

B0 to 120 cubic meters, from which 40 cubic meters of valu-
able logs with having lengths of 18 to 25 .meters would be ob-
tained, If the weight of a log exceeded 7 to 9 tons and was
beyond the capacity of skidding tractor, a trailer tracior of

D-8 class or bucking of it will have to be employed,

Limbs and twigs left will be burat up to prepare for
tree planting. It must be noted that there have been few in-
stances of forest fires in the region that were caused by burn-
ing. It is much convenient for the forest practices,

. The necessary supply of logs being 500 cubic meters
per day, 13 units of logging operation in the same number of
logging fields would be necessary, and each unit will have to
work independently. If 300 days of logging could be assumed
a year, 60 shifts will be made for each operation unit, which
will make 780 rotation units in a year in all. It shéuld be noted
that an appropriate design of 'a_u net-work of forest roads has to
be made in planning.

TLet us sketch a picture of the forestry center at Caru
(see Figure IlI-5). As already stated there are rolling hilling
hills in the forest area with crecks and swampy areas here and
there, although the topography 1601{8 flat, F.orest roads should
be constructed on the highlands along the cast and west to keep

the road surfaces dry. When they were constructed along the
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north and south, forest stands on both sides of the roads shbuld
be cut widely to allow light and wind come in as mentioned in
the first project.

In the center a motor-pool has to be established for a
large number of vehicles and equipment such as 80 to 100 chain-
saws, 40 to 50 skidd.ing tractor, 15 to 20 mobile cranes with
heel-beam, 20 to 30 20-ton trailer truck, 3 20-ton lumber jack,
10 bulldozers of D-7 or D-8 classes, 3 motor graders and 10
dump trucks, in addition to 20 portable houses for crews, 5
ordinary trucks and 5 jeeps for liason purposes. At the same
time for the water transportation loading facilities, 10, 000
‘square meters of log yard and 1, 000 cubic meters of log pond
will have to be constructed at Caru port.
_ The number of personnel at the center would be 15
clerks, 20 foremen and 300 work crew members in addition to
their families and the staff of a commissary, totalling approx-
imately 1, 000. But this number ‘might be much decrea sed, if
the center can be reached "m_ less fha.n two hours by car from
FPindare city of forest products. | |

It should be noted that land transportation from Caru or
Pindare to Sao Luis will be dominant in future when Route 21
and 22 are completed. Up to that time efficiency of loading .
facilities at the port will play an important role in cost control
of log transportation .both by truck and waterway. The most
suitable for loading and unloading of logs as well as selection
of logs at the log yard at Pindare port or Caru port vﬁll be a

20 -ton lumber jack. It'i_s-.better to design a log yvard and
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quay there on the basis of this facilities.

The log pond should be 50 meters wide and 200 meters
long, surfaces of which should be separated from the river sur-
face and designed to keep at a certain level by a pump. To
handle logs a 20-ton cable crane should be established length-
wise which is operated by 3-drum wiches, and the span of it
should be extended to the log yard and the quay.

' During the dry season the water is 2 meters deep in the
Pindare river, and a wooden ship up to 100 tons seems to be
able to navigate. If a special steel ship with light draft were
available, such a ship up to 500 tons will be able to navigate the
river, although dredging 2nd change of the waterway as well as
establishment of beacons would be necessary.

The freight rate between Pindare-Mirim and Sao Luis
is about 12 curuzeiros per 1, 000 kilograms, but the rate would
be less than a half of it if the foregoing ship were avajlable
under the direct managemenf' of the cooperative. In other .
words, transPQrtation cost of logs up to Piﬁdare is now 18
curuzeiros but that up to Sao Luls would be around 25
curuzeiros by the above- mcntwned sth

In Sao Luis the tide rises and falls twice a day with the
depth of around 6 meters. A log transport-ship can reach the
quay at full tide fo unload logé and leave it at thé next high tide.
It will take 3 days from Pindare tb Sao L_uis; At least 8 log
transports would be needed to supply 500 cubic meters of logs
daily including those in loading and unloading.

Considering the possible shortage of logs due to acci~
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dents duri.ng the rainy season and others, capacity of log stored
in Sao Luis should exceed 40, 000 cubic meters, which is equi-
valent to 130, 000 s.quare meters in a log pond and 50, 000 .
square meters in a log yord, An idedl facility for it is'a dock-
type log yard which will be a log pond at full tide and a log yard
at low tide, preventing termite damage and decreasing sinkers.
If such a yard proved difficult to construct, a2 log pond should
be constrﬁcted next to a log yard. Loading machine suitable.
for them would be 2 combination of an amphibious log lifter or

lumber jack with a cable crane having a capacity of 20 tons.

3. Forest Resources Development Project to support the -

Growth of the Wood Industry in the state of Maranhao

A consideration tc develop systematically natural for-
ests west of the Turiacu river and élong the Gurupi river on
‘the state boundary. -

A fact to be borne in mind is"that.the conditions to de-
velop the forést_'résourcés west of the Turiacu river, along
those ‘under the direct cOn'tl_'ol.of SUDE.NE,. from the side of
Pindare are worse tha.ﬁ those from the side of the Gurupi river,
thatis from the side of Belem, capital of_fhe state of Para’
which is more developed than the state of Maranhao. |

" "Route 22 has been constructed to a point not far from
the Gui‘up'i r_ivei‘ on the side of the state of P_a:ra. .If. construc-
tion of the roid were completed (forests on the designed road’’

are already cleared in both sides), the distance bé’t_wé'e.ri the

Gurupi river and Belem would be about 250 kilometer 5
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However, the authorities of the state of Maranhao seem
to be apprehensive about the outflow of logs to the state of Para,
and have elaborated a plan to. cover all the processing of logs
produced in the state, stafting from logging to the export of the
wood products to other region as well as to foreign countries
on the basis of a .new.port to be constructed on the mouth of the
Gurupi river, - :

Road should avoid low Jands and a highway should be
constructed along the Piracambu highlands to combine a river
crossing of the Gurupi river with Imperatriz, a small town in
the interior, to fill the distance of 450 kilometers. Imperatriz
is situated along the way of Route 14 which runs through center
of Brazil from Brazilia to Belem, and is also a key point on
the western side of the great river of Tocantins which flows
north to Amazon. _

- The Gurupi city of wood industry is to be constructed on
the side of the state of Maranhao near the intersection of Route
22 with the Gurupi river.. There are many reefs and several
fapid streams in it which have made the river unsuitable for
navigation. . Development.of the. valley has been 'delay_ed.
Thérefor.e, it will be difficult for Gurupi to construct'a city of
wood industry with a river p'ort and Water t'ransportation, un-
like Pindare, .But the Gu.rupi river is high and affords water -
supi:ly. to any industry or hydro-electric power generation,

There is another'wéy to connect within the state this’
city of wood'indgsti-y.with areas outside the region. It is to.

construct a road 80 kilometers long on the Atlantic coast up to
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Carutapera, a shallow-~water fishing port which ocean-going
vessels cannot enter. Those responsible for port construction
must decide upon a suitable place.

If a suitable place could not be found, manufacturing of
pulp and paper, plywood, flooring and lumber would have to he
made in Gurupi, from which its products will have to be trans-
ported to Belem city by Route 22 for export. In my estimation,
the latter would be more advantageous with considerable pos-
sibilities. _

It will be long after the completion of Route 22 when the
third stage can begin. But the progress of development in this
'stage would be faster than before, due to the a.ccumulated ex-
perience and a large number of skilled technical personnel
from the previous two stages.

In a region along the Piracambu development highway
stones and rocks are easy to obtain and road construction there
is more'adyantageous.thar.x' in the case of Pindare-Mirirﬁ. Ex-
cept for electric power and other sources of energy there:

- would be ﬁOthing to fear in regard to the future of Brazil,

' In the third stage 2 typical over-all develoPmeht of
virgin forests would start, On the basis of conscientious -
_guida.née and modern cooperative agriculture‘ur.ldexl- _an'appfoé
priate control with advanced forest management, fundamental
blue prints of a successive growth of manufacturing industry,
commercé,‘ mining and so forth should be elaborated with the
cooperation of many technical personnel from various fields of

industry after sufficient investigation were made, in order to
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carry out successful develoii'ment_ of the state.

‘In the past once a road were constructed, shifting cul-
tivations were repeated along the road, resulting in the deple-
tion of the resources and spreading of poverty and devastation.
To prevent the recurrence of exploitation, rational land use
will have to be determined beforehand with systematic road
net-work, plus friendly and balanced administrative guidance,.
In the worst circumstances a series of special legislation has
to be enacted to control the regional growth; otherwise all the
projects might soon collapse, _

We would like to see the success of the project evolve
from decisive measures by SUDENE and strenuous efforts of

young technical officials concerned.
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Water level of Pindare city

FIGURE III-3
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FIGURE I1I-4

Foot Note of GIGURE III-4

Settlement with a radial shape should be modified to

that of a rectangle shape, In the center of it is a kitchen gar-

den for each family and outside the settlement sustained-yield

forests should be established, accompanied by shifting cultiva-

tion under joint menagement. In consequence its shape might

become irregular, according to the topography. To each house

50hectares of forest with two stands having each 500 meters

square should be allocated {see Figure III-3).

P1lot Project (Pllot unit with daily output of 30 cubic

meters)

Equipment;

Personnel:

Capacity:

6 chain-saws, 1 skidding tractor
a D-6 crawler tractor

2 10-ton trucks

a crane or loader

11 machine work crew members, .22
apprentices and a lcader. The machine

group is organized in the c00perative.

chain-saw: 2.5 cub. m. /hr for felling

and buckin g.

6 hours of operation produce 15 cubic

meters.
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FIGURE III-4

if 2 .chain-saws were used, 30 cubic
.meters per day. In casc of f.ell.'ing only,
2 chain-saw can produce 30 cubic meters
per day. 5o with 4 chain-saws, 120
cubic meters perday. '
skidding tractor: 30 cubic meters per
day {each trip 4 cubic
meters)
or
loader: 30 cubic meters
trucks 3 round trips a day to Cocalinho
base
A logging team can harvest one unit of .forest stands in
3 days. 1f 150 days of operation were faa'sible during the dry
séason, logging of 50 units will be’pﬁssible. In other words,
one model nucleo of 50 houses will be encugh for the first stage
of trial logging (if all weather road were constructed, they will

be able to harvest 100 units from 2 nuclei)

After the first proj_ect _

If the project were successiul, number of sustained- _
yield unut and logging wnit could be increased,

In this wair from only 20 nuclei.with 1, 000 families, 10
logging units can be organized which will be able to harvest
300 éubic meters deaily {if all Wea_’chér road were constructed,
logging will be possible even during the xainy season). |

If settlement of 25, 000 families could be achieved as
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was initially planed by the SUDENE and about 10, 000 families
would adopt the sustained-yield system with shifting cultivation,
daily output of 3, 000 cubic meters will be attained throughout
the year. _ '

Even with the present settlement of 1, 000 families the
supply of logs will be increased as much as several times in
future, when improvement of tree species were attained by
silviculture of Cedro, Andiroba or Carib bean pines (if grm.v—
ing stock per hectare of these species were assumed 200 cubic
meters, each logging unit can harvest about 170 cubic meters
per day: each unit 500 m3/3 =170 m3/day}. If 10 units were

serviceable, 1, 700 cubic meters will be harvested per day.
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Chapter IV Some supplementary Comments for
the Economic Development and

Understanding of the Problems

In this chapter the processes that have reached the
abovementioned physical problems will be clarified from the
ceconomic viewpoints, In addition, some supplementary com-
ments will be made on 1;he types of requirements necessary to
realize the further development of the state of Maranhao in re-

lation to the present state.of devclopment.

1. Ecconomic Valuation of Forest Resources along Route 22

traversing the state of Maranhao

The forest area of Brazil accupies a half of the, fand
area cf South fimerica and is the second largest in the. world,
next to Russian forest land, with an area three times as large
as the whole land area of Europe.

The forests of Brazil may be grouped under the follow-
ing four types: {1) Tropical Forests on the Atlantic coast, (2).
Southern pine Forests, (3) Forests on Dry Area, and (4)
Amazon Forests. Obviously, the cconomic value of forests.on
dry area is low.

The most valuable tree species is the parana pine
(Arau.cé.ria angustifolia), forests of which are located in the
state of Parana, Saﬁta. Catarina and Rio Grande de Suyl.. In for-
mer da.Srs many such'p‘me' forests were also in the state of Sao

Paulo but they were exploited with the rapid progress of -
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land development. It is estimated that even in the state of
Parana, all of the parana pine forests will be depleted in fiftcen
years. Along with the destruction of forest resources, erosion
has taken place, problems of which have been among the sub- '
jects under discussion,

The most valuable forest resources in Brazil being
found in the parana pine forests, enormous Quantities of logs
from them have been utilized in this country, on which, it is
ecstimated, a half of the whole sawmills in Brazil depend and
further big quantities have been exported. Much attention
should be paid to the fact that the plywood, pulp and paper in-
dustries also have been concentrated in the region of this tree
species, enjoying & monopoly of the market in this country.
Actually, the pulp and paper mills in the northeastern region
have been provided capifal by the southern pulp industry,

' There is another tree species which has considerable
potentialities in the _forest resources of Brazil, although it was
omitted in the abov'_e_c.lassification.' It is the Eucaliptus origi-
nating in Australia and it has reéen_tly come to be recognized
_as being capable of preventing depletion of forests. The pos-
sibility of reforestation of Eucaliptﬁs _ha..s been discussed, and
it is expected that Eucaliptus farests will contribute much to
the growth of pulp rés_ources.. | _ '

| As far as the tropical forests on the Atlantic coast are
concerned,. they were completely exploited during the heavy
initial developmehtof the country and of their original forms: :

no trace remains. It is ‘onl\,r in the southern area of the state
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of Bahia that forests still exist, being composed of Tocarando
(Rose Wood), Cedro {Cedrela) and Peroba (Paratecome) and
50 on. '

It has been widely recognized that'regional development
in Brazil has been made in thé south, with Sao Paulo as the
nucleus of it, Rio de Janeiro and the east around Minas Gerais.
Folléwing them are Salvador, Recife and Fortaleza in the in-
dustrial developments on the Atlantic coast. From the view-
point of location of @ woed industry, forest resources south of
Sajvador will be the most promising, next to the southern
forest resources.

Finally is the forested area of the Amazon river basin
covered by tropical rain forests baving an area of 240 million
‘hectares, In these forests are valuable trees such as Mahoga-
ny, Cedro and others; but the forest resources in the Amazon
bagin, being far from the advanced regions of the country, have
been only little exploited, Howewver, in accessible areas in the
basin reached by 2 waterway chiefly, destructive exp.ioitation |
has been under way, extending to & width of several hundred
meters along the rivers. .‘Las‘cly, shifting -cultivation, which is
the dominant type of.' land use, has been made without qontrol. E
.after burnin_g up the cover of the land, even when a road was
opened. Under these circumstances it is extremely necessary
for the government to lead the farmers with through-going
administration and technical extension services if advantageous
develomﬁént of the forest resaources is to be achieved, The for-

est resources along Route 22 in the state of Maranhao being
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located in a corner of the east end of the Amazon basin also

face similar problems.

2. Measures to be taken with the development of Forest

Resources along Route 22 in the state of Maranhao
" Although there are many unfavorable conditions in the

development of forest resources along Route 22 in the state of
Maranhao, we reached the cancluSQOn that our developrent
project would bear good fruit without fail, the reason being that
{or the most part our approaches were compatible with the
attitude of SUDENE which has carried out its own development
program.

It ig noted that manpower of farmers available for the
development here is better in quality than that in the Amazon
basin. In fact labor supply has been increasing, with more
farmers entering the state, ha'fmg been driven out of the dry
region in the northeast by intermitten drought. Moreover, the
government has recognized the necess.ity of afferding the far-
mers an opportunity of-cmpl'oyment frorn the sccial and stra-
tegic'viewpoints of developing the state.

What is importaﬁt_here is to work out measures to pre-
vent destruction of the productive capacity of land in the forest
‘region consequent upon the traditional extensive way of shifting
cultivation é.ccompaﬁied by depletion of forests. Actually the
Maranhaé group of SUDENE (GIPM) has been making utmost |
effort to counteract the destructive shifting cultivation with

‘idea] and modern agricultural techniques. It is along these

_ 104 -



lines that we recommend the rational type of land use, including
development of forest resources, such as will be advantageous
to the limited number of leading industries in the state. In
reality it is also conductive to aftracting the strong potential
manpower of the farmers who come to Route 22 to seek ade-
quate employment, _

The right way of forest development has to be c0nsisfent
with the actual agriculture that is important for the purpose,

It goes without saying that forest expllifation_ that extracts
valuable trees and resorts to uncontrolled burning and clearing
of forests that destroy the land should be suppressed so a5 to
encourage the farmers to settle down there. '

The staple agricultural and forest products in 1964 from
the state of Maranhao registered 70 thousand tons of raw cotton,
420 thousand tons of rice, 114 thousand tons of mandicca, 264
thousand tons of milhe, 130 thousand tons of babacw, 772
thousand cubic meters of logs and 6, 119_ thousand cubic meters
of lumber. Not only rice and babacu, the dominant agricul--
tural crops along Route 22, but also banana, milho and
mandioca should be cultivated. Btarting from the conventional
farniing that has be.en exploitable, conservative forestry should
take part in an arrangement that would ensure a large scale’
Working. circie of farming and forestry. For this purpose
technical extension service should be given with guidance for
soil con.servatic.wn as well as assistance for e'rosi_on control and

road construction,

The area of the state of Maranhao oécupies’ about 4 per
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cent of the total land area of Brazil, of which the total area of
Gurupi, Pindare and Baixo Mearim is only 22 per cent. How-
ever, a new system of agricﬁltnre and forestry that is recom- .
mendable to these areas will be of tremendous significance in
creating a new approach adaptive to the development of the
Amazon river basin,

The existing average arable land of the farmers in the
state of Maranhao is too small in area. Those farmers with
less than 10 hectares amount to 40 per cent of the total number
of farmers of the state, or 13 per cent in the case of the whole
country. This situation has been caused by their lack of farm-
ing techniques and shortage of agricultural capital. However,
it is desirable to lead them gradually to adopt modern agricul-
tural metheds. _

In the logging project discussed in the previous chapter,
a blue print of new Pindare- Mirim was introduced, to whicha
remark will be made. o |
_ In 1966 the population of the Pindare-Mirim coulntry
" was 14,200, of which 8, 000 persons of 1, 196 familics were
living in the c.ity of Pindare-Mirim. The number of industrial
establishments with more than.five employees was counted
19, of which rice-polishing mills were 13, sawmills 2 and
brickyards 2. In miscellaneous indusiries 'including'cot‘n-
‘merce, 300 pe.op_le were engﬁge.d and in agriculture 200 |
families. R o

The city of Pindare-Mirim, a key position now on

Route ._22, was under the control of a chieftain of Indios up to
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1839. It was after that when agricultural development started.
In 1881 a British railway company came in to establish a sugar
camp which for years enjoyed 2 brisk market. With the out-
break of the First World War the company evacuvated, leaving
equipment which has been neglected and is now in ruiﬁ.

- The staple products of this city are babacu, river fish,
sugar, tobacco, cotton, rice, mandioca, bricks, mango and
sweet potatoes. This being so, the agricultural development -
projeét of the government to this region should aim first of all
at the establishment of a rice center {o improve techniques of
cultivating rice and its quality as a commodity. The next step
should be the development of an edible oil industry. In this
project establishment of warehouses and reorganization of the
marketing procedures will have to be taken up. But in all this,
the most important policy for the government will be thé in-
‘vestment of capital to improve the soil of rice fields with a
view to promoting employment of farmers. It.will have to be
a series of basic investment including adjustment of farm roads
‘and permanent rice pé.ddy fields, establishment of & nursery to
secure high-grade seedrice, and impro.v_ement of irrigation, |
all of which are essential to elevate the commercial value of
agricultural producté. Of course, positive activities of far-
mers' cooperatives is also essgential, Concurrently, 'inve.st-'
ment in the industries related with agriculture, or at least
opening a way for it, will also be needed.

The fact is, a ratio of three hundred merchants to two

hundred families of farmers is abnormal in 2 remote place
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like the one under review, where business has been on the
decline, It is suggested that measures be taken to encourage
farmers’ desiring to work or to {ind beneficial empioyment in
other regions and be afford guidance in culture, and this could
be done by organizing a club for them; and training in up-to-

- date techniques could be facilitated by establishing a vocational
school for them. '

On the other hand the Maranhao group of SUDENE.
(GIPM) seems to be considering development in.a region along
Route 22 with Zedoca and Pindare-Mirim as the commercial
centers of it. This approach has to be given due consideration.

Route 22 is likely to have a military purpose but eco-
n.01nically speaking, it connects a development roads from
Recife, the state of Ceara and Piaui with the Gurupi river
| valley through Teresina, Caxias, Codo and Bacabal which are
all main basis for the regional development. From this stand-
point it will be more important to ccﬁnsider a definite plan that
takes_info account an interrelationship of capital of enterprises
in Bacabal with a. population of 37, 000, Pedreiras with 13, 000,
other 'k'ey" pésiti:m, Sao Luis which is the capital of the state
and development on Route 22. In particular, it is most im-
~ portant to design a development scheme to elevafe_ the value of -
Pindare-Mirim as a future base by inviting private c:apital.
from in_fl_uential quarters in the étate who have been in co_dper-

‘ation with the capital from Sao Luis (Figure IV-1).
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3. Position of State of Maranhao in the Economic

Development and Direction of its related Regional

Development

. The state df Maranhao had a population of 2, 490, 000 in
1960, which is 3. 51 per cent of the population of the whole
country, giving an average density of approximately 7.5 capita
per square kilometer. A census was carried out in Brazil in
1872, 1890, 1900, 1920, 1940, 1950 and 1960, and the trend of
the population by state around the state of Maranhao is set forth
in Figure IV»Z. This shows the average increase of population
of the states being equal to the siate of Maranhao. It is esti-
mated that during the decade from 1960 to 1970 the population
‘of the state of Maranhao will show & sharp increase as in the
state of Rio de Janeiro. Sao Paulo.

It is necessary, however, to make further analysis of
the potential growth of cities. Sao Luis which is now the center
of the state of Maranhao came under the administration of the
Portugese governor-genefal_ in 1535; 35 years' after the dis-
‘covery of Brazil by Pedro Alvares Cabral. It was attacked by.
the French and the Spanish in 1615 and was occupied by the -
Dutch in 1641. In 1653 missionaries from the state of Bahia
WEre. éppoi__n_ted to develpp the state, attaining success in 1778.
A railway was established in 1507 up to Caxias. .According to
the Encyclopedia dos Municipios Brasileiros (Rio de Janeiro
1959 - Institute Brasileiro de Geographia e Estatico), there
were 6 textile mills, 7 _fpo_d protessing.mi'lls, 14 chemical "

factories and 15 printing houses, totalling 105 establishments.
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The census in 1960 lists 2, 440 industrial establishments with
an output of about 500 million yen or $§ 1,38 million in alil.

The city is as large as Aomori in northern Japan,
Utsunomiya north of Tokyo, and Kochi in Shikoku. However,
industrial development of it has been left far behind these cities.
As is illustrated in Figure IV-3, it was developing once with
Sao Paulo, but nowadays it is almost on a level with Manaus in -
the Amazon basin, and Teresina which is the capital of the

.neighbouring state of Piaui. As is illustrated in Figure IV-2,
development of Brazil has been dependent upon the industrial
development of the state of Sao Paulo, while in the north and
northeastern region of the country development has been much
retarded. Above all, Sao Liuis which was the pivot of the whole |
Amazon river basin, having been called the country of
Maranhao, had provincialism with the well-known group of
Maranhao literature. It has been under the application of the
‘Urban Preservation Act to keef,\ ‘scenic beauty as a Portugese
colonial 'city. It can be said that this brilliant history might
hinder possible development of it. It iB just _recéntly that a
technical school wag established in the city, although there has
been a college of literature with a 'high level of cﬁltu:r’e.. More
people in tﬁe state are men of énergy, comnpared with those of
the state of Para, ' | _
| 'F_igure IV-4 indicates the progress of urban population
of cities in which Sao Luis is included. It is conspicuous that
Sao Luis has delayed in development in comparisoh with not

only Fortaleza but aiso Teresina and ‘Belem, becoming clas-

- 110 -



gsified with Manaus. Figure IV-5 illustrates a distinct differ-
ence between the coastal city of Sao Luis and the inland city of
Teresina. During the period of 1872 to 1890 the development of
Recife, Fortaleza, San Luis and Belem bad come down and at
last stopped around the time of worldwide panic, while
Teresina and Manaus had been growing.

Another fact we learned from the field investigation is
that the development of inland transportation has been remerk-
able in Brazil in recent years, while the coastal cities have
controlled unexpectedly small markets. This relationship
could be proved by an example obtainable from the state of
Ceara which has an intimate connection with the state of
Maranhao (Figure IV-6). |

Much of the terrain around Sao Luis island with the
shape of 2 peninsular as seen from the air is swampy, the area
of it being as large as the Kanto plain around Tokyo with towns
and citics dotted here and there. In the interior beyond it
several distributing centers .deve'loped with roads connecting
them. A éonsiderable volume.o_f commoditie's. are transported
by.trucks, not oﬁly from Recife but also from Sac Paulo.

From the beginﬁing,‘ development of the state of
Maranhao has been made on the line connecting Sao Luis with
Teresina, Caxias, Code and Rosario, by the river Itapecuru
and a railway r.unning along the river. Development started
comparatively early in the valleys of the Paranaiba, Itapecuru
and Mearim rivers. Victoria Mearim and Bacabal are

examples of the development. It is estimated {rom
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a large blank space on the map that in the south'and along the
valleys of the rivers Pindare and Gurupi, development -

has been much delayed. It seems that the progress of regional
development in the past was determined by the stability of
rivers as a transportation route.

From this viewpoint development along Route 22 will
not be easy, and lack of forethought and deliberation with re-
gard to adequate construction works may be the cause of in-
undation of the road between Bacabal and Pindare-Mirim during
the rainy season.

It is praise worthy that the inland transportation has
been developed with much enthusiasm. However, there arc
some points in it indicating that over-all consideration was not
comprehensive in the planning stage.

On the other hand, the decline of cozstwise shipping is
‘so vital that we can not overlook the problem in the develop-
ment of Brazil. For instance, Belem, which is an important
port of the.Amazon river vélley', “has been disliked by
tradmg companies due to unsatisfactory conditions on the water-

way around it, old customs of trade, bureaucracy of the cus-
tom office thére, and low labor _efflcmncy in loading and un-’
loading. A set of these adver'se situations is a big bottleneck -
to a.ny economic develcpment.

It can be said that dark clouds hover over the sky of
the economy of Brazil; but it is needless to cite the crttmlsrﬁ
of professor Pau) Prebisch thét to.overcome the crisis a

stabilized food supply has to be ensured and foreign trade
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increased. Development of foreign and home trade in every
coastal city is strategically of great importance.

Therefore, if development of the state of Maranhao
were carried out independently from other regions but attaching
much importance to the inland connection, it will be difficult to
expect fundamental improvement from it..

Basgic strategy of the development of the state of
Maranhao necesBitates that industrial development of the
coastal city of Sao Luis should be carried out first, extending
the influence of it to the cities and towns of the interior. There-
fore, development of Itaqui port now in progress and construc-
tion of 2 new industrial center around it would be the foundation
of development of the state of Maranhao. We were told about
the latter at the state committee SUNDEMA, and this develop-

ment of 2 new industrial center is still in the planning siage.

4. Administration to establish Wood industry in Sao Lais

From 'th_e foregoing commentary the reason why Sao
Luis has been selected as a key base of 2 wood industry will be
readily understandable. To summéxrize: 8
. (1) Sao Lauis has pdtentialities as a city,
| {2) an a.déciuate residential ared is obtainable for engi-
neers and managers of the industry,
(3) it will be able to play a fundamental role for the
' developrhent of the forest resources along the
A.ma.zon. valley when there are too many problems :

in Belem,
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{4) public investment will contribute much to establish
and operate a pulp plantand a plywood plant on a
sound basis under the new industrial city planning,

(5) éonver_sely, ‘without an integration of the wood in-

dustry, development of Sac Luis will be almost
ir_npossible,

and

(6) it is now the South that controls the foreign. trade

of wood products, but the geographical location of
‘Sao Luis is favorable for exporting the products to -
the United States of America and Eurcpe due to the
considerably shortened distance between them

{see Figure IV-7} -

With the above comments in mind, the following sup-
plementary items as to the administration of the wood industry
'in Sao Luis are given.

{Iv-A) Logs to be manufé.ctured now_in Sao Luis come

éhieflv from the Paranaiba and' :
{tapecuru valleys via Rosario, and lumber -
comes from the South. | On the other hand, to
Fortaleza a large volume of logs have been
‘shipped from the state of South Bahia. ‘I’heré-
fore 2 more profitable way to import logs will
be needed. (see Figure IV-8)

({IV-B) Under the present éapé.city of fransportation
facilities, continuous import of logs [rom the

ltapecuru and Paranaiba valleys will
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(IV-C)

(IV-D)

be possible also in the future. If, however,

a large volume of logs has to be obtained,

forest resources in the Amazonas valley

or the interiot of the state of Maranhao will
have to be developed, and this necessitates
cloée attention being paid to the exclusgive use
of log transport-ships and logging labor or-
ganization. A long range and stepwise pro-
ject would be indispensable to harvest logs

from the Pindare and Gurupi valleys.

- The integration of the wood industry in Sao

Luis should be made as a part of the new
city planning there.

Under the present conditions, local labor

should be employed for unskilled service,

The main services to operate the industry

will have to be done by a group .of competent

workers who have heen trained in other re- -

gions. - Furthermore, education would be
necessary for the workers to fit them for
their dutiéé, so an engineer ta lead them
should be invited from some advanced country,
for instance, Japan. In judging appfitude for
manual and administrative assignménts,' we

formed the opinion from association with

.many Brazilians we met that they had an

easy~going way of thinkin'g_on matters gen-
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erally, and this leads us to call attention on the
problem, emphasizing the fact that success of
the porject depends upon the degree of effort

and competence of the employee.

5. Marketing Project of Wood Products

It is a well-known fact that without sale business can
not stand up. It is marketing that would be a cause of worry
in the integration of the wood industry in Sao Luis, As can be
easily understood, ambiguous expectations of possible demand
is one thing, whereas the continous operation of the industry on
the basis of collection of bills accepted for the saies of the pro-
ducts is. quite another. In other words, positive results can
come only from positive efforts,

What is most desirable to be under stood here is the
characteristics of the project. For instance, the South has
been playing a dominant role not only in foreign trade and in
introduction of foreign capital, but also in a series of under-
takings .in domesfic mearkets due to its fav&rafnle resources and
mon-opblized industrial power. For.tale'za..ha_s been conducting
trade with the state of Bahia and the Amazonas valley with- |
rich forest resources on the stfength of its expansion power
and activities of marchants there. We found that prices of
logs théife are lower than those at Belefn where. logs are pro-
duced. In other words, price.level of logs is lower in the con-
sumers' territory than at the source. |

An new pulp plant recently built 2t Belem and erﬁploying
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120 workers has been producing .10 tons of two kinds of paper
daily, its market reaching as far as Brazilia. Seventy per cent
of the raw inmaterials of the mills depends upon low quality hard-
-wood and the rest upon wastepapers. This is a-remarkable ex-
ample of success.

A pulpplantwhich we recommend be built in Sao Luis
has a capacity of producing 100 tons of pulp per day. Expenses
for the project is assumed to come from private capital being
supported by SUDENE, In order to build a plantwith that capac-
ity, 2 definite resolution to start with even no capital, would
bé desirable to work out the project.,. At the same time it must
‘be prepared for a challenge that might he made by southern
capital, _

There are 6ther difficultiés in this problems. In Brazil
the quality of paper in use is lower than we expected; but it
seems that this is a2 matter of custom zs people there are sat-
isfied with it apparently. Obviously it will not be easy cx sim-.
ple to elevate Suddehly the con‘sumption level of good paper in
all -aspects of daily life. | '

© Even in large cities like Sao Luis and Bacabal, very
thin paper which looks like wrapping paper is in common, the
‘monthly average consumption of paper per capita being two
.kil_ograms.. Ina small vil_'lage named Altturi, which was built
to develop forest resources at the end of Route 22, we found
thé.t rough brown paper was used for wrapping, writing and
other daily ﬁses, the monthly consumption being two kilograms

“in the average family. ‘In'zddition, a comparatively large
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amount of newsprint is consumed here, 70 per cont of which
is.imported from foreign countries.

Papers in use are transported from Sao Paulo and -
Recife by road. Being difficult to produce grand pulp to man-
ufacture newsprint from forest resources in the Amazonas -
valley where only hardwood forests are growing, the production
of newsprint by a2 new pulp plant here.will not be able to meet
the shortage of it.

If they are unduly hasty in finding a way out of the dif-
ficulties, many setbacks will arise. First of all, marketing
capacity of a manager of the plantwill come to the fore. Even
in a large plantlike this under government control, it will be
difficult for him in general to set aside his capacity of market;
ing, if manufacturing procesées demand the greater part of his
time and attention, It is under these circumstances that gov-
ernment assistance should be extended to the marketing phase
of the project. _

One such form of assistance could be éxporting backed
by the government, and another that of i:)o_s‘itive purchase of as
much the products as possible by the federal and state govern-
ments. _ | |

As to the purchase by the federal and state governments,
it will not be impossible i;'o institute an inspe.ctio_n system for.
all staple agricultural products including rice, with an obliga-
tion to use stout paper bags to contain them. In the state of
Maranhao 420'thousand_ tons of low quality rice is prodﬁced-

annually, which is one of the most i'mporta_nt'products of the

- 118 -



gtate.

On the other hand, it will not be easy to export the
paper to other regions of the country, as the shipping expenses,
{or instance, to the South would be 25 much as shipping to
foreign countries. Therefore, paper markets in Europ'e and
Africa will be favorable for them. Investigation of the paper
markets in Europe reveals that Sweden's big share of the mar-
ket is being steadily diminished by American penetration in
recent years. The problem being under the application of as-
sigtance of developing countries by OECD, the market in
Europe would be larger than in Africa, In this sense efforts
should be made to persuade the United States of America to
purchase the products from Brazil,

Considering all aspects of outlets of marketing, if suc-
cess is to be attained, it would be necessary to have 60 to 70
per cent of the products exported or purchased by the govern-
ment or public entities. The same applies to the plywood in-
dustry. . The low level of home consumption of the products will
demand export and in this case the opening of new export mar-
kets will be needed, one way of aChieirin'g it being to seeck pos-

sible cooperation with Japanese companies.

6. Summary

The state of Maranhao is located administratively along
the western boundary of the northeastern region of Brazil,
éccupying naturally an eastern corner of the Amazon river

basin. It will be completely meaningful to make 2 plan of

- 119 -



regional de;relopn‘lent based on wood industry, discussing the
possibility of it with an aim to give life to the salient features
of the region,

The history of development of the Amazon river basin.
is long, going back many years, but no efficient measures for
it have been worked out. Nevertheless, the northcasfern.re-
g_ioﬁ of Brazil became famous for its effective development in
the early stage of opening up the country, In contrast with the
Amarzon basin where social conditions are still controlled by
natural environments, economic society of the northeastern
region where European emigrants have taken the lead has been
successful in operation of more artificial controls.
| A sbund foundation on which to work out a regio.nal de-~
velopment policy such as the state of Maranhao i8 now con- -
templating could advisedly be on thé lines of the above-men-
tioﬁe_d economic society by making use of the forest resources
in the Amazon basin,. |

Our social land economic investigation leads to the con-
cllu_sion that establishment of a wood industry around a kraft
pulpplant in the state of Maranhao will make it quite possible
with collective power between the industries concerned to
carry out agriculture, industrial and urba.n: development in the
state, and in consequence will bear fruit in constructing a base
for further development. Thes.e. development procedures
should be instituted in parallel with development of the forest
resources along Route 22..

It is from this sta.ndpoint that physic&il plans are un-
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folded.in chapter 2 and chapter 3. In this chapter in conformity |

‘with the foregoing chapters, supplementary items for adminis-

tration are clarified under the present regional development.

Sumrming up systematically the outline of the policy, it will

necessarily follow that:

(1)

(2)

Development of the state of Maranhao has been sup-

-ported by the inland growth. However, to achieve

-economic and social advances for the state of

Maranhao in this age of rapid development, Sao

Luis should make a restart as an industrial city to

follow Fortaleza.

Sao-Liuis, which is located on the Atlantic coast
between South Brazil and advanced European count-
ries with positive inhabitants and respected high
culture, has a number of merits to qualify it as an
industrial center with a trade port. If a new indus-
trial community were opened in Sao Luis with de-
velopment of Itaqui port, it will be oil resources in
Litoral_Nofdest'e area now under development and a
wood industry complex with abundant-forest re-

sources in the Amazon basin that will ‘support

future growth of the city. Should it ‘hap"pen that an

oil development program could not be arranged,
the future of the state 'of Maranhao will depend upon
the success of the development of the wood industry

now under consideration.

It is suggested that 2 wood industry complex with a
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pulp plantasthe center of it be established in Sao
Luis, After investigating findings of the. Ohmi sur-
vey team that aimed at constructing a pulp plantand
so forth, we reached the conclusion after the field
investigation that the scale of the plantaswas de-
signed by Ithe.team would be Islausible, but as to the
manner of operation and location of the plant, its
conditions must be constrained. | The Ohmi report.
suggests the possibility of establishing a pulp plant
on Route 22 and logging the forest resources in the
interior of the state of Maranhao, particularly for-

ests along the Pindare and Gurupi river valleys.

Investigating in detail the economic conditions of
the scheme, a wise step will comprise making use
of the conventional marketing system of timber.
Route 22 has no power to attact techno-structure
- {2 new word used by professor J. K. Galbraith) and
skilled labor of the wood industry, but Sao Luis is
- rich in culture and will be able to attract necessary
man-power within the state at any time,

At present & greater part of the logs consumed in
Sac Luis are transported along Route 21 connecting
with Teresina and a rai_llwa'y, In addition a2 much
bigger volume of logs is transported to Fortaleza
from the Amazon river valley via the offing of

Sao Luis. And Sao Luis will be able to make the
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(3)

(4)

best use of the conditions without 2ny investment.
Under these circurnstances the order of develop-
ment of the project in instituting a wood inciustry in
Sao Luis should start at first by making use of the
logs éoming into the above markets regularly and
developing the forest resources along Route 22
from Pindare-Mirim which is the base of logging in
the project. Then, extend an investment to a large
scale development of the forest resources along the
valleys of the Pindare and Gurupi rivers only after
the managernent of the industry has acquired a
satisfactory routine and become stablized.

Integration of the wood industry in Sao Luis will be

- pffected best on the basis of social investment of a

new industriai city planning. Development of the

forest resources in the Amazon river basin is to

‘attack one of the most difficult problems that the

‘conternporary human being is facing. It will be

- wrong to leave everything in charge of a medium-

sized business company in this important invest-
ment project. Such basic investment to establish

the plants should be made by the government as a

part of the new industrial city planning.

Input of labor, Techniques and Materials for Opera-
tion of the Wood Industry
A poi’ht worthy: of stressing as to conditions of labor

and techniques is to train skilled technical and
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(5)

managerial personnel in other regions. When such
a group of nucleus has been secured, it will not be
difficult for them to collect excellent but compara-

tively low-wage manpower..

Concerning the input of logs, the first thing to do in

parallel with the development project of the forest

resources in the area connecting Sao Luis with

- Route 22 will be to recognize the greatest impor-

tance of transportation between Sao Luis and
Teresina. The second point claiming deliberation

is water and marine transportation, especially

along the Amazonas river valley. For this

purpose attention should be paid to the building of

- wood transport-ships. If this project were real-

ized, export of wood chips to foreign countries
{for instance, Japan) can be planned.

Project of Production ~

This vital aspect of indﬁstry depends upon the
manufacturing programme-of each plant and suc-
cessful marketing of its products, For this pur-

p'.o's.e demand for the products by the government

- will be most necessary. Further, the government

" should offer aid to promote the eprr_t of the pro-

ducts to foreign countries where a market has

been opéned. .S,ec_,ondly, in parallel with the in-

, spéct_ion_ system of agricultural products, oblig-

atory use of rice bags and purchase of the wood
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(6) -

(7

products by the state is also desirable.

There is, however, the risk of possible collision
with the marketing system of southern capital. As
compatibility of both is esséntial for achieving
sustained prosperity, causes for apprehension
must be removed.

It is suggested here that projects be established for
land use and farm management including utilization -
of forest resources along the valleys of the
Pindare and the Gurupi rivers in addition to the
city planning of new and old Pindare-Mirim.

Firét of all, difficulty of development of the
Amazon forests consists in the impracticability of
shifting cultivation with depletion of {orest re-
sources there. However, we ¢an not support
sudden utilization of modern techniques of farm
managemernt.

It will be indispensable first of all to recognize the

status quo of agriculture and forestry in the region.

Actually, dominant land use there is for raising

rice and babacu on a ve.ry small scale by individual

families. To remedy this a land management pro-

: je'ct to shift cultivation on a comparatively large

scale,' and repeated in stages consistent with good
forestry will lead to praiseworthy results.
City Planning of Pindare-Mirim

City planning of Pindare-Mirim should be com-
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prised of a system that links with Teresina, Caxias,
Codo, Bacabal and Sao Luis, improving their
closed, isolated characters of the conventional
project up to this time. In addition, adjustment of
" the marketing system and improvement of quality -
of the agricultura.l, forestry and aquatic products,
which could be facilitated by forming centers of
their production bearing its trade-mark should be
undertaken.

Finally, engineering works by public investment,
particularly improvement works of river in addi-

- tion to construction of roads and bridges should be
promoted to increase employment, which is an in-

vestment for future development,
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MAP OF MARANHAQ
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Table IV-3

TABLE IV-3
TRANSITION OF POPULATION RATIO
BETWEEN RIO DE JANEIRO AS THE BASE
WITH LEADING CITIES

Yenr ;ﬁ?s TERESINA| CII{FE FORTALEZABELEM MANAVSii}?S
1872 | 11 - 42 15 22 10 |11
1890 5 21 7 9 7 |12
1900 | 4 4 13 5 11 6 |29
1920 | 4 3 20 6 20 6 |50
1940 | 4 2 19 10 11 6 115
1950 | 5 3 22 11 10 | 5 {92
1960 | 4 6 24 15 12 5  his
(1970)| 4 5 26 21 13 4 14g

REMARKS: FIGURE OF 1970 IS ESTIMATED
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Table IV-4
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GROWTH OF POPULATION IN LEADING CITIES
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Table 1V-5
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‘Table IV-9

TABLE IV-9 LOG PRODUCTION BY AREAS IN
" THE STATE CF MARANHAO.

(UNIT = 1,000 Cubic Meters)
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Krait Cooking and Bleaching Experiment of Brazilian wood

Principal Researcher: Tadashi Yamamoto

Experiment Place: Central Research
Institute Jujo Paper
Company

Experiment Period: =~ March 4, 1968 -

April 22, 1968

1. Introduction

On the request of the Government Forest Experiment
Station, Ministry of Agriculture and Forestry, kraft cooking
and bleaching experiment were carried out to determine the
| adequacy as pulpwood and the quality of bleached pulp about
various test pieces of tree species obtained by Takeshi Uemura,
chief of the Wood Technology Division, Government Forest
Experiment Station, in the state of Maranhao, Brazil, totalling

58 in all.

2. Experiment

For the foregoing 58 samples, on the basis of the spe-
cific gravity at the air dry condition determined by the station,

the following classification was made to make experiment,.
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I ‘ Bpecific ) Average |Average : | 1
gravity specific |moisture
weight at | contents | No. of samples |Total
air dry air dry

condition | condition

o146 - 21, 26. 29. 31,
Group A 0.346 0,267 10. 8% 49 5
10,347 - ' 23, 27. 28. 32
.391 , . - o
Group By 410 0-391 1 A5 45 46, 48, 102 °
: ! 1
T m
0. 411 - - 12, 13. 14. 17.
Group G| " 0. 550 11.8 |22, 24. 25, 36, | 11
' 38. 41, 47
1. 3. 8. 15, 18.
0.580 - | | | 19. 20. 35, 39,
Group DI "o 0.812 | 1L.6 )45 43, a2, 53, | 15
101. 103
2. 4.5 6. 7.
1 9. 10. 11. 16.
Group E 0";3829"5 1.026 11.5 130, 33, 34. 37. | 18
' | 42..50. 51, 5%.

54, _ }
]

2-2 Moisture contents
The moisture contents of the samples are indicated in

Table 1, ranging from 9% to 13%.

2-3 Method of cooking
(L) As was mentioned in 2-1, the samples were clas-
sified under the five groups and each group was

cooked in two autoclaves, totalling 10 cookings in
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all. | REREATY

{2)  As chips obtained were more dried than those in
ordinary pulp production, they were put in water

| 24 hours before cooking.

(3) In order to confirm the extent of cooking by tree
species, two or three chips from each tree sPe-.
cies were suspended with a steel wire i.n an
autoclave and the pulping result after cooking-\vaé
cxamined by both touch and eyes. Although
samples were classified under five groups for
cooking, the pulping adequacy wals determined
according to each tree species.

(4) . .As a cooking condition & normal coc;king liquor
with 25% sulfidity was used and the details of

cooking experiment are set forth in Table 2.

2-4 Bleaching condition _
Bleaching was carried out by the five stage process of
Cl,-NaoH~CaHypo-NaOH-CaHypo, The details of it are illus-
trated in Table 3.

2-5 Pulp beating
The pulp beating was made to evaluate their properties
by a Sprout-Waldron Laboratory Refiner. The consistency of

pulp for beating was 1%.

-~ 146 -



2-6 Evaluation of pulp quality experiment

As a rule, experiment was carried out in accordance

with the Tappi Standard.

{a} Kappa No. 'I’afppi-Standard T236m-50
(b}  Sheet density o T411m-40
{c) Brightness " T217-48
' {the Hunter Re-
flectometer
was used)
{d) Ompacity " T425-44
' { " )
(e) Burst factor " T403m:-53
(f) Tear factor " T414ra-49
(g) Breaking factor " T404m-54
(h) Folding endurance " T423m-50
3. Results of experiment

The results of experiment are set forth in the following

Tables and Figures,

3-1 Botanical names of Brazilian wood and exteriority are

shc_)wn.iu the Table 1
3-2 | Data §£ 1;:ra;it cooking are shown in the Table 2
3-3 The bleaching data are shown in the Table 3..
3.4 Data of pulp beating are shown in the Figure 1. |
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3-5 Data of bleached pulp quality are shown in the Table 4.

3-6 Relations between specific gravity and quality are

shown in the Figure 2.

4. Consideration of the results of experiment

4-1 Characteristics of the pulpwoad
Distribution of specific gravity at the air dry condition
of the samples under experiment covers a wide range, ranging
from 0.146 for light one tc 1.295 for heavy one, and thase
with high specific gravity occupy more than a half of the sam-
ples {see the Table 1}). Similar wide distribution was observed

in color and hardness.

4-2 Adequacy for cooking

The all tree species used in the.px_-cseﬁt experiment _
were all well pulped. Although it is difficult to say it definitely
because degre.e .of coakiﬁg is different among the species, it
scems that Group B and Group D are easy to cook, ‘while Group
C and Group E hard to cook, For the cooking, ’che"a'dditio_n of
active alkali of 18% to 20_% oven dry wood, which is a little
more than in the case of kraft cooking of beech an& cak of the
northern Honshu, Japan, and is almost .equal to the case of
Japanese red pine, seems adequate. 'Puip yield is lower than
the Japanese beech and oak in the above dis_triét, and almost

equal to the Japai_ieée red pine (s'ee the Tablé'é). The residue
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of Group-1 is more than others with an appearance of pith.

4-3 Bleachability

Group A. Group B and Group D could be bleached to the
brightness higher than 80% through the five-stage bieaching
process of Cly-NaOH-CaHypo-NaOH-CdéHypo, while Group C
and Group E were hafd to bieach, the brightness obtained be-
ing .less than 80%, respectively. E5pecially, the brightness up
to the third stage Hypo were much worse than others, Appar-
ently, however, it will be possible to improve the brightness of
Group G and Group E over 80% by adding chemicais to the first
and third stages. At any rate bleachahility of tree species from
Brazil werce worse than that of the Japanese hardwood kraft pulp

or Japanese red pine kraft pulp {see the Table 3)

4-4  Quelity of pulp
The quality of Group C showed an equal numerical value
to that of the Japanese beech kraft pulp or oak krafr pulp. The
more specific gravity Brazilian wood samples have, the more
tear factor and s-value and the less density, breaking factor, _
burst factor and foldiﬁg factor they indicated. Compared with
Japanese red pine kraft pulp, those except for s-value showed

‘wWorse results,

5. Reference
Kraft Digesting and Bleaching Experiment of the
Brazilian Wood Materials, Research Report No. 3022, Central
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Research Institute, Jujo FPaper Co., January 31, 1966,
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Table 1

Table 1

Botanical Names of Brazilian Wood and its Exterjority

Specific
_ gravity Moist
Na Liocal Name at air 1sture Color
dry contents
condition| {%)
1 | Barroto 4. 849 11.4 Dark brown
2 | Paudarco {(amarelo?)=
Tabebuiaserratifolia
{Vahl.) Nich vel aff.
(Bignoniaceacg) 0. 954 11. 4 Dark brown
3 { Piqui (Piquia}=
- { Caryocar villosum
{(Aubl' ) Pers.
_ (Caryocaraceac) 0.890 13.0 Light brown
4 | Guabiju 0. 991 12. 4 Brown
5.1 Tauaribranco= .
Eschweilera or
Lecythis sp.
{Lecythidaceae) 0. 932 12.0 Brown
6 Burangi 1.038 1.4 Light brown
7 | Cumaru=Coumarouna
odorata Aubl. vel aff.
| (Papilionaceae) 1, 027 10.4 Brown
8.} Piquirana=Caryocar
glabrum vel aff. _
{Caryocaraceae) 0.798 10. 4 White
9 ) Jatobas=Hymenaea sp.
(Coesalpiniaceae) 0.934 12.0 Red brown
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Table 1

Botanical Names of Brazilian wood and its

Exteriority
Specific
_ gravity .
No Local Name at air Moisture Colar
dry contents '
candition (%)
10 | Tatajuba=Bagassa
guianensis Aubl,
(Moraceae) -0, 984 1.8 Yellow
11 ; Cravo=Llauraceae | |
{Ocotea 7} 1.043 12.0 Deark brown
12 | Andiroba=Carapa
guianensis Aubl. : :
i 1 {Meliaceae) 0. 530 12.5 Red brown
s |
113 ¢ Guanandi=Lonchocarpus
! sp. (Papilionaceae) 0. 527 12.5 Light brown
}14] Urucurana=Guatteria
i | sp. {Annonaceae) 0.512 12,0 Gray.
515 Mangue=Parinari
I or Licania sp.. .
{Rosaceae) 0.838 12,6 Brown
161 Orelha de macaco=
Coumarouna odorata _ _
vel aff. (Papilionaceze) | 0. 944 10.4 Brown
17" Cutiuba=Qualea or | ' i
Vochysia sp.- '
{Voehysiaceae) 0. 480 11.2 Brown
18 | Inbare=Brosimum
paraense huber ‘ :
{Moraceae) 0.775 9.6 Red
19 Angelim=Andira |
- | inermis (SW.) H,B. K. | 1
,{Parilionaccae) 0.776 12.0 Brown
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Botanical Names of Brazilian W ood and its

Table 1
Exteriority
SpepifiCT 1
gravity .
No .Local Name at air Moisture Color
: dry contents
condition | (%)
20 | Sucupira=Bowdichia sp,
(Papilionaceae) 0. 906 10. 4 Dark brown
21 ) Enbira=Ceiba sp.
{Bombaceceae) 0. 346 11.0 Gray
22 | Fava de paca 0.515 16.5 White
23 | Mutamba=Guazuma
uimifolia Lam
{Sterculiaceae) 0.363 9.5 Light brown
24 |Inga _ 0. 641 12.5 Gray
|25 Paupombo=Anacardiaceae ,
or Burseraceae 0, 579 11,8 Yellow
26 | Embireira branca= ,
Apeiba so.
(Tiliaceae) 0.146 10.0 White
27 | Vigueiro or Burra -
| leiteiva=Sapium sp. o
(Euphorbiaceae) 0. 408 11.0 Gray .
28 i Embauba preta=
Cecropia sp.
{(Moraceae) 0, 356 10,5 Light brown
29 {Embauba brancas
' Cecropia sp. :
(Moraceae) 0.163 12,0  {White
30 {Pausanto=Zollernia
paraensis Huber
{Papilionaceae) 1. 295 11.1} Black
31 Pararaubo=3imaruba
amara Aubl. _
{Simarubaceae) 0,339 12.0 White
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Table 1

Botanical Names of Brazilian wood
and its Exteriority

!
i Specific |
: gravity )
%No ILocal Name at.air Motstare Color
; contents
i_ dry
| 1 condition
32  Cedro {(branca?)=
Cedrela sp.
{(Meliaceae) 0. 442 12, 4 Light brown
‘33  Vermelinho=
Eschweilera sp.
{(Lecythidaceae) 1.035 12.2 Dark brown
‘34 Conduru=Apocynacecae
{Aspidosperma ?) 0, 962 13,0 Light brown
35 Sacupenbinha=Dialium
guianense {Aubl.) _
Sandw. (Cacsalpiniaceae)0, 865 10,6 Yellow
36 Estopeiro=Lecythidaceas :
sp. D, 611 12,5 Light brown
37 Sapucaia=Lecythis sp. '
' {(Lecythidaceae) 1,050 10.8 Brown
38 Cravoamarelo=Octea
sp. (Lauraceae) 0, 642 13.0 Yellow
3G Loufo:_clarisia.
racemosa R. et P,. .
(Moraceae) 0,748 12.0 Yellow
40 - Cupua cu=Theobroma - : - .
' . sp. {Sterculiaceae) 0. 885 12.0 Light brown
‘41 Faia (Lourofaia?)= . | : ‘ _
* Roupala sp. (Proteaceae)0, 54 9.5 Brown
o ' ! . '
‘42 Goncalo alvess }
A stronium fraxinifolium -
g . Schott. (Anacardiacéae)] 0.98 5,6 Red
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Botanical Names oi brazilian w‘ood
and its Exteriority

Table

Specifié '
gravity |, .
No Local Name atajr | Moisture Color
' dry : contents _
condition| (%)
43 { Amescla=Protium or
Couepia sp, {(Rosaceae)| 0, 806 12.5 Brown
44 |-Geniparana=Gustavia
angustata :
(Lecythidaceae) 0,813 12.5 Light yellow
45 |Paparauba branca= '
Simaruba amara vel _
aff. {(Simarubaceaec) 0, 410 12.0 White
46 | JacarandazJacaranda
copaia ver aff.
{Bignoniaceace) 0. 408 12.0 White
47 | Cutiuba (Cupiuba ?) 0.470" 12.5 Brown
48 [Cedro bravo=Cedrela
odorate vel aff,
{Meliaceae) 0, 364 11.8 Light brown
49 |Pente de rna_c_acb: :
Apeiba sp. (Tiliaceae} | 0,339 7.0 Gray
50 | Quebra machado=
Lecythis sp.
{Lecythidaceae) ? 12.0 Light brown
51 |Massarandubinha | 1.168 14.2  |Dark brown
52 {Massaranduba vermelhaz=
Manikara bidentata vel :
aff. {Sapotaceae) 1,095 12,6 Light red
53 |[Vaca amarelas
Apocynaceae
(Aspidosperma?) 0,786 11.4 Light brown
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Table 1

Botanical Names of Brazilian Wood and its

Exteriority
Specific
: , gravity .
' . £
No Local Name at air Moisture Coalor
contents
dry
condition {%)
54| Casca fina=Aspidosperma

; sp. (Apocynaceae) 0.994 12.0 Light brown
[}
|
101; Liouro=Lauraceade 0. 757 11,0 Yellow
102] Paparauba amarela=
; | Simaruba amara vel _
j aff. {Simarubaceae) 0.374 12.6 White
11103 Envireira 0,730 12. 4 Brown
2104 Andiroba=carapa
| | guianensis Aubl.
; {Meliaceae) 0.570

Remarks: Specific gravity at air dry condition is the

obtained £rorn samples ha.mng about 12% of

mmsture by Sohd Method

(with data obtained by the Government Forest

Experiment Station)
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Table 2

Results of Kraft Cooking for the Brazilian Wood

Materials

Amount of chemicals Cooking conditions Cooking results
* | Mois- ]
. - Time Time
'ﬁf;kziﬁ iigi;i;c Zgiﬁ Ligquor to at Total Un-
™ = & tents % to Maximum maximum ) maximum | cook- Sereen- bleached | Pulping
~ Active Sul- wood temper- i Maximum | temper-: temper- | ing Total ed Kappa '|Bright- | ade-
i Alkali | fidity | ratio | ature pressure| ature ature time | yield |Reject | yield No. ness quacy
% % - |
% | as Nap0} as Nasdl ke % kg /om? hin hid hm % A o No. A
o *Xx -
Group-A 10,146 _ . :
_ -~ 0,346 10.8 16.6 25 3,70 170 7 1.30 2.00 3.30 | 47.0 1.08 45.9 34.7 - L
L Ele =B 0307 o
¥ 8 - 0.410 111.5 17.9 25 6.95 170 1 1.30 2.00 3.30 | 46.7 0.03 46,7 25.0 - "
Ble-c  lo.an N
o) - 0,579 111.9 17.9 25 4.97 170 7 1.30 2.00 3,301 45.2 0.11 45.1 27.3 ~ "
£ 6 -D  lo.seo | o ] ' _
— - 0.889 1 11.6 17.9 25 3.95 170 7 1.30 | 2.00 .30 143.5 C. 36 43,2 21.6 19,1 " _
| G-E . 0.886 R o '
h - 1,295 111.5 7.9 25 3.50 170 7 1. %0 2,00 5.30 ] 40.4 0.32 40,1 25.8 - "
ﬁ" *x : B
! Grougnﬁ 0. 146 : ' .
; - 0.346€ | 10,8 20.5 25 10.63% 170 7 1.30 2,00 3.30 | 45.0 0.32 4%11 29.1 22,1 -
L 2lc -3 0,347 | | ,
| 3 - 0.410 111.5 | 1e.85 25 5.63 170 7 1.20 2,00, 5.30 145.4 } 0,03 ¢ 45.4 | 22.4 23.4 -
P : _ . .
| M1 G -0C - 0,411 . _ . ] _
! §‘ - 0.579 11,9 18.6 25 4.1% 170 7 1.30 2.00 3.30 | 44.6 0.01 44.6 2%.8 19.§ -
Ste-p  l.seo | R |
& - 0.885% | 11.6 18.85 25 3.24 © 170 7 ;} 1.30 2.00 - | 3.30 {43.2 0.10 43,1 17.4 - -
)
G-E G, 886 ' ‘ ' . :
3,295 111.5 18.85 25 2.76 170 f 1.30 2.00 3.30 140,77 0.45 40.3 24.0 19.5 ~
_Wﬂ*“ébft wood T |
S| kraf+t : : & ,
0 ‘ T . ; : -
%Eﬁ NBKP-puly - - 16.0 o] 5.0 170 7 1.30 1.30 32.00 | 45.4 0.6 44f8 26.7 28.7
8| Hard wood
81 kraft : e
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*¥

*RE

WKW

specific gravity is a value at the air dry condition
the amount added to oven ary wood in %

classification was made according to the specific gravity
at the air dry condition

Bleached softwood krafi pulp in comparison was red pine
from Iwate Prefecture on March 15, 1967
(Research Report No,3289)

Bleached hardwood kraft pulp in compariscn was mixture of
beech and oak chips made at the Regearch Inst., Jujo
Paper Company, on October, 1966 (Research Report Ho. 3282)

. - Total
Croup~A No,21, 26, 29, 31, 49 5
Group~B Nu.23, 27, 28, 32, 45, 46, 48, 102 ' 8
Group-C  No.l2, 13, 14, 17, 22, 24, 25, 36,
38, 41, 47 11
Group-D Mo, 1, 3, 8, 15, 18, 19, 20, 35, 39,
40, 43, 44, 53, 101, 103 15
Group-BE Be, 2, 4, 5, 6, 7, 9, 10, 11, 16,
30, 33, 34, 37, 42, 50, 51, 52, 54 i8
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Table 3 Conditions and Results of Bleaching
Bleaching C NaOH Ca - Hypo NaQH Ca - Hypo
Total Total
Remain- Remain- Remain- amcunt (amount
ing ing ing Total cf of
amount amount - amount |Total |amount chio~- chlo=-
: wmount |of Amount Amount of Amount Amount of amount| of rine rine
i iof chemi- |of of Amount chemi-~ of of Amount chemi- iof ¢hlo- added consumed
chemi-|cals chemi- chemi-|of cals chemi- chemi~|of cals chle- |rine | Bleached
cals |un- cals cals jNaQH un- Bright-| cals cals [NaQH ur- rine |con- |bright- Kappa Kappa
iMateriels\ladded |reacted|added |PH  jadded |added |PH - lreacted|ness added |PH  |added jadded |PH  |reacted |added |szumed |ness Ho. Ho,
] fas as as as as as
| 5% e % lav.clay 9% av.cla % o, av.ele| % av.clz |av.chz|av,clz| %
; 8 % % | b | %
itrroup-4 12,1 11,7 | 11.6 11.7 :
H Yappa 5.82 1.00 2.0 { 2.0 1 0.25 ! 0.05 76,8 G.2 { 1.2 G,2 ] 0.52 9.02 | T.45 [82.4 0.310 0.256
1 No.=29.1 9.2 1.9 9.15 '
b i~
iGroup«B 1z2.1 _ o 112,0 11.6 11.7
I Xappa 4,48 1 0,38 2.0 { 2.0 1°0.2% ! 0,29 773 0.2 { i,2 0.2 ! .48 7.68 | 6.53 {82.6 0.343 0.291
v Np,=22.,4 10.1 ' 11,2 9.4
icroup-C 12,1 11.3 11.6 12,0
It happa 4.76 1 0,78 2.0 i -2,0 | 0.2% ) 0.04 61.3 0.2 { 2.0 0.25 [ ¢ 10.98 8.76 | 6.96 |74.9 0. 368 0,293
i Ho.=2%2,8 ' ' 5.8 10.5 8.7
laroup-D 1124 | 11.6 11.7 11.85 -
E Kanpa 4,352 0.66 2.0 (] 2.0 | 0.25 ) 0.38 76,0 C.2 + ! 1.2 0.2 ) 0.74 - 1 7.%2 | 5,74 18l.7 0.348 0.266
il Ho.=21.6 o 1003 109 9.75 -
!Group—E 12.3 : 11.5 11.7 12.4 .
. Kappa 4.80 § 0.50 2.0 ! 2.0 { 0.25 ! 0.05 71,6 0.2 ! 2.0 0.25 : 1.11 ~ ¢ 8,80 7,14 79.8 0.3%67 0.297
[ §5.=25.8 ' |10.0 S 110.9 :
?Compar-
lison 11.0 3,00
i Softwood 13.7 12,2 , .0 | cres . - ‘ : ]
i TIRKP 5.34 | 0.14 2,0 |- 979t 2.4 | 0.22 | 7.3| 0.102| 80.9 0.1 | 10.5 1.05] =~ 7,171 0.12% | B.79 |-8.43 {88.3 0.3%29 0.316
% Hardwood : o 12.55 ' 11,5 : 11,5 jcko= 3:3 . . o :
i LBKP 3.56 10.4%33 { 2,0 ; 11,2 1.0 0,22 | 9.3 0.186| 81,7 0.1 10.65 Q.526 3,25/ 0.206 | 5.086| 4.261 87.4 0.286 0.239
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REMARXS:

(1) Bleached softwood kraft pulp is compariosn was red pine
from Iwate prefecture on March 15, 1967.
(Research Report No. 3289)

(2) Bleached hardwood kraft pulp in comparison was mixture of
beech and cak chips made 2t the Research Inst. Jujo Paper
Co., on October, 1966. (Research Report No. 3282)

(3). The Amount of clorine added (%) = Kappa Number x 0.20,

(4) Tempernture, time and pulp consistency at each stage are
as follows.

oda WaOH Ca-Hypo HNaOH Ca-Hypo
Temperaturs { OC Room Temp 60 35 ~ 60 35
Time hm 1,00 0.30 3.00 0.30  4.00
Pulp
Consistency | % =~ 3 10 10 ¢ 10

(5) The guantity of pulp used for bleaching test is oven dry
unbleached pulp 130s. each, . '
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FIGURE 1  Characteristics of Kraft pulp Beaching of
Brazilian Wood
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Characteristics of Kraft pulp Beaching of FIGURL L
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FIGURE 1 Characteristics of Kraft pulp Beaching of Brazilian

wood
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Characteristics of Kraft Pulp Beaching of Brazilian

FIGURE 1
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FIGURE I Characteristics of Kraft Pulp Beaching of

Brazilian Wood
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Table 4

Testing Results of the Bleached Pulp Quality

2o o

Testing Cooking Results Bleaching Results Testing Results of the Bleached Pulp Quality
Total
Total |amount
amount [of
Un- of chlo-
bleached|chlo- Irine Bleached 1. : ¥plding
Total Scrgened|Kappa |bright- jrine |con- |bright- |Free- |Bright- Sheet |Durst |Tear |Brezking) endur-
yield {Reject|yield No. ness added |sumed }ness ness |[ness Opacity| S~Value| density| factor|factor|length | ance
7 % % Mo % % 7 % c.s.f “h A en/g | a/om3 km

: c.c.
i
i | Greup-a 470_ | 76.4 | 73.5 | 286 | 0.787 | 4.15 | €5.1 % 6.74 | 745
; r% (end) 45,0 | 0.32 | 44.7 29,1 | 22.1 9.02 | T.45 | 82.4 400 T4.8 72.8 274 0.796 | 4.82 | €6.,0 | 7.53 1550
K g
.'r—'. . B

B | Greup-B . | 628 | 78.8 | 76.9 | 333 0.760 | 3.34 | 89.7 | 5.48 156

E} {(2nd) 45.4 1 0,03 | 45.4 22.4 1 23.4 7.68 | 6.53 | B82.6 400 13,7 72.3 264 0.837 | 5.683 | 76.8 | 9.20 2450

=
I %l Group-C | 685 1 73.2 | 77.3 | 339 0.624 | 2.02 | 89.4 | 3.94 17
1 21 (2na) - 44.6 | 0,01 | 44.6 23.8 | 19.4 8.76 | 6.96 | 74.9 200 T1.7 5.1 501 C.7217 1 4.25 | 89.3 1 1.30 635

= :
| A1 Group-D 715 | 79.6 | 75.3 | 320 | 0.559 § 3.0L 3§ 75.2 | 3.31 6 ..
| {121) 43,5 | 0.3%6 | 4%.2 21.6 | 19.1 7.52 | 5.74 | 8L.7 400 78.9 74,2 304 G.653% | 4.28 [10C.9 | 6.80 282
| & czcup-E - o Lqos 1 y9.8 | 7604 | 336 | 0.511 | 1.25 | 59.6 | 2.88 3
i (end) 40.7 1 0,45 | 403 24.0 1 19.5 5.80 | 7.14 | 79.8 400 8.7 Ti.e | 353 0.580 | 3.42 1 92.7 | 5.80 73
H i
1 Bleached | ‘ .
| I30ftwocd . 725 - - 242 0.603 | 2,76 1263.5 1 4.12 117
| 5 |LBKP 5.4 | 0.6 ] 44.8 26.7 | 28.7 8.79 | 6.43 | 88.3 400 _ 194 0.738 | 7.60 |117.0 |10.0 4800
@ |Eraft Pulp : - - '
| =
4
i afFleached ‘ - -
| & | Bardwood : 704 368 0,575 1 1.38 ¢ 85.8 | 3.71 6

“ | LBKP 50.% | C.8 49.5 17.8 | 26.7 5.086| 4.261) 87.4 400 296 0.712 | 5.09 j117.0 | 7.13 700

Kraft Pulp ' - B
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REMARKS:

(1)

Bleached softwood kraft pulp for the comparison purpose
was produced from imported red pine from Iwate prefecture
to the Juje Mill on March 15, 1967 (see Research Report
No, 3281), .

Bleached hardwood kraft pulp was produced from mixture of
beech and omk chips made half and half basis at Jujo
Forest Office in October, 1966 (see Resecarch Report

No. 3282).

To bleach softwood and hardwood pulp cf02 was applied on
the 5th stage. In the case of bleached softwood and hard-
wood kraft pulp for the comparison purpose.

Feating was carried out by a Sprout Waldron Refiner with
beating consistency of 1%.

Opacity is the figure adjusted to oven dry basis weight of
65 &/ m?, -
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Relation between Specific Gravity and Quality FIGURE 2

Remarks: The above red pine and beech and oak used ¢y

at the fifth stage of bleaching.

o Brazilian wood
x Domestic red pine

o Beech and oak from Northen Japan

Shcet density
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FIGURE 2 Relation between Specific Gravity and Quality
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Relation between Specific Gravity and Quality FIGURE 2
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FIGURE 2 Relation between Specific Gravity Quality
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Relation between Specific Gravity and Quality FIGURE 2
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FIGURE 2 Relation between Specific Gravity and Quality
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Relation between Specific Gravity and Quality = FIGURE

Bleached on beating {reenecss
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