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5 FOREWORD .

: : 'ftaw~logs of lau'e‘or Diptetocarpus species which
'-accounted for: the greater part of imported troplcal wood are now giving
'Vplace to logs and wood chips of versatile other species including eucam

lyptus and mangrove.

Under such a background the present survey was realized in Fiji,

7lan OLeanian country known for its noteworthy wealth in si]viculture and

'Ttimber p oduction., Although the relationship between Fl]i and Japan

r‘orestrijas not very close in the ‘past; today, the

fles“are 1nterested by the high potentia1s of L

The present survey waa conducted by a mlssi”";dispatehed by the

“apan:Ihternational Cooperation Agency 1n compliance with the request"
'?:ﬁ of ‘tlie Fijian government for Japan s cooperdtion in the’ development
- _ofoafforestation and’ utilization of hardwoods and in the more effective
N use of cbéohut'palmlstems. It was the first government'-.to - govern-
ment besis sufvey between Japan and Fiji and it was a preliminary
‘forestry survey to be followed shorLly by a full-scale feastbiliLy
“study.

'oWhile anticipatiﬁg that the execution of the survey will open up the

.oay‘for_a'closef linkage aﬁd all-out cooperation in the field of forestry



development between Japan and Fiji,:l‘sincerely hoﬁe that theffindinés
of the survey presented in this report will be-fOuhd'esefdl for that

purpose by all parties concerned,

Availing myself of this 0pportunity, I wish Lc express my deep
gratcitide to the competenL Fijian authorities including the Forest

Department for the helpful assistance offered to the mission throughouL

the survey period,

The elaborate effort exerted by all members of the miesion and the
kind eooperation extended by the Iapanese Ministry of Foreign Affairs,
Ministry of Agriculture and Forestry, and the Japanese Embasey in o

Canberra are also gratefully acknowledged

~March 1977

_./’qfdﬁéa M;i?;g;&nﬁﬂm_,_ﬂ,

Shineaku Hogen
- Pregsident
Japan 1nternationa1 Cooperation Agency -




With the staff of Forestry Department Institute of the Timber Utilisation
Research :

ngging operation at the GALOA area Furniture and wood works made of
: coconut palm stem



Man-made forest of Mahogany
(Swietenia niacrophylla) reforested
by line planting method at the
GALOA area 14 years old

Seedlings of Mahopany:
ordinary size for out-planting

Ducalyptus deglupta Man-made forest of

12'years-old DBH=53 cm Anthocephalus chinensis
200m3/ha : 5.5 years old 140m3/ha



‘Man~made forest of Mahogany : Terminalia igorensis
{Swietenid macrophylla)

) 5 years old
14 vears old

Man-made forest of Maesopsis eminii Cordia alliodora
{(white trunks) '

9 years old fI=22m DBH=28cm

5 years old
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1. PURPOSE OF SURVEY

Thisisuxvéy was made  as a preliminary study at the requast of the’

GoVernment of Fiji for the following purpose,

a.. To evaluate the result of the hardwood reforestation
- .prpject ﬁhich*has‘heen carried out by the Government
of Fijl and to study the feasibility of farther develop-
ment of reforestation in the future,
"b. To study the feasibility of producing wood chip from
'.hardwdods'frbm_the'ihdustrial view. : .
¢. To consult with'tﬁe'éffiCials of the‘Fiji'Government
" on the matter related to the experiment o pulping from
coconut stems, o
d.  To exchange views with the related agencies of the
Piji Government forZCOOPefative wofks in each of.the

“above-mentioned fields,

The Fiji Govermment has been carrying ont a hardwood reforestation
'prdject for a cut-over areas of tropical rain forests in the wet zone
.expdﬁding_in the southeast half of Viti Leﬁu, the main island of Fiji,
and has also been promoting trial plénting to select appropriate species
for-reforeStation from among approximately 200 species of hardwoods.

In the former hardwood planting project, mainly Mahogany (Swietenia
macrophylla) has been plantéd using the Line planting method since around
1960 and the man-made forests of hardwoods now cover an arca of nearly
10,000 ha. The latter triai planting is designed to selecl appropriate tree

species other than Mahogany (Swietenia macrophylla) because the attack of

Awbrosia beetles to Mahogany has been marked since about 1870.

In this feasibility study, therefore, evaluation was made of the
result of the reforestation project and trial planting with the cooperation

of the Fijl counterparts.

As for the feasibility of producing wood chip from hardwoods, a
request was made by the Fiji government for a study to determine the

possibility of developing a wood chip industry using hardwoods in view of



the fact that in Fijl some speclfic commercta1 trees are felled, while
other non-conmereial trees are laft without felling, which -is not only a

major obstruction to planting but also a big waste of valuable forast

resources.

The feasibility study also included a study on’ the prospects for
chip production from fast growing hardwood species whiech’ may be planLed
in the future in addition to these unused hardwoods in natural forests.'

With regard to the experiments on pulping using . the atem. of coconut
palm, experiments on a laboratory basis have already heen conducted in o
various counLries including Japan and a request. was made by the F1j1
government for experiments on a production’basis. 10 study the possibillty
of chipping and pulping froﬁ theIStém of cocdnut palm on an lndustrial
basis, it was necessary to obtain accurate data on the avallability of
coconut palm resources or location conditions of the industry.

Consultation was made with the Fiji counterpartg_on ;hese poian in Ehe

s tudy .
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 Compositidh'dfaSﬁrvéy_Team'

Assignment :” '-'__ ‘ :Namé’-'
leader L Tomohisa.Fpkumori
Coordinatof - Niro Namura

Wood processing  Dr. Sﬁoji Sudo

_Timber production. Kiyoshi Fujid

‘and marketing

silviculture  Dr. Yoshinari Tadaki

GOMPOSITLON AND ITINERARY OF SURVEY TEAM SCHEDULE

- Organization

President, Japan Forest

Technical Association.

Director,. Forestry Develop-
ment Cooperation Department
JLCA. '

Head, Tissue Research
LaBotatppy, Lumber Depart-
ment, Forést Experiement .
Station, Ministry of

Agrliculture & Forestry.

Manager, Wood Division,

0ji Paper Co., Ltd.

Head, Second Afforestation
Research Laboratory,

S$ilviculture Department,

‘Forest Experiment Station,

Ministry of Agriculture &

Forestyy.
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Itinerary of Survey Team

Date

Novembar 10 (Wed)

11 (Thu)

12 (¥rd)

13 (Sat)

_—

14 (Sun)

iSI(Mqu)

‘16 (Tue)

17 {Wed)

18 (Thu)

__Activities

Departed from Japant

Paid A courtesy. ca]l on ‘the Japanese

'Fw)asey in Canberra and held COHSultdtions

with the Embassy Staff,
Moved to Sidney
Moved to Nadi Fi]i Is]ande .

Obgerved fac1litles of Lautoka port and

_Lhen moved to Suva ciLy._'

fReviewed and discussed the’sufﬁey schedule

‘preparéd by the Fiji side. Observed

facilities of Suva port and others,.

Paid a courtésy call 6n-the:ﬁirector_of

Forestry Department, the Vice-Minister of
Agriculture & Forestry and  thé Deputy

Vice Minister of Agriculture & Fofestry.

"Held a eonference with”thé‘ﬁifeétbf'of_

Forestry'Departméht ahd'Otherﬁhighfranking

officials in the afternoon.

Reld a conference at the Forest Products

Research Iustitute on the subject of
pulping from coconut palm and other
subjects In the morning. |

Held a conference at_therThdloisuva'
Reforestaﬁiqn Experiment Station on the
8ubject of planfing of hardwood specles

in the afternoon.

Made a field Survey of logging in natural
forests and hardwood plamtation at the

Nukurua area.



Déte

19

21

2

23

S 24

I

26

27

29

'(Fr1) “

(sat)

(Sun)
(Mon) -

‘ (Tt_;_tl) .. |

(Wed)

i(T}iﬁ)-

(Fri)

(Sat)

(Sun)

(Mon)

Activities. =

e -

“Made a fleld survey of logging in natural

forests and the hardwood plantation at the

" Galoa area.

" Collected the necessary data and materials.
_Coérdinated and summarized opinions

. within the survey team, -
'Held a confereice withuhighmfanking

officials of the Forestry Department

on ;hé‘éubjécté retated to the Findings
of the survey. '
Paid a courtesy call on the Director of

Land Usé.Depaftment.- Prepared a draft

Anterim report,

Paid”aICOurﬁeéy”Cali on the Minlster of

,:-Agficultute'&'Forestry and then briefed
the officials of the Forestry Department
“of the. draft intefim'repdft;

_ﬁoliowing the presentation of the interim

reﬁoft, moved to Nadi and made a field

observation on man-made pine forests.

Reported to thé Jépanese Embassy in

Canberra.
Moved to Sidney
Moved to Manila

Afrived in Japan
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EVALUATION OF HARDWOOD REFORESTATION PROJECTS

Gutline of Present Reforestation Projects

As wmentioned previously, each of the two maln islands, Viid
levu and Vanua leve, is divided meteorologically into the north

and west dry zone and the south and east wet zone.

In the dry zone, annual precipitation'stands-at-about 2,100lmm
and most of the slopes (hillside) are grasslands, main tree specles
used for reforestation in the dry zone are pine trees, especially
Pinus caribaea v. hondutrengis and the Fiji Pine Comniission, which

is under the direct control of the Ministry of Agriculture, Fisheries

and TForests, 1s vigorously promoting reforestation to attain a geal

of 75,000 ha of plantations,

The wet zone has an annual precipitation of more than 3,500 mm
and is thickly covered with forests as a whole. The forests in this
zone have been roughly classifled into the lowland troﬁical rain
forest and montane rain forest. There is a differencé in the distri-
bution of some of the more important tree specieslbetween these two
forests, with the former having a greater préportion of hardwood.

The volume ratlos of typical usable tree species are shown below,

Lowland Tropical Rain Forest:

45% 1+ Light havdwoods, including mainly Endogpermum macrophyllum -

{local name is Kauvula) and Myristica spp. (Kaudaﬁu)

40% Medium and heavy hardwoods, including mainly Calophyllum spp.

-

(Damanu), Syzygium - Acicalyptus - Eugenia spp. (Yasiyasi),

Palaqulium hornel (Sacau), Intsia bijuga (Vesi) and Gmelina

vitiensis (Rosawa).

10%Z : Softwoods, including mainly Agathis vitiensis (Dakua makadre)},

Podocarpus spp., (Dakua salusalu, Kuasi, Amunu), and Dacrydium

5% + Others



- Montane Rain Forest:

45% 1 Softwoods, including mainly Agathis vitiensis, Podocarpus spp.
and Dacrydium elatum,

30% : Medium and heavy hardwoods, including mainly Calophyilum spp.,
Syzygium, Acicalyptus, Eugenia spp., Palaquium hornei, intsia
bijuga, and Gmelina vitiensis.

20% : Light lia'rdwoods, inciuding mainly Eudospermum macroi)hylluq‘g

| and Myristica spp. |

5% 1 Others.

The forests 1u the lowland area are generally called “tropical
rain forests". There is no doubt that the forests in this area are

'tropiéal_fain.fofests, but these forests show considerably some sub-

tropical characters according to the observation of the survey team,

In addition to the fact that the region is situated approiimately in

lat. 18° 8, which is close to the southern boirder of the tropies, the

followings may be pointed out as the differences between these forests

~and the tropical rain Lorests in the reglon near the equator,

The warmth index is 241 in Suva and 244 in Nadi. Since the
watmﬁh index on the boundary of the tropics and the subtropics
is considered to be 2&0, it may be said that the Fiji Islands
are sltuated almost on the boundary of fhese two zones, It 1s

said that the temperature in Suva is as low as 15°C at times,

Tree fern, which indicates the subtropics; is frequently

observed.

Emergent trees, which are the characteristics of tropical
rain forests, are not conspicuous and tree height 1s compara-

tively small,
Climbers are.comparativcly few in number,

Population of termites and ants in the forest is relatively

low,



6 Decomposition of organic matters 1s wvelatively slow and a

considerable amount of organlc matters is contailned in the

soll, with a litetle developed A layer.

In the wet zone, hardwoods are mainly used for reforestation.
in most cases, the line planting method is used for pianting.
After the commertial trees were selectdvely harvested from the
natural forest,a 2 v 3 m wide strip cutting is made in still closed
bush at intervals of about 10 m (30 - 36 ft), where trees are planted
by row planting method, In this case, lérge unusable trees left in
the foreat land are girdled and poisoneﬂ wifh arsenié and small tfegs
disturhing the growth of.planted trees are removed, Planting is made
in the wet season} Novenber through Apvll. Polsoning is normally
nade during the period six months prior to planting until immediately
before planting. Experiments are still under way to determine the
suitable timing for peisoning but the poisoning three months before -
planting generally seems to be favérable for better'results.
Weeding is made about feour times a year within the strip.. Vine

cutting within the strip is also an important task.

In the wet zone where the'amohnt of vegefétion is quite great,
the competition between the planted treeé and other vegetatlon
becomes a big problem. So, one of the ways to shorten the period
of competition would be to select the fast growing species at an
early age. Yhis is the reason why the softwoods whichihave'a low
growth rate at an ear1§ age camnot be the main tree species for

planting in the wet zone,

The tree species which is most commonly used and which has been
most intensively planted iﬁ this regtoun is Mahogany‘(§yigggg1§
macrophylla).  The plantation of this species, which invelves no
large troubles in planting technique and provides high quality timber
at the time of final cutting, has been expanding rapidly since around

1960 and now covers an arca of 9,700 ha (24,000 acres).

In recent years, however, the outbreak of Awbrosia beetles has’
caused damage to the planted Mahogany and as a result, planting of

Mahogany has remained stagnant since 19772,



On the other hand, trial planting of other speciés has also
been in progress to select tree specles suitable fdr planting., The
nead of selecting appropriate speclies which may substitute for
Mahogany for planting has increased rapidly with the standstill of
planting of Mahogany as a result of damages by Awbrosia beelles,

At present, trial planting is being made with approximately 200 tree
species and six species including Mahogany have been selected as
appropriate specles for plantihg in the future, Yor the time being,

planting project will be progressed mainly with these six species,

The six specles selected are as follows.

ﬁgﬁbocephalus'chinensis (kadamba)

Cdrdia'ailiodora

Endospermum macrophyllum

Eucalyptus deglupta
Maesopsis eminti

Swietenia macrophylla (Mahogany)

As of 1976, the wman-made forests in Fiji cover an areca of 34,500
ha, of which 24,000,ha is planted with softwood species (mainly Pinus
Mahogany, in the wet zone). Planting Is now in progress at an anual
rate of 6,000 ha, of which 80 percent may be accounted for by Pinus

caribaea planted in the dry zone.

{2) Recommendations for Hardwood Reforestation Projects
1) Selection of Tree Specles For Planting

It is worthy that so many as 200 tree species are being used
for trial planting and selection of the six species from among these
speéies for intensive planting. However, most of the trial plantations
are very small in scale and noreover, selection of species was made
during a very short period of three years, following the outbreak of
Ambrosia beetles in 1972, On this point, a licile more careful

consideration would be desirable.

-9 -



The Fiji authoritles, of course, are fully aware of this point
and intends to continue the observation of trial plantation in th;
future and the second selection of tree specles is expected to be
made following the first selection of the six species.  I1t:is
hoped that additional new promisiﬁg specigs will be selected in

the foreseecable future.

As a criterion fof the éelection of trée_species, Such:conditions
as the general growth,ltree form{_uniformity.of treés, sppply of _
seeds, produétion of seedlingé, planting, tending, climate, resistance
against damage by living ﬁatters and.quaiity of production timber
should be considered, Of course, these polnts should have been Laken
into consideration in selecting the six speoies but there is an
indication that more emphasdis was placed’ on growlng speed. The_records
at the greater part of trial plots only indicaté the.growth rate at
an early age. In the high temperate and wet zone of harﬂwood natural
forest where the growth of floor vegetation is particdiarlj prominent
and where compétition between thé'vegetation and planted trees may
not be avoidable, selection of species having a high growth rate at
an early age, especially at the initial stage of planting, as

‘sultable species for planting is quite undergtandable. However, a-
much more emphasis should be placéd on‘the.quality growth rather

than volume growth of planting tree species,

The use of timber may be classified largely into saw timber and
chip wood. The saw timber requires a certain strength and good
appearance, while the chip wood requires a high specific gravity to
some extent, A high growth rate at an eafly age doeg not give
assurance to satisfty any of these requirements. It is very ilmportant
to know the difference between the growth of tiwber volume and growth

of the quality of timber.

Local demands for softwood timber'in Fiji seem L0 be fairly
great., Hence, the production of softwood timbei of good gquality

would still be required in the wet zone even when Pinus caribaesa

timber is produced in large quantities in the Ffuture, Despite .the
fact that the softwood has a low growth rate at am early age and

requires more labor for avoidance of competition with other

- 10 -



vegatation; 1t would still be advisable to continue trial planting

- of such gpecies of softwood as Agathis, Araucarla, Dacrydium and

' Podocarpus and make further efforts to expand the area of plantation
of these specles as a means of increasing domestic supply of softwood

timber.

In addition to the present trilal planting which will be continued,
introductioh of other exotic specles with high quality for trial
may be desirable. The new species whichi may be considered for

introduction are, for example, Peronema canescens (Sunkal) which

is generally considered to be promising in Indonesia and Pterocarpus
For further information, a summary of tree species planted in
countries in Southeast Asia and South Pacific (Philippines, Malaysia,
Indonesia, New Guinea, Solomon, New Caledonia and New Hebrides) 1s

shown in Table -1,

- 11 -
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'Softwbod.spe01es such,as Chamaecyparils obtusa and Cryptomeria
'igpggigﬂ,‘ﬁhich'are‘grOWn‘iﬁ.Japén and have a high timber quality,
s haveﬁalréady‘been.tried.in.Taiwan wlth some results. “In the region

'”of:hithtéh?éfathté'and:high humidity Like wiid; hbﬁever, 1t 4s

'-be attacked by.some-diseases and for this reason, dAntroduction of
‘these species ‘to lowland forest zone may not be desirable. However,
TS may be worthy of Lrying these,species ia the area of higher

' e1evations.
2)  “Planting of Six Selected Species

i;All of the six .selected species have already given the results
of ‘planting either in Fiji 61 6ther countries and their wood
‘quality. and characteristics have also been clarified. - Hence, there

seem 'to-be .no néed‘to reconfifm”theSe points in detail,

_ Mahogany and Qﬂﬁﬁié have a bright prospect as species of
'high economic values. From the standpoint of economic growth of
timber,'adoption of a cutting agé of 55 years, wnich 'is con-
‘gsidered to be a cbmparatively71ong period of tlme as a'fihal
age, for Mahogany is worthy of high praise. Also for Cordia,

a comparatlvely long period of lee, at least 30 years or over,

“should be consldered as a final age,

The damage to Méhbgahy coused by.Ambrosia beetles. is quite
':a serious problem,’ Hoﬁeﬁer; this species is considerved wmost
suitable for planting in that it involves no large'trouble in
_pléntingqtechniques other than the damage by Awbrosia beectles and
that it-caﬁ prddUCE'timber'of.the higﬁest quality when it” reaches
the final cutting age. Tt is conagidered essential, theérefore, to
take -appropriate steps to prevent the damage by Ambrosia beetles

and to make Ffurther efforts to expand the planting of Mahogany.

To. control Amwbrosia beetles, the flrst requirement will be
to carry out a basic vesearch in the hand of experts on the life
history of these beetles, which leads ro the effective counter-

measures.,
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At ﬁhe samne tlwe, preyention and extermination experimeuts for
Awbrosia beetles by silvicultural treatments should be cairicd out
as early as possible on the basis of ‘avallable data. = For example, -
experiments may be conducted by removing the poisoned tyees which
provide a breoding bed for Ambrosia bettles Or-by'employing a |
planting method which will not imvolve poisoning ot by adopting a

planting technique which provides clean forest floors,

éﬂgﬁpcephalgg, Endospe xmum aﬁd'Egpalxgggg may excell other

species in that they are fast growing species. MNowever, they can

be considered mainly for use as raw materials for proceesed waod
and they are not completelv free from £uture prob]ems in respect
of varding, processing and sale of large quantitles ai low cost.
Unless these problems are solved éatisfactorily; it .can hWardly
be said that the planting of these species will be successful

. because of the prevailing conditions of world lumber market.

Maesopsis may be a little more promising than the previously
mentioned three specles whose main‘usecare.raw-matefiais§ but: .
the expansion of plantations to a considerable extent will be a

precondition to the success of planting of this species.

In summary, it must be pointed out that in developlng man-
made forests and expecting some profits from such forests, emphasis
must be placed on the production of high quallLy timber and that
the development o[ a tropical.ha1dw00d plantation having a single
pourpose of the pulp wood productlon still involves many probleﬁs
both technically and economically.. Especially in the regiqh with
a limited land space like Fiji, forestry should be. aimed at more
intensive forestry which can realize a high earning rate from per

unit area,

3) Reforestation Projects

In order to be successful in reforestation as a project,

attention must be paid to several points.

One of them is the careful selection of planting species,

When a wide vavlety of planting species is used for the reforestation
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project, the cxpansion of planting avea will result in the diversi-
fication of timber produced, This means that:such production procegses
‘as-yardiﬁg;'prdCeSSihg.and marketing of forest products must also be
'édiVQtéifiéd according to tyee specles. When the timber has a wide
'“-ﬁafiety'of species and has a small volume for each species or when

the volume of timber production for each species fluctuates from
yeér‘to_yéaf,-the market will become unstable and will bring about
‘undesirable consequences, This, in turn, will lead to instability of

tinber prices at the production site.

Because oflthé reasons mentibhed so far, it 1s important to
make carefui selection of tree species and to limit the number of
apecies for planting to two or three for each plantation to ensure
gsound management of man-made Forests. When a large area is planted

“with aISingle species, however, theve is a possibility of.épreading
of ‘various damages. To prevent the spread of damages such measures
as establiéhmént of shelter belts or arrangement of plantations of

two or three different species in a mozaic pattern may be considered.

_ The_segoqd importancé 1s the wiiform distribution of age-classes
in the.plaufing érea. Irfegular age'étnuctﬁre leads to fluctuations
of the volume'of ﬁimbér production and brings about adverse effects
on the market. To provide a basis for the sustained yield management
in a certain wide area bf‘plantation,‘uniform distribution of age-

classes must be considered as a basic requirement.

_ Thifdly, it is quite probable that such problems as the decreas-
ing of soil'productivily and the need. of soil conservation, will
still remain unsolved even when the reforestation project is success-
.fully'carried on and all of the aforementioned ryequirements are
fulfilied, In the tropics, decomposition of organiec matters on and
in soil takes place rapidly and loss of soil nutrients 1s also great,
These phenomena are especially remarkable when the forest is turned
"to a bare land after clear cutting. 1f the plantation is subjected
to successive regeneration under clear cutting for two or three times,
a serious consequence such as soil erosion, with the subsequent

decreasing of soil productivity, may not be avoidable,
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These problems should be given serious consideration particulaxly
in the reglon like Fiji where steep slopes ave dowinant in tépogfaphy
and where a relatively large precipitation is recorded. What may be
considered as a possible solution to the problem of soil evoslon is
to limit the wunit arca of individual pléntation to a minimue and
plan for a mixed arrangement of small lots dn mozolc, which are
planted with trees of vafious age-classes so that the possibility of
leaving a large area of bare land at the time of final cutting may
be avoided. The line planting system which does not leave a bare
i1and at the time of planting is quite acceptable in that_it helps

prevent the soil erosion in the first generation'planting.

On the other hand, the present line'planting system is not so
effective for timber production though it may be advantageous fof
reduction of the cost of relorestation. Thérc,is no denying that
the line planting system is one of good methods for reforestation
in the tropical forest zone, but it is suggested that a little more
expense be allocated to land preparatien and teiiding to make the
effective use of planted area for production of high quality timber.
Such measures as the intensive management of planted area by
sacrificing the apread of planting area, 1f neceSSaty,'EOr improve-

ment of the quality of planted trees may well be considered.

Fourthly, there is a problem of site classification. It may be
said that “"right tree on right site" {s the fundamental principle of
reforestation. In Fiji the area available for Immediate use for a
larpge reforestabion project is Quite limited because of the pattern
of land ownership and other reasons, Even so, 1t will he necessary
to conduct a survey of site conditions with emphasis placéd on
soil survey to determine, especlally, the relationship between the soil%
conditions and the growth of trees to establish a site'classification :

for that limited érea.

At present, only a soil map, scale: 1/126,720 (The Soil Resources
of the Fii{ Islands), has been prepared in Fiji and wo other detailed
maps are available, Soll maps of higher accuracy are indispensable

for devailed plamming of the proposed reforestation area.
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4)  Silviecultural Experiments

.. Various silyicultural_experiments ave now being carried out
mainly for the newly selected species, However, the addition of

the following experiments to the present experiments is desirable,

1. Experiment on land preparation through clear cutting and

burning,

_ ' Laﬁd preparation_through clear cutting and burning may be
advantageous in_that.it contributes to the ihtenéive land use and
elimination of poisoniné trees which provide breeding bedé of
Ambrosia'heecles, This experiment is generally.designed to
determine the cost and timing of land preparation and the effect
of 1éﬁd_preparation on soil productivity, growth of planted

trees and outbreak of Ambrosia beetles.

2 Experiment on nest planting

Since the nest planting {clump planting} method is generally

recognized to be effective for aveidance of meteorological damages
and for mitlgation of-competition between planted trees and other
vegetationé, it may be worthy of trying this method In a high
temperate wet zone to see its effect on the mitigation of compe-
tition. This method can be applied either to bare land planting
.or 1ine planting. In the case of bare land planting, planting at
a réte of 1,600 seedlings/ha, with four seedlings in the nest,
1.5 m seedling intervals and 5 m distance between each nest

may be recommended as a standard planting density. In the case
of.line planting, meanwhile, planting.at a rate of 800 seedlings/
ha with four seedlings in the nest, 1.5 m scedling intervals,

5 m distance between each unest on the line and 10 m line intervals

may be appropriate as a standard planting density.

3 Experiment on planting density

Experiments on planting density dncluding planting at

extremely low and high density, without regard to the economic
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aspect, are very impoxtant to obtain basic data for determining
the effect of stand density on the. growth of planted trees.. The
experiment on planting density may be designed for a wide range of
density centering on the generally accepted planting density, and-

the followlng case may be suggested as an example,

. Since a planting dénsity_df.15000%1,500~seed11ﬂ85/ha 19,3
considered as a normal density for bare YTand plantihg, a density
of 1,000 scedlings/ha may be taken as a medium density and the

following five classes of density may be’ designed
250, 500, 1,000, 2,000, 4,000 SEedl'ihgth'a
‘When the average volume of single tree is expressed as v , the

volume per ha as V and the stand density as N, then, a telatively -

clear relation may be expected aq shown below.‘

A Ay m
¥y -
1 _ ; B
v TAT

A and B are coefficients which are determined at each'stagé
of growth. In the high density block,-thejgrOWth_df'treesris
naturally.accompénigd by dead tfees due to ovgrctowdihg;i This'

process of growth may be expressed as follows.

1
N = Av + B

When the trees have grown sufficiently, thé_following'ﬁelﬁtion'

may be established.
logv=aloghN+hb

In the above, A, B, a, and b are coefficients and the value of a

is geuerally cou&idered to be about 1.5 v 2, 0
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4 Experiment on fertilization of middle aged plantation.

o in addition to the fercilization at-.thé time of planting -
and at an early age of the planted trees, fertilizafiou of a
'33;anq,.pa;ticﬁlarly the sﬁaud'of specles intended_for a long
Qgtting_pcriod,:at the time of_thinning will be qulite effective
-_-fbf;accéieration of crown closure fbiloﬁing the thimning.
Fertilizers should be applied immediately before or after thinning
~and the use of fertllizetrs welghted with phosphate is recommended.
‘Thé_qxisting fertilizér generally available for use is IB compound
. synthetic fertilizer (50% 0f IB and nutrient cbmpositioﬁ'is 10-10~
10) and an experiment designed for a combination of fertilization
in.cwo atages anﬂ no feytiliéation stage in three blocks, heavy

.Lhihﬁing, light thinniug and no thinning, will be sufficient.
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PROSPECTS FOR CHIP PRODUCTION FROM HARDWOOD

(1) Conditions of Forests under study

The mailn forests being cbnsidered fOr_chip'prbduction From
hard&ood are so-called tropical rain forests located in th¢ eastern
part of Viti Levu and southern part of Vanua Levu, As fof'the
compoeicion of these tropical rain forests sueh as Crec 5pecies,
standing tree volume and stumpage ratlo of each species, a survey
was conducted by the Land Resource D1V1910n of Creat Britain in

1969. These tropical rain forests consist of such speeiee of

elatom, Rgﬂpca;gys neg&iggiigg and Podocarpus 1mggicatus, which

account for 6,3 per cent of the total stand inm, Viti Leve and

9.8 per cent in Vanua Levu, and more than 80 species of hardwood,
some of them are the same as those found in Papua New Guiuvea,
Solomon Islands and New Hebrides, which include mainly Endospermum
spp. (15.1 %), gyrlstlca spp. (9.97%), Calgp@z_}um spp. (10.8%),

Gonystylus punctatus (4.0 /) and Cangzigg spp (? 8 /) (FMlgures in
parentheses represent the share in the -total growing stock in Viti
TLeva) ., The compositién of growing stock in Vitl Levu way be broken
down roughly into 6.3 % of softwood, 32.1 % of low density hardwood,
20,3 % of nedium density hardwood, 20.1 % of high density ﬁardwood

and 21,2 % of other speciess. As far as the hardwood is conceérmed, _
the low and medium density class accounts for 80% of the total growing

stock,

The area and growing stock of production forests, which are the
source of timber production, are 123,700 ha and 6,127,000 m® (49.5 m®
per ha), respectively in Viti Levu and 107,100 ha and 4,554,000 m®
(45.5 m® per ha), respectively in Vanua Levu (merchantable overbark

volume of trees over 40 cm diameter breast high).

When the use of pole timber with a tip end diameter of up to
10 em for wood chip produétion is considered, an lncrease of growing

stock by 20 A 30 % may be expected depending'on stand (ype,

...2.8..
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The fofest.ownership.and felling right are determined by land

ownership classification;

The majority of land is native land owned

by the Indigene of Fiji and felling in the forest requires a

- concesslon aud a long-term license,

For most of the good stands

- where roads are already built and felling operation is relatively

easy, major wood industry companies have alveady obtained a

concession and license.

Conditions of logging oparation

According to the Fiji Forest Department, the maximum allowable

" eut for the inqting concessions and 10ng-term licenses is set at

208,000 m’ (69,000,000 Hsf ft).

The total log productlon in 1975

was 139,300 w® (46,392,000 Hs® ft), the greater portion of which

or 85 % were accounted for by the following 10 species.

Conifer or Production
L_J%mad leaves Local name Botanical name catio
¢ Dakua makadre |Agathis vitiensis (Seem.) Drake 22%
Kauvula ¥ndospe rium | macroph;II;m o
g '  (Muell-Arg.) 19%
B Kahdamu' Myristica chartacea Gillespie 12%
B .Damanu Calophyl]gm vitlense Turr. 10%
B Yasiyasi = | §Xzyg;um/ngggijﬂygﬁggzpEgs Spp. 6%
C Dakua salusalu | Podocarpus vitiensis §£§E. 5%
B Sacau Palaquium hornel {(Nartog ex Bak) 3%
. Bubard
B Bauvudi Palaquium fidijiense Pierre 37
B Mavota ' Gonys tylus punctatus AAE;":;nLLh 3%
C Yaka Dacrydium clatum qul 2%
c/B Others 15%
Total J00%

The rewaining 15 % are composed ol a wide varlety of species,

with individual species accounting for very small percentage of the

total growing stand.

The'production ratio of species shown In the

‘table changes year from year,
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The differenee betyeen' the eompoSition of‘oﬁeran'tree speoies
~and the composition of production species indicates cthit: th selecting
cutting of those epecies with high commercial ‘values’ 1s" being
carried ouL only in. Sood, commercially advnntageous stands ‘and in the

area where roads are comp]ete for easy logging operation..in

The method of logging employed'is the same'as tbat used For
general tropical rain forests, Chainmsaws are used for cutting and
full stem length yarding with a’ slight cuL of top. 1s “beidng., emp]oyed.
Tracteors and skidders are used for haullng o[ logs to. Forest. roads
and truck terminals in the camp. Bucking is fade at the camp Limber |
yard. Small scale logging contractors also’ use’ chain saws For |
felling operation but uge cattle for hauling of ]ops ‘to Lhe truck
terminals dn the camp., From_thexcdmp_truck:termxnal;-timbet-ls
transported dirvectly to-saw milis, veneer'sheet”millS'éndﬁmétch'
manufacturing plants by truck. Timber is elsoftranspotted“by batgeﬂr

'depcndlng on 1ocality

Sjnce Lhe tropieal rain- forests in Fijl are generally characterA
ized by a steep topography and high annual precipitation amounting
to 3,000 mm, 3,800 mm, the logging operatlon seems to be greatly

dependent on- the completeness of roads for transportation by truok
(3) Preconditions for Chip Prbduetibn from HardWOdd-_

when the Japanese paper and pulp manufactuxers purchase wood
" chips from foreign countries, the chip must meet the following four

requirements in general

1 Quality

i) Ch1p must have a good pulp addptability and yield
~and must be usable as raw mater131° for paper

mdnufacturing.

i1) Chip must be fresh‘and'mnst have;configurations meeting.

the specification (uniform quality). .
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' "ﬁL) When Lhe chip is of mtxed Specieg, the di[ference of
‘ pulp adaptability betwcen each specles must not be
' great and the mixture ratio of dlfferent specles

”must be balanced
2 Quantity

i)_ Chip must_ﬁe avéilable'in_fixed quantities.for a long

o pefiod'of time. More.QpECifically, wood chip carriers
'must be able to call at porL regular]y and the chip
_must be avallab]g contlnuously for at least 10 yearq {one

"chip carrier per month baqe)
30 Price

:i).fprices of_chip mus t be.in comformity with world market
_.pricgs (with-éonsideration given to quality, yileld
and bulk density),

.Vii); Prices must be stable for a long period of time,
:"é _ 'Faciiiéiés 

1) - Palrways and pért'facilities must be complete to berth
- wood chip earriers.

11) Chipnloading facilitdles must be_édéquately provided,

A study'of;natural férests‘of hardwood in Fiji,which was made

_ injrelation';o.thé-above requirements'shows the following rasults,
1)':_Reqﬁirémqnt Eor'quality

. The haxdwood grown. in temperate and frigid zones 1is generally
“used widely as-a raw material for pulp and paper manufacturing since
thelr adaptability to pulp and paper making has already been proved.

"~ The tropilcal wood, on the other hand, grow in various parts of the
‘tropics and includes a numerous nunber of species. A considerable
_difference js seen in chemica? and physical properties heLween
:indlvidual species of tlopiaal wood and even the same SPecies shows .

"a considcrable difference in character depending ou the ]ocality.



In evalvating the appropriateness of tree Species for pulp making
therefore, 1t is important to. make a careful and eystematic
study on the relation beLween the properties of wood and the
.propertiee of pulp produets. The Lropica] hardwood shows a
definite chaxacter which 1s sonewhat different from that of
temperate hardwood. General cheraotertstics of the tropieal

hardwood are as fo]lows.
1 Tibre eonfiguration-

Despite the fact thaL wood flbre undergoes many procesees
such as chemical proceeeing (cooking, b]eaching) and mechanicaj
procesetng (beatlng, dehydration, formaLion) unLil it is made-
into a- final product, which is the paper there is a deflnite
relarlon between the strength and oLher physical prope1ties
of paper and the configuration of origina] wood tibre. _

" With regard to the configuration characteristlce “of the fibre,

Ehe tropical hardwood has an average flbre length of 1.3~ 1. 4 Tim ;
whi.ch - is ‘slightly longer than the everdge fibre length of 1+13 o
of Seibold's beech grown: in Japan, buL its fxbre width is too |
great as compared with the length Also because of a thlek coll
wall on the average, the ‘tropical hardwood ig. inferior to Seibold'
beech grown in Japan in respect of softness and flexibility of
fibre. The final conclusion ag to the: approprlateness of tropical
haidwood as. a pulp wood cannot. be reaehed until a. complete .study

is made on the relative di[ficulty of ° cooklng and bleaching and the
lowering of surface etrengrh of paper due to macro vessel elements
(cavses vessel separation when ink is app]ied at the time of _
prlnting and provides a source of vessel p1eking whieh leavee hlankb
in the print), which is frequent with tropical hardwood (especially
with Dipterocarpaceae) or pitch Lrouble, in addition Lo “the evalua-

tion of the afore-mentioned fibre configuration.

2 Chemical composition of wood

- Chemical compositlon of tropical hardwood diffEIS greatly

from that of temperate and frigld hardwood .and this characteristice
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greatly inf]uences cooking and b1caching effect or the properties
of pulp. “fihen compared with temperate and frigid hardwood the

ropjcal hardwood showe the following general characters.

5:(#}* Lignin content ie higher by abouL 10%.
(b} Low contents of cellulose and arcellulose.
:(c) Markedly ldw content of pentosans.

,_(ﬂ) Maﬁy extréctsdof'§afidus types.,

'f(é) High ash_cpntéhﬁ_(inorgaﬂic salts).

'High conteuL of jignln and low conLent of peutosans are

”:Tthe distlnguished characteristics of Lropical hardwood High
':content of. various extracts is frequently ObSOIVGd especiQ11y in

: strongly colored wood.

Sﬁeciél”Compdﬁeuté'of Wood
“(a) Mineral matter

_ Inorganic Salts-mOSt comﬁbhly Found in wood chip, both
:-Ln quantity and the nUmher of tree species, are lime {calcium)
"-and bilicic acid (silica) These are the only mineral matters

7found in wood cell The exiqtence of silica In the texture
'of waod is one of the matn Eeature% of troplcal hardwood and
care must. be exercised whcn using a large quanthy of tropical
“cihardwood as pulp wood since there 1& a pOSSlhi]ity of develop-

1ng a Slllca trouble in the recovery process of the KP--sulphate

pulp_mlllf
{b) Organiec matter

In addition to thc high content of coloring matters, the
.'-tropical hardwood is generally featured by high contents of
tannic or rubber~like amorphous organic scdimcnts or fluids
in its radial parenchyma or vessels which have become weak
in vitai functioh, which are COnsidered to be main contribu-
ting'factbré for distiﬁct coloring of tropical hardwoods.

© The wood with high contents of these organic matters is



-highly'probablé'of-devélopicg é'pitch trbub]s of csusing a
difficuley in bleaching process. Bor pulp making from
tropical hardwood iucluding DipLerocarpaceae it 1s necessary

to provide a measure for removal of resin . to eliminate tha

possibility of a pitch trouble.k o

4 Adaptabilify'to pulp making

As described previously, the tlopical hardwood is generally
featured by a high content of lignin and a 1ow content of cellulose.
It is also featured by a considerably hilgh conLent of extracts,
Accordingly,'the pulp made from the wood having these characters
is destined to have a 1ow yield and a high Ros number and is
considerably difflcult in cooking as compared with Japanese
headwood. Because of a high content of pigment in pulp, an
additional amount of bleaching agent will be required and the
yield precentage of bleaching will’ be lower'sccordingly. It may
generally be sald that the bleaching'of.tfopicsi hardwood is
more difficult than that of'ths Japanese'hsrdwood. '

The above 18 a gcneral and avexage obscrvation on the basis
of a comparison between tropical hardwood and temperate or
frigid hardwood When a mixtire of dif[erent spec1es ‘of troplcal
hardwood is used in laxge quantitles, it will be necessary to
divide them into appropriate groups of thc same species Since'
the difference in characteristics is considerably great between

individual species,

5 Bulk density

In addition to the previously ﬁcntioned adaptability to
pulp making and paper making, the’ wood chip 1s also requ1red to
have a high bulk density to. minjmize the cost of sea tranuportation
over a long distance. In the case of tropleal hardwood, the bulk
density has a wide distribution ffom_very 1ow'density'to very high
density. A study of the correlation between thc softness coef-

ficient and paper strength (breaking length and burst factor), which
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"‘febféSeht the‘édapiabiiity'rb paper making and the bulk density

of ‘tropical hardwood shows that the epecies with a high bulk

o 'density (lower transportation cost) is inferior in respect of the

4.adaptabiliLy to: paper making

Aq far as pulp wood are concerned

" thérefore, the adaptabiliLy to pulp making, adaptahility to

‘paper making and the bulk deneity are consldered individually

‘and only thoge species which can meet the specific requirement

are being developad for wood chip production in the Lropic zones,

Exampleq of epecics of tropica] hardwood which have been

'industrialized as wood chip are shown in the £0110w1ng table.

" Yood Chip Production Partic{pated by Jdpanese Firms in the

. Tropic Zonés

; - - . : ~Annual Start of
%' Country _ Location Tree Specles Product Lon Operation
g Malaysia. | West Malaysia Port | Rubbér serap wood | 300,000 G.L.T. 1968, 11
i [ Klang . chip (330,000 m*)
§ i West Malaysia " 300,000 G.L.T. 1974, 5
; Johore Bahru | | (330,000 m*)
i " ‘Sarawak " Mangrove chip 180,000 ¥ 1969, 4
! Re jang L _ (162,000 m%)

" Sabah R " 180,000 MT 1971, 12

Taway ' : : (162,000 w’)

" ‘Sabah S " 180,000 MT 1973, 10
| Sandakan (162,000 m®) -
.F Indonesia | Last Kalimantan " 252,000 ADT 1977. 4
i . Tarakan - | (226,800 w?) (Scheduled)
i Papua New | Madang Mixed hardwood 420,000 n® 1974, 4
h Guinea - chip

k5

“bulk density.
“for rubber wood and 730 ~ 850 Kg/m®

As.shown in the previoué table, the wood chip imported From

the tropical zones by the Japanese paper and pulp companies are
limited to single specles or species of the same grdﬁp to the
extent possible and are also confined to the species with a high
The bulk density in'ovenﬁdried condi tion is 560 Kg/m®
for maﬁgroves. Japan also
importé eucalyptus wood chip from Australia and llawaii and the
bulk density in this case is 600 Kg/m3 the bulk

density of mixed tripical hardwood chip produced in Madang, Papua

or over., llawever,
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New Guinea, 1is sald to be é90 Kg/m < In Japan the mangrove chips are
being used mainly for production of dissolving pulp and coated
papers and 1ubber wood and eocalyptus chip are being used for manu-
facturing of printing papers. ‘The mixed_chip of trooloel hardwood,
on the other héod is being used elmost exelusivblyﬁfof thé manu- -
facture of Jiner and corrugating medium and is’ not generally usad
as a raw maLerial for printing papers. At present, Lhe hardwood -
.Chip from the temperate and frigid zones are mostly in the .among
the imported wood chip, followed by wood chlp of eucalyptus from
southeastern iegion_of Austialia and Tasmania%_eoealyptps, from

the weStefn reglon of Austrelio, fubber wood 'maogrove, tropical

hardwood excluding Dipterocarpaceae and hardwood of Dipteroearpaceae

in that order. This rank:ng reflects Lhe consideration given to
the adaptability to ‘pulp making, adapLab:liLy to paper making, bulk

“density and other factors.

For the tropilcal hardwood grovn in Fiji, pulpification ‘tésts
have already been conducted for several tree species. The following
are examples of test results, _ e L

Nokonoko (Casuarina spp.): = Leaves black'spoteuio:"

bleached pulp and is weak in paper streogth"

Vaivai (Serianthes spp.): Leaves black spots in ‘
bleached pulp and has a sllghtly high resin content.‘

Lauvu (Garcinia spp R Has a higl reein eontent '=f

and 1s inferior in bleaching Also has many Vessele

Other species such as Terminalia spp, M Xistica bpp.
and Calophyllum spp present the possibility of plLCh

trouble.

Because of these: results, rhe species mentioned above are
not eon31dered ‘appropriate as raw materials for pulp production.
Also, the-Kauvula (Endospermum spp), which 1s said to account
for 15.1% of the total growing stock in.Viti Levo,:has guch a low
bulk density as 352 Kg/m® and its pulp yield is asilow_ae-igﬂikg/ms.
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_ With regard to the dieribution ratio of tree specles, approxi»

J mately 80 % of hardwood species are accounted for by speciea

“:of low and medium density and the average bulk density of hardwood

E in the reglon le consldered to be less than 500 hg/m Also because
of the conmosition of tree species in the cutting area and the use

_ :eﬁ‘log (prierity will probably be given to.the log for 1umbering

; ahd.vaheer aheetﬁmaeufacturihg), the composition .of tree species
-whieh can be used for chip production cannot be: estimated and
iaccordfngly, the bu]k density oF mixed wood chjp caunot be

,‘determined

e Even those species whlch are constderod to be usable [or
 pu1p production (excluding those species which have been determ-
'ined Lo be uufit for pulp production) generally have a high Roe
B number,' 1ese iolding endurance and are slightly in[erior in
| bleaching when compared with the Japanese hardwood species.

In the case of Fijl, grouping of tree specie according to the
adaptability to pulp making may not be possible because of the

_.difficulty in securing sufflcient volume for each group and
Jalso because of the compos:tion of forests, and only the mixed
wood_chip_can be conaldered. However, the stability of mlxing
ratiq"ia_considered very difficuit_as mentiened breviously.
-Therefore,'the'probable use of mixed hardwood chip produced in
‘,Fiji for the time being will be for manufacLuring of liner and
corrugaLing medium or for mixing of small quantities with other
:types of good quallty chip for the manufacturer of general

' prlnting papers as in the case of troptcal mixed hardwood chip

'.produced in Papua New Guinea,

2) "Requirement for Quantity

When:theltranseortatioa of wood chip from Fiji to Japan over
a long diatance is cenaidered . the amoent of annual export to
Japan will be determined mainly by the tonnage of chip carriers
and the frequency of trips. Moreover, when the length of guaran-
teedperiod for_chartering chip carriers-and repayment of enormous

capltal investment for wood chip mills, loading facilities and
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' port facilities are Laken inLo con51deration,_the resources sufficient
for export for at lcaaL 10 years on a atable supply basis must be
secured. To osLimaLe the approximate amount of wood chip f01 export

'calculatiun was made in the Eollow1ng manner._

'The distance between the POrL of Sava in Fiji and the port
of Nagoya -in Japan:ds 4 043 miles, To hold ‘down ‘the cost Of trang-
.'portation over such g long distance to the extent possible,'a mass
' tranSportation system muqt be consideled In vjew of rhe prevail— '
ing market conditions for chip carriers, use of chip carrlers of the
30,000 (D/W) K T. claqs 1$ most desirable since Lhe operatlon of _
carriers with a tonnage 1ess than 30 000 (D/W) K T_ would result in
higher freight and would not be competitive.' The fo]]owing calcu~
lation is made for ‘the case of a Chlp carrier o[ 30 967 (D/W)

owned by a certaln company EJements ubed for calcu]ation are.

- Gross tOnﬁage'(C/T) = Sy '25,526 t'
Full draft in the suiwer  : - 10.0 m
Speed - - Ty 14:5 knot
Total number of days for e B
-]oading ‘and unloading SR :_. 10 - daySf'h‘J
WWD. SHIN. _ ST
_ Nuﬁber of voyages- ' : 11 t11ps/year

. S . . _ :(33 days per. trlp)
‘Hold capacity : E I 2,114,320_cuft;

209 cufe/B,D.U.
(in the case. of Jant)

1 BDU (Bone Dry Unit) ¢ IBDU (Unit or wood. chip
' transaction) 2,400 2bs bone
_ dry_ 1,088.6 Kg bone'dry

. Compaction. factor

Therefore, the shipping.volume is calculated as follows,

4 o o
2, 114,320 S-SUEE 10,116 BoU 3 10,100 BDU

If a bulk density of 490 Kg/m® is used as in Lhe case’ of’ Jant ,
Company, 1BDU.per log volume will be: '

1,088.6 K

490 kg/—”" = 2,222 n®
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Then, Lhe shipplng volume, ]O 100 BDU may be calculated as 2,222 m®

% 10,100 =22, 442 n® in terms of log volume. o '
"Assuming ‘the yield of chip proquctton is 95%, the volume of log

q_required will be 23 623 m® . As a resulL, the. vo]umc of log required
Cwill be 23 600 m ‘per carrier, 259, 600 m® per annum and approximately
-2 600 000 m® for a period of 10 yearq.- o '

'Iu_Fiji; however, the'maximum.ennuelfeilowable cut fcr the
"'eﬁisting cence.sion and longwterm license holders 1s set at 208,000 n’
”‘and log productjon in ]975 ‘was 139 300 m?, This means that an addi~
‘t'Lional 260 000 w® of Limber will have to be secured for chip pr0~

4 iductlon 4n additiona] to the presenL productlon of 103 for lunﬁcrm
j ?tng and manufacturing of Veneer Sheet._ Since the forests under

31study are not infended solely to plovide ]og for wood chip production

“:?but are also intcnded to prov1de log for 1uw)e11ng and veneer sheet

manufacturing, a supply capacity exceeding the 400 000 m°, which is
the sum of 260, 000 m and the present production of ]40 000 m?®, will
'be required to secure a supply of about 260, 000 m® of log per
- annum for Chlp production. This figure is more than twice the
'.preseut allewable_cutf: Morcover, the above figure represents the
totel requiremept in-ﬁiti Levu,. Vanua Levu'and'other'islends. When
ithe.requirement'fdr'wcod chip mills, loading facllities and port
:_fdﬂllltles is taken- into consideration, these islands must be
' Etreated,individually. From thlS point of view, product1on of
eddit;enel:ZGO,OQO.m3,of log from the existing forest reeources
H(ccupriee culy-natural forests of mixed hardwood and lack man-made

'fcrests) would be extremely difficult,

-3 RequirEment-for price

The price structure of wood chip imported by various Japanese
paper and pulp manufactures has a histerical origin in the purchasing
price of wood chip produced from scrap wood of the timber Industry
operating on the west coast of North America and the present price

__etructureris:still based on this price. 1In other words, the present
. price Is determined on the basis of CIF price -Japanes port, which is
ha sum of - FOB price on. the west coast of USA and Ireight and insurance.
The FOB price is determined by demand and supply, with consideration
given to’ the adaptabillty to pulp making, paper making and the bulk

density of wood chip of individual tree SpeCLeS.
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A Lrial calculation of price3 of wood chip is shown below._;_
The conversion rate as of September 1976 shown below wiil be .

used for calculationf
Us$1.00 = ¥300
FLIL $1. 00=U8$1,0952
Fiji $1.00=" ¥329 '

For the purposc of calculating the freight and POB priC9 of "
mixed hardwood chilp produced in Fiji, the CIF price Nagoya, freight'
and FOB price adopted by a certain company for eucalyptus wood chip
im901ted from. Hawali will be used The Lonnage of a chip carrier _

45 assumed to be D/W 30, 967 KT which was mentioned in’ the previous
section. Fucalyptus Uood chip produced in Hawaii (CIF price Nagoya)

Bulk demsity 639 Kg/m , ABDU = 1,?Oé'¢?.
¥OB price us$50 32/BDU. o

Freight - US$23.96iBDU_ﬂ _‘.

Import charges US$ 4,74/BDU .

Total (CUF price)  US$79.02/BDU

Cor  ¥13,912/m®
_Iﬁ tﬁis case, the sﬁipping jolume is 13;186_35@ (22,§6Q:m5)

Hence, the price of mixed hardwood Chlp prodULed in Flji may be

calculated as follows.

Bulk density: AQO Kg/m or 2, 2?2 m3/BDU

Shipping Volume: 1If a capaciLy factor of 209 cuft/BDU
is used; the holding capacxty
2,114,320 cuft + 209 cuft/BOY
=10, 100 BDU then shipping '
volume is 22,440 w’ _ _

Freiglt : On the basls of Tump: Siim chékfef
freight {Suva - Nagoya), ‘the £reight
plus bunker’ ﬁutcharge is calculated
as US$311,675.25. ' Then the’ freiglt
per BDU will be US$311,675. 25 3
Jﬁlmlmu=0%ﬂ)%hmu

w 50 -



:If'thé'Same-CIF:ﬁrice as that of eucalyptus chip is used,

CIF price - = US$79.02/BDU (¥13,912 per m®

Freight = . - - US$30.86/BDU
o Import ‘charges .. US$ 4,85/BDU
Thén,.FOB'price Is . US$43.31/BDU

'H{When the CIF prlce is adjueLed according to the percentage of
bulk deusity of mixed hardwood chip and eucalyptua chip, the. result
will bé as follows, ' ‘

Gy price  us$79,02/BpUx 220 490

639 = U8$60,59/BDU
Frelght _ ' © US$30.86/BDU '
.Import charges USS 4,22 /BDU

FOB pricé Us$25,50/BDU

}Thén,'the FOB'priﬁe'Fijiﬁ(estimated price) of mixed hardwood chip
.obtained by reverxse operation, in which Ocean freight and import
charges (marine insurance L/C charge, customs fee, demurrage
at the port of un]oading and other charges) are deducted from

CIF price Japanese port, will be as follows.

. _Hheﬁ‘the_Same CIF price as When the CGIF price 1s adjusted

, thét_of'euéaljptﬁé'chip ' according'to'the percéntage of
. is used ' bulk density
US$43.31/BDU - . US$25.50/BDU

or US$19,49/m® or US$11,48/m’

The FOB price/m® shown above includes such costs as loading
¢harge, chip production cost, cost of log, and administration
expenses. Since the loading charge and cost of chip production
include depréciation charpes of facilities and equipment as a
fixed cost in addition to such di1ect costs as utility cost, wages
and maintenance cost with thelr cost per m3 f]uctuating from vear
" to year depending on the volume o[ product{on and export, it is not
practical to estimate 1oading charges and roductlon cost on the
wnlform base, According to some examples, however, the loading

"éharge is said to be approximately USS&.OO»G.OO/m and chip
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production cost 1s quoted as around US$10 OOIm (direct cost

“Indirect cost and depreciation charges are included in both caees)

A calcunlation by. Yeverse” operation on the Dagis’ of these costs ehowe
that the price of log must be either eerenely low or nﬂnus figure.
Th the case of Fiji, however, ie is difficult o’ hase Lhe estimatiou :

of price of 1og at mill site on the present loggiug coet and wood

' transport cost glonce the price of 1og in Fiji will be influenced by

such factors as the’ location of’ Telling site stand type and the
disEanee ‘to ‘a proposed chip mill. on this point, a detailed field
survey must be made to cbtaln more accurate data. %inee the anal
price of log at mill site ls required to be ae 1ow a8 Lhat mentioned:
prev1ously under the ‘exdsting circumetancee, production and export
of mixed hardwood chip ‘utilizing the existing untapped natural

forest resoureee would be extremely dlfficult.

For further information, export prloes of WOOd chip in, other

countyies (1976) are shown below. SR

‘Nerth Amefidan_ogqgras_rtr- u3$52 OOIBDU(FAS price) |
Australian eucalyptus 1 ~ASAO, OD/BDU(FOB price)i

Malaysian mongrove - : U€$20 OO/Green ton"[
S E g (FOB price)

(u3$33 SOIBDU FOB price B
when calculated_v;th a

- moisture edetEhtﬁof,BSZ)_

ant Company in Madang, Papua New Guinea has been exportlng

trop1ca1 mixed hardwood ehip since 1974, For the fivst two years,"

‘that is 1974 and 1975, the company exported the chip for a FOB
price of A§27.00/B8DU, C T -

Requirement for feciiities

It 1s said that the Fiji government has not yet selected a site

for comstruction of a port for shipment of wcod chip,- In Lhe case

of Viti Levu.which 1s surrounded by coralmreefe, ﬂle area available

for construetion of a port to berth 1arge chip carriers is txtreﬁely
limited., The first and most importent requirement for export of

wood chip is completeness of loading point. In other words, the
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”fﬁ“port musL be equipped with navigation alds for eafe navigation of
"'chip carliere, sufficient water surface, safe anchorage and
ﬂu-efficient chip 1oadiug facilitieq. These port_faeilities will he

;Jvfthe subject of a futher study. 3 “ |

o For additional in£01mation, the cost of the necessary
'.facilitles is estimated as follows,

'JiKI)' Fairways, wharves and anclorage (1? m in depth)
S Approximately ¥400 million or US$1 34 million
_(2} Chip mill with an annual . capacity o[ 270,000 m®

B The cost Of equipment building, outside chip storage (OCS),
*loadlng equipment is estimated at ¥3, 310 mi.llion or
”‘U€$11 03 million '

__The total cost, (1 plus (2), is estimated at ¥3,710 million or
1 US$12 37 million.

In actuality, the capital inveqtment exceeding this flgure

:mwould be required at least, The above figure represents only a

'i-frough estlmaLe on the basis of an example of existing cases, and

;an accurate estimate cannot be made until a detailed survey )
'.fmade on the site for chip m.1ls and thie proposed location for

port construction."

_ Bor additional information for the design of fairways and
lport facilitles, the total number of chilp carrlers in Japan is

-+ 70 as of the end of 1976. The ship size of chip carriers

“has béen iucreasing steadily in recent years and the largest chip
'carrier in operation is the Empress of Faden, DiW 57,800 KT, of
dShowa Shipping Co., Ltd,, which is now in service on the Australian
Foute for transportation of eucalyptusrchip. Table shows wood

chip carriers chartered by the Japanese paper and pulp manufacturers,
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Wood Chip Carviers Operated by Japanese Paper and Pulp Manufacturers
(As of end of 1976)

Time of Deadweight ‘Holding
Name of carvier completion tonnage capacity - .

| - /%) (1,000 cft)
0JI MARU Dec. 1967 26,193 1,726
KATHRYN MARU Apx. 1968 26,177 1,726
KASUGAL MARU Jun. 1970 41,545 2,896
DAL-ICHI 011 MARU Dec, 1972 41,217 2,950
PRINCE OF TOKYO Jul, 1974 40,861 2,950
GRAND ZODIAC . Jul, 1975 - 30,479 2,114
SHINYO MARU May 1968 23,692 1,738
HOYO MARU Oct, 1972 93,868 1,644
COYO MARU Jan. 1973 36,603 2,704
MIMOSA AFRICANA Jul, 1975 49,200 3,600
JUJO MARU Feb, 1968 21,844 | 1,420
NEGO TRIABUNNA Feb, 1971 41,411 2,724
STLVI CULTURE May 1971 41,409 2,724
DAINI JUJO MARU Jun. 1972 | 30,687 2,114
ORIENTAL SOVEREIGN Sep, 1975 46,651 3,500
MERIDIAN Oct., 1975 44,289 | .. 3,100
ENIME MARU Sep. 1970 28,533 2,750
TAIKAT MARU Jun. 1971 28,392 2,704
SOUTHERN CROSS Aug, 1973 | . 47,153 3,314
WORLD WOOD Jan, 1974 45,864 3,142
ORTENTAL TALO Jel, 1974 | 45,880 | - 3,140
PACIFIC TAIO Sep, 1974 56,273 4,128
UNIVERSAL TALO Oct., 1974 45,888 13,140
TAIKO VENTURE | Jul, 1975 33,872 - 2,316
0J1 GLORTA Aug. 1976 41,239 2,878
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Time of Deadwelght Holding
Name of carrier completion tonnage capaclty
_ (L/T) (1,000 cft)
KEISHO MARU Apr. 1967 24,955 1,606
TALHO MARU Jul, 1967 26,744 1,740
SUZUKAWA MARU Feb. 1968 20,966 1,646
TAIKL MARU May 1968 24,534 1,613
'NANSHO MARU Nov, 1969 26,112 1,969
TAISHIN MARU Jan, 1971 27,534 1,956
EADEN MARU Oct, 1971 56,983 4,156
BUNGA TEMBSU - Nov., 1972 32, 500 2,741
EASTERN WORLD May 1973 37,312 2,723
BUNGA MELAWIS Sep. 1973 32,500 2,741
DONA MARY - 24,705 1,039
TAIHO MARU Oct. 1974 36,589 2,704
BUNCA DAHLIA - 20,701 1,332
EMPRESS OF FADEN Jun, 1975 57,800 4,110
(NEW TNDEPENDENT) ) 40,354 2,900
CHUETSU~ZAN MARU Jul. 1967 27,764 1,642
 TONAMI MARU May 1969 41,460 2, 882
SENDAL MARU Dec. 1975 40,489 2,954
. (PACLFIC VENTURE) - 40,500 2,900
© YAKAT MARU May 1967 20,777 1,341
HIJIRI MARU Oct. 1969 21,715 1,400
NELSON MARU Noy, 1971 23,698 1,464
AKASHT MARU Sep, 1973 24,421 1,659
TOHOKU MARU Jun 1971 41,440 2,882
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Time of Deadweight | Holding
Name of carvier completion tonnage | capacity
| (1./T) (1,000 cfr)
HTRO MARU Mar. 1967 23,862 1,643
SHIMA MARY Jul, 1969 38,699 9L I07
MORT MARU Apr. 1972 30, 654 2,10
FATON GLORIA Aug. 1975 %1,400 2,880
| HONSHU MARU Aug. 1967 21,761 1,420
SHTN-HONSHU MARU Jun. 1970 23,536 1,737
MADANG Jul. 1973 23,428 1,775
DAT~HONSHU MARU Apr. 1974 42,591 C 2114
| HONSHU GLORTA Apr. 1975 41,400 2,880
MORUZUMT MARU . Oct. 1967 23,825 S1,641
DAIRIN MARU May 1973 41,655 2,987
INU-SUMI MARU Apr. 1974 41,523 2,914
STLVERNA Jul. 1975 36,700 2,704
VALENTINA Jan, 1976 37,300 25700 0
| vacuivor Maru “Sep. 1972 53,331 ERTI R
INU-GO MARU Nov. 1972 47,194 3,314
GAJA SATU May 1972 7,269 Ts1n
_ GAJA DUA Feb. 1974 7,427 ©osa2t
__ﬁo. 18 KINRTKT MARU | © 14,000 i;§13a=~
| PAPYRUS MARU Jun. 1972 23,934 1,644
HOKUETSU VENTURE Apr. 1976 4, 700 31,000

-

Total: 70 carriers
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- B). ‘:Conclugion

. :';q:thg previous section, a sﬁudy was .made on four major-
_ Fr9q9i?eméhtS,,name1y_quality, quantity, price and facilitles.
;When a1l of the results of the study are taken into consideration,
gqhe_export'of wood chip relying entdrely on a mixed species of
7  hgfdwqu”in the existing natural forests seems to be extremely
__d@ffic@lt.qupr_the development of a wood chip industry in Fiji, the
“fulfillmengzof;these four requirements is absolutely necessary.
' qu ;his purpose, appropriate measures of the Iiji government, to
_develop_its_forest resources, eSbecially_to impiément large sgcale
':fefqpestation_projects.of higher productivity (for both Eardwpod
and softwood), to gsecure stable and long-term conceésions and
. licenses, to dmprove and expand road networks for improvement of
'~:thé‘éfficiency of logging operation, wood.tfansport and ihfraéttuc"
: tﬁre§; to provide the recessary fairways and port féciliﬁies and to
Seéufe-l&nd spaces for construction of wood chip mills and locating

¢hip yards, are highly hoped for.

The foliowihg are the results of a study'on the feasibility
of thp.production from hardwood to be supplied by the proposed
map-tade forests and tﬁe possibility of export of wood chip produced
“:’in this manner. Of the treé-species selected for plantiig, the follow-
ing three ‘species are belng considered for use as raw materials for

production of chip for pulp because of their fast growing characteristic.

(a) Anthocéphalus cadamba : Bulk density ranges 450 Kg/m®,
' 350 Kg/m3, 346 Kg/m¥; 306 Kg/m® aud
263 Kg/m®. The average bulk
density 1s lower than that of

the following two species,

(b) Endospermum macrophyllum: Abundant in natural forest,
Bulk density is 352 Kg/m®.

(¢) Eucalyptus deglyptaf Bulk density ranges 363 Kg/m®,
454 Xg/m?, 446 Kg/m?,
382 Kg/m®.

All of these species have a good quality for pulp making and

paper making and are suitable as raw materials for pulp making as they
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can be supplied as a single spectes, MHowever, their low bulk denéity
and Llow pulp yleld per n' of chip make them not so compéﬁitivé in
respect of transport cost and market price. For the implementation of
a reforestation project, therefore, efforts must be made to increase
the yield volﬁme per unit area, to improve the efficiency of logging
operation and wood transport throtigh mechanization of wbrk_ahd to
provide such infrastructures as road network, power supply facilities’
so as to reduce the cost of cubting and transportétion, cost of chip
production and cost of shipment and make the chip production competl-
tive in the market., Only in this way, the export of hafdwdod chip,
together with the chip of Pinus caribaeca which 1s expected to be

produced by the Fiji Pine Commission in the future, will be realized,

If the feasibility of constructing paper and pulp mills {to be
described later) for these planting species 1s recognized by the
Fijt govermment and these production-faaiiities are provided, the need
of sea transportation of raw wood over a 1ong'distan¢e wbﬁld.be
eliminated and the advantages of these Spécies in pulp making and

paper making would be utilized more efflciently.

As mentioned previously, export of wood chip requres a large’
volume of tiwber resources, Moreover, the log used for chip
production need not be of a good shape and the log having a shape
not suitable for lumbering and manufacturing of plywood-and_furniture
would be adequate, This is the reason why the chip production on the
west coast of North America is based on the Qtilization of scrap wood
from lumber mills, With regard to the hard wood resources iu the
existing natural forests and proposed manmade forests, efforts whould
be made to explolt the possibility of utilizing and exporting the
tinber as sawn timber {(knock-dowa unfinished wood parts, faor example)
for manufacturing of wood work, molding Interior wood, fancy sliced
veneer and furniture, all of which have a high added value, instead

of concentrating efforts in the export of wood chip.
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(4) Preconditions for Construction of Paper and Pulp Mills

In evaluating the Ffeasibility of a project for constructing
paper and pulp mills in a certain area, 1t Is necessary as a first
step to study the feasibility of the project from the stand point

‘of market, raw material supply, technology and economics.

Ceneral items of stqdy required for this purpose are described
below, Through this study, planﬁing‘of the location of mills, type of
products, operating scale, manﬁfacturing process and marketing can
be developed to detexmlne the amount of required capital investment and
then the feasibility of the project can be judged on the basis of
economic evaluation, Therefore, it is difficult in this stage to
point out the conditions ftem by item, which must justify the feasibility
of such a project. In the case of Fiji, the probable products, if

Pinug caribaca supplied by the Fiji Pine Commission is used as a raw

material, would be one of the following, in which case the production
capaclty presupposing export of products would probably be 200-400 ton/
day 1f the product is to competitive in world market, TMP (Thermo
Mechanical Pulp), RGP (Refiner Ground.Pulp), UKP (Uubleached Kraft
pulp}, BKP (Bleache& Kraft Pulp).

" Geueral items of Study

1 Market

Long~range demand forecast and propects for the growth
and stability of demand
0 Type of products
o Quantity
o Potential customers

o Price

2 Log

o Tree species which can be supplied steadily for a long
period of time and forecast of supply volume and

price of timber
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o Technical matters

¥

Composition of tree qpecies
% Shape, diameter and 1ength of: 1og
* Moisture bulk denstty and co]or of wood of each specteg
% Relattve difflculty of barkiﬂg and disposal of barks
.(For environmcntal proLecLion)
# Pu]pification test (to determine optimum type of pulp
"yleld, qualiLy and operating condiLions)

L.and
o hereage
0 Prlee

o _9011 condition (bearing pawer. of ground), Lrequeucy and

magnitude of earthquakeq'
o Shape
o Availabdility -

o Need of site pfeparation

% . Site preparation foT mills

% Construction of roads, railways and bridges and
pavement of roads. : _

% Construction of company. housing, welfare facilltles
for employees and motor pool

* Construction of office buildings and warehouqes

Water supply and drainage systems

o TLocation of water supply sources (underflow water or
surface water) ' R

o Water right

o Avallable flow {(seasonal flﬁcéuatibns) _

0 Quality,'temperature, tu}bidity, hardness and Pl of water

o Standards for waste water discharge (for environmenta]
protecLiOH)

o Location of waste water discharge
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- Power supply and fuel

Availability of power
o Fxisting power supply facilities
*  Supply cépacity
% Voltage,. frequcncy _
% Inetgy cost, gtandards for power purchas:ug contract,
* Distance from power transmission lives and reserve
capacity of transmission lines
o Fuel cost, distance from fuel depot {grades and
viscosity of heavy oil)}.
6 Transport system, port facilities
o Trausport of log: Transport system,'distanée,
‘ route and cost, | .
o Transport of préducts. Transport system, distance,
) route and cost
o' Porp wérehouse for exporL.‘ Public owned or privately
_ oﬁn¢d, warehousing and delivery charges,
storage, availabi1ity and.price of land
for construction of warehouses,
o Avallablllty of berths: If berths are avéilable, type
" length, water depth, rental, type of
_ cargo handling equipment.
o Stevedorgge
o.'Number and operating scale of shipping companies
7 Mechanical'and electrical works
o Availability of machine shops in the necarby distficts.
Details of facilities of machine shops, 1f any,
° Numﬁer and'levél of skilled wechanical workers by
“Job classificatiﬁn
o Avallahiljty of olectrlc conLractorS
6 Ability of contractors for repair of electric equipment
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Clvil and architectural works

o Number, operating scale and ability of civil and
architectural contractors
0 Construétion cost:- Cosi. of éxecavation and traneport of
'materials, cost of site preparation, cost
of buildings (separately for_mill, ware~
‘house, officefbuilding andScomﬁaﬁy '
housing) ' '

o Construction materials: Price of cement, gravel, sand

structural steel,‘slate and glass.

o Building standards

Labor
o'Conditibn of labor market, rate of labor immobility

o Labor laws, labor practices

0 Wages )
o Educational background, work level and efficfency. of
léborefs. _ _ : o |
.0 Specially trained workers such as electricians, -

Chemicals: Purchasing price, purity and packing etyle _

of the following chemicals,

Caustic soda, soda ash, salt cake , éhlorine,
sulphur, sulphuric acid,_salt;-liméstone, sulphes
dioxide, sodium sulphite, sodium chlorite, hypo

chlorite, hydrochloric acid, alum.

Others

0 Meteorological data: Tempefature, humidity, wind force,
precipitation, '
0 Politdcal situation of the country, .
o Financial condition and amount of import and export
of the country
a Taxation system of the country (corporate tax, business tax,

and others)
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o Import tariff-

o Progpects for procurement of funds

o Bank interest '

o Number, operating scale, and dberating conditions of
paper and pulp mills in the country and amount of production,
amount of consumptilon and.amouﬂt of import and export
of paper and pulp in the country, '

o Covernment policies for paper and §u1p industries,
organization, manpower and authority of government
agencigs.responsible for paper and pulp industries.

.o Population of the:country '_ '
¢ Educational systeﬁ, preadlof edﬁcation and the standard

of education of the working class,

(5) Items of study for comstruction of wood chip mills

Items to be included in fﬁe.study of'the feasibility of
producing wood éhip from iogs supplied by natural and man-made
forests and exporting wood chip to foreigq countrles will be

“described hereinafter for additioﬁal-iﬁformation,'thfough.sonm of
them may overlép_the_pre?iousiy'mentioned study items fox the

feasibility.of constructing paper and pULp mills.

The feasibllity study for such a project must be based on the
study of the condittons of fairways and port facilities, supply of
log as raw materials, conditions of forests as a supply source of
log, marketability of wood chip under study, and the economic
aspect of wood_cﬁip indusfry. Ttems to be included in the [Feasibility

study are ag follows.
1 Trems of feasibility study of.ﬁdrt and harbors

o Topography: Geographicﬁl‘maps of proposed gite for
port construction,.longitudinal Section of the site.
for whafves (measuriﬁg by sight would be sufficient),
distaﬁce to the tip.of eoral—reef, wa;er depth, conditions

of hinterland (for locating warchouses and chip yards).

o Geology



o Wind direction and wind velpcity: ,Statiscicé1 data.bn‘sréady
wind direction, strong wind direétion_and'wihd veloecity for -
several yearsj Data on monthly wind'rOSG,'frequeﬁcy of.

strong winds by direction, maximum wind velocity and

records of Lyphoon avallable from. a nearhy weather station.-

o Temperature: Monthly mean Lemperature, aVPrage of .

- maximum and fidndmum temperarures for" several_years.

o Precipitation and Stormy‘weatheré HOnthly'ﬁrqupitaEioﬁ,
nunber of -days df-etorming‘weatﬁér‘aﬁd ndmber'of days
on whlch cargo handling is not possible.-'_ .

o Tog: Period of dense fog during the year and number ‘of
days on which navigation is not posszble.

o Tide level and tidal current: Datum of tidal level and
height of tide, speed and dircctlon of tidal current iu
the nearby water area. '

o Waves: Maximum wave at the locality and maximum
perennial wave, wave period and direction aruérma@
waves such as tidal wave, o _ o _

o Liftoral drift and sediment tranéport: Conditions of
shoaling and er051on in the nea1by waLer area, it any
and condltlond of littoral dlift and sediment
transport from the river, whlch are considered to Be
the cause of shoaliﬁg‘and erosion. RS

o Others: Conditions of existing port and harbor- .-
facilities, conditions of 1oading equipmént,'and.baﬁitat

of marine bore,
Survey of location conditions of wobd chiﬁ miils

o Meteorology (Dally or monthly data for a 3 to 5 year'period
or possibly for a longer ﬁeriod should be obtained from
a nearby weather station): Tenmerature, précipitation,.
wind velocity, wind direotion, frequency of typhoon,
humidity, nunber of fine days and rainy days

o Land: TYopography (boundaries of slte and othiers),
geology (compact)bllity, naLural waLer content,
trafficability and others), soil strength, golummar

sectlon boring log, N-value, availability.of land {(ownexship),
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o Water: supply. Amount of availlable water supply, quality of
water, condition of rivers, , ‘

o Drainage. SLandards for waste charge

o Power supp]y Voltage, capacity, length of entrance cable,
wiring and cost of powel, 1nc]uding power for construction
work, _ ,

o TranSporL. Road network (wjdth, roadway, strength of
subgrades, volume of traffic), means. of transport between

_ the camp and chip ndll Lransport capacity, tlanqport cost

o Const1uction materials o

o Company housing, dormitories, warehousos

o Obstructions for constructiou work: Above*ground and under-
ground obstructulons, rlght of way.

0 Condition of existing ]ocal mills.

Survey of raw materials

o Tree species: Name of spéciés,'lég volume by species,
relative difficulty of processing.

o Shape: Length and diameter {(maximum, minimum and
average, egpecially the percentage of log having a
‘diameter of 40 cm and over) of log, warp, stralghtness of
stem, ' ' Lt '

o Bark: Bark ratio (rétid'bf bark to solid log), condition
of bark, éasinéés of barking

o Rotten wood:  Extent and volume of rotten wood and
burned wood .

o Transport system: Means of log irénSportation to the mill.

o Frequeéncy of trénqurt:_Numbér df daYé of log transport
per annun (tabulation by month) volume of timbher received
in the dry season énd wet season

o Moisture content:  Moisture content of 1og‘by specles and
average molsture content.

o Price: Estimated price of log at mill site,



Survey of forests as supply sources of timber

0

Forest type: Tree species; tree height; diameter, cut
volume per ha, total cut volume, shépe, number of '
standing trees per bha. | . _

Conditlon of logglng operations: Topography (especlally
the ratio of sloped area with a gradient of 15° or mdre),_
geology, soll condifions,'meteorolog (anﬁual precipitation,
number of rainy déys, frequency of inundation in the wet
season), felling method and process, yarding method and
process, transport method and process.

Road: Relative difficulty of road constyuction and
process of road building, soil conditions and conditlon
of gravel pit, relations between existing roads and
forests, conditions of bridges and rivers.

Others: Number of actual working days (by month),
availability and operating scale of logging contractors,

forest concession.

General dtems

Labor force: Quality and quantity of available labor
force, avallability of skilled workers, wage on.job
evaluation adopted or not, labor practices

Commodity: Prices and supply sources of main items of
commodity,

Transport and comnmunication: Conditions.of transport

and communication systems

o Conditions of forestry related industries, if dny,
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(1)

GENERAI, VIEW ON NATIVE TREES AND WOOD QUALITY OF SPRCIES
SUITABLE FOR REFORESTATION

General View

When we think of broad-leaved trees growing in tropical regions,
or “tropical asian woods" as we generally call them, we 1mmediately
recall to our minds Dipterocarpaceae such as Lauans, Merantis
and others. Dipterocarpaceae is typlcal in tropical regions 1In

Asia, Anisoptera, Hopea and Vatica are also found in Papua New

Guinea located to the east of Asian prOpical reglon, but they are
only very few in species and stock-pile, and no longer considered as
representative tropical woods in this area, Anisoptera that
considered to grow in the farthest eést of the region, grows on
Louisiade Archipelago, and no farther. Therefore, trees that are
considered miscellaneous specieg compared with Dipterocarpaccae

that is dominant, are taken as major species in Fiji.

This stiatuation cannot be understood as capéble of suppiying
efficient source for the wood industry today, when the industry is
more and more based on mass production system, rather than house
hold industry or handwork, While on theé other hand, man cannot
ignore a recent trend that Japanese enterprises, edther in groups
or individually, are advancing into tropical reglons to seek for
materials for furniture, A glance over the present situvation of
natural forests of Fiji--types and volume of resources--suggests
us that the wood industry should consider such a direction as
placing emphasis upon the production of furniture, cabinets that
need less quantity of wood, or plywood faced with fancy veneer, sliced
or rotary-cut. In the present world market situatlion in which large-
sized enterprises of many countries are able to produce and export in
Jarge quantities with the help of latest wachines and equipment, it is
quite difficult to expect much from plywood, iumber, board or pulp-—-
products that are not competitive from price point of view unless they
are produced 1n mass production system. Price, distance Lo the
areas of mass consumplion, difficulty in manufacturing products of

species with similar quality——-—r these are considered to form

major factors.
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Japan should understand that exports from Fijl ave dn form of |
products and not logs, This 1s to follow'a principle_main@ained in
many of the countries today that resources of produclng countries

mist be effectively ugsed for the Dhenefit of the cquptries gonper@qd.

We must have some know]edge of trees growing: in Fiji, so far as we
consider lumber produced there. According to- the dieribution ratio,
by region and species more than 35¢m in dlametre compiled by Land
Resources Pivision, FiJi produces unexpectedly small numbers of
well-known commercial qpecies that grow to that si?e,'although Lhere
are fairly numerous large ~sized species which’ are locally utilized

At the same time, the ratio of total volume of so~called lesser—known

species is low.

Our attention 1s drawn to the fact that species growing:
in Fiji are conéiderably close to. those in'Papua Netr Guinea: Qome are
exactly the same-species and others_are those in the.sameufamilies.
Composition ratio of forest species in two areas of Fapua NewwGuinéa

is given for comparison between Fiji and Papua New Guinea (Table V-1).
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Table V-1 Composition Ratio of Species in Two Areas of'f.N.G.

Species Commercial Names Ratlo of Stock
i o T TH%
Agathis spp, Kauri Pine 6.9 -
~Araucaria spp, Hoop, Klinkii Pine - -
Aglaia spp. Aglala - .
Amoora cucullata Amoora O:] .
'9§Qggg§9grma breivipetiolaﬁa | - -
Elmerriilia papuana Wau Beech 4,9 0.3
.. Palaquium Pencll Cedar 0.4 -
Pterocarpus indicus N. G. Rosewood - -
Toona sureni Red Cedar i 0.1
Anisoptera polyandra Anisoptera 6.0 23.0
Galophylum spp. Bush Colophyllium 0.3 2.9
Castanspsis accuminatssima | Oak 12.4 0.2
Eﬁcalyptus deglupta Kamarere - -
Eugenia spp. Watergum 8.0 4,0
- Homalium foetidum Malas . - 0.2
Hopea spp. Hopea ~16.6 12.9
Intsia spp. Kwila _ 0.2 1.6
Nothofagus spp. N. G. Beech - -
Pometia spp. | Taun - 4,2
Terminalia, spp. Terminalia 2.3 2.2
Terminalia brassii Terminalia - -
Vitex cofassus | N. G. Vitex - -
Alstonia scholaris Milky Pine 0.5 0.4
Anthocephalus cadamnba Labula 2.9 0.2
Endospermum medullosum N.G. Basswood 0.5 0.2
Octomeles sumatrana Erima - -
El?ﬂgﬂgﬂgilé app. Red-White Plénchoﬁelle 1.0 3.3
Pierocymbium beccarii Ambéroi.'_ - 0.3
Spondias dulcis Spondias - 0.1
" pracontomelon mangiferun N.G. Walnut - 0.3
Others 33.4 42.9
. 100,0 100.0 |

Neote: = T*: Toganumu

I%%: Toma
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(2)

Properties of Six Specles for Reforestation in F1ji
The following six specles are preponderantly cultivated
on the basis of reforestation tests:

Swictenia macrophylla King

Eucalyptus deglupta Blume

Anthocephalus chinensis (Lamk.) Rich.

Endospermum macrophylla Pax et K, Ioffm.

Maesopsis eminii FEngl.
Cordia allicdora (R, & P.) Chan.

Out of these six species, Endospermum macrophylla is not

mentioned, because of well-known native specles,
1}  Mahogany {(Mahogany, londuras Mahogany)

Swietenia macrophylla King -~ Meliaceae

Together with the species mentioned above, S. mahagoni Jacq.

is also called with the same trade name Mahogany and considered as

however, is said to have been cut down almost entirely and no

Ionger placed on market.

Plantation of mahogany has been attempted in various tropical
areas in the world as the woods are valued highly, As Ffar as

Southeast Asian countries are concerned, S. macrophylla is planted

rather than S, mahageni. It will therefore become more and more

difficult to obtain S. mahagoni in this district.

Mahogany ranks high with other world-famous woods such as teak,
walnut, vrosewood, etc, As Philippine lauvan is called as Philippine
mahogany, the name "mahogany' 1s used to glve some other woods an

impression of preciousness or valusableness,

Tropical America is the original home of 8. macrophylla, Tt grows

widely in Mexico, Honduras, Cuatemala, Nicaragua, Costa Rica, Panana,
Columbia, Venczuela, Peru, Bolivia and Brazil, while‘§L_E§h§§921'grows
only in West Indies including Cuba, Jamalca, Bahama, Puerto Rico,
Dominica and Halti. Compared with S, mahagoni (air dry deusity of 0.77
(0.70-0,85)), 8. macrophylla is lighter in colour and weight, and softer.
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ltigher popularity has been ejoyed by $. mahagoni which 1s darker

in color, and gives magnificlent impression to the people.

The heartwood 1is edther pink or reddish brown, with golden luster.
The grain shallowly interlocked. The texture 1is rather coarse, Some
have figure, which makes the wood look highly attractive.
Dark color contents lies along the vessel lines, showing up dark colored
when cut axially. Tts air dry demsity 1s 0.53 for both natural and
plantation grown ones, and basic density is 450kg/m3 for natural and
420kg/m’ for planted ones. Shrinkage, green to 12% is 2.5% tangential
and 1.6% radial, The following figures show the mechanical properties

of the wood:

Mois ture ' Bending Compression

Couvntry Bensity Content [Strength [Young's Modulus Stren§th
(%) (kg/em?) | 1000kg/ cm” kgfem® (/)

Naturally grown.
Mexi.co 0.50 10.5 868 108 503
Nicaragua 0.53 10.7 840 106 | 499
Peru . 6.59 12.0 868 108 499
londuras 0.50 12.0 805 96 432
Brazil 0.53 11.9 811 99 453
Plantation grown
Ronduras 0.50 13.4 o722 0 81 397
Piii 0.52 12,0 720 92 439

1t is dried casily, lunbered and processed easily. Cutting,
planing are done easily with excellent result. The heartwood,
however, shows low durability when it contacts with the ground,
while the sapwood of the trunk is attacked by power-post beetles,

Some of §. macrophylla planted in Fiji being damaged by ambrosia

beetles, it 1s likely that the fair amount of products will be

with small black pin holes.

As has been described, 1t 1s widely used as high-grade lumbey

because of its beautiful Figure, dimensional stability, and good

workability.
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2)  Deglupta Eucalyptus (Kamerere, Kamarere, Bagras)

Bucalyptus deglupta Blume -- Myrtaceae

Bucalyptus deglupta grows in New Guinea, Celebes, Phillipines,

and called Bagras in Philippines and Kamerere in Papua New Guinea,

It is planted dn Mindanaﬁ, Philippines and Papua New Guinea:

mainly.for pulp wood in 1arge.quantity, by taking adVantage of

fast growing. It is sald that even naturally grown Eucalyptus

deglupta is quite difficult to manage, without sufficient techunological

oxperience, to use as lumber. Plantation grown Eucalyptué deglupta has

low density and is ldkely to cause Splifs and wafp frequently after
logging and during processing. Thevefore, to use it as lumber is

difficult and is usually destined to pulp wood,

The heartwood of natural eucalytus ls reddish'br0wn in qolor,
while that of plantation grown ones is mostly lightey in_coinf
as they are young even 1f the diameter is big. The téxfure is
rather coarse and the grain ié interlocked, Tt haé air.dry dénsity
(at molsture cohtent 12%) is 0,63 (for natural Kamerere), 0.45 (for
plantation grown Kamerere), 0.40 (Fiji'growh ~--0,34 - 0, 4?); baszic
density of 500kg/m® (natural Kamerere), 400kg/m® (for plantation
grown Kamerere) and 320kg/m*(Tijian270 - 384kg/m) ; shrlnkage greeu to
12% is 2.9-11.1 tangential and 1,1-3.6% radial. 1Its alr dry density
is 0.41; bending stvength is 583kg/em®; bending Young's modulus’
is 91 x lOOOkg/cmz; and compression strength (//) is 344kg/¢m2
{plantation grown Kamerere). It is susceptible to the damage by

powderpost beetle,

Natural eucalyptus can be wsed as lumber for furniture, floor,
shipbuilding, building and jolnery. Plantation grown Kamerere is
not much used for various purposes except for pulpwood.

3) lLabula, Kalampayan, Kaatoan bangkal
Anthocephalus chinensis (Tamk.) Rich. (= A. cadamba (Rox .)

Mig.) -~ Rubiaceae

This species grows in tropical Asia, and in New Guinea, ‘Tt is
called Kaatoan bangkal in Philippines, and planted for pulp wood,

I¢ is one of the typical species in tropical Asia for afforestation.
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When secondary forests start growlng, this species grows very fast
as onc of the ploneer species among others. Demand for 1ts light-
colored, sbft and light 1umber is growing since it was imported
from Papua New Guinea to Japan and Labula which is the Papua New

Guinian trade name for this species is Fairly common here.

~The color of heartwood is yellowish white or light yellbw; the
graln is iﬁterlocked and its texture jg coarse., Alr dry density
{moisture content 12%) of 0.44 (labula); basic density of 420kgfm3
(kalampayan) and 390kg/m3(1abulé);,(from green tb 15%) of 3.9% to
tangential and 1.0% radial. As for 1ts strength properties {(air
dry density 0.44), bending strength 659kg/cm”, bending Young's
modulus 87 1000kg/cm? and compression strength (//) 347kg/em? . Tt is
easily processed; its durability when contacts with the ground is

low; easily suffered from blue stain.

Its use dis to meet with dewand for light-color, soft and light
wood but not as a surface material: such as match sticks, pulp,

core for plywood, boxes and light frames, etc.

4) Musizi Maesopsis eminii Engl. -~ Rhamnaceae

The original home of Musizi is Africa, particularly in Liberia,
Congo, Tangsnyika, Keunya, Guinea and Cameroon. It is known as

African wood, but not estimated highly as a speciality wood.,

Color of the heartwood is golden brown, getLing darker and
darker with golden luster after exposure. Its texture is coarse
and the grain is interlocked. Air dry demsity (moisture content 12%)
is 0.48, shrinkage green to 12% is 4.2% to tangential and 2.6% to
radial. As for strength (moisture content 12%), bending strength
1g 728kg/cm®, bending Young's modulus is 100 x 1000kg/cm?, compres~
sion strength {(//) is 449kg/cm?, With tendency to split when cut
and/or stocked. Milling and work with machine are easily.

Durability is low when contacts with the ground,

In Africa, it is used for hullding houses, furniture and jolnery.
As painting 1s not satisfactory, the wood 1s not used for purposes

where high level paint finishing is necessary.
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5} Cordla, Laurel Cordia alliodera (R. & P,) Cham, -~
Boraginaceae

It originally grows in West Indies, Mexico and whole area of
South America., Visiting Papua New Guinea, we frequently come across
to wooden dolphine or sharks sold on the mérket.wﬂich are frém
Solomon Islands. They are curved from cordia wd0d, possibly from
different.species of the same_genus.-'Cordia is‘use&:for carving
in Africa,.too. In view of wood properties, génus Cordia is
divided into two groups: one darker in cbléur aﬁd.hardef, and

the other lighter in color and soft. Cordia allioddfa'Belongs to

the latter,

Color of heartwood is brown tinged with gold and green with
darker streaks. The texture of the wood reminds us Qf.Japanese
FEhretia of the same Family, The color and the denéity'change in
accordance with gféwth and age of the tree, Genera}ly,Spéaking,
aged cordia with slow growth rate offers darker and magnificieut
appearance. Air dry density dis 0.40 to 0.70; 1ts texture ig rather
coarse, and the grain is straight or crossed. Processing is easy,-

offering fine finish,

Lt is used for building, furniture, cabinets, plywood, interior
decoration, and for carving, It is also sold with trade name Siera

walnut, offering brighter future for ornamental purposes,

- 6l -



6. COCONUT PALM STEM AND ITS USACE

§922§m222$§§£§u§1224 is widely cultlvated in Southeast Asla and
Pacific islands, Its nuts are source for copra, an important éxport
product of producing countries. While the. cultivation area of coconut
palm is expanded, the question of replacing overmatured coconut palm
ty¥ees yith fresh and_young trees has come to the fore. Then, what to do
with those overmatured palm treea producing little nuts? As areas of
plantation has expanded, 1t becowmes impossible'to dump tﬁem into the sea
or burn them, At the Séme time, cost for felling is not small sum of
money for small-sized planters. The risé of felling cost plus lowering
of copra price has invited difficulties in replaéing old trees with young
ones, resulting in the decline of produétioﬁ.due.to the increase of
overmaﬁured_trees. Coconuf palm planting becomes less attractive if these
quegtions.rémain unsoived.. Undeflthese circumstaﬁces, volces ave rising
to broaden the much more profitéblérusagc of coconﬁt palms and increase

cash income,

The following are figures showing planting ateaé, number of trees

and distribution by ages, in Fiji,

Age 'Aé:es o No. of.Trees . | %
10 and lesas 52,000 2,600,000 23.7
10 - 22 . 5,000 | 250,000 2.3
22 - 30 13,480 674,000 6.1
30 - 42 21,220 _ 1,061,000 9.7
42 - 57 34, 860 1,743,000 15.9
57 ~ 72 41,540 2,077,000 18.9
72 and over 51,540 E © 2,577,000 - ' 23.5
219,640 10,982,000

Exceedingly matured trees of 75 years old or over cover almost 50,000
acres, Taking that 50 trees are planted per dcre, and 40cft is produced
per tree, 100 million cft will be produced from 50,000 acres of land, which
will be 20 times the amount of timbers produced in 1975. This is not a ques~
tion for Fiji alone, it 1s a question also for Philippines, Indonesia, and
other tropical countries In Asla and Oceania., Reflecting the situation,

a Seminar on the use of coconuts was held in Tonga just recently.
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1) Technological Questions on the Use of Coconut Palm Stem

Coconut palm has a stem quite different from other softwood
or hardwood species. Further, the distribution of vascular bundle
sheaths is extremely dense on outer side and thinner in the center,
leaving a great deal of difference in density within a trunk,
Our observation has found that air dfy gspecific gravity raﬁges
0.20-1,00. Due to this, wide variation of density within a trunk
only the outer heavier part of trunk, which is strOnger,‘and'ﬁore

attractive in color, has been used for handicrafts and some other

purposes.’

Some of the points that have to be kept in our minds in promdting

the utilization of coconui palm trunks are as follows::

a) Sawn timber préducts. Those eﬁgaged in the wﬁod induétfy,
particularly in Japan, are extremely conservativg_1n'thinkiﬁg.'
There are cases after cases in which ﬁéeful'species.haVé not been
estimated properly but treated as M.L.H.(Mixed light hérdwobd)
only because industry do not know the names of the species.

Coconut palm 1s typically classified into this group,

It might take considerably a long time for such types of
material to be properly estimated and used in large quantity
only because they are lesser known, besldes much efforts are needed
to promote thelr sales and develop products technologicaliy.
Moreover, it would not be easy for those engagéd in the luhber
industry to deal with materials with different gravity or color

tones, etc,, and make products that may appeal to consumers.

Some of other problems encountered by them are that 1)
coconut palm supplying areas scatter in extremely vast reglons,
which requireé a great deal of expenses for collection and trans-
portation of trunks, 1i) devices and equipment that are different
from those provided for processing of tree species must be facild~,

tated for such materials, 111) yield rate of processed products

- 66 -



will be small due to small log diameter and_crdoked trunks, and
iv) special treatment for preservation would be necezsary even 1if

they are used as in round log form, as thelr durability is low.

All these disadvéntages taken into consideration, it is more than
natural that attention be directed towvards fhe utlilization of coconuts

as pulp or other fiber products,

1) Pulp wood. Several tests has.béen carried out ito examine

whether coconut trunks are suitables for pulp wood or not.

Properties reqﬁired for kraf; bulp ave similar to or somewhat inferior
to those of genepal broadmleaved'trges produced in tropical regions.
Philippino ekpefts, for instance, reported that they were almost the
same as those of white lauvan or Pentacme contorta. Of the fiber
characteristics, fiber length, dlameter and wall thickness are 1.94 mm,

36um and 6um respectively.

Generally speaking, pulp produced from coconul palm appears to be
quite simllar in nature with that of bamboo, Yield based on oven dry
weight.is expected to be 41-45%Z. The pfobleﬁ is freeness rapldly
decreased by beating because of the high ratio of soft.tissués in
coconut palm trunks, particularly located in the center. Practical

ratio of fibres is sald to be only 30%.

It appears unnecessary to mention any further the details of
pulp making From coconut trunks, theve is already endugﬁ information
on the understanding of feasibility on the technical side. Tt will
naturally Jead the enterprises who intend to recelve coconut trunks
for pulping material to conduct further research te have enough
inforﬁation adaptable to their own manufacturing system and the

types of products,
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2) Characteristics of Coconut Palm Stem

According to a report from Philippines, the chemical
characteristics of coconut palm trunks, including the vqlume of
holocellulose, lignin and pentosans and extractilves, are almost
similar to those of broéd and needle-leaved trees as well zs bhamboo.
As for strength tested at outer hard part, bending strength is 82%,
bending Young's modulus 1s 67%. Compression strength (D is 94%
as compared with Parashorea plicata. thength tests performed at
inner soft part, bending strength is 37-55%, bending Young's modulus

is 286-33%, compress:on strength is 36-61%., Tests conducted in Fi{i

showed air dry weight as 830kg/m®at outer part, and 364kg/m’ at

ianer part,

The existence of variation of density within the stem aund
scattered vascular bundles explains difficulties in machine

processing,

At present, coconut palm trunks are largely used for folk
arts, ornamental furniture, panels and floow borads, ete, in producing

countries,

In recent years, attempts are made to burn them to get charcoal,
bricket, activated carbon, particle boards, stakes and telephone poles

after some treatments for preservation,

3)  Questions in utilizing Coconut Palm Stem

As has been explained, the utilizartion of coconut pélm s tems
has reached at such a stage that we can expect producks from technical
point of view., This is partlcularly true with the production of pulp

out of coconut palm in Fiji,

This question, if export of products is essential, is accompanied
with various problems such as the questions of efficlent collection
of the material in large quantities, their storage without deterioration
manufacture at sufficient yield rate, reflection of world market trend

and price competitions with other pulp wood from other countries,
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This is the same for export of coconut palm chips, For instance,
Fiji 1s composed of scores of islands. How to collect coconut palm
trunks from scatteréd'islands; how to make chips out of them;
where to store them, from where to load and ship them; and export to
what countries..,,, these are the quesiions whiéh are more difficult

than technical problems,

Therefore, the promotion of coconut palm utilization for pulp
or chips for pulp or other products will not be considered simp Ly
from the stand point.of régeneration of coconut palm plantation
in preoducing comtries or pure technical problem of utllization,
but, so far as it is expected as an exporting'product, also from

that of manufacturing the internationally competitive product.

MEANS OF COOPERATION -

The study was a general and preliminary survey made on the items
proposed by the government of Fiji, which included 1) the evaluation
of the reforestation project of_hafdwoods, 2} prospect of the project
on the chipping of hardwoods and 3) test for the utilization of coconut

palm stems,

In general, to further promote cooperation with Fiji, detailed study
on the abovementioned items would be carried out, In this respect, the
survey mission suggests the following three points to be carried out as
practical means of coopération: (1) full-scale survéy on conditions for
the production of wood chips and pulp From hardwoods, 2) the dispatch of
speclalists to promote reforestation of hardwoods, and 3) aerial photo:-
graphing, wapping and photo;analysis for the exploifation of hardwoods

and coconut palms, as well as to promote the reforestation of hardwoods.

(1) Full-scale survey:

The study found the difficulty of explering possibilities in
establishing a wood chip industry using the existing non-commercial
MLIE (mixed natural hardwoods) as material., However, more detailed
surveys should be made on conditions for the wood chip industry with

materials yielded from man-made hardwood forest together with MLH in
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(2)

(3

the future, i.e. feasibility study on conditions (ports, site of
factorles, raw materials, logging and labor, ete. ¥, as explained in
Chapter 6 of the Report. Futher, Lhe proposed survey should also sLudy

the feaqibillty of utiliaing pine trees under Pine Scheme,'and develop-

ing the pulp industry in Fiji.

Dispatch of experts:.

The Government of Fiji brought forth two:quéstions:,l)_measures
to be taken to cope with damages brought by ambrosia beetles and

2) causality between the growth of trees and eﬁvironmental factors

(particulafly condition of soil), Taking the impdrtancé'of these

problems into consideration, our mission considered it extremely
important to dispatch experts in noxious wood insects and forest
soil science., We suggest experts to work with stoffs of Fijian
Forest Department or Forest Product Research Institute as oopntere_
parts. Further, these expérts are preferably Be those specialized
in noxious forest insects with Lheir farwreaching goals set at
preventing damages by insects, rather than mere entomologists,,dnd'
also those specialized in forest soil and ave able to undewstand the
relation between environment and afforestation, rathel than mere

soil scientists.
Aerial phorographing, etc,:

Pictorial informations, maps and scaled informations by -
means of aerial photographing, mapping, and photOHénalysis are
necessary in order to carry out forest exploltation and administration
systematically and reasonably. Suoh information_anQ“data are
indispenéable when forest exploitation os well as rofores;ation afe‘

planned and practiced on industrial basis,

During the study, both Fijilan and Japanese sides reached an’
agreement in views on the importance of aerial photograph, and
selected (a) Tabeuni Island {for the study of coconut palm stem)
and (b) Bichirebu Island and other areas (for the study of ﬂje_

exploitation of natural hardwood forest and reforestation of the
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sald areas), It was agree that further studies shall be made

for the realization of the above,

Proposed sites for. aerial photographing are genetally expected
to be idegl places for reforesLation to attain future forestry develop-

ment, but photographing of coconur palm plantation shall be achieved in

terms of urgent trial related to the future exploitation of resources,

At any rate, it scems necessary'to dispatch a mission to Fiji,
at the request of the Government af_Fiji, to discugs practical matters

on aerial photographing, mappingjand photoanalysis,

The foliowing is an example of "Scope of Work" to be discussed

by both parties,

Scope of Work on

Forest Survey by Aerial Photograph

INTRODUCTION:

In response to the request of the Govermment of Fiji for coopera-
tion in forest exploitation program, the Goverment of Japan agreed
to undertake the forest survey by means of aerial photograph
{including aerial photographing, mapping and photoanalysis) over ____ ha

of forest area in area in fijd.

In carvying out the forest survey in Fiji (to be started in 1977),
the Government of Japan designated JICA, an official organ engaged

in the acts of overseas cooperation, as an executing organ.

Upon the instruction of the Government, JICA will carry out the
survey related to the forestry development In _ ___area of Fiji,

on the basis of this Scope of Work.
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i1. OUTLINE OF THE SURVEY:

The survey is divided into the following two étages:
Fivst stage: Aerial photographing
Second stage: Field work, Mapping, Photoanalysis

1. First stage:

A) Aerial photographing: Aerial photographing shall be taken
place over __ ha of the proposed area by using black & white (B/W)
film on a scale 1/20,000. '

2. Second stage:

A} TField work: Survey For ground control points (traverse survey,
Leveling, pricking), and forest surveys shall be taken place at. the
designated areas for the purpose of collecting necessary data for

mapping and photoanalysis.

B) Mapping: A topographical map shall be made in Japan by the

photogrametric method as a forest planing, -photoanalysis, ete,

C) Photoanalysis: Photoanalysis including photo-interpretation,
preparation of stereogram and photo~-volume—table, estimation of
standing stock, ete, shall be made by topographical maps and

aerial photographs.
| WORKING SCHEDULE:

First Stage: Aerial photographing .................

Second Stage: Field work ettt eaiseeiesaeneia.
. Mapping T T TR
Photoanalysis .........ovuutouvnnnnn.,
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TV.

CONTRIBUTION:

In relation to the abovementioned surveys, Japanese side carries out
the [ollowing at 1ts own expense: (1) aeriai photographing, f£ield work,
mapping and photoanalysis, (2) dispatch of necedsary experts, (3)
preparation and transportation of necessary data and eqguipment to the
sites of surveys and bring them back to Japan after the completion of

the work,

Fijlan side shall carry out the arrangement of followlng items:

{1) permission of the Covernment, and procedures théreof, which

is necessary for aerial photographing and field work, (2) permision
of the Government, and procedures thereof, which is necessary for
taking photographed films, contact prints and other data from F1jil,
(3) exemption of customs duty, permission of Pijian Government and
procedures thereof, in relation to machines and equipment that
Japanese side bring in and out from Fiji For the scheduled work
(including aviation camera, theodolite, level, and other measuring
machines and instruments), (4) necessary data, (5) free movement of
Japanese team in Fiji (if required), (6) counterparts to the
Japanese team, (7) vehicles, boats, interpreters, guides, workmen,
office (if required), (8) permission of cutting of trees hindering
the proposed land surveys, (9) assistance to prepare test Lrees

for the stem analysis.

RESULTS:

A copy each of negative films, contact prints, topographical maps,

forest maps, stereogram, photo-volume-table and, estimated volume of

standing stock shall be subamitted,

VL.

only on the b

OTHERS:

Amendment and correction to the Scope of Work shall be conducted

asis of agreement of those concerned of the {wo countrles.
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Appendix: 1. Flow chart

in Fiji

Aexial photographing

Negative film: B/W

Contact print: Scale, 1/20,000

in*Japan  

Fleld work 1. : Surﬁey for ground

control point

(Results of the Survﬁiip-’”””’#ﬂ

et

Field work 2: .Forest survey

(Results of the survey)

,,Ff4*“4”’p g

Aerial Triangulation

(Results of Titahgulation)

Mapping work
(Topbgfapﬁicél maps:,Scale,
R )

v 1

¥,

Photoanalysis =

Fofest maps . :
Stereogram, photo-volume-table

Estimated volume of stock
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TI, Detall of Aerial phohography ‘

1. Aerial photography: .-

1.1,

‘Planning, comprises of selection of flyiﬁg courses, work

" schedule and aerial'phofo:éignals'(if'neéQSSary). Flying

courses should be arranged and selected under the following

basis;

~a, Flying courseé'shquld be gstraight,

1.2,

- 1.3

b. TFlying courses shquiﬁjbe‘arréﬂged in such a way Lo cover

prospected areas with the minimum number of photos,

ey Flying:pngfémé:shodld be afraﬁgéa as to facllitate for

control polnts, aerial tfianguiation, ete,
Aerial photo taking,

Aerial photography will be carried out to cover the area of

approximately -~ ha.

- Aerial photo scale : 1/ 206,000

60%Z + 5%

307 + 5% _

vertical, black & white,

~ Photo overlap
Photo sidelap

I

Tyop e
' panchromatic,

Development and printing. - N

Development of panchromatic Films should bé processed in

the followlng manner. (Following the insfruction-sh&ll be

given to the ménufaéturer). |

a. Fixation'shall be conducted perfectly so- that no
unexposed,

b, TFilms shéll.be sufficiently washed so that no chemicals
will remain, '

e, Iilms shali be dried quickly and both ends of films shall
remain more than 1 m before cutting,

d. Special care shall be taken against shrinkage of films,

e. Marks of jndicétors shall be printed clearly.

f. The.ﬁrint size shall be 23 cm x 23 cm.
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1.4,

Orientation of aerial photos,

Aerial photos will be 1nspected.baSQd-on.the'technical:

specjfication. -

Special attention shal] be given to the following items,

I

sidelap and. overlap

~ cloud coverage

- scale / flight height
tilit and.grabbing.

1

'Each plincip]e polnt cf Lhe aerial photos shall be ploLted

on the index map.

If the sidelap less Lhan 25/, a new’ additional flight run
shall be done as an insertion of the aerial photo strip,
If evaery 5 serial. photos are covered with: ¢loud miore than -:

3%y reflight shall be doﬁe.in*the”afea;
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. Supplement: Interin Reporf__
Suva,; Fiji, November 24, 1976
‘Mr. W.Thompson,

‘VPermanent Secretary for
Ministry of Agriculture, Fﬂsheries and Foxests,'

" Suva.

Re: The Preparatory Survey for
Reforestation Project and
for Ulili?ation of Hard Wood
and Coconut’ Stem in FLjl -
" Dear Sir,

We would like to submit-herewlth our preliminary findings of pre-
"paratdry survey for reforestation projects and’ for uti117ation of hard
“Wood and coconut stem in Fiji, which was conducted from November 14 to

uovember 25,'1976.

The terms of reference of the mission are:
To review the hardwoods reforestation project: which has been carried out
by the Government of Fi]l and to study. father enlarged reforestation
project for the future. To make a pre»feasibility study of -hardwoods chip
| project from a pbiﬁt'of industrial vieir. To discuss a pulping test using
coconut ‘stem. . To. exchange views with the officiale'of the Government

of ¥iji about the eooperative.work concerning with the problems mentioned

above.

General description of the result of the preparatory survey are
as follows: '

1. Review on Lhe hardwood re- forestation project
1) Species elimination test '
1t -is advisable that you would put much more stress on
the quality growth rather than volume growth on which you are
likely to put stress. -
As we realize demand for native softwoods is very high

during our stay in Fiji, we believe that testing of sof twood
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spacies such as Agathis, Araucaria Dacrydium, Podocarpus etec,

should be continued and expanded.

We wish to recommend you that exotic speciles with high
quality would be Introduced fox trial, According to our know-
ledge there are some specles which have been successfully
tried in tropical and subtropical Asian‘cohﬂtriés; fof'égéﬁﬁle,

Peronema Canescens in Indoneslia, Pterocarpus Indicug in

Philippines, Chamaecyparis obtusa and Cryptomeria Japenica in

Taiwan.

Hardwoods plantation of six selected species

Swietenia macrophylla and Cordia alliocdora are promising

for high quality timber species, particularly when their final
cutting age Is high, much higher than thirty years old.

Because of.impoftance of Swietenia macrophylla as;quélity
timber species, it is urgent Lo have certain measure protecting
it from damage by ambrqsia beeltes. WG‘Wisﬁ';o pul skress on
immediate and intensive research on the life histdry Qﬁ_the
beetles and on the establishing a method to cdntrol_tﬁem.

Eucalyptus deglupta, Endospermum macrophylla and =

Anthocephalus cadamba can not be mich promising under the present

world timber situation, although they are promising fast grow-
ing species.

It is advisable for large scale forest management to:
mention that number of species for planting should be limited
to small, and that the age distribution of plantations should
be normal as possible as vou can. _

We recommend you that you would carry oult the following test

in addivion to your present silvicultural tests,

a) Test of land preparation by clear cutting and burying to -
 decrease the dead trees which produce the breeding'beds

of ambrosia beetles.
b) Test of spacing with wide range of spacing degree.

¢} Site-~classification based on soll survey in the area

proposed for plantation,
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d) "Test of fertilization, especially for Swietenla and Cordia
~ forest at the time of thinning.

.e} ;TQSt of clump (nest) planting for the purposo of reduction

of competition with surlcunding plants.

We suggest that production of high quallity wood would be

Carried out ay much more expense for land preparation and tendiag,

3) - Proposal for sending experts

“An effort is to be made to realize sending experts for
research on ambrosia beetles and soil survey in which the Govern-

ment oE Fiji is 1nterested

Prospects for a hardwoods chip industry

0f the factors reduired for export chip industry, the most

important are four factorsa as follows:

1. Quality: 1) To be suitable to produce pulp and to have good yield.
2) To be fresh and with stable quality:

3} In ¢ase of mixed species to have a constant composition.

2. Quaﬁtity: Constant and staBle supply in ehough quantity for a

loung duration.
3, Price: To be competitive in the world market and stable.

4. Facilities: 1) To have a berth to facilitate a wood chip carrier
for loading at port, including safe sailing and

navigation,
2) To have a chip loading facility at the pler for

the carrler.

Detailed discussion on these four factors has been repeated betweeﬁ
the officiala of Forest Dept. and us.

Moreover, to make the participation of forelgn enterprise in
joint-venture more feasible, the Government of Fijl is expected to
take necessary measures ensuring logglng, transportation and

resources, together with four abovementloned factors.
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However, we would like to recommend you that, rather than chip _
industry, for the much profitable hérdwood utilization you would pay
attention on promoting solid wood industry such as industries of
intérior'fihishing, siicéd'ﬁeneeg, unfinished ﬁafﬁé of.furniture'étc.

It would be our great pleaéure t6 {nform jbu'that'ap ydur. |
request weé are ready at any momeit to.coilédtlinformation'on the
marketing and utilizgtipn for trobical woods fromni 6fganizations:

concerned in Japan, -

Pulping of coconut stems

Tnformation so far obtained, althodgﬁ it debeﬁds on more or less
laboratory tests, has shown that pulp making'frdﬁ'c0é6nut stems are
technically feasible aﬁd that obstacles to pulp méking are rather
chipping troubles, because of hard bark and also of wide vaxiafion
in gpecific gravity within stem, ' 4 '

For feasibility study of pulp making from coéonut stems much:
more stress should be placed on such factors relating. to economy
as collection,'transportation,'bioldgical-deterioration"during'oﬁéu
door storage and price, together with chipping. '

The aerophqtdgraph of coconut plantation which‘the'Govgrnment
of Fiji has requested for much moré\deﬁéiied infbrmatibn on the
amount of coconut stems, the plantation area and the age distri-
bution of coconut palms should be provided by J.I.C.A. to the
extent that the allocated budget allows, for'exampleithe aero-
photograph of Yaveuni Island as the first step.

We wish to extend our gratitude to the officials of Forestry

Department for their heartfelt help.

ReSpectEﬁlly yours,

TOMOHTSA FUKUMORI
Chief of Japanese Survey Team.
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