VIII. PREPARATION‘OF THE MAP FOR THE BASIC
WATERSHED MANAGEMENT PLAN -

bn the basis of the basic aéproaeh for the land use_pregram and

the forest deployment program, -a a map (whole map) of the basic watershed.

management plan is prepared

oOf the watersheds, several watersheds whlch have many prOJect
factors are selected and an attempt is made to prepare a blueprlnt of

a model area which will serve as a guldellne for forest management.-

On the whole map, the area for each land ciassificaﬁion is cqmputed,
and the outline of the findings of the watershed management plan is
studied.

1. Preparation of the Whole Map
(1} Recorded Matters

This*whole:map records the following matters which are con- -
31dered necessary at least For the formulation of a basxc land use

program and a rorest deployment program
(i) ForeSt Region |
~a. Forxest region for'fhe time beieg
b; Forest regieniie.tEe fﬁtﬁre
(ii) Classifieetion of farm areas ~- Areas'OQﬁside forest region
in the future ' ' L | o
a. Mountainous.farﬁland 
b. Farmland for experr.crbp
c. Irrigated padﬁy field
:(iiij forest Deployment Progrsm .
| a. Protection forests (1mmed1ate afforestdtlon areas w11] be

shown elsewhere,)
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b. Temporary protected areas (emergency.plahtation areas will

“he shbwn_elesewhefe.)
' c;‘_PfoduCtibh forests
d. Reserved forests for production
{(2) Prepafatibn Method.
A base map was Prepared with 1 cm meshes placed on a contour

map, l 50 OOO ln scale, and the aforementloned matters were il-

lustrated oh the base map in the follow1ng manner.
(i) By the'Contour-Map -

‘a, " A line of 1,000 m in height above sea level was drawn.
:Meshes'we:e marked according to the rate of occupancy, and

protection forest areas were sampled.

b. ' A 2-mm-wide belt was drawn along the main rl&geline_which
formed a unit watérshed boundary in thé_mouﬁtainpus‘éréés, and
fﬁié belt'was.desiénated as a éhélter belt along the main
rldge belt. 'Using a land use . map, shiftihg culfivated lands,
grasslands and second growths were located and formed immediate

‘afforestation areas.

c. A_2—mm—Widé belt was drawn along each bank of the main river
Iand-set.aéide for a bank erosion pfevéntfdn-fbrest On the
basis of a land use map, the places'whlch have been used as
shlftlng cultivated lands , drasslands and second growths formed
immediate afforestation areas. -The rubber plantatlons, settled
férm areas and communities formed areas to which consideration

for reasonable management should be paid. -

(ii} 'By”thé_thest Type Map

a. The7c1rcumferences of the existing natural forests were il-
lustrated on the aforementionéd base map. Meshes were marked

'and'the'circumfexences formed boundaries of the forest region

for the time being.
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b.

{iid)

a.

. o o

Stands with an average growing stock of more than 150 m"/ha
were sampled according to the forest types -and expressed in

meshesg, They were proposed productlon forests. . Stands of

less than 150 m%/ha were’ proposed reserved forests fox produo~

tlon.

By fhe Slope Inclination Map (expressed in meshes)

‘The moshea whlch belong to the ranks of more than. 2l° in
slope wexe sampled and made protectlon forests against er051on.
Using a land use map, shlftlng cultivated lands, grasslands and
second growths were extxacted and made immediate afforestation

areas.

b. The meshes which belong to the ranks of 11-20° in slope were

sampled and made production forests.

¢. The external peripheries of the areas with slopes of 11-20°

weré made forest region boundaries.

d. The meshes which belong to the ranks of 6-10° in slope were

sampled and made mountainous farmlands.

e. The meshes with ranks of 2-5° in siope were made farmland

£,

(iv)

a.

for export crops.

The méshes with ranks of 0-1° in slope were made irrigated

paddy fields.

By the Land Use Map

Thé areas which areocurrentiy:used as shifting cultivated
lands, grasslands and' second growths have beeh extracted, and
the areas which belohg'to the proteotion-fo?eéfé and the ‘

temporary protected forésts have been designated as immediate

'afforestation areas.
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_ With a combination of the aforementioned meshes in (i)

. through (iv), this whole map was prepared. In.the combination,
the weight of each classification was considered in the follow-
irig manner and it was decided that a low weight would be dangeled
if it‘came under a high weight. Protection forests ~ production

forests and reserved forests + farmland

This map 13 glven in an attached paper. A&s an exam?le,
partlal maps, 1: 100,000 in scale, have béen prepared from this

map, and are attached to the last page of this report.

2. Preparation of the Model Area Map
(1) Selection of Model Area
- mhé following two unit watersheds (with a total watershed
area of 16,589 ha) were selected a$ watersheds which included

various plan'factors and the area of which was substantial to sone

extent in the subject area.

Large Medium Small Unit water=—y

watershed (yatershea’ = ‘watershea’ ‘shea/wo. (area)
A. Rawas —————A. Rupit ————— A.B.Pu—p-—A.B.Pu(0) 10,965 ha
' ' . No. 17
L a.B.Pul{l) 5,624 ha
No. 18

These watersheds are located 1n the northern part of the .
subject area. They are watersheds of the main stream of the B. Pu
River whlch oxlglnates in the. Barlsan mountains ‘and its trlbutary,
the’ Latang Rlver. The communlty of Tanjungagung 15 situated along
the lower leaches. “These rivers jOln the Ruplt River between
Sukamenang situated along a natlonal road and the hamlet of

‘sukaraja.’

5
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‘The land use of this model area is shown in Table 20,

' Land use ratio of model area:

Table 20. -
| (Unit: %)
bt : ' Sﬁifting L
Name of - Natural |Second | R9PPeY | Grags-| Bare- | Farm Leivat]orpan.
unit Area(ha) forest |[growth plant&‘ldnd land land'cu- “|site
watershed|. . ] tiens | ed land
A.B.Pu(U)| 10,965 | 84 | 1 .| 13 11
A.B.Pu(L)| 5,624 | 40 1 55 1 2| 1
‘Note: (U) representé the upper stream and (L) the lower sf:re&mT
{2) DPescriptions

In addition to the matters which are written on the whole map

(EX-1-(1}i "~ iv); it was decided to draw in the proposed forest

yoads {main forest roads}.

{3)

(1)

Process of Preparation

: c1a551flcatlon maps {1: 20, 000) were'prepared

a,

b.

‘o,

(ii)

Land use map

-Forest type map

intervals.

- map,

map,

1:50,000 in scale.

Enlarged éépying of a land use

1:50;000 in scale.

As- EIUCLdatEd in the brocess. to. prepare a whole map, . the -

Using a contour map, 1:20, 000 in scale, the follow1ng detalled
Slope CiaSSification'map -+ ISoAinclinatibn map by ¢ontour_

Enlarged copying of a forest'type

necessary matters were extracted from the aforementloned cla551—

._flcatlon maps, and on the basis of a comblnatlon of. these maps,

a land use program and a forest deployment program Were schemam

. tized for- the model area.

in-25 ha meshes.
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expressad in a detailed classification which is fittéd to the

tqugraphy,

(iii) The routes of forest roads in the model area were decided as
follows on the basis of the basic approach of the forest road

program which will be referrved to in the next chapter.

a. The mainiforeét road runs from the community of Muara Tiku
along the tranSQSuhatra road and goes up, about 20 km along
the Tiku River and into the Tupa stream basin. The road is
dlv1ded 1nt0 two routes at the head water of the Tupa stream
—-— one whlch goes across the Leko River toward the upper stream
of the B. Pu Rlver and the othex Whlch goes across the B. Pu
Rlver to reach the mountain area. The length of the maln
forest road whlch runs from the trans- Sumatra road to the model

‘area is about 38 km‘

b. Arrangements are so made, as the public iﬁtérest of local

' .residents has been taken into account,_thét the main forest
road connects comﬁuﬂities_along the river as well as possible
along the wéf until it reach the produétion forests. In the-
productlon forests, ‘the main forest road is 80 arranged as to
pass practlcally through the center of the productlon forests

or a place which is of advantage to the carrying out of timber.

c. Thé‘route of'therfbrest road should be on topographf with é
'moderaterslopeg'the banking and cutting should be minimum, the
drainage good and little constryction of such things as earth
damstand bridées. In the hills, thérefore, the road will run
on thé:ridgeline;3whereas in the relatively.éharp mountainous
area, the_rdad will run on the moderate slbpes'of the river

side (river terraces) for the sake of soil conservation.
a. The WOIkihg‘rOad will be made roughly 1 km for every 1 km of
‘the main' forest road in the production forests. The actual

length and location of.the'working road should be decided after
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the area and grdwing'stoch'of commercial ‘{:ree_s in the produc-—
tion forests are grasped and a-felling plan is worked out.
For this reason, no attempts have been made to schematize the

working roads in the report.

‘The ‘outline of the program for the main forest road in

the model area is shown in Table 21 and Fig. 5.

' Table 21 Projected forest roads in model area

Name of - Length : ~ Remarks

route ‘
(@) | 38,000m .| Distance to the Unit Watershed No. 17
@® - 18,600 N ‘ _ - o
. T 15 200  Forest roads in production forests,
: ' ! totaling 49,200m ' C
© 111,200

Total e 87,200m

sikaraja

'chen.d

wrmmans Projected forest-road
= Trans-Sumatin road

i Boundary of unif watershed
' {forest compartment)

@ " No. af unit watokshed
{forest compartiment)
© Projcctaed forest road

in production forests and
model arca

Fig. 5 Location of projected forest roads in model ‘area
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. An example of the model area plan worked out according_to
the aforementioned process is attached to the last page of

this report. (Partial map of 1:40,000 scaled down to 1:20,000.)

Table of Areas for Fach Section under the Basic Watershed

Management Plan

o The'aféa by section is computed as shown in Table 22 on the
basis of the existing forest region, using the whole map of the

* basic watershed management plan.

According to Table 22,.the forest region including the immedi-
dgte afforestation areas is about 146,000 ha for the time being,
about 36% of the subject area. The areas outside the forest region

is about 64%.

The ratico of area by section is shown below,

Areas within Within entire Areas within
(. = S ) (Area)ha ( . } %, .
forest region subject area forest region
Protection'forests 490 0.1 0.3
Temporary protectgd 29,126 7.2 20.0
forests
‘Production forests 71,077 17.5(a) 4g.7(a"}
‘Reserved forest 45,246 11.2(b) 31.0{b")
for production :
Immediate affores-— 156 : | 0.04 0.11

tation areas

I1f afeaé'outside the forest region are developed and redeveloped
under a fﬁture_prbgram, theﬂforest_regidn of the subject area will
total about 89,300 ha, decreasing to about 22.0% (-14.0%) of the
entire area. The areas outside the forest region will increase as
much as the décreaéing area of the forest region. The ratio of area

by section will éhange-as shown- below.,
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Areas within . :
) {Arealha

(forest region
‘protection forests 490
Temporary protectgd 29,126
forests
rroduction forests 59,680
Outside o
(forest region) {(Area)ha
Temporary protected
forests. ' 15,036
{Conservation areas)
Trrigated paddy
~fie1d 44,806
Farmland fox :
arm ox 186,085
export crop
Mountainous farmland 53,800
Others 16,378

Within entire . ' :
subject area

{
0.1(t 0}
7.2(% 0)

-14.0 ob-
14'7(tained -)

from a+b

Within entire,, (
subject area =

1.1

45.9
13.3

4.0
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Areas within
forest’ region

0.6 (+0.3)

32.6(+12.%)

o /~12.9 ob-
66'8(tained

from a

Outside
forest region

14.72

58.8
17.0

5.2

jE

l+bl

1%
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IX. FOREST MANAGEMENT PLAN

1. Production =..Ple.n'
(15 fredﬁctien Forests
The proﬁﬁctioe'fo:ests as referred to under this'plan have_
elréady'been elueidated..'For'the time being; they ?rei“
a. .Naturai'fpreets_Exeepﬁ_protection ferests.and_teﬁporary

.@rotected‘forests} and:

b. " Forests which have a grow;ng stock of more. than 150 ma/na

and are de91gned primarily for the productlon of timber. -

The area of the forests which have been calcdlated”accdrd—
ing to this class;flcatlon on the ba51s of - the Forest deployment

9rogram is estlmated at 71,000 ha.

If the prlorltles in timber prcductlon are Orlented to the
mountalnous area 1n the northern part of Lubukllnggau (Flg 6)
and the establlshment of a PIOdUCthn forest is. hyoothe51zed,
the total area w1ll be " 44 225 ha, the total growlng stock
10 972 m and the prospectlve timbex output 3, 291 000 w,

The prospectlve tlmber output is estlmated at 30% of the

total growxng stock.

Table 23, Outllne of productlon forest in the whole productlon
B forest {Northern mountalnous area)

e Watershed ' . fotal . . Prospective Grc.n.;ing'
‘Ho. || elassi~ " | Area(ha) growing: Eimbher [ stock
| Eication - - .l [istogk outpat : ‘per ha,
i _ ti,002.m)) | 12,000 m?) )
D] 1~z oq-4325 ] 1,081 324 2%0 17
@ 4 _ 2,300 575 a2 - 250
@ | osarst] o 169 Svos08 L 250
- j . N R .
& 9,4 4,500 . 1,350 - 405 306 i
AN YRAND W I
O N 1,900 [ 513 . 154 270
[ @ ] 1 Cs00-f 1 1,653 |0 s o | toaso
@ az- ©3,600 |7 720 4 00 206 - 216
S il T e e SR ine (o
@ s ay350- [0 vend vl etal 0 210
1 ® jwayr ) oostasec| nsaa 0§ ase | 2w
0 {24, A B 4,575 961 " 288 210
Total | "44,225 | ‘10,872° 3,291
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{2) Production Scale

Giving ?riority to the export'of oil, timber and rubber,
Tndonesia intends to check increases in the export of logs and
te boos£ the export of processed wood and wodden products in a
positive‘manner under the Five-Year Development Program, as their
added values have been raised in the ﬁation.. There are signs
that Indonesia will concentrate on stepping up the demand for

wood and the processing of wood in the nation.

As for forests in the survey area, some of the forests in
the'flaflénd have been logged over and converted inté farmlands.
In the mountalnous area, however, the trees have been cut for use
in daily 13v1ng by the local inhabitants and no systematic felling

has been carried out. Those forests are undeveloped stands.

in case of the systematic timber prdduction with these un-
developeé stands, the unsystematic operation as in the past should

be improved.

The following points must be taken into account for systematic
timber production.
a,. In respoﬁse to the supply of timber, this area as a part of

whole country, should be replenished,
'b. There is a need to respond to 1ocally uniqué'demand-

¢. The timber-production in a production forest, even if private
enterprlses carry it out, 1is essentially-a project of Indonesia,
and attempts must be made to harmonize it with the llves of

local residents.

d. The conditions must be so arranged as to make it possible to
step up the reforestation of logged over areas -- particularly,
man-made reforestation —- and to cope with land utilization

after logging.
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e, The spued of developlnq in the undeveloped stands mu%t be ln

proportlon to the socxo—economlc.development of the region.
f. Timber production must be enough to assure a profit.

The points enumerated in a through £, above, ars incorpo-

rated in the following estimates.

a. The amount of Tlmber Supply from This Area as Estnmated from
overall Aspects’ of Indon051a :
Various statistica) data have not been shfficiehtly collected
and there are many Ppoints of incompatibility between statlstlcal

data, but the following estinates may be hypothetlcally made.

i. The annual Yumber output of Indones 1é in 1977 is'hyppthesized
at 24,500,000 to 25,000,000 m’. |

ii. Estimate on the basis of the“faﬁio of area of_ﬁhe forésﬁs
25,000,000 m’ x 0.00L = 25,000 m '.........;..,;.;...;_ ..... (44
The area of forests 1n the survey area is 1,440,000 m
(0. 19 of the entire area) and the area of forests in the.
entire land of Indones;a is 1,222,000,000 mz. :

Estimate Ffrom %he ratio of fbééét areabéxcidaiﬁé.p%éteétion
. forests (at preseht) | o : B ”i i“.f
25,000,000 m® x 0,0018 = - 45,000 o e R RN LS
The area of forests excludlng protectlon forests in the survey
area is 1, 440 000 m2 The area of forests in. the entire’ land of
Indonesia. excludlng whole protectlon forest% in Indoneqla is
802,000,000 me .
1,490
802,000

X 100 = 0.15%
iii. BEstimate from the timber output

The timber output of the Province of South sumatra in

1975 is used;
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25,000 % 0,035 X 0.035 = 31,000 m° .evvvvnnrrunnnranann..  (iid)

The ! ouEput of the Prouinoe-of Soutth Sumatra is 563,000 wm® (3.5%
of the entlre area), and the output of the entlre land of
Indone51a is 1le, 296 000 m®. The area of forests in the Province
of South Sumatra 15 40 668,000 o2 (excludlng 11,162 kn® of
‘protectlon forests), and the area of forests in thlS area is

1, 440 OOOIm2 (3 5% of ‘the Province of South Sumatra)

iv. Estlmate from the Amount of Timber Collectlon and Shlpment

in Palembang s Vicinity

The amount of t]mber collected and Shlpped in the vlclnlty
of Palembang is estlmated at 1,200,000 m? according to local
interviews. When this volume is checked against the output
.of the Province'of South Sumatra,

1,200,000 m® X 0. 035 = 42,000 % L..iiiiiiiiinaea, . {iv)

- "0.035" represents 3.5%, the ratio of area of forests in this
._areeragalnst_the area of forests in the Province of South

. Bumatra.

VF%om the fofegoing variouerestimates, an:output of 25,000~
45 000 m3 (volume of supply) may be considered the volume of
supply from this area as- vmewed from the entlre land of

Indone51a e

If forestry development has been carrled out in any area,
the values estlmated from the ratio of 1umber productlon and
the rate of area of forests would be generally reasonabie but

_the values contalned 1n the statlstlcal data have nothlng to
do w1th the degree of development and the estlmates made on
these values may be conSIdered 1nsuff1c1ent However, they may

'well_serve as Yardstlcks.

Estimate from Locally Special Lumber'Demand

The number of wood proeeSSLng existing farms in the area

{ralembang) is 18, ?6 are under construction and 45 under appli-
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cation, A plywood plant with a monthly log consumption of
zotOOQ m’ is under plan. The timber demand is on, the rise,

but the supply is short in this area.

Judglng from thls tendency, there will be a Llee of at
least more than 50% from the present amount of tlmber collectlon_

.and shlpment totalllng lLZOO,OOO n® in the v;cxnlty of Palembangf

Should this tendency be applled to Lhe survey area, the_
output would be 37 SOO to 67,500 m> as agalnst the 25, 000-
45,000 m enumerated in a, above. If the fcrests were productive
enough there would be a need to malntaln nearly 70, 000 m® of

production.

" Harmony with Lives of Local Residents.

AS described in respect to 1and-use, there are many rubbef
plantatidns, shiffed fieide_and fafms at modefate'elopeS'Of
the ‘existing forest ereae; ahd,simiiar'si@nslefegeiso observed
on sharp slopes to some eifent. Uﬁdet this program, therefore,
it has been made a rule to determlne a forest reglon for the
'future, whlle the forests whlch may be . offered for the llves
of local re51dents are managed in con51derat10n of local needs
and are stepped up in a reasonable manner._ There 15 a need
for the greatest degree of cooperat1on from local resldents
for the establlshment, protectlon and control of a forest.
region, and thlngs st be etepped up accordlng to thls pre—

condition. Here, this basic concept is upheld

Should thlﬁgs be stepped up accordlng to thlS concept, the-
follow1ng p01nts w:ll have to be taken 1nto account, 50 that
there is a need to carry out the tlmber productlon at several

areas, not in a concentrated area.
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() - Timber producfion will be ‘started at places with fully
_prepared systemé and conditions for rédevelopment of farmland
an& plantations of rubber, coffees or éther export crops, and

farms. .

In other words, it is a prerequisite to prepare residents

L

to respond to a new system of land use.
©o(id) Timbéf production will be started at places where manpower

ig fully_availablé for timber production, afforestation,

protection and preservation of forest in the future.

.Fbr'this purste,”it is a prerequisite to establish
local-sources‘bf manpower. ' |
(iii) As.n¢t enéuthroadé'are_avaiiable in this area, there is
a_nee&'tq:deQe}op loqgiﬁq roads so that they may also serve
as roads for ﬁ;affic in_collaboratioﬁ‘With loqal'fesidents,
and;ﬁhis is clbsely_tied in with an upgrading of the pre-

. paredness. of lochi_residents.

(iv) There is a need to step up land use in the whole survey
area and to reserve forest regions for the future as soon

as possible.

The above factors are common to the points of study in

d and e.

d, and e. Points of Study-
The.points ofIStudy have been omitted here, -as they have
been elucidated in ¢, above.
£, FBconomically Feasible Scale

" The éctual records of timber production in the survey

“area are insignificant.
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-Therefore, no statistical data are available to make
possible the computation of the degrée where the tinber produc-.
tion is economlcally payable. Therefore; an estimate has to
be made on the way 1n which timber productlon is done in other
areas. The COHdIthﬂS of timber production in the survey area

have the follow1no featureq,

i) In this area there 1s only one road. It runs from Lubukllnqgau
to Surulangun as a trans Sumatra road, and no other roads, 1f

any, are developed enough

ii) The rivers in the survey area are generally shallow.

The" upper stream from Muara Ruplt is not naVLgable.

iii) Therefore,.it iS'indispehsable to. construcﬁ.forest roads
for'logging  The constructlon of forest roadq would be gquite
expen51ve, as there are a number of dlsadVdntages, such as
that they would have to pass across rlvers, that they would
have to run across sharp Slopeq, that thelr development
wonld pose 1ssues in relation to the ownershlp of farmlands
_and other areas .along the lower stream,_and that_the,approach

to forests is long.

iv) Depending on the place{'there would be a need for a combina-

tion of'oableﬁays,.skidders and yarders;

v) BEven if logging areas were grouped, they woulajfamin-3

relative dispersed.

vi) The productlon wlll ‘have to-be dlqpersed and small in scale

'tor a harmony thh the lives of local residents.

- The costiof timber produotioo varies, depending:.on
annual productzon scale, output per lot, years of tlmber

productlon and other factors. . When the.factors in i through

vi, above, are taken into account, the cost will rise hy a
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Qonsiderable extent,

A production program is prepared as

indicated in Table 24 on the basis of the conditions set

" forth in its note.

{a) Production Program

_Table 24. Production Program. (Draft)

Area of log-

Prospective

over in 30 years.
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) : ) ’ . . . . . : t-
Phase Program for the phase ging in the timber Refores
. X B ation
o -phase wutput :
-~ ‘ : h T % TR
1300 ha at 3 lots (100 1,831 ¢ 136,226 ™ 1,831
I ha per lot). ' Annval Annual ‘Annual
10% increase a year average average average
o : (367) {27245) (367)
_ 600 ha at 3 lots (200 4,463 332,047 4,463
L ha per lot). .
20% increase a year. (892) .(66i409) (892)
- 1,500 ha at 3 lots (500| 9,156 681,206 9,156
"1TTI. | ha per lot). S o :
10% increase a year. {(1,831) (136,241)° {1,831)
2,100 ha at 3 lots (700 11,592 862,444 11,592
"IV | ha per lot}. ‘ :
‘5% increase a year. (2,318) {172,488) (2,318)
X . Co ) 3
| 2,200 ha at 3 lots 11,592 P& | 862,444 ™ } 11,592 Na
-V (700 ha per 1 lot). Annual Annnal annual
5% increase a year. average avexage average
N ' (2,318) (172,488) (2,318)
The remaining area 5,581 415,226 5,581
VI |.to be logged over -in : _
o ‘50 years. ' (1,116) {83,045) (1,116}
Lt 44,225 3,291 44,225
Total (1,474) (109) (1,474)
Note:
. production forests in the northern mountainous area will be logged




+ As for the timber-production program, it will be made a policy
approach to incfease;the_ambunt'sﬁep by ‘step, depending on’
the preparedness of collaboration by local residents.
* Five years will be counted as one phase.
+ In Phase VI, tiﬁber'produétion'will pe started in the stands of
less thah'lSO m?/hg ét preéeht.
_(5) Trlal computatlon of costs:
-+ To be conducted at 30 places on the assumptlon that the totall

‘annual productlon will be 109 000 m3,

- Minimum quantlty of machlnery to be deployed.=

- - Number - “_i Number reqﬁiréd_
Machine _ per lot 7 pumber - :.for 30 years.

:igczgisgf’; tigg‘ii“‘? R 9 54 (5 years "6_£:éufabil§ity) _
skid.dér‘ R R  "36 (  R - )
.Loéging truék _ _ : _é E 6°  36.(_ | 72 ae )
Graders = e 8 1 3 e .1$f(  .  '; o ~.')
Wheeled 1oadé£ B | BT 3 18 (5 '_gea_r‘s_'of'aﬁrapility)
Jéép' _': _ “ o i. B T 30 (3 Qeéx#'QfIQQragiiity)
D’umﬁ tru::k": o 1 3 | -.‘:39_ « o | )
Chain saw S 4 1 180 (_'2-4§ear§_' of duﬁébility)
Office .' . - 1 310 years of -dugabil'itir)
Fiéid office - o 1 " .'::" 3 ' 9 . | '
Warehouse __.2 : o 6 | lS
ﬁeééir sh6p  : . ﬁ'i'” o 'j .i _'9
Billet 2 e }_Ls.=
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_ When the costs required for the above facilities,
those for spare. facilities and those for repair work are
included, the investment will be $4 million for the initial

phase and $25 million for 30 years.

$25,000,00043,291,000 m® = $7.6 ...... depreciation per m’

* Costs for Logglnq e aaaeeaaa e S1/mY (2)
20 m® of telllng per person a day and 30 m® of yardage

per person a day

* Costs for Transportation .......... s$2/m® L.l (3)
Transportatlon by truck and raft (Erom Muararupit to

Palembanq)

* Costs for Forest Roads
'Méin'férééﬁ'foad'615'km % {construction cost $15/m +
' malntenance cost $5/m) = $12 300,000
Branch forest roads 510 km X (construction cost $8/m +

malntenance cost $2.5/m) = $5,360,000

- Total '_ - , $17,660,000

Pey cubic meter of production forests -~

$17,660,000%3,291,000 m° = $5.36 5 $5 .i..eeaen.s el (4)

* Puel COSE »nveenn.. e s, $0LS/mY Ll (5)
8,000 1/day*25 daysx12 monthsx$0.1¥100,000 m® = $0.5

* Local miscellapéous costs.
30% of (1) to (5) _
$16.1 X 0.3 = $5 ...... ;.,,.......;.. ............. (6)

* Pelling Tax, Money Interest, Taxes, Management Costs,

Etec.
felling tax : .58
: S (SRR $23 ..., (7)

- Export costs 15
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Processing plants
Reserves ~ ~ - - . 40

Taxes - 30

Interest on. loans

Long, term Pl 86 L ()
" Short term 2. '
Manegemeﬁt costs _ 5
Total: (1) - (8) %9000

There are many unCeItalntleS about. thls process and
'others A trlal computatlon us;ng the data avallable from
actual logglng areas 1ndlcates that they would be marketable

if products were sold at $100 per cubic meter.

However, this represents caees whefe 109;0OQ_m?
is realized in one Year'and it ie averaged by the total
output of 3, 29lidboiﬁ3 Productlon Phases I and 11 envi-
sions an annual output of 2,700 to 6 600 m? and 15 1n the
term of the 1n1t1a1 1nvestment perlod 80 that it seems
to be 1mp0551ble to:put preoduction on profifable'basis_or
_fo set up the management'en a_édlid;fob£ing.in'this:lo;yéar

period.

.'Fof this ¥Yeason, it.wduld_be néCessery.te advanee
long~term loans for flxed 1nvestments, SUCh.as‘foreet
roads (which could be turned into publlc roads for llvlng
in the ‘area after 1ogglng) or to have the State ‘take charge-
of the flxed 1nvestmentq Tt would also be requlred to

reduce, exempt or deter taxes, etc., durlnc Phases I and

II.
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In such a manner, the production shouid'be carried
out at a graduel pace,_ It sheuld be done so in parallel
to the progress of the area's socio-economic development.
it has ‘been concelved that the scale of 109,000 m® on the
averaqe a year is a generally favorable borderline in terms

of management.

(3) Production System '

The production system is based on the following factors.

(1) Operations will bé taken for the areas which are closely

tied in with the lives of local inhabitants.

The productlon will be thPPed up first in particilarly
closely related areas in order to determine the 1ntentron of
inhabitants in respect to the rubber plantatlons, shlftlng
.cultlvated land and farms which are_competltlve with the
forests, aﬁd-to reach agreement on; and get prepared for, the

conversion of forests into other land use and vice versa.

{ii) It will be made a basic rule to make use of the labgr of
residents in the neighborhood for the project as far as possible,
and the timber production will be stebped hp while bringing up

skilful workers for each district.

(iii)  Striect care will be taken over the. disruption of forest
areas and the outflow of so0il due to the operation, such as
the use of machinery and. the cbﬁstruction of forest roads, and
the redevelopment of felling blanks and afforesiation will be

completed at least. in two years.

{iv) With respect to windy plaees, river basins, sharp slopes and
other areas where felling should be temporarlly prohlblted for
the sake of land conservatlon, they w111 be designated before

production is lnltlated and strict control will be enforced.
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(v) as regerde the‘boay of undertaking of the timber production,
attempts will be made to select such a boay'as will pay parti-
cular atteﬁtioﬁsﬁo'conservation. At the same tlme the State

Wlll take correspondlng measures, such as aSSLStance and ]oans.

{vi) The.timber production will be stepped'up.in“line with-the
proqress in reforestation on logged over areas. If telllng
alone makes progress and reforestation is delayed, some klnd

of system should be worked out to control ‘the felllng.' H

2. Reforestation Plan
(1) Policy for Reforestation Program
The purpose of a reforestatlon program is to reproduce

forest resources and at the same time to conserve the 5011 and

maintain the enVLronment.

It is desirable to perform these'roies,_but as :a matter of

fact, the roles are not easy tofcobrdinafe.j

If forest. condltlons are 1nduced to su1t tlmber productlon
and at the same tlme to: fa0111tate 5011 conservatlon and pre—
servation of the env1ronment forest: management may be stepped

up in an ldeal manney.

There is a need to step up reforestatlon projects to meet
this purpose. ‘At this juncture, the 1mmed1ate task W111 be_
to carry out reforestatlon 1n conjunctlon with the ex9101tatlon
.of undeveloped forests and the: 1mmed1ate afforestatton of bare

lands and second growths which are requlred for SOll conservatlon.

(2) Matters for:Basic Study -
It has been‘reeoraed'in.hiStefy Eﬁat foreste?in'this area
have been. felled and turned 1nto farmlands and rubber plantatlons

at tlmee, but . practlcally no attempts have ever been madé to
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reproduce subsequent lumber resources after felling. When a
reforestatlon progect is to be stepped up in this alea, here

is a need to take serious note of the following matters.
i) Changes in forest type after felling
(Selective felling in particular)
«— Changes in logged over area without silvicultural operaﬁions
e.g.,
a..'ﬂill_Vegetation cover a site where selective cutting has

been done? If so, in what manner?
b. Is it possible to regenerate any commercial tree species?

c. Wlll the forest be eroded before veqetatlon covers a site

where selectlve cutting has been done7

d. Will the logged over area turn into a grassland without -

regenerating?

e, . If a logged over area is left as'it‘is, will the commercial
trees surv1ve7
After checklng all these questlons, the basic way in which

reforestatlon progect should-be_launched_w1ll be studled.
ii) Possibilities of artificial reforestation on a logged over
area
a. Planting method: .

b. Prospects for survlval, growth and forest formatlon of

planted trees, ~
c. ‘Tending method’for the above purpose.

d. Selection of tree speoies for man-made forests {including
relations with soil conditions and topographical conditions) .
After all these factors are tested, it is necessary to
finalize a method by which'reforéstation'is put on a business

basis.
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iiiy Tendlng of seedllngs for man mado foreste

a. Nursmng methods, acqulsltlon of seeds, acqulsltlon of

nurseries and surVLval percent of seedllngs.

b, Outuplenting‘time.and_traqsportatioh method.
After studying the result of an experiment on these two.
problems and judging the prospects for the production of o
seedllngs, it lS necessary to finalize a’ nur51ng method of

eedllng on a buslnese baqls.u'

it is ba51oally necessary to study the above-mentioned
Ematterq for the executlon of a prOject After they are
studied, a project qhou]d be worked out. However, this pro-
cedure requires quite a long tlme, and on some problems 1L

may be hard to reach a conc¢lusion.

_ Under thls program, therefore, 1t is 1ndlspensahle to
study the aforementloned matters flrst and, while a reforesta-

tion project is stepped up, to oontlnue studylng the matters.

{3) Stepping ap of thejReforestation_

Stepping UP the ref01estatlon 1n the survey area’ is cla351f1ed as

follows, dependlng on’ forest cla351f1cat10n._7

i} As regards protection foreésts and temporary protecteGLEOrests,
reforestatlon should be made . from the V1ewpolnt of . 5011 con-
servatlon and the preservatlon of env1ronment Measures should
be taken so that forests may be malntalned,by plantlng trees-

©ox 1ntensmve natural regeneratlon on exzatlng crltlcal bare land
oY Oon a poor Stand. Thoe, the meaegres;enable.the ma;qtenanoe

of well balanced stand types overall.

ii}  In regard to production forests,:reforeetetioh Will,berpoeitively
conducted on a logged over'eree3pr1merily to.retain_fpreet'rew
sources for the future. .As reforestatlon methods, artifidial

reforestatlon and, if poes;ble, natural regeneratlon w111 be used
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As speCLes for reforestation, both those of ehort and
long cuttlng age will be used to .assure the perpetuallty of
_ timber production. In other words;.the productlon'cycle will
be set at 30-40 yeerspfor those of short cutting age {(30-40
yeare)é' While the severalfoycles_afe repeated, attempts will

be made to grow trees of-long cutting age (100-200 years).

With sﬁch a coﬁbination, attempts will be made to induce

a rich stand. with valuable Erees one after another.

iii) As for ‘reserved forests for production, reforestation will
be made in bare lands and poOr stands for the time being
accordlng to the method descrlbed in ii), and once production

1s started the forests will be treated as production forests.

iv) In areas which may be turned into a forest region according
to- the new cla551f1cat10n of land use, afforestation will be

. carrled out accordlng to’ their forest cla551flcat10n.

(4) Afforéstation Outsiae'Forest Region
The forego:ng is a concept for afforestation in a forest

region. The Greening Movement has been unfolded for Alang Alang
and other areas as an 1mportant pollcy of Indonesia, and 1t is
expected,that thlsrmovement will be stepped up in a positive

manner in the future.,

Accordlng to the new cla551f1cat10n of land use, afforesta—

tion prJects will be worked out in proposed areas.

(5) Reforestation Programs

iy Reforestatlon program f01 northern mountalnous area in

forest region

a. Protection foreSts and temporary protected forests

‘To strengthen the functions of protectlon forests and
temporary protected forests, plans are afoot for 156 hd of

afforéstatlon as indicated in Table 22.
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As for'the projected areas and the degrege of urgency,

there is a need to make a further comparison and a.further

-study on the'spot, so-that estimatedffigurés'ére enumerated.

For the sake of the prOject, it would.be convenlent Lo

carry out the plans plactlually slmultaneouqu w1th ~the

'plantlng 1ncorporated in logglng due partly to the condltlons'

of the roads and manpower for the operatlons, but-prlorlty

will be glven to plantlng operatlon lf there are no road

problems and other obstacles :

b. Production forests

A program for refo;estation at the logged 6véf'éféas_0f

production forests will be stepped up acédrdiﬁg to the areas

along with the productlon volume.

The volume are once agaln enumerated below

“Annual average'

Reforestation

Phése Concept on phaSe‘prqgram'_ ‘reforestation 'areas tfor
' L : ' areas ] the phase ..
Reforestation to be carried Vha  e  ha
I out at 3 lots with a 10% a7 1 1sm
{5 years) | rise a year at a rate of ‘ !
’ 100 ha pexr lot a year.=
| Réforestation. to be carried _
- IT out at 3 lots with’ a 20% “ggp 4,463
(5 years) | rise a year at a rate of .f._
' ' 200 ha per- lot a year _"
111 Reforestation to be carried -
. = SRRy T DU 1,8 9,156
(5 years) |out at 3 lots with a 10% 1,831 '
rise a year at:a-rate:of
500 ha per lot a year
Reforestation to be carried : o :
IV~ |out at 3 lots with a 5% 2,318 11,592
(5 years) |a year - at a rate of- 700 ha T LT
- | per lot a year :
v . C _ : _ : ..59.?.
(5 years)" _DlttQ} . 2,318 11,5 2
vil '.Reforesfatibn'tb'be com- ; S N
(5 vears) pleted in the remalnlng 1,116 5,581
yes area in 5 years o
Total ) S
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After Phase VI, reforestation will he made for reserved

foreqts for produotlon

¢. Reserved forests for production

Plans will be worked out for refore3£ac10h in poor stands
or bare lands in the resarved forests for productlon. The

'pro]ected areas sre indicated in Table 22.

Reforestatlon 1n the reserved forests for production
w111 be made at the same time as that in the production

'forests.

ii) -Afforestatidn proqram‘in areas outside forest region

Afforestatlon in areas ouLSLGe the forest region occurs
malnly on bare lands, grasslands and second growths, and 1,343
“ha is pro;ected as’ 1nd1cated in Table 22 accordlng to the
existing Greenlng Movement proqram. The promotion of this
afforestatlon w1ll be made in the Same manner as in the

Bunacat area.
{(6). Tree Speéiéé for Reforestation
‘Mo actual records are available for afforestation in this
aréa,_but'on the basis of literature and the approach which is
being implemented by'lndohgsia;'tree species which are suitable

for ﬁhe méteoioiogical.and 501l conditions should be selected.

As déscribed in respect to the way in which reforestatibn '
shbuld be stepped up, ihere is a‘need'to take into account a
. combination of short- gﬁ@ 1on§~cﬁtting_aqe speqies,_é combination
of‘artificial éfforestation and natural regeneraﬁion and a com-
bination bf_tree species for commercial use and those to prevent

disasters for,early greening.

On thé-baéis of these cqnsideﬁations[ the tree species may
be seieéted as indicéted below, but there is a need for a further

study.infthis-respect.
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Tree species

Growth conditions, S
" use and best Suited place

Agathis loranthifolia

- Grows fast and reaches 2m in ‘
diameter, TFor resin, furniture,

match stlcks, pulp. A~ type cl1mate.

Albizzia falcata.

Brlskly growing trunks. Grows
‘fast, For veneer, pulp, packlng
materials, match sticks, furniture

Anthocephalus.cadsmba

”Fast groGth. 'Reééhés 40~-60cm in’
- diameter. For’ low-quality matches;

tea chests, sandals, pulp

{Araucaria cunninghamii)

No“éctuai_reéords aﬁailable'on
afforestation._ Grows in the same

:way as pine trees.

" Ochroma lagopus (Balsa)

Grows fasL Reaches 50-120cm in
diameter. o

" For aircraft materlals, 1nsulatlon

materlals, rescue equlpment

‘suitable for somewhat hlgh lahds.

A- type climate.

Pinus caribaes
{vas houndurensis)

Grows fast."Reachgs 1:3m in diametex.

“Foxr architecture, c¢ivil engineéering,
furniture, pulp. B-type climate.

Pinus merkusii.

Grows favorably._ Reaches 2m in
diameter. For archltecture, re31n,

’ pﬁlp;‘_B-type climate.

Personema canescens .
{sungkai} '

For'afchitecture

Acacia arabica

© For. early greening

{7y Reforestation Methods

A reforestation prOJect is made up of flve processes 47 :

nur51ng, land preparatlon, plantlng, malntenance ‘and contro]

Bach process requares much manpower ‘and full. care mu&t be

exer01sed in each process at all Limes. EVBH_lf a new type'of
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land use was adopted and forests; farmlands and rubber plantations
wexe. classified, the risk would be extremely great to the re-
maining poor stand or to qo-back to shifting cultivated land

'withoﬁt_full management. aftex feiling;

The management of the forests is difficult to carry out by

limited government agencies.

”Fo:'thg_management of the forests which are closely associ-
ated with local society, there is a need for the understanding

and collaboration of local residents.

Therefore, it would be ideal to give local people what
should be'givén to them and have thém maintain the forests as

“an 6bligation.
i) - Tumpang sari method

Of all the Indonesian reforestation metpods, the Tumpang
saii:is worthy of special mention, This method has yielded
_great'results in the reforestation of teak and other species in
Java. _Ih_dthex words, intermediate culture is done by farmers
in planting éteas'befﬁre and after feforestation. For this,
the_farmers are'asked.to take charge of land preparation and
nursing. ,Whén the teak trees reach a certain height, the
xeforésﬁatidh.aréas are turned over to the owners' from the

-_farmefs.:_This'reforesﬁation method is profitable in terms of
affofestaﬁioh costs,.job opportunities for farmers and their

income.
Such a method also might be used for veforestaticn in
this area.
i3) Reforestation by private enterprises

Reforestation is closely‘tied in with timber Qroduction,
30=ﬁhat'reforestation'may be éntrusted to the private enter-

prises instead of the Government.
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In this case, it will be desirable to contract with
farmers. in the aforementiéned Tumpang sari method. .Thé‘direct
supervision of-the reforestation rests with the enterprise,
and the'Govérnmént wiil have them calCulate the costs: and
disburse an approprlate amount of money to them.. After a

cartain. perlod the Government w1ll receive the reforested

area.

In this method, the Government carries out planning and -
overall supervision, and no manpower is necessary for reforesta-

tion.

If the enterprlses carry out a refolestatlon pr03ect
'81multaneously with thelr own productlon pro;ect they can
manage the forests over several years on a contract base.

Local farmers may also yield a profit.

iii) Implementation by‘the goverhment

If the staff is avallable for actual reforestatlon and
management, 1t is de51rab1e that the Government: carry out a

reforestatlon prOJect dlrectiv

In. this-situation, it would be ideal to conduct various
surveys and researbhes at the same time, but prebléms would
be posed as to- 1ncreases in manpower and cost as well as re-— -

organ121ng of the- staff

A variety of reforestation methods are elucidated in the
foregoing, but it is desirable that other methods which are
used at ‘various placeé_in-Indonesia be examined at the start

of ‘a new project.

3. Forest Road Plan
In'viéﬁ'dfﬂthe gebgraphicalJaﬁd topographical conditions and
the'produétivit§ of this area, the following basic matters should

be taken into account for a forest road program in this area.
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a. For the transportation of produced timber to Palembang, the
lowor stream down from Muara Ruplt lS generally usable, but the
upper rcaches whtch ran through this area are so shallow that

raftlng is not available except for the transportation of small

10qs in pleces.'

b. ”Forfthe'transpo;tatioﬁ of materials and logs, there is a need
to constyuct considerably long forest roads. Planning of forest
'roads'will face meny diffioolties.such as the crossing of rivers
.ahd'S;roams} passing through sharply-sloped terrain and farmlands.

The costs should be quite high,

c. The results of a trlal computatlon indicates that 615.3 km of
main forest roads and '509.7 km of branch roads would be required
to produce about 3,300, 000 m3 {in terms of logs), or 1. 86 km of
maln roads-and 1.54 km of branch_roads per 1 ‘ha. (In this case,

1 km of branch roed requires about 1 km of main road. Table 25)

df' For Lhe constructlon of forest roads, it is necessary to-give
full thought to thelr relatlons Wlth the lives of local people

and take on the chalacter of pub101 ‘roads in the future.-

:e.- Fér Erenéooffatioo.befﬁeen-forest roads to the main timber

| yards (Muara Ruplt or Lubuk Llnggau}, the trans-— Sumatra road
(natlonal road) may be used but ltS 1morovement and exten51on

- are strongly de511ab1e.; The forest LOadS should be developed

} dependlng on the 1mprovement and extension of this highway.

f{” The' hurden of costs from the forest roads on’ the produotlon

. cost depends on the amount of tlmber productlon, but 1f maln~
tenance and other costs are 1ncluded, it may be estimated at
10 20% of the product;on cost. The forest roads play an important’
role as 11ve11hood assoc1ated road s0 that from this point of
view, a legal system whlch reduces the costs of forest roads for

- loggers is desirable.
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4,

Disaster Prevention Plan

(1) Conditions of Watersheds

The flow ofrriver water in the watersheds and the volument of

sediment in the running water are extremely small as elucidated in

Chapter III. No significént relations are observed between the

"conditions of forests in the watersheds and other types of land

use.

‘In the field survey, practically no landslips, wild streams

and land creeps were obsarved.

(2) Volume of Sediment

s for_the=volume of sediment at the Measurement No. 12 at
A. Rawas, 0.04 ml in a 15 ml test tube. It is 0.27% of that of
water.. From the water flow measured at that time, the total

sediment run-off of 14,350,000 m® a year is computed.

(Run—off l68.48_m3/s X 60' X 60! X 24 hours X 365 days X 0.0027 =
14,348,000 m’.) '

The sediment mixture rate at A. Rawas and Muararupit in the down
stream area is 0.6%. Computed from_this rate, the annual run-off
will be 45,000,000 m®. It follows, therefore, that the volume of

sediment is 30,000,000 m’ greater in the lower streéam than in the

upper stream,

The following factors are conceivable for this increase:

"{i) Erosion on the river bank

'(ii) Incréases of open land, such as fa;mlands.

Efodéd_river banks by'streams and fall-offs from the slopes
at river sides were observed at several places in A. Rawas. The

width of river'bank érosibn yeached 2 m a year at some places.
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The erosion is due to increases in-water'level and flow'
speed, suggesting the importance of control of water resouroes
1n the uppexr stleam It was found 1n the latest survey that
when the areas of Watershed is rather 1arge and the forest rate -
_1s rather hlgh, flow condltlons are normal attestlng to the '

neceSSLty of merovement of forest tondltlons in the upper stream

area.

(3} ‘Disester Prevention with Forests .
In the'development_of forests, the following points: must: be

taken into acoount, as elucidated'in the system.

(i) Forests at sharp slopes and along rlver 51des must be kept as

temporartly protected forests w1thout felllng.

(ii) Particular Care'must:beﬁteken'for.forestS'at'the heads of -

rivers.

(1ii) Care must be taken in treating water and soil during the =~
construction:of forests roads. A ooncentration of’wetér flow'
should be avolded thus forest roads w111 be preserved and the

flow of sedlment 1nto lower streams will be prevented

{(iv) Bare Jands caused from forest operatlone must be mlnlml?ed as
far:as\p0551ble, The logged over areas should be qulckly pre-—

pared for reforestation.
(v) For land ose_Other'then forests, attempts must be made to
adapt forests for this as far as:possible,

{4} Soil Conserxvation:

. In the latest survey, We could not flnd any places for which
a 5011 conservatlon project would nave to be carrled out but

there is a need to take note of the follow1ng p01nts.
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"{i) The fluctuations of sediment run-off due to changes in land
use such as forest, shifting cultivated lands and farms, must be

measured to secure basic data  for management in the future.

(ii)}. "To ascertain the functions of forest areas such as the nursing
of water resources and the prevention of floods, the precipitation

and run-off of water and sediment must be measured,

-{iii) Similar surveys must be conducted both on logged over areas

and non-logged areas.

(iv) With these SuUrveys, attempts must be made to collect basic

data.

' Changes in water level, run-off of sediment and erosion on
the river bank poéé%in great issues, but in case of the exploi-
tation of undevglobédlforést areas and the stepping up 6f changes
in land_uSé ingﬁhe upper'étream area, it is peceséary to_ass@gn
ekperts'and to make qrganization in the Regibnal, District and
othei Forest Offiges; in order to take cpuntermeasures against
the changes in_conaitions in the watershed, checking the phenomena

at an early stége.
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X. RECOMMENDATIONS ON THE IMPLEMENTATION OF THE PLAN

In carrying out the watershed management plan in this survey,
we would like to suggest the following as some especially important

considerations:

1. Long-term cbservation of mountainous weather conditions, flow rate,

and sediment discharge.

2. Development of techniques for timber production in’ the mountainous

areas.

3. Reforestation tests (both afforestation'on grasslands and on

mountainous areas with useful tress.

4. Establlshment of methods to prevent shlftlng cultlvatlon i

1nstallatlon of settled farmlands and management methodq thereof

5. Study on development of the secondary 1ndustry.

{(timber 1ndustry, _rubber 1ndustry, ete . )
6. Establishment of organizations for forest management.

7. Securing of hﬁdget funds to carry out the plan.
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XI. TANGIBLE SURVEY RESULTS

The following materials have been prepared as a consequence of

this Watershed Management Plan,

1. The Map for the Basic Watershed Management Plan

(1) Whole Map
(Scale 1 : 50,000 Polyester base), original ......... 1 set

Reprint of above

{(Scale 1 : 50,000 Polyester base) .......ceevuvrnnnan 1 set:

{2) Model Area Map .
{Scale 1 : 20,000 Polyester base} ................... 1 set

Reprint of above

(Scale 1 : 20,000 Polyester Dase) ....uveiveeecoennnas 1 set
2. Report (in JaﬁaneSe} L e aeeatasa et eaeaeaa ety +. 10 copies

3. Report {in English) ...... ... it aiiininarcnannns 10 copies
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Attached Table 1.

The drainage system and.unit

(6)
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-watershed
Large Middle Small Dnit
. . ni
o Watershed Watershed Watershed Watershed Na.
the lst the 2nd the 3rd che 4th the Sth
A, Musi A. Rawas  A. Rawas A, Rawas 5. Keruh - 3
! A. Rawas (U} 2
A, Rawas (M) 3
. A, Rawas (L) 4
'S. Kukus 5. Kukus 5
5. Senawar §. Senawar 6
5. HMungkulam S, Hungkulam 7
5. Kuwis 5. Kuwis 8
LS. Kutu 5. Kntu 4
-A. Rupit_ - A, Ulas A, Ulas 10
A. Minak A, Minak () 11
A. Minak (M) 12
A. Minak (L} | 13 .
A. Tiku A, miks (o) [14 |
A, Tiku (L) 15
A.B, Pu____ A, lLeko A. Leko 16
L!-}.B_ Pu A.B..pa () {17
A.B. Pu (L) 18
LA, Rupit A. Rupit (1) 12
A. Rupit (L) | 20 |
S, Liem 5. Liangedang—S. Malamingan 5. Malamingan 23
—l§. Fetal §. Petal 22
5. Liamkecil 5. Liamkecil 23
] : AL Dulu (U-n) 24a
L—— A, Musi__ A. Lakitan _ A. Dulu A. Dulu (5-B) | 245 |
i : ‘A. dulu (L) 25
A. Bal A. Plikai A. Plikai | 26 ]
ia. Bal A. Bal [ 27
A. Lakitan A. Bakitan {u)|_ 28
) a. Lakitan (L} 29
A, Malus A. Malus (U) 30
- A. Malus (L) 31
S. Megang 5. Tikipbelago S.':Tikipbelago 32
. #egang 5. Megang (U) 33
S. Megang (L} 34
5. Ketuan S. Ketuan : 5
l— A. Klingi A. Klingi A. Xlingi (U} 16
A. Kling (L) 37
5. Teman 5. Teman ' 38
A. Beliti ‘A. Beliti A. Beliti 39
o . Koti A. Koti a0
_A. Sinie A. Sinie 41
o 5. $Saling S, Saling 42
——A, Musi________A. Temelat A. Pigl b. Pigi 43
L ‘A. Gegas A. Gegas 44
A. Temelat A, Temelat (U} 45
a. Temelat (L) 46
A. Kungku s, Bungin {U)§ 47
§. Bungin {L) | 48
a. Kungku {U) 1 49
A. Kungku (L}i SO |
. AL Tasanegan A. Tambangan 51
(Rewarks) - AL Musi A. Musi {U) 52 |
’ S : . A, Musi (L) 53a
(U): the upper reach of river A. Musi (L) 53b
(M}:  the 'middle reach of river Tl oy - - §. Banyu 54 |
{L}: - the lower reach of river A Kikim AL Rikim AL Kikim 55
' -’ AL Aur A. Aur 56 ]
A. pangi A: Pangi 57
() (2} {0 (35) (59}
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