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Introduction.

The problem of protecting'tropical rain forest is one of the most important
subjects in. the world at present, not only from the scientific point but
also from the conservation point of the natural resources and environment.
The pfesént study was undertakén'as a basic study for prqtecting the tropical
rain foréét ecosystem, easpecially for establishing protection criﬁeria

for ecosystem and designation criteria for reservation area.

Knowledge and information are indispensable, quite naturally, on the'tropical
rain forest ecosystem itself, in considering protection of the ecosystem in

the tropical rain forest. However, we, the mankind, know.it_a little,

at the first Stép of'our study, therefbre, it was investigated the actuai
state of vegetatioh in East Kalimantan, where the moét typical tropical rain
forest in Southeastern Asia is left. The studies were conducted for four .
periods, three times during March'through December, 1980 and once from

dugust to September, 1981. So the data and. information can be collected as
much as possible. On the other hand, the féuﬁa of hi@he:.animals, especially

mammal fauna, was alsco investigated in the area in March, 1981.

This report deals with an cutline of the results of investigation and study

on protection. of ecosystem in the tropical rain forest, '

Chapters 1, 2 and 3, and Paragraphs (1) and (3) in Chapter 5 wexe written by
Kivoshi Okutomi of Tokyo University of Agriculture and Technoldgy and’ Chapter
4 and Paragraph (2) in‘Chapter 5 by Takeo Kawamichi of Osaka"Municipal Uni-

versity.

outline of the investigation Area

The area investigated is centeréd.by Samarinda, the capital-of East Kaliman-
tan. It includes the following six areas, those were investigated concrete-

1y in the field (Fig. 1).

(1) Samboja {=Bukit Soehartof
(2) Xunalasamboia

{3) Mahakam River Delta

{4} ' Lempake

(5} Sebulu

(6) Muarakaman-Semayang Lake
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Fig. 1 Investigated area
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The topography,. geology, climate and other_natural.environment as a-whéle

in East Kallmantan, incinding the lnveqtlgated area, will not be referred

to, because they were explalned in Sectlon 1 of this report.

The sutline of the situations in‘each of the areas is given as follows:

(1)

(2)

(3)

Samboja’

Samboija hete_do,not mean the neighborhbod of Samboija Viilage but a
whole area GEVeloPed.on an undulating .land between Balikpapan and
Samarinda along the winding highway of about 110 km in total, especial-
1y the experimental forest of Milawarman University near Bukit Sochar-

to extending from 42 km point to\64.km point from Samarinda.

The topography of the area is that of an undulatlng land, as already

stated but the altitudes are not largely dlfferent each other and the

minimum and max1mum are 20m and 150m above sea level, respectlvely.

The soil is ma;nly-yellow podzolic soil,

Kualasamboija

This area'comprises the area near Samboja and Kualasamboja which are

comparatively close to Balikpapan. The area near Samboja is undula-

ting-and in some part swampy. Kualasamboja is near seashore as its

name .shows. .

Mahakam River Delta

The Mahakam River branches about 20 km downstream of Samérinda,
branching further into several streams to form a great delta which is-
30 km - 40 km long and 60 km - 70 km wide , ‘which is called the Mahakam
River Delta. Thé topography of the area is:such_that the foot of un-
dulation comes 200m - 300m to the river bank at the branching point .of
the river, or near the root of the delta;'while_the'delta itself isg .
completely flat énd geﬁs_more_swampy_as.it nears the river—mouth;

The river water is naturally brackish. A.pait.of the delta belongs

to an oil land, and many oil extracting and tyransporting facilities are

located.
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(4)-

{5}

(&)

Lempake

This is also an undulatlng land in the suburb of bamarlnda where an

experimental forest of Mulawarman Unlversity is located. In one part,

‘willages and farms of transmigrants from East Java are found.

Sebulu

gebulu Area embraces the left bank area of Mahakam River midstrean,
which is about 60 km upstfeam to the northwest of Samarinda; and the
topography is undulating except a part of it near the river ban,

where an alluvial land extends.

Muarakam—Semayang Lake

Further upstream of Mahakam River as far as 40 km from Sebulu is
Muarakaman. A iarge swamp is developed from here to upstream, and it
is as large as 150 km south-north and 70 km east-west. Many lakes,
large and small are scattered, including Semayang Lake which is the

biggest in the area.

This area works as a retarding basin in the rainy season when the river
rises, and the lakes expand, making it difficult to find the border of
land and river. The houses of high flcor type on the natural bank have
water under the floor, and many of the bridge of small rivers are also
submerged in the water. On the contrary in the dry season, the water

goes cut 50 much that a part of the bottom of lakes is exposed and the

boats cannot sail.

3. Vegetation of East Kalimantan

(1)

General View of the Vegetation in Fast Kalimantan

Bafore entering into a general view of the vegetation in East Kaliman-

tan, let us make a general survéy of its flora that is the base of

vegetation.

Even now when the primafy fofésts of tropical rain forest arxe going
to disappear in a vast area, we are still far from grasping the vwhole
picture of flora in Kalimantan (TIwatsuki et al., 1980}, Accoidiﬁg to
Van Steenis (1250, cited from Iwatsuki et al.),‘the number of botani-

cal specimens collected in East Kalimantan and Northeast Kalima_ntan1'-5
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estimated about 11,800 in 1950; and the figure is far smaller tﬁaﬁ'that
in Northwestern Borneo (sarawak)f.Brunei, or. the former British terri-
tovy, North Borneo_(Sabah)\ _Howeﬁer, thanks to the effort of-rhe

staff of Herbarium Bogorensis ih Bbgor,-studies on plants of-Diptero—
carpaceae, thaﬁ'ere promiﬁent'kind of useful trees in Southeast Asia
which often thrive as +he domlnant ope01es in East Kallmantan forest,
have been developed consrderably, in. splte of the general lgnorance.

. Accordlng to Dr. Kartawnnata (1980) ot the Herbarlum 9 genera and

128 species (the 1argest genus bElng ‘Shorea, comprlslnq about 60 species)
were diecovered up to the presgent, Thls makes us underﬂtand that
Dlptorocarpaceae plante are the most lmportant component of the vegeta"

tloﬂ in East Kalimantan Reglon.

Turnlng our eyes to the vegetatlon in Fast Kallmantan, we found that
the reglon constltutes the center of the Lroplcal rain torest, espe~
cially troplcal lowland evergreen raln forest together Wlth those in
other districts in Borneo Island And. the main part of the rain Forest
is formed by dlpterocarp forest espe01d11y lowland d]pterocarp forest
(Shoreetea, tentative name), whlch covers the most part of the lowland.
The forests are beautiful especially in the hilly lands in Sebulu and
the north of Balikpapan. Howevex, maﬁy of the lowland diéterocarp
forests have already been lost and are going to be lost rapidly; and
farms of shiftihg cultivation and normal cultivatioh are scattered in
the cut land here and there, or young secondary forests cover the land,
The tendency is marked in the whole area surrounding Samarinda, between
Baiikpapan and Samarinda, along the riversides of middle to lower
reaches -of the Mahakam River, etc., when the area with Samarinda as its

center alone is surveyed.

MangrOVe forest that is the characteristic'vegetation.in the tropical
to. subtropical zones in addition to the dipterocarp forest is widely
distribﬁted in the seashore and riverside in East Kaiimantaﬁ, especia-
lly near Kualaeamboja-and in the delta and riverside of the Mahakam
River, 'Nipa forest is also predominant in the delta of the Mahakam

River.

In the large swamp in the middle reach of the Mahakam River, that
embraces several lakes, swamp forest and swamp grassland occupy the

land.
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(2}

As pfeviously'mentioned, the dipterocarp forest develop on the lang of

Zonal soil,'while.heath forest on the land of azonal soil, especially
of the podsolized sand soil. The latter is distributed among the

lowland dipterocarp forest as islands, and this is observed in Sebulu,

" sambodja, etc.

In addition to the foresﬁs, the lowland of East Kalimantan, especially

in the sduthern part, is covered by a secondary grassland where alang-

aiang (Tmperata cylindfica) is predominant, Almost all of the secon-

dary grassland is formed, it is believed, on the wasted land aftex
shifting cultivation; and alang-alang grassland on a small scale, formed
after éhifting cultivation, is found everywhere outside the southern

area.

The above—mentioned.types of vegetatidn have been found by ihﬁestigatnm
or observation in the field, but according to Kartawinata (1980), mon-
téne foreét is distribdted, in addition, on high land of East Kalimantan
and iimestone forest on the limestone zone. Uhfortunately( however,

we were unable to ihvéstigate them during the visit.

Method of Tnvestigation

Sample lots were set in investigating forest stands as a rule, in the
six investigating areas shown in the above paragraph, and the vegeta-
tion was analysed., The size and number of sample plots and items of

investigation are shown in Table 1,

In addition, vegetations of several areas in East Kalimantan were
observed from a car, boat, helicopter, etc., although the said inves-

tigation by means of sample lol was not undertaken.
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Table 1 Plot and'items of vegetation investigation

(meagsurement ) *

' ' . Number in - : P Lo .
plot name Size a standk* Plants measurgd Items Qf mgasurement Remarks
B free name

i " " height
20mx 50m . ' " D.B.H.
Trees over u s 2
Plot or _ 1 10em D.B.H position {mapping
20mx 25m e in 1:100)
Y grown projection
(mapping in 1:100)
— ) ' —
B Tree name. Nested
. Trees of 3 cm = " height wadrat
ag . . e au a
subplot 2me23m. 2 10. cm D.B.H. " DLBLH.

b Trees under 3cm- | Heights of all of the Nestéd
Shrg 5 x 5m -2 D.B.H. and over individualg, coverage adrat
Plot 1.5m height of each of the species E

) Shrubs under Aﬁéraqe height of the :
. PR BRI Nested
Herb plot 1 x Im 10 : 1.5m height species, coverage of
: . . quadrat
and herhb the specieg

* In cases of small-tree forest; scrub, herb community, etc., the

method above is not adhered to, and some other means are resorted

to.

** Number as a rule
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(3)

1

.bescripfion of Vegetatlon in the Area Investigated

Samboja'
Both sides of the road in the area of Bukit Soeharto ag the center,

the forest has been almoét_clearucut-usually as far as 1 km from

' the road and sometimes 2 km, except in the area of a steep slope;

and the remain ig in a mosaic of shifting farm and young secondary
forest; including sbrub. The condltlon of mozalc dlffers by the
place. Sometimes the farms are scattered as 1slands or spots anong
the secondary forest, and sometimes secondary forésts are scattered
among a farm. Arouhd living houses} spotted along the road, pasture

were found, although on a very small scale. .

Tall forest with a physiognomy of primary forest extends'usuaily
further than said belt of secondary forest and shifting farm,
that ig, from 1lkm to Jkm from the road inward. It is also left as

islands among the secondary forest - farm zone on steep land.

However, these forests showing the physiognomy of primary forests

are not necessarily the real primary forests. Primary forest that

is free from human activity is raxe, and most of the forests are

old selective cuttinq forests. Especially, those forests, remaining

in the secondary forest-shifting farm zone, are mostly the old

selective cuttlng forests,

The situation in the area from the experimental forest, towards
Balikpapan and turning to the left, to the village of Samboja is

almost the same.

In Samboja, the investigation was carried out in 6 stands of primary
forest, 3 stands of the old selective cutting forest, 4 stands of
pioneer secondary forest, so that 13 stands in total.

Secondary grassland was also surveyed.
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pable 2 Species composition of forest canopy ih'primary forest in Samboja

(Number of trees of 30m and ovexr ih‘height of SOcm_and over

in DBH) - .
Plot | smMB~1 | sMB-2 | sMB~3 | sMB-4 | sB-1 | SMB-8-
Area of plot_(mz) 1,000 1,000 ¢ 1,000 | 1,000 500 | 1,000
F_éhorea_laevis . 3 13 3 6 - . ._{
Shorea leprosula o 1 2 1 . . .
Shovea ovalis . I AR 1. R .
Shorea smithiana . . 2 . 1 ]
Shorea sp. . 2 . . . .
gﬁafggfgccuminata . . . 4 . : . .
Shorea parvifolia - . . . 1 .
Shorea palembanica - . . . . . 1 .
bipterocarpus grandiflorus . 2.0 .- . . )
bipterocarpus confertus . . . - 1 .
Dipterocarpus cornutus . . . . . 2 .
Ochanostachys sp. - ' 1 . . . - 1
Palaguium sp. . 1 1 . . 1
Parkia sp. ) 1 . . . . -
Algaia sp. ' 1 . . . . .
Quercus sp. R ' - 1 . . . .
Strombosia sp. L . 1 - . - . .
prombosia sp. = ' . 1 T . .
Flacourtia rukam . i . . .
Baccaurea stipulata . . 1 . . .
Santiria sp. . . 1 L . .
Dialium sp. . . . ' - 1 N
Canarium sp. _ . . . 1 . .
Sindora sp. : . . 1
Borneodendron sp. . . . . 1 .
Gymnacranthera forbegii . . . . 1 .
Fusideroxylon zwageri. _ A A . 2
Nauclea sp. ' . - . . . 1
Eugenia sp. . ' N . . 1
Coccoseras bornensis ' . . . .o . 1
Dillenia sp. . . . . . . 1
Unknown species ' o, . . . 1 .
No. of species .5 10 8 4 8 7
No. of spp. Of.DiPtEIOr . 9 5 5 1 5 i
carpaceat .
No. of spp. of Shorea 2 4 5 1 3 0
No. of spp. of Diptero- 0 1 0 0 2 0
carpus
No., of trees 7 25 14 - 8 8
No. of trees Qf Diptero~ 4 20 11 6 0
carpaceae’ _
%, of trees of piptero— 57 ' a0 79 67 67 0
carpaceae - :
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(p)  Primary Forést

Table 2 shows collectlvoly the SpeClES constltutlng the torest
canopy (all trees of 30m in height Snd taller or of 50cm in DBH and
1arqer) in each plot of the 1, 000 m° (20m % 50m) or 500 T (20m
25m) in 6 primary foresc stands. It is eVLdent in the table that
species of Dipterocarpaceae is remarkably predominant in 5 stands,

except in one stand (SMB-8) where Eusideroxylon zwagerL‘Ulin) Wag

dominant, the forests can be called dipterocarp forest59 

Table 3 shows the height distribution of tree with the heéight of

10cm and taller in 6 primary forest stands in Samboja,' In one

stand, some tree were taller than BQm. Most of the standé'were
composed of trees of 50m in height or shorter. The”héight'of 10m
~ 20cm was the Iargest in number. The heigher the tree height

classes, the smaller the number of the trees.

Table 3 Height distribution of trees in primary forests in Samboja-

(A1l trees of 10m in height and taller in the plot size of 500m?

in 8B-1 and 1,000 m?® in other plots)

Fot 10-20  20-30 3oﬁjggh§of§é 50-60 60<’ Total
SMB-1 S 6 2 . P R
SMB-2 8 15 15 6 3 57
SMB--3 ' 14 12 7 4 ] . 37

sMR-4 23 8 7 2 L. 40
SMB_B. .12 75 1 . . 25
58-1 18 9 6 2 .' - .

i. pDipterocarp forest

As has been explained, five out of the six stands of primary

forest investigated in Samboja Area were dipterocarp forests.
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Cii,

In the five stands, the forest canopy was compdsed'Of 27
species, but 11 of the 27 species (41%) were of Dipterocarpa-
ceae (see Table 2).  Observation by'tﬁe stands shows that the
rate of Dipterocarpaceae species among all of the cahopy '
species waé-49% in average (25 - 63%);'ahd this rate shows
that Dipterocarpéceae is remarkably pfedbminant in the forest
canopy of the dipﬁeroéarp forest in the érea{.viewed from the

number of species as well as from the number of standing

trees.

Although the number of Dipterocarpacecae species 1s large, the

number of the genera is-oﬁly two, Shorea and Dipterocarpus.

Eight of the eleven species belong to gemus Shorea, which is

overvhelming. For the species, Shorea laevis is the most

dominant, being succeeded by §Lrleproéulé, S. ovalis, S.

smithiana, and S. accuminata respectively.

Dividing the dipterocarp férest by the dominant sQecies, the

forests can be classified’into three types;'Shoréa leavis

forest (sMB-~1, 2, 4}, Shorealaevis-Shorea accuminata forest

(SMB-3), and Dipterocarpus cornutus forest (SB-1); and among

them Shorea laevis forest is the largest in number.

Eusideroxylon zwegeri (Ulin) forest

On the other hand, one of the standsr(SMB—B).of-primary forest,

shown in Table 2, is a forest where Eusideroxylon zwageri

(Ulin) is the most predominant. However, the degree -of domi~

nance is not very high, and many trees of other species are

present, 'Eusideroxylbﬁ zwageri , that is the ddminant species,

is what is called Borneo Ironwood. This plant is not: diptero-
carp species but appears in the dipterocarp forest of East
¥alimantan lowland quite usually {Kartawinata, l.c.}. 1In

fact; this SMB-8 stand can be called BFusideroxylon forest

when viewed partially; but the plant occurs, in many cases,

“in thé second layey or lower, and its degree of preponderance

is not very high, ©On the other hand, Shorea ovalis. and 5.

leprosula occur in. the stand although they were not listed up

due to their being $mall in size; and many other species occur

similarly to the case of lowland dipterocarp forest. ‘Therefore,
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(B)

'Eusiderd{ﬁlgg_forest such as this stand can be regarded as One
of the varieties of lowland dipterocarp forest, although the
dominant species is not specles of Dipterocérpaceae. Kartayi.
nata (1.¢.) also did not regard this kind of Eusideroxylon
forest as an independent vegetation type but included it in

the lowland dipterocarp forest.

Ulin timber has been the most useful wood in East Kalimantan,
being used since old times. Therefore,'the'trées have been
selectively cut as explained later, and it is rare that the
trees grow in crowds in an easily accessible place. Quite
naturally, resembling the Samboja Area, it is extremely diffi-

cult to find a big stand of primary forest occupied by Ulin,

01d Selective Cutting Forest

Tt has been explained, forest with.physiognomy of primary fprest
can be found everywhere in the area along the road side from
Samarindaito Balikéapan (Table 4).  However, if some oﬁe enters
into the forest, he can easily find, in most of the forests, old
stumps of a large diameter; and this shows that the foreSt_was
cut selectively in the past. Thus, it is rare that one can find
a real primary forest that has never been cul selectively. Lands
of a steep inclination that is not suitable for shifting farming
was covered ﬁith a.primary forest at first sight, but the forest
was cut selectively in mest of the cases. The degree of cutting
is low, howéﬁer, béiﬁg at 40 -~ 50 trees/ha. as revealed by the

rumber of stumps; and Busideroxylon zwageri (Ulin) is usually

the spécies that was cut,
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Table 4 Species composition of forest canopy and stumps
in 0l@ selective cutting forest in Samboja
(see Table 2) :

plot SMB-5  SMB-6 SMB~7
Area of plot (m?). - 1,000 1,000 | 1,000

Standing tree

.
AI

Eusideroxylon zwageri 2
Dipterocarpus sp. _ 1
“Flaceurtia sp. = - 1
“Shorea sp. R 1
Shorea laevis -
Cocooséras sp. : .
Eugenia sp. . .
Dipterocarpus cornutus .
‘shotrea "ovalis : .
Shorea accuminata ‘ .
Gluta sp. . .
“Chisdchetong sp. . . 1
Litsea sp. _ . : . L

1

2

e

.
.

e b e L
.

parkia sp. ' . .
Shorea  lLeprosula : ‘ . .

=%
oe)
=1

No. of spp. . _
No. of trees o . 5 . 10 g

Total No. of trees over 10cm
in DBH

34 29 30

Stump :
Eusideroxylon zwageri
Shorea smithiana
Shorea parvifolia
Scorodocarpus sp.

[

No data

o N
P—i

Table 5 shows the height distribution for all of the standing
trees of over 10m in height in 3 stands of the forest investigated
in Samboja Area. Comparison of the table with Table 3 showing
height distribution of trees in prim&r? forest in the same area
reveals that the two forests ére composed of txees of lower than
50m in height, but that trees of 30m - 40m and 40m - 50m height
classes in the seiective cutting forest are smaller than in the
primary forest in.number. This is_consideréd to be the result

of the trees of the classes being cut selectively.
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Table 5 Tree height distribution in 61d selective cutting forest ih’Sathh

(all trees are over 10m in height, the plot size is 1,000m2)

o _ Height . (m) _ e o
FLOt I 75-36 T 30-30 | 30-40 | 40-50 | 50-60 | 60-70 | 76< | Tofal
smB-5 | 20 | ‘12 1 1 - . L o3
SMB-6 | 16 5 4 : 2 | o2 | L 2
SMB-7 | 15 1L 1 1 N T 28

(€)

Secondary Forest and Scrub

various types of secondary forests are. seen on'hoth.sides'of the
road from Samarinda to Balikpapan. waevér, these are all young
forests and are in the stage of scrub in many cases. -This indica-
tes that cutting of primary or old selective cutting foresis were
taking élace in the area recently, followed by abandoning of the

shifting cultivation,

In this area, various types of secondary forest and secondary
scrub, especially of different ages, are distributéd'in amall -
segments. - This seems to indicate that the land was being.ébandmp
ed by people after shifting cultivation different years ag6 reg-

pectively.

In'Samboja Area, Madaranga forest and Piperfforest wére investi-
gated as secondary forest and Melastoma Sciub as secondary scrub.
In addition, scrub or small tree forest with preddminant Trema
are often found near the road from Samarinda to Balikpapan, but

no investigating data has been obtained.

i, "Macaranga forest (SMB-92 and 5B-101)
Two types of Macaranga forests, M, triloba forest and M.
gigantea ~ forest, are distributed in the area.
M. triloba forest gave the following data as a result of
investigation of all trees of over 10 cm iﬁ'height'in a plot

of 10m x 50m,

Macaranga triloba T 15 trees (L5 ~ 30cm in diameter) -
Macaranga'gigantea : 4 trees (14 - 30cm in diameter)
‘Dipterocarpus cornutus: 1 tree {70cm in diameter)
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" Two species'of genus Macaranga grow side by side, put M,

triloba is predominant'overwhelmihqu, forming a nearly pure

forest of the species. The tree of Pipterooarpue cornutus

of 70 cm in diameter and 30m'ih'height”in the stand may be a
lemaln from the prlmary forest which was almost cut clearly.

M. glgantea forest that is the another Macaranqa forest in

.” the area, gave the followrng‘data for the trees of over 10m

ii.

in height in a plot (SB-101) of Sm x 20m,

~Macaranga gigantea: 2 trees (9 - 11 cm in diameter)

‘Macaranga trileba : 1 tree {13 cm in diameter)

Mallotue_sp' ©: 1 tree (‘8 cm in diameter)

Although the number of trees over 10m in height was'small
trees of 6m - 9m in helght were counted 25 if the 100 m? plot,
show;ng thaL the foresh was younger than,the other one,

Macaranga trlloba fOIESL mentloned above. The trees of 6 m -

9 m in height consisted mostly of Macaranga gigantea, as was
the case with the upper layer of the forest, with a number of

Mallotus'paniéulata and Endospermum Sp. accompanying.

Maoaranga triloba and M. gigantea that are dominant species

of a Macaranga forest are sun trees and pioneer trees in the
secondary succession. Therefore, these Macaranga f01eets are
the typical pioneer forests in the area and cover the remain
of the primary forést felled. Trema forest is similarly one

of the bioneer forests.

.'Piper aduncum scrub (sB-2)

'Piper aduncum 5crub 1s a scrub of about 5m in helght where

“Piper aducum OCCUPLES predomlnantly and forms a pure Ccommi-

nlty. The domlnant spe01es Plper aduncum has the property

to multloly the stom, ‘and the number of trunks in the plot

of. 10m X lOm was 88 whlle that of the 1nd1viduale-42, meaning

:that 1nd1v1duals have' ‘about two trunks in average. -The forest

“is so densely covered with large ferns that one cannot enter

the forest easily, THe forest seems to be a pioneer forest

on the rather humid and nutritious habitat.

~313-



2)

iid., ‘Melastoma malabathllcum scrub (Karamuntlng)

. ThlS type of scrubs was formed on cut—over area or shifting
farm w1th poox: nourlshment, and the helght of scrub is 1Im -
2m, and it is accompanled by ferns of a large 81ze3 They are
regarded as one of the ploneer communities, but they aré cop-
siderably stable, and the progress of the ‘secondary succession
seems to be slow. They are distributed everywhere near the

road from Samarinda to Balikpapan.

(D)  Grassland

Grassland of Imperata cyiindrioa {alang alang) forms_the main body

of the secondary grassland in the area. They are often found in
the abandoned shifting faxm, but they spread in patches, selQOm
being into a communitj'as'laige as that of southern part of East
Kalimantan. Other kinds of plant can seldom invade into the
Imperaea grassland;, and the community is maintained in pure state

with stebility.

Kuaiasamboja

The area between the v1llage of SambOJa and the coaetllne and the wheole

'area w1th KualasambOJa as the centex show a landsoape that ig completely

different from the above—mentloned whole road line of Sawmarinda-Balik-
papan. Near SambogauKualasambOJa,-tne-land has been inhabited from old
times, and the forest and other nature have been changed by human
acitivity, so that natural forest and even selective cutting forest of
high trees can hardly be found. Most of.the forests are ruined into

secondary forest or heath forest, and also planted coconut palms are

“often found here and there. The land may otherwise be an abandoned

farm or extensive farm covered with alang alang.

Here and theve along the coastline, tall forests of mangrove in bands
can be found, but. they are not of a large w1dth Besides they are often

cut and changed into secondary mangrove forests

Near  the v1llage of cambo;]a, going somewhat in the country, a stand of

" ¥iverside forest -a stand of heath-forest, and a stand of tall swamp

grassland were investigated, In addition, near the ooastline of Kuala-

samboja, mangrove forest was observed,
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(B)

()

(D}

Riverside*FQrest_(KSB~101)

A forest neéax a erer was 1nvestiqated The forest floor is covered
w1th water to a depth of about 3m in the rainy veason, whlle the
water recedes 1nt0 groundwater in the dry season; and the height of

forest was about Bm. The forest canopy- was. mostly Dccupled by

-Eugenla sp. w1th accompanylng Glochldlon sp. and Carallla SP.

on the floor, Bambam and Rutun were predominant.

Heath Fotest (Kerangas Fofest)'(KSB4103)
The heath forest of about 2.5m in height on an immature soil, rich

in silica sand, between Samboja and Kualasamboja consisted of the

‘following species.

Scrub layer: Tristania cbovata 4 kcoverage, same in the following}
. Giochididn Sp. 2

Eugenia spicata 3

-Dactyldclados sp. 1

Hérbiiayer:' Dryepﬁeris.ep; +
: Cyperus sp. +

Swampy Tall Grassland {(KSB-104) .

The huge swamp between Samboja and Xualasamboja is covered with

the tall grass, and the componeént species are as follows:

Herb layer: Gleichenia linnearis

- Cyperus -sp.

- -Mélastoma malabathricum

pest oW b

T Lygodium sp.

Omitted:hereaftef 7

Mangrove Forest (KSB-102)

On the coast to the east of Kualasamboja, sparse forests of mangrove

are formed in bands. They are composed of the following species:

Tree 1ayef:' (30m 1n helght, 30% in vegetatlon cover)

Avicennla sp. 3. 3 (degree of coverage, soc1ablllty)
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Small tree layer: (7m in héight, 20% in'vegetatioh cover)
_gyidenhi&_sp. 1.1 '

‘Bruguiera sp. 1.1

Shrub layer: (Zm in height, 70% in vegetation cover)
" Avicennia sp. 3.3

. Burgulera sp. 1.1

Herb layer: . (0.2m in height, 10% in vegetation cover)
Avicennia sp. L.l

Bruguiera sp. 1.1
Thus the mangrove forests are composed only of Avicehniq and
Brungdieria-from the floor to the forest canopy, and the structure

- ig extremely simple.

Mahakam River Delta

'The_veqetaion in the delta of Mahakam River mouth consists mostly of

mangrove forest and nipa forest. Arrangement of the two kinds of foroests
depends on the distance from the mouth of the river. Near the sea, nipa
forest predominates, and at the tip of de va, the land is covered by nip
forest as far as one can look out. Going further up from the mouth,
nipa forest is replaced gradually by mahgrove forest, and at the root

of the delta, mangrove forest alone can be seen.

i. Nipa forest

The nipa forest near the mouth of river is a pure nipa forest of
7m ~-.8m in height with sporadic éccompaniment of Helitea sp. and
large palm in single tree, towering high up the forest canopy of

nipa.

The nipa forests in the central part of'delta:afe.nipa forest physio-
gnomiéélly, but a éloser look reveals that evergreen broad-leaved
trees are mixed to a considerable extent, The following is an

example (HD-101).

Tall shruﬁ layér: (Eﬁ\in hei@ht, 100% in ?egéfétion éover)._
L "Nipa'frqtiéans ‘5.5 .
‘ﬁrgguierglsp, 1.1
Rhizopﬁora Sp. 1.1
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.de'shfub layer: - (2m in height,:lO%-in-vegetation'cover)

‘Nipa fruticans 1.1
Heratiera sp.. 1.1
 Nephelium sp. +
Herb layer : - (0.5m iﬁ height} 1% in vegetation cover)

Nipa fruticéns (K}  +

Mangrove forest and riverside forest

On:the riverside of Méhakam_River Deltd, mangrove forest and river-~

side forests, composed of trees other than mangrove, are formed

intermittently.

" The mangrove forebt con51sts mostly of Sonneratia caseolarls (Ranbel),

some of which grow as hlgh as lO-odd meters.

Iq-addition to. said nipa forest and'mEHQrove'foieSt,ufdrest of Gluta
renghas (Rengas) of Anacardlaceae lS domlnant as rlverSLde forest

It is formed on the riverside in band, and the trees are 1nundated
to the mlddle of trunks in the high water period, while the upper
half of the_reotisyéﬁem?¢$ exposed in the ipw waﬁer'beriod. ' Some~
times, on the.land side of the §1232 forest, mengroﬁe forest is

formed, showing a zonation.

In the delta, in the middle. to upper reaches, Lultlvated areas are
found here and there.' In such cases,_mangrove forests are left
on the shore in rows, with its.ineide being cﬁt-clear towards the
interior of delté, to form'rice field,.‘In'the area just before
Mahekam River runs into the delta, culti?éted area can often the

seen, where rice fields extend. from the xiverbahk inwards via

alluvion to the foot of undelation in the inland. A part of Mahakam

Rivey delta belongs to the oil field area, Wheré'maﬁgfbve forest on
the riverxgide -is cut and many oil extractlng and tran5port1ng faclll—

tles are constructed.

Lempake

The area surrounding the experimental forest of Mulawarman University is

mostly occupied by group of vil;ages; farms} cut-over area, young secon-

dary forests, etc., but the experimental forest is preserved in. a large

area. Many of the forests are -old selective cutting forests or secon-
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dary. forests, but primary forests can be found only after entexring fay

from the road.

We investigated here .two stands of old selective cutting forest, four
stands of éecondary'forest, and one stand of pioneer scrub, seven standg

in total.

(a) o014 Selective_cutting Forest

Also,in Lempake Area, it 'is difficult to discriminate primary
forest from old seiectiﬁe'cutting forest by the physiognomy and the
composition. In other words, the effect of selective cutting has
been lost in the forest canopy and forest floor, the only diffeieme
is that old stumps are left. Therefore, in the cases of stumps,
not being found of their béing'lost by decaying,rthé forest mﬁst

be régarded as a primary forest.

.Species composition of the two stands (LP-1, LP-4) of 0ld selective

cutting forest investigated is shown in Table 6.

Table 6 Species compositionrdf forest canopy. and stﬁmps_in old seléctive
' cutting forest in Lempake Area (see Table 2} '

Plot | op-l 1p-4
Area of plot (m?) o 500 500
Standing tree.
shigrea smithiana 1 .
Quercus sp. - - . 1 .
Endospermun biadenum 1 .
" Litsea.gp. _ 1 .
‘Eugenia sp.- . 1
‘Bhorea-parvifolia : _ ' . 1
‘Ehorea- repidota _ _ 1
Coccoseras bornense 7 : ) . 1
Nd.,of_sp. . - ” _ -1 4 .4
Ko, of treesg ‘ . : 4 4
‘Total no,_of trees over 10cm in DBH _ | a0 27
Stump
Eusideroxylon'zwageri 3 2
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(B)

The constltution of the forest canopy is heterogeneous in compos1~

tion, but :pecres of Shorea seems to be predomlnant (s. smithiana

in T.p- l, dnd S. parvifolla and- S. repidota in’ LP 43,

'As a result the forest can be called a Shorea forest from the con-

‘dition of the forost ‘but stumps of - Eusideroxylon were found 1n

each of the stands, it is ‘@stimated that the forest was a mrxed--

forest’of'shorsi'ahd‘Eusideroxylon pefore cutting. Alsc in Lempake

Area, this kind of selective cutting forest seems to have increased
by utilization of Ulin from old times, as is the.case in said

Samboja Area.

Table 7 shows thé height distribution of trees for the two stands
of selective cutting forest in Lempake (all trees over 10m high).
The number of trees in 30m — 40m and 40m - 50m height classes are
remarkably small, as is the case'ih the selective cuttlng forest
in Samboja Area; however, no. comparison with a primary forest was

made due to the lack of analysis for the latter.

Table 7 Height distribution of tree in.old selective cutting
forest in Lempake (all t¥rees over 1Om hlgh 500m2
plot in both of the stands)

SR ; “Height (m) . . - -
PIot . I10-30 | 20-30 | 30-40 | 40-50 ] %0< |- oot
i1 | 31 ] 5 . ' T 39
1p-101 137 1 2 | o2 . 24

_Secondary Forést
In the experlmontal forest in LempaKe cut—over area and abandened

farms Were found here and there where secondary forests were formed.’

' i.  Litssa;Ptérnandré‘forest (Lp-101)

The young secondary forest 15 located in.a plain about 60 m-

above sea level that can be reached by 30 mlnute walk from -
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4
3
2
2
2
'_'Schlma sp. 20
1
1
1
1
1

Lempake road.” It abounds in trees of. JOmw O»odd nt height

In the- forest, about 3m*long stakes were found standing, and
they were of spl;t wood. and were, estlmated as old supports for
grow1ng pepper. Thus the forest was estlmated as a secondaty

forest formed on a remain of abandoned pepper farm.

The plants formlng the forest canopy (10m_—-20m high) were as
follows (number of trees of_over 10m high, occuring in a 20m

by 1om plot) :

thsea sp.-

Pternandra aaures

Lugenla llneatum

'Shorea parv1fo11a

_'Macaranga hypoleuea

'shorea 1eprosula

'Macaranga glgantea

M Lrlloba

Fugenia s1bu1anens15

© Other 12 species _each

Thus the comp051t10n of the secondary forest is complex and
it lS dlfferent from other secondary forests such as Macaranga

'forest and Trema forest where they dre composed of overwhel-

‘Macaranga swamp forest (LP4102)'
In the somewhat large and flat swamp in Lempake Experimental
Forest near a mountaln, a small tree forest with trees of -about

13m hlgh was observed. The land has many Canals and is humld

and it is probably an abandoned rice flEld._”

The helght of trees in the forest 1s about 13m, as stated above,

“and’ the species that constltute the forest canopy are as follows:

{number of trees ‘of over 10m hlgh in a lOmYlOm plot LP- 102)

: Macaranga'trlloba . 5
Mallotus panlculata o 2
Elaeocarpus sp. 7 2
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(cy

iii.

- ‘Glochidion sp.
Cryptodarya fp:
: jmacarangaggigaﬁtea-.'

“Other 5 Speeies

“ao

R S S N

‘each

Most of the tlees are lOm = l4m hlgh formlng a stratum, and

a small number of tLees are towerlng out of. the stratum

- These hlgher tlees have a largexr DBH, and they are probably

remalnlng trees, uncut from the orlglnal prlmary forest

The - forest contains wmany trees aof Macaranqa triloba, and this_

would:mean that the species can grow not onlyion-land of suit-.
ableimoisture but alsgo in.excessive moisture in this forest to

be pioneer tfees. This is also proved by the:fact that Maca-

' ranga Lrlloba forme a pure secondary forest even in another

stand (LP- 103) of eXCESblVe moisture.

"NaucieaISWamp'forest (LP=2) -

Ae'already explained, Lempake Area is inhabited.by immigrents
fiom_East Java; and rice fields are opened in ewahps. 'In.the
uhutilized swampsg near the rice field, secondary swamp foresﬁs,'
consisting of hygrophytes, are found. Investioation of one

(Lp—é) of'ﬁhe’stands reﬁealed that the predominanﬁ species is

Nauclea orlentalls of about l5m 1n helqht which is accompanled

by~ Macaranga-prunosa,.y; hypoleuca, ‘Mallotus panlculata,5Flcus

sp. etc,

Pioneer Secondary'SCrub

In the comparatlvely newly abandoned farms and other farms in the .

area, serub w1th predomlnance of- Melastoma malabathrlcum is formed

to_gover the-land surface..

Sebulu

Sebulu Jrea is. reached by salllng Mahakam Rlver 60 km to 70 km, north~

northwest from Samarlnda, and lt oceuples the whole area of the Mahakam'.

rRlver mlddle reach to the left of the rlver, where undulatlon extends.

our lnvestlgatlon at this time was just for;observet;on of.vegetatlon,
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but five stands of a forest'weie-anaiyied;'-Thegﬁoiloﬁing;ie an outline
of_vegetatioﬁ in Sebulu Area; : )

Ae a whola, useful trees have beer cut in the aieejﬁeef forest roads
‘almost complétely, ‘exoept a paft of'the area; between'BO km point on
the new forest road and 40 km pOLnt where cuttlng is golng on. The
uncut aréa is consxderably ]arge, and we can see one of the outstandlng
lowland dlpterocarp Forest in Southeast A51a._ Thé forest near the point,
'-1nvest1gated by Osaka Mun1c1pdl University team in 1980 - 1981 is
especlally good; on” the other hand, near 18 Lm point, a heath forest
ethat is distributed only in the limited areas.of Southeast Asia, such as
Ceastal terrace in North Borneo, east coast of Malaya, east coest of
Sumatra, and southwest Ceylon, can be seen growing as arlarge island in
Clowland dipterocarp forest. '

On the other hand, between the undulation and the Mehakam River, swanps
are deeeloped'in bands, forming sﬁemp gressland;

in Sebulu Afee, immigration. ig stilk going on, elthough in.a small part,

and cutting, burning, and clearing of forest into farm are carried out.

{n) Primary Forest:
i. Shorea forest (SEB-1)

The-pfincipal species of eonstitﬁtiqn of the primary forest
near 40 km point of the new forest road is as follows (number

of trees in 25m x 20m):

Shofea'Smithiana'

2 (65m and 50m in helght)
'Shorea ovalls : 2'(65m and 45m)
"Shorea leprosula 1 (38m)
 Ceear1um LJLtorale 1 (38@)-
Durie du]c:s 1 (33@5:
Eu31deroxyiee zwagerit .i

(35m)

of EuSlderoxlen {Ulln) are accompanylng,'and the forest 15 one

of the typical lowland dlpterocarp forest.ln East Kalimantan.
'.No trace of se}ectlve cuttlng could be found there. Three

helght—DBH dlstrlbutlon for trees of over lOcm DBH and over

10m in helght in the ptand is as shown in Table 8.
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Table 8 CorrelAtioh between distribution of tree height and “trunk

diameter in primary forést (Sebulu-1, 500 2) in Sebulu Area

CHeight' (m)

Total.

DBEH
(cm)

10,
.20

30

40

50
60
70
80
90

100

110

120

130

140

150

160

Total i5 | 5 4 1| 1| 2
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ii.

ShbreavEﬂsiderbxylon forest'(SEBé3):

The'forest'ié-almixed_oné'df'SHOrea'and Eusideroxylon, and the
principal trees of constitution are as follows (number of trees

in "20m x 25m) :

“Shorea ovalis : 2 (70m and 60m in height)

“Shorea leprosula . =~ - . 1 (50m)

Eusideroxylon’zwagefi 2 (both 30m})- .

- In the uppermést;layer;.Sﬁbrea;prédomiﬁatés, and in_the second

layer Eusideroxylon is prédominant.

~323~



'Trtscanla fores» (Heath forest) (SEB =2) -

.Heath forest° Ln Sebulu were 1nvest1gated by Kartaw1nata 1n

1980 1n detall, and three communltles of Cratoxylon glaucum~‘

"Dactylocladus stenostachys, Eugenia palembanma, Tlex hypoglauca#

and’ Sh01ea ovalis- Eugenia accuminatigsima were ldentlfied

:_We inVestigated*two'stands that wére'Occupied predominantly:by

'Trjstanla ohovata of lOm ~-20m:in height.

The pr1n01pal spec1es of constltutlon of gtand (SEB 2} were as

follows:

lst sméll tree layer {10m, 40%)

'Tristania obovata 4.4
'Lugenla sp j ' ' Co2.2
Cotyleloblum flavum ' ' 1.1
.VacC1n1um_sp._ : Tl
‘Tristania sp. - : 1.1

2nd small tree Tayer {5m, 40%i

Tristania obovata 4.4
Tristahia Sp. o 3.3
_ Fugenla sp. 2.2
"Callophyllum sp._' o . : .é.2
Cotyleldbium Llavum S 51
Calamus sp. S i TE.1
Glochi@iéﬂ sp. - : +.1

‘Shyxub layer (1.5m, 50%)

Omitted

Herb layer (50cm, 70%)
Omitted '

Moss. layer(Scm, 50%)-

Omitted:
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hASIexplained-above,'heath”forests in Sebulu exlst.as?lslahds
'in'lOWland dlpterocarp forést.. Hoﬁever,'one of:the”“iSlands“
was cut by about a half, and the heath forest was destroyed
' This was conflrmed by comparnson of the present state with the
,dlstrnbutlon map of heath forest drawn by sald Kartaw1nata.
The olearlng of forest was carrled out w1th ant101pat10n of
_cultlvatlon, whlch was abandoned after the land berng found to
.be unsultable for farmlng, accordlng to what has been told.
At present, the land lS shoW1ng whlte sandy soxl mostly of
SlllCa sand. It is not clear why the land Lhat is as poorly
nourlshed as to grve heath forest was selected for farmlng,
-but we strongly feel that studies on proper utilization of

land is 1mportant (See Part T)

(B) Selectlve Cuttlng Forest, Secondary Forest and Others

Observatlon from a hellcopter shows that selectlve Cuttlng forest
OCCuples a con51derable area of Sebulu Area but no data were aval-
lable thig time. Pioneer secondary forests were observed along
forest roads.in stripes, but no analysis was @ossible.either this

time.

() Swamp Grassland

‘ Swamp grassland is formed on the swamp between undulated 1and and
the Mahakam Rlver, and the predomlnant spec1es there is a specres
_of Scrlpus w1th accompanlment of Phragmltes and other true grasses,
ferns, and orchlds ih small numbers.' It is a grassland as a whole,

-but small scrubs are ‘formed here and there in patches.

Muarakaman-Semayang Like

Large and small lakes and swamps are scattered upstream of Mahakam River
from - Muarakaman v111age at the middle reach of the river, and the whole

surroundlng area forms a huge swamp.

“The Vegetatlon in the swamp is- that of a swamp grassland of a: large
_area,_surroundlng the lakes and that of swamp forests surroundlng the

'grassland The border between the grassland and’ the swamp forest 15

not necessarlly'concentrlc, but swamp forests are formed as lslands, to

be scattered in the grassland. 1In some parts, swamp grassland is” formed .
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ag an ialand:injthe:swamp forest." In-some"other-parts, both'are_fbrmed
in mozaie. | ' o '. '
Although the area 1s called a swamp, 1+ is not flooded all year round
and the dszerence in water level is large beLWeen the ralny and the dry
seasons, Therefore, the areas_of lakes change remarkably-by;the-seasonm
and some of.the lakes Show their.bottoms:in dry season The width of
river also Changes largely, and the river banks are submerged in the
water in rainy season ercept those in hlgh places. The area outs;de

the banks is flooded.;n a large area.' ‘Thus many forests are land

forests in dry season but are covered With Water in the rainy season.,

The swamp forest and grasslands in thrs area can be reached w1th great
difficulty, and a sufficient 1nvest3gat10n was not done in our two ex-

cursions, The outline of the lnvestlgatlon is as follows:

(A) Riverside Forest

Along the waterway in this area;'Gluta'renghas_and‘CoccOserasj3p,

are found in rumbers. They grow in thin'stripes-on'the banks

along the rivers. They_are not mlxed very much wrth each other and
grow separately. “Coccoseras is flooded by 2m - 3m in the rainy _
season, while in the dry'season; they are found on the banks exposed,
In the dry season, the aerlal roots are exposed but in the railny
season, the root. system and a large part of the trunks are submergm
:1n hater, show1ng the forest canopy alone. on the other hand,

'Gluta grow in the flat on top of the banks, and ‘their lower parts

are submerged in water in the h;ghestfwater but not in other periocds,

(B) Swamp'Forest

Aloqg the mainstream of. the Mahakam Rlver and ltS branches up-
stream of Muarakaman, swamp forests and grasslands are dlstrlbuted
in mozaic. An example of. COmpOSlthn of the swamp forest is as

'follows:

iy _Swamb forest near Sabantulung'(MK~2)

Small tree layer {1.0m in helght 609 in vegetatlon ‘coverage)

Barrlngtonla sp. coverage 4
'Fugenla llneata ' : )
Aglala sp. T
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- Unknown tree- - - o 1

'Shrub'iéyer:f3mg 20%)

Barrlngtonla sp.' o :' 12

Aglala sp. ' : +

Herb layer (lm, 100%)
Oryza Sativa var. fatua (?) 5

(water depth in dry.season:- 20cm)

. Swanp forest neéar Kotabagung {MK~4)

Tree layer (20m, 70%).

Gluta renghas . coverage 4
Small tree layer (10m, 30%)

Eugehia sp.. 3

‘Barringtonia sp. 2

'Dillen§§ excelse ' 1
Shrub leyer (3m, 30%)

'Barrlngtonla sp. _ 2

.‘OnCOSperma sp.. o 2

"Dlllenla excelsa 1

Herb iéyef {2m, 100%)
Omitted

(Depth of ‘water in dry seesen:_ 10cm ~ 20cm,,

Depth of water in rainy season: 50cm - EOcm}”

(C) . Swamp :Gras'slan'd
' The center of vegetatlon 1n the swamp is swamp grassland that
occuples a vast area in Muaraxaman Semayang Lake - Area. The vegeta~
tion in the area wae not 1nve5t1gated in detall, and the fo]low;ng

is an outllne.
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" The main body of vegetation ln the grassland lS composed of grasses

con51st1ng of specles of Cyperus, Oryza, Juncus, Panlcum, etc. and

the grassland is of a true grass type. These plants qrow sometlmen

_as a mlxture but generally by predomlnance of a. certaln SPECleS like

a pure community. ‘The tendency is especlally atrong with Oryza Sp
and Juncus sp.

These swamp grasslands of true grass type sometimes are formed as
seas of grass in a vast area, sometimes not so large as that in a

swamp in undalating land, In tﬁe'lattéf.caSef_the.swamp:grassland

.graaually shifts into.a grassland on hilly land with Alang Alang as

its major plant.

Kartawinata (1980f staﬁed fhat the. swamp grassland in this area was
formed as a_result'df.repeated bg#n%ng in the dry season and is '
of a similar nature to that of‘ImperataV(Alang Alang) grassland on
a dry land. Anyhow the ﬁast swamp seems to have:a possibility to

be a large rice field zone,

.Riverside.Grassland

On the banks of rivers in a gentle slope in the area, rlver51de
grassland, occupied predomlnantly by plants. of famlly Poaceae of
a large size, is fp;meﬁ sporadically. They are mostly Phragmites
grassland aﬁdisaccharum grassland, but their'deﬁailéd_data ﬁaﬁéj

not been available.

(4) Relatiohships between Vegetation and Human Life

1)

Destruction aﬁd Disturbance of Vegetatioh-

As the coﬁcrete and main factors of déstruction'and.disturbance
of Vegetation in East Kdlimadtaﬁ, the' following can be cited, as
is the éaéé_in other}distriéts;” They aré Cuttihg of forest (clear
cutting and‘selecﬁiﬁé'cutfing); shifting cultivation, normal cul-
tivation, and accompanying factors that'précedés, such as opening’
of :forest road, plant construction, and formation of village by

immigrants.,
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:Forest Cuttlng

The largest problem ln the world at plesent _aﬂ regards con~

-servatlon of the na ural resources feiy natural env1ronment in-
Jthe troploal-raln_forest is naturally cutting of the’ troplcal
raih forest{-' '

;Also Ln Fast Kallmantan, the tropncal rain forests have been

._cut in many dlStrlCtS. Especially in the areas wrth Ba11k~

rpapan and Samarlnda as thelr centers, scareely no prlmary

forest is left as’a large lot, and even a seemlngly prlmary

forest among rain forest lS often an old selectlve cuLtlng

forest, as explalned above.

:On the low hllls alonq the llne connectlng Ballkpaoan and

_Semayang Lake in-the mlddle ‘reach of " the Mahakam Rlver and

in the area to the north’ of Sebulu in the mlddle reach of the

;Mahakam Rlver Very good forests, especrally, of lowland tr0m
plcal raln forests are Stlll remalnlng 1n a wide range, but
these forests are belng cut, and the remalnlng area is dw1nd1—

Cing.

Forest-cutting-in~East‘Kalimantan is carried out by clear
cuttlng and selectlve cuttlng. '
Clear cuttlng lS resorted to in lands near a V1llage,_for

transmlgratlon( comparatlvely near road along a river, etc.

And the land” after clear cuttlno is ueed as farm,'shlftlng

'Lultlvatlon, banana or plneapmle farm,: coconut palm farm, etc.
'ThlS_ShQWS that the Clear cuttlng 1s net for harvestlng the
timber-as;the main object'bute£0r-utilization.of,the:land for

‘a pukpose other than forestry, and the utilization is not

alwaYS'lasting, and the land is often abandoned,

Selective cutting is resorted_to ﬁithﬁao object of'barﬁesting

the tlmber;_:iﬁerefbre, only'useful trees-are éut- and the

diametexr of the trees is large, ~Ulin. (Eu51deroxylon zwagerl)

was the pr1nc1pal spe01es of old: selectlve cutting in East

"-Kallmantan, and this can. be estlmated by the stumps left in

old selectlve cuttlng forests in many dlstrlcte (see 36(3) -

1))
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At present nct only Ulin but also other useful ‘trees, mostly

Me1antl of D;ptorocarpaceae are cut selectLVcly.- And the

Limit of dnameter for cuttlng lS low, and. the degree of cutt-

‘ing is hlgh. Be31des, the destructlon and’ dlsturbance of

© _forest are by far' the greater than ‘those - ln thc age of the

manpower cuttlng by constructlon oi forest road in high density
and mechanlzatlon of yaldlng and transpcrtlng of the tlmber.
Addition of. various other factors ‘not expected can often
destroy the foreSt nearly to the case of cleax cutting.

The remains of selective cutting are often left unattended

-to wait a natural recovery. {(see Section 2).

$hifting Cultivation

Porests are often cut clear in East Kalimantan in order tc

‘utiltize the land for shifting cultivation. Trees are cut

towards the end of rainy season, and the trees not utilized

'-are burned after suff1c1ent drying in the dry season. AL the

end of dry geason in late august, the burning often covers the

sky with smoke as if it is covered by smog

Atter burmnq, dryfleld rice. plant is cul ta_vated usually,
followed by banana, pepper; pineapple, etc. After burning of

heath forest, pineapple is oft_en found, and in the .coa_stal_

tdistrict; coconut'palm is often planted.

The shiftiﬁg farms are often abandoned béfore_long,-and the

land is covered with Imperata {(Alang Alang), ferns, Melastoma,

‘Tréma, etc. and turns into-seccndary*grassland or secchdary

scrub in many cases. It is-often the case that cutting is

made agaln before such recovery of vegetatlon is completed

Fixed Fafminq

On -the land vhere. Shlftlng cultlvatlon is couducted,

_the- farmlng is abandoned a few years after Cuttlng of the

forest and burn1ng, and the vegetatlon is recovered although

-it-is of a secondary and of low grade. On the contrary, on

the land where fixed farmlng is. conducted the cut—over area
of the forest is cultivated and cultivatlon is contlnued

seml—permanently. And the vegetation there is that of so-
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'called fleld weed oommunlty wh.rth laste as 1ong as the cul-ﬂ.
tmatron s contmued._ However, rf the farming m a’oandoned
due to loss of * fertility or neglected the land" turns readlly

1nto a secondary grdssland o

Recovery of Vegetdtlon ———-Dvnamlcs of Secondary Vegetatlon —

Ae to the pos iblllty of the troplca1 raln forest especrally
dipterocarp forest- restorlng its orlglnal vegetation after its

natural condltlons are destroyed, we have no data to glve a clear

anewer ' However, we can at least say that the orlqlnal vegetatlon

that abounds in varlety A8 in the exrstlng primary natural forest

would be very dlfflcult to restore even after lonq years. - The

external shape may be regalned but the quallty of the forest:

‘récovered will be pretty dlfferent

The recovery of vegetatlon on the land after destructlon or dls—
turbance of vegetatlon, how 1t recovere and what klnd of vegetatlon
is recovered depende largely ‘on the quallty and degree of 1mpaot
glven to the vegetatlon at thL tlme of destructlon or dlsturbance
or thereafter. The condltlons of recovery in vegetatlon that were
observed in East Kallmantan, that is the dynamlce of secondary

Vegetationr are as follows:

(A) Recovery in Seleetivezéottiﬁq:ForeSt

Amongfthe'impacte given to.primary forest, Veelective cotting is
.naturally lower 1n the degree of ‘disturbance than that of
'clear cutting ThlS is especrally true 1f the rate of selec-
: tlve cuttrnq LS low" and due’ care ‘i taken ih transportetlon

Vof the tlmber not to dlsturb the forest

However, in, actual operatlon, seleotlve cuttlng is dlrected to
_SpelelC spec1es that are useful and a large area of forest
must’ be operated 1n order to harvest a certaln amount of
tlmber, bagides mechanlcal power belng reSOrted to at present

'for transportatlon, the forest is often devastated

As explalned above many old seleotrve cuttlng forests can be
: found around Ballkpapan and Samarlnda.e They look as 1f they
are perary forest phyeloqnomlcally, but etumps of Ulln

(Eusrderoxylon ?wagerl) are found here and there, ShOWlng that
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they were cut selectively. Thus the old selective cutting

forest has recovered.so well in forest phase .that it is diffi.

cult to discriminate from prlmary forest if the decaytng

stumps are disregarded, but: lf one conelders the quality of

the forest, it is clear that it is dlfferent from the primary
forest before cutting. Many of.the;old selective cutting

forests are Shorea forests, but originally they must have beep

-Eusideroxylon-Shorea forest.

in contrast to the old selectiﬁe cutting, the present selective
cutting operation has an effect on £he vegetation as serious
as that of clear cutting.in some cases. Devastation of lang
by mechanical transportation of timber is also remarkeble.
Therefore, considerably long years seem to be necessary before
the forest reco&ers up to the state of old selective culting

forests,

Secondary Forest as Pioneer Phase of Secondary Succession

Near the road from Samarinda to Balikpapan, many small tree
forésts and scrubs are found, that can be regarded as pioneer
phase of the secondary succession.. The secondary succession
is started on wvarious lands such as areas of cutting natural
forest, shifting farm, abandoned farms, etc.; but pioneer
forests are formed on habitats of yellow to reddish yellow

podsol soil after cutting.

The pioneer forests or pioneer scrubs in the area are small

tree forest or scrub having'Macaranga triloba, Macaranga

'glgantea Piper aduncum, Trema orientalls, Melastoma malabath-

ricum, ete. as dominant speciles. Among them, Macaranga triloba

forest is the most predominant of small tree forests and

Melastoma malabathricum scrub of scrubs.

Durability (Stability) of Secondary Grassland

The secondary grassland formed on the cut-over area or aban-

doned farm is generally unstable and does not last for long.

It usually shifts into a communlty of a hlgher level such as

sun forest or sun scrub. However, in the districts of tro-

pical rain forest in Southeast Asia, stable and long lasting
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secondary grasslands are often observed. Imperata ¢ylindrica

(Alang Alang) is one of the typical ones, and changing of

forest zdne into grassland zone of this type is well-known.

This is not an exceptidn in East Ka!imantan, Especxdlly 1n the
area to the southwest of Ballkpapan a large qrassland of
Alang Alang can be seen. However in the area between Balik-
:papan and Samarinda and in the middle to lower feaches_df the
ﬁahakam’Riﬁer;_it'is h@tiso‘lérgé'as to be called a sea of
grass. This seems to mean that the artificial interference as
the cause of transition into Aléng.Alang grassland was limited

ohly to the area albng the road and river.

It is well-known thatrstable and lasting grassldnd_éf Alang
Alang is férmed on the abandoned shifting farm. ~ In fact, most
of the Alang.Alang'grassland 6b3erved by us were formed on
"such habitaﬁs.' Howéver{'oh some of the'abéhdoned'shifting
ﬂmm,MmmﬁmmiﬂwﬁﬁorMﬂhﬂﬁMwwnméammmmmdby

some ‘unknown reasons. It is estimated that the diffefénce in
the 5011, period of shlftlng farmlng, ‘oYops cultivated, method
of cultlvatlon, etg. caused the dlfference, and this is an

open Question'to be studied in the future.

On the other hand, some facts have been observed that show
thdt Alang'Alang grassland is not always a lasting community.
Namely, the lower layer of scrub w1th predomlnant Melastoma
of about 2,5m in helght was covered with dead Alang Alang by
coverage -3, whlLe live Alang Alang,coverlng by coverage of

2 to 3 was.Weak and.going to die. This is cleafly the éasé
of Aiéng Alang grassland, shifting into Melastoma scrub, and
suggests that thﬁre is a dlffer@nce in the Stablllty among

Alang Alang grasslands.

Anyhbw; it would be one of the urgent subjects for an effective
utilization of land in Southeast Asia, ingluding Fast Kali-
mantan, to clarify the mechanism-of'the formation of. Alang
Alang grassland and the reason of its durabildity and to study

and find a sultable means for reduclng the durability.
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Fauna in Rast Kalimantan

Mainly on Mammals —

Investigation of fauna is more dlfficult than ﬁhat'of flora hecause animalg

move and sightings of them are not frequent. Thereforxe, the investigation

at this-time was focused on the following three points that are expected to

give some results by the short period suxvey for one month.

L

Listing up of mammals in East Kalimantan, 2) mammalian fauna after

selective cutting of forest, and the effects of selective cutting on

the poPuiation density in ecach species, and 3) trap hunting as relation-

- ships between man and animals.

(1) Method of Investigation

1)

2)

Sightings of Mammals and Inguiring Investigation

Encounters with mammals aye low in frequenéy and just for an
instant, and many mammals axe nocturﬁal,rall of which make
their direct obserﬁation extremelyrdifficult. Therefore, one
or two persons fandémly strolled in forests or on forest roads,
Otherwise, we dro&e a car at a siow speed or sailed riﬁers on

a speedboat, expecting to find animals.. Observation was under-
taken with a binocular telescope (x12) by day and at night
{with the help of a head lamp). Daytime observation was center-
ed in the early morning and evening, and night time observation
during 18:00 to 21:00. Also we obtained information on the
kind of animals living in the district and on the abundance frou
the inhabltants. Our investigation was made at five locations
for Seﬁeral days to a wéek.at each location {Sotek, Sebulu,
Lempake, Samboja, and between Sebulu'and.river mouth delta
along the Mahakam River} . Iﬁ Lempake and Samboia, facilities
of the research centers in the Mulawarman University Forests
were used. . Sméll_mammals were Captured with wiremeshed box

traps baited with banana.’

Investigation of Trap Hunting by Local. Bunters

From four professional hunters much information was obtained on
various subjects: kinds and number of traps used, kinds of
animals caught, actual numbers of cdptures, income, way of Life
etc. The persons ingquired were Mr. A in_Sebulu.énd M. B in

Samboja, and the other two (Mr. C in Lempake and Myx. D in
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Sebulu) who had hunfe@ in the past.'ISevérai leg traps and
neck traps set in fdreéts weré investigated, and they kindly
showed us héw to set them, how the traps work and the knack of
handling. Siﬁce bow trap'is prohibited, they made a miniature

and explained about its actual size.

{2)  Mammalian Fauna and Their Abundance
1) Sstudies on Mammalian Fauna

The history of étudy on the mammalian fauna in Borneo was given
by.Medway (1977) in detail. Tts modern review was given by
Chasen & ¥ioss (1931), Daﬁis (1962), HarriSOn_(1964), and

- Madway (1965','1977); the mommalian fauna in Borneo Island has
been almost com?ieﬁely'ciarified'by-théir works.
Studies on mammalian faﬁna for the whole érea of Indonesia can
hardly be foﬁnd. Rebently, Van der zon (1979) listed up the
mammélian fauna in each of the islands. There is a general
book in English (Vee&er$~Carter 1979). The mammalian fauna of
Bdrnéo Island has been in#éstigafed moré than that of other
Indonesian Islands because of the energetic investigation by
Medway, Harrison, and others in'Malaysian North Borneo (States
bf Sarawak and Sabah) with comparison to mammalian fauna in

‘Malay Peninsula.

In Borneo, description of species is.nearly completéd-for
medium to large-sized mammals such as Primates, Carnivora, and
Ungulates. Small mémmals such as InSectiGora, Chiroptera, and
Rodentia are large in number of species, and identificatioﬁ is
difficult, and many of the animals have not been decided whethexr
‘to regard them as an independent species or a_éﬁbspecies. By
a.recent'surﬁey, 2 cﬁiropteran species were recoided as first

" ih Borneo. (Kobavashi et al., 1980). However, according to

: Dé&is (1962); no ?aluéble new Spécies hés been discoﬁered since
1983, and no valuable:discévery'has beer made since 1903 except-

ing for Chiroptera.
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‘Mammalian Fauna in Borneo

Species of mammals distributed in Indonesia is extremely many,

Van der zon (1979) listed up 501 species; 30% of which 156

'speéies are endemic to Tndonesia, Since 199 species are listeq

in Malay Peninsula (Medway 1969) and 263 species in Thailand
(Lekagul & McNeely 1977), the number ~of species in Indonesia

is 2 to 2.5 times as many as in other tropical countries.

Three Ffactors can be involved for the abundance in species as

follows: 1} Predominance éf tropical raip forest where the
largé number of animal and plant species are found (Setting
aside the reason why the number is'laige in the wmain forest),
2) In&asion of Marsupialia . .from Australian zone (47 species
as a total of Monotreﬁata and Marsupialia according £o Van der
zon), and 3) Presence of many isolated islands that promotes
speciation {In Celebes; for examplé} more than 70% are endemic

species).

According to Medway (1977), the number of species of land
maﬁmals in Borneo is 196 (29 families and 97 genera). Table 9
shows the numbers of species of land mammais endemic to Borneo
and those common té Borneo, Java, Sumatra, and Malay Peninsula,
according to Medway (1977), sixty—se%en species of bats are
excluded in the table. About 30% of the total are endemic to

Borneo.

Similarities between Java and Borneo and between Sumatra and
Borneo were compared., Thirty-nine species are common to the
three islands (SJB, MS8JB). Three species (JB, MIB) are common

te Java and Borneo, while 39 species (SB, MSB) are common to

Sumatra and Borneo. Such large difference will be due to: 1}

Sumatra is closer to Borneo than Java, 2) Java is ﬁhe smallest
of Greater Sunda Islands and is.located between Malay Peninsula
and Australia, which make the nﬁﬁber.of species sméll, and 3)

destruction of héture by the human beingrthat is the-qreatest

in Java.
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Table 9 - pistribution of land mammals living in Borneo
(_Be.' Borneo, S: Sumatra, J:. Java, M: Malay Peninsula)

Range of | Number of
distribution species

T T T . T —
Endemic to Borneo B . 35 27.1%
Endenic to Indonesia : SB ' 5 :

' ' JB S 2 7.8%

SJB 3
Common to Borneo and MB 2 . l.6%
‘Malay Peninsula ' ' Co
Common té Bormeo, ¢ | MSB 34 26.4%
Malay Peninsula, and '
Sumatra
_Cdmmon to Borneo, Malay MJIB 1 0.8%
Paninsula and.Java
Common to Borneo, Malay . MSJB : 36 27.9%
Peninsula, Sumatra and ’
Java
bifferent ranges of ' : ‘ 11 8.5%
distribution by differ- :
ent authors¥ '
129 100.1%

% 2 species are possibly endemic.to Borned.

Of the 129 spe01es llVlng in Borneo as mdny as 78 species
(60 5%) are dlstrlbuted also in Sumatra (SB, 5JB, MSB, MSJB),
and 73 species (56.6%)_&150 in Malay Penlnsula (MB, MSB, MJB
MSJB) . A1l of the specieé common to Bofneo and the Asian
contlnent ‘are found in Malay Peninsula (Note: The distribu--

tion of ‘Bos javanicus 1n Malay PenlnsuWa is doubtiul at present,

' Of the genera, genus Dendrogaie of the family Tupalldae is
distributed only in northern Borneo and Indone51an Penlnsula)
Therefore, mammalian fauna in Borneo is apparently similar to
that 1n-Ma1ay Penlnsula and . in Sumabra. These areas are
1nc1uded in the Orlental Zone as zoo~geographlcal sections,
Malay Ppnlnsula and Greater Sunda Islands ‘are on Sunda Shelf
of 40 Fathom max._depth and are.thought that they were '

commected by land by recession of the sea in Pleistocene (see
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Sartono 1972).

The peculiarity of mammal fauna in Borneo in comparison with

that in Malay Peninsula and ih-Sumatra'is: 1) the absence of
largée Carnivora.spch.as_tigér and leopard and_2) the' abundance
of tupaid species (tree shrews, TuPaiidae, primitive primate
often'classified as Insectiﬁoré recently). . There are 10
species in Borneo in which 6 are endémic, but only 3 in Malay

Peninsula.

Number of Species Captured or Sighted

Table 10 shows a list of mammals sighted or captured in the
present'investigatioh, Animals'captured.ih"the_five investigaH
tion locations were 6 spécies or 9 individuals, and those.
sighted 19 species of 42 times. Explanation'will be.gi#en as
follows for each of the orders. .

Order Primates: Four specieé of the genus Tupéia or 7 indivi-
duals were captured with bait of banana. Two of the species

could not be identified with the taxonomic keys by Lyon (1913),

‘Harrison (1964), and Medway (1965). oOur unidentified specimens

were not externally identified as‘gi;ggggj El_gliEJ'Eﬁ;gracilia
and T. ﬁontané collécted in Sabah in North Borneo (Kobayashi
et al. 1980}, gh;splendidula”haﬁing red tail were also sighted
from a caﬁp at 77 km from Sotek. T. wminor was sighted once each
in the uni§ersity fbrests'in Bukit Soehurto and Lempake, both

moving -on the ground and on fallen trees. Ptilocercus lowii,

which ig the only'nocturnal:tree shrew, was once moving'busily
on a tree in Soehurto university Forest at night. It has been
believed to be distributed only in North Borneo, but our sight-

ing suggests that it is distributed in the whole island.

.Much time was spent for searching for Nycticebus coucany av

night, but it was seen for four.times only in the secondary
forests. at several km away from the timber company (K.T.I.) in

Sebulu,

Two species of leaf monkeys weére sighted; troupes of Presbytis

" rubicunda for five times and a troupe of P. cristatus (of less

than 10 individuals) near Mahakam River Delta once. Nasalis

© larvatus inhabiting only in mangrove forests was sighted for
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Table 10 List of mammals captuted or sighted

T - — T sotek | Socharto | Delta-Sebuln Leméake Sebulu
wﬁ6§éEE;Primates : - o
Tupaia splendidula 0 ' oc
‘., minor | oc | | o
T, sp. L | ac |
T, Sp. 2 _ . ' : . c
ptilocercus lowii - 1 -0
Nﬁcticebﬁs cohcéng . : I ' 0
Presbytigsrubiéunda ] o - o ._ o] '
P. ) cristatus
Nasalis larvatus - (0)

‘Macaca fascicularis

Hylobates muelleri 0 o o
Pongo pygmaeus - . ' - | 0 (0)

Order Rodentia -

Ratufa affinis : : : 0

Callogciurus

Sundasciurus Sp.

Rhinosciurus laticaudatus

Petaurista 7 petaurista

OO_OC

Rattus sp.

Order Carnivora

Mustela nudipes 0

Viverra tangalunga 0 o . o

Neofelis nebulosa o C

Order Artiodactyla

Sus barbatus 0 F : ) F F

=

Tragulus sp. = F |

Muﬁtiachs muntjak

Cervus unicolor F TR

Bos javanicus B

O: Direct observation, D: Captured, F: . Foot print
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three times auring a'cruise from Samarinda to the rivex mouth ;
two were Lroupes and one was a solitary male. Manqrove foredts
nore developed at the seashore of the Bay of Balikpapan than on

the riverside of the Mahakam River, and Nasalls larvatus was

sald to be seen around Sotek."gacaca‘fasciCularis was common

between'Sebulu‘énd the river mouth.

The presence. of Hylobates mullert can QaSlly be. knowﬁ by the

peculiar cry in the morning and evening. -In two sightings,

they were moving in a pair. Two to threé Pongo pygmaeuses
liﬁes in the university forest of Tempake (Two animals were
found close Lo each other in one sighting). Dr. Takuo Yamakura
{Osaka City.UniQersity, Department of Bioclogy) sighted it
durihg botaniéal in&estigation between the immiqfanfs'village
and K.T.I., Co., in Sebulu, and the interim report by the Third
Group refers to theix obserﬁation of an indi§idual captured

in Sebulu recently.

Order Chiroptera: Mo large cave is known in the area investi-
gated. During investigation at night, solitary flight of bats

was observed for several times. No flying-fox was sighted.

Order Rodentia: Rodents can roughly be classified into diuxnal
squirrels and nocturnal rats. Squirrels, egspecially genus
- callosclurus, were commonly seen in secondary forests and in

and around villages. A Ratufa'affinis was found carrying nest

material near the entrance of the unlver51ty forest at Lempake,

Nocturnal, flying squirrel petaurista was common in secondaxry

forests and near villages, Hystrix brachjura or Thecurus crassi-
‘piris was not sighted, but its threat snorting was heard at
night along forest roads. Seventeen species of the genus
‘Rattus are distributed in Borneo, some of which were éigﬁted

at night and captured with traps.

Order Carnivora: Viverra tangalﬁnga in the family Viverrinae

was commonly found in secondary fdrests_and near villages.
They walked calmly under the headlight of a Car'at.night, An
individual killed by a runnlng car was collected ' Two species

'of weasels were seen 12.6_km from Sotek. A Neofells nebulosa

captured'with a lég'trap'was found in ﬁhe unlver31ty forest in

Bukit Soehurto. These carnivores of a medium size are the
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final consumers because of the absence of laxgerSLZea predators

" like tigers.

Ordexr Artiodaotyia:' Sus barbatus and Cefves unicolor were

abundant in the. prlmary forest as well as in the setondaly
forests. The former damages corn and banana in the. ehlftlng
farms. At a p01nt 22 km from Sotok and further 17 km
talong a branch road most of the young trees of the genus
-Nuclea were found deprlved of the bark by "horn sharpenxng

-Footprlnts of Muntiacus muntjak and’ Tragulus sp " were also

commonj_although they are not so many as those of the above

tw0 specles. Foot prJnts of Bos' javanicus were found on the

same brarch road.

As to Order Perissodactyla,'Tapirgs ihdicus has been extinct

since the prehistoric age, and Rhinoceros- sondaicus is not

Qistributed. Mo trace of endangered Didermocerus sumatrensis

was found.

Vegetation. as Wild Animal Habitats
The vegetation in which land mammals live in Borneo is 1) tfopical

rain foresgst, 2) Mangrove forest and 3) mountain area.

We need not consider the conservation of wild animals inhabiting

undisturbed, tropical rain forests_ifrno hunting is undertaken.

In cities, villages, and shifting farns, only a few species of

rats have adaoted their lives to. the nhuman. env1ronments or rather

thrive as pestsg Habitats of w11d anlmals worth conserv1ng would

- be the secondary forest formed after cutting. Secondary- forests

after selective cutting are rapidly extending, but practically_
nothing has been. known of the capacity for wild animals in the
points of'nﬁmbers of species and their population densities. This

will further be mentioned at the later chaptex.

Inhabitants:in'the mangrove torests are completely different from

those in-the tropical rain forests;}'Presbytis cristatus and

Nasalis 1arvatus lnhablt practlcally mangrove forests only.- The

1atter lS endemlc to Borneo and‘ls-a peculiar primate., In Sabah,

others are abundant on the rlver51de of the mangrove forests and

- small branches of rlvers (Furuya 1976) Small mammal fauna 15

not well—ﬂnown.

-341-



{4)

Animals 11v1ng only in the mountalnous area,reqarded by both
Harrison (1964) and Medway (1977) as 1ndependent sPegles, ‘are two
three shrews Tupala montana and Dendrogale melanura and s;x speCLes

of rodents, Glyphotes 81mus* SundaSC1urus jentinkl, Drem0my

everetti, Rattus baluen51c* ‘Ri a]t:cola and R. baeodon*. . They

are all small mammals and endemlc to Borneo (Those with asterisks
were found only on Mount Kinabalu). . Because of their limited
habitat preference} their distribution ranges and the total popula-

tion shduld be'small.

State of Forest Wild Animal Utilization by Man

In order to utilize the wild animals living in the forests, natural
resources sufficient for regeneration of the amount utilized must
be maintained. IFf the rate of utilization is as high as to speﬁd
the "capital", or if no positive means of utilization such as intro-
duction of artificial breeding is introduced, it is not "utiliza-
tion" but it should ke célled "plunder". -Ih Ehis respect so far as
the forest being utilized is concerned, there is ﬂothlnq other than
plunder in Kalimantan. In the age when prlmary forests correspond-
ing to- "capital" existed beyond plunder areas, or in such regions,
the "utilization" would have been to the extent not to spend the

capital.

There is no réstriction aéainst capturing and.killing wild animals,
especially mammals and birdé} The means ofrcapturing is trapping
or expelling by dogs because possession of firearm is not permitted
except. for the army and police. The object of ‘killing is 1) as
proteinic food, 2) protecting shifting farm, 3) as a pet animal,
4) for medicine oxr charm (horn and tusk of rhinoceros}, etc.; and
in addition, the mumber of animals killed just because they were
found is riot small.  Since trapping is the usual means,; the trapp-

ing method and the preys will be mentioned.

1) Capture‘by_Trap

"Two kinds of traps are dsed: - wire trap and bow trap. The_wire
trap has two types; leg ‘trap, binding legs, and neck trap,

binding neck. -The trapping procedures axe as follows:
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‘Leg tfap (Jerat kaki}: A in Fiq. 2 shows the'wirelpert of

the trap. The wirxe of about Smm in diameter consists of

a loop that works te bind, -as long as 105 cm if stretched,

-and a stretching part 400 cm- - 500 cm long. At the conne-

cting part, é_stopper of ironwood {sanktan) is bound'with

a thin but strong wire,

E shows. the conditions df'settihg The wire lS bound to

the tip of a pole at the rlght end of the flgure. The
.'pole, 5 cm - 7 om in diameter and about 300 cm long, is

. thrusted. Palawan may be the best wood for the pole.

Brahches of trees are set on both sides of the 1qbp'by

crpssing into X so that the animal will pass juét'on the
frep. The trap is set on aﬁ ahimal trail, nerfow hUman
;6ad, or at the end of a fallen tree (It is danqerous.if

set on a human road, and some people weaken the tension

 of the wire).

B shows the state of setting in an oval ring. Thin

branches or plates are arranged close to one another but

. without conpection, the loop is placed on the floor and

then fallen leaves are scattered for camouflaae. Compara-

tlvely thick branches are placed on both sides, so that

. the animal would keep out of them and step on the floor

where the lcop is set.

C shows a sectional view. Ope end of branches forming
the floor is placed on the ground, while the other end on
a branch placed perpendicular to the floor branches. Two

branches of:the same thickness are laid in a distance of

‘a few cm on tWo piles, called petik, of ironwood. The

two branches are held by a stopper to'whiéh the wire is

. bound at the center (see also B). When an animal steps on

the floor, the branch slides downfalonQ'the:pile, and when
Lhe stopper is dlsconnected, wire is; pulled by the bent
pole, ‘and the loop contracts to. catch the leg {seé D).

The pltfall is gradually thlnner at the rlght end so that
the stopper will not be caught by the ground and can fly
freely
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From the connection of the wire, anotheér wire is connecteg
to extend, and a log. of 250 cm long is bhound on the end
(see A). This log was seized in the bush in case of the

animal getting out of the trap after Strquling.

Neck trap {Jerat leher) Fig. 3D shows a neck trap. Tt

.was sel on a narrow road passing through a bush of fern

like a tunnel The trap was made of wire. of 3 mm in dia-
meter. The noose tightens as the anlmal bthkS its neck,
and the knot ({(a) passes through (b) and stopq at at0pper
(c) made of ironwood. Owing to action of the stopper, the
noose does not tighten than the thickness of the neck, to
prevent the animal Ffrom uffocating..'To prevent the loop
from gettlnq looge, hard wire (b) in v shapé_is tied on,
The wire is tied on a log, standing on the ground loose,
and the animal is caught by the bush aftér'dragging the
log. The stems of the_néarby fern are bent and inserted

into the untwisted wire, so that the loop does not swing.

Bow trap (Jerat panah, Hurler trap): 'This ig a device for
shooting an arrow automathﬂ]ly ‘when one touches a line of

wire stretched on an animal trail, and Jt is extremely

dangerous,. The wire is set at 20cm in helght above ground.

When an animal pulls the wire by the leg, the small 1oop
is pulled; the stopper is disconnected, and. the arrow,

pulled by the wire, is launched. The arrow- (tombak) set

-on. the bow hits the animal. The arrow is connected with

the bow, and the animal cannot flee from the place. The
shaft of arrow is_made of ironwood or bamboo, and the
arrowhead of ‘metal is made of ironwood or bamboo, and the

arrowhead of metal is inserted on the shaft. The hejght

.of‘the targét is set at 40 cm above. ground in'cése of

Sus barbatus and 80 cm in case of Cervus unicolor. The
length of arrow is 300 cm and the arrowhead is set at.
250 cm dlstant from the- anlmal trail. The bow is 400 cm
long and'ls set by thrusting into ground by 50 cm at a

distanée'of 200 cm from the animal trail. The bow trap

used in Sarawak is gimilar in construction (Meluda 1964).
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‘On the road in front and’ b@thd Lhe trap at a distance of
2m,. s:Lgns shown in P;g 3¢ are placed. No pmson ig U.Slld"_.
1ly upplxed on “the arrowhead but tribe Dayak sometnmes
'uses a p01son {cbat]. It is a sap af tree 1po, Antlarlé
§9§&g§£§§ Lesch ~and the animal may die withln a minute,

Anotner polson used for runnlng in a stream to catch flSh,

Tuba kapux, Derris elliptica Benth, is said to be effective.
of thg'thrge kinds of ﬁrébs'abbue, leg”tfaQS are most fr9w
:quently used becauseidf théTSafefy, effiéiéncy, and easi-
nesé of héndling._ ‘It is useful for- Sus Eggggﬁus damaglng :
“corn and banana in thftlng farms. The dangerous. bow traps
are still used.agalnst the prohibition,. and one must be
véry caraful in walking iﬁ'fo;gsts,' A case of a man being

killed by the'trap about a year ago was heard in Lempake.

Capturing. by BExpelling by Dogs

Ahimals are expelled out of a forest:by a'féw ddgs and are
kiiled by lancing. The lance was made of wood with an iron

head.

~Hunting and Economy

The sizes of animals captured by trapslaré medium to large,

‘Cérvus unicolor* and Sus barbatus* ére_the'main preys, but

’"Muﬁtiac'us-muﬁtjak*, _Bos ' javanicug*, and Hystrix brachyura*

or Thecurus cra551p1rls* also caught. 'On rare occasions,

'Neofells nebulosa and’ Helarctos malayanus axe caught Animals

with asterisks are caten as proteln source, - Sus barbatus is

not eaten in Kalimantan where most of the inhabitants are

Moslems, but eaten by Chinese and Japanesé living in the towns
of Samarinda and'Bélikpapan. '

Mr. B, making living by traps, sets 33 neck traps and 28 leg
traps at the same time. June, 1981 was a month of large cap~
ture, when,Sus'bafbétué, larye and small, were cépturéd-as many

as 11 in ‘total. Qhé Nédfelis'nebulosa'aud a bird of the name

haruwai was captured 'in August, and oné Cervus unicolor and

two'Sus barbaﬁqg in September. He Sells the deer meat to a

merchant in a bazaar. It_wéighs 40 kg - 50 kg per animal, and
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the price is 1,500 RP/kg. The_weight of wild pig meat is 30 kg
- 40 kg/animal, and the price 1,000 Rp/kg, according to him.
The merchant sells the deer meat for 2,000 - 2_,500 Rp/kg and -
the wild pig meat for 1,250 - 1,500 RP/kg.

Changing of Fauna and Wild Animal Population

The change in the fauna and population of wild animals should be

mentioned separately in three divisions; tropical rain forests,

mangrove forests, and mountain districts. ‘The mountain districts

have not been investigated.

Of the mammals living in primary forests, many species may decrease

in the number of individuals or be eradicated locally by felling

of the forest, but scome otherxs may not be affected very much or

even increase in the number.. It was almost impossible for us to

estimate the degree of effect for each of 200 species distributed

in Borneo. However, some suggestions were obtained during our in-

vestigation.

1)

The Effects of Indonesian Selective Cutting on the Fauna

Methodologically, the effect of Selectiﬁe cutting can be esti-
mated, by comparison of the mammalian - fauna and.théit popula-
tion densities in primary forests and secondary forests. A
large secale Sélectiﬁé cutting with éxtensionfof forest roédé by
méchanibal power has been made for these 10 yearé. Theréfore,
faunal change albng the forest road will_represeht that for the
last decade. In&estigatioﬁrlocations at Sotek and Sebulu méet

this requirement. Lempake and Samboja were cut some years ago.

Table 10 shows only the results of obserﬁation in the secondary
forests after selective cutting. Because of the absence of dry
or semi-dry districﬁ_such as saﬁannah grassland-ih'Borneo,

secondary fOrests prOVide the habitats of mammals living in the

tropical rain forest.

(n} The_effectron primates: The following three points are

congidered.
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1} Death during cutting operation, 2) Capture aléng.the
__f_oxest road for sellj.ng _a_s' pet, Iand 3) De'terriorated habi~
tat conditions particularly for quality of food and ex£ent
of daily moﬁements. Wilson & Wilson (1975) investigated
the sgme area (ITCI:— Weyerhéeﬁser Concession and Kutal

Reserve) and obtained the following conclusion.

Presbytis yubicunda is not affected by cutting. 'P. fron-

tata and Macaca nemestrina may leave the district tempo-

rarily during cutting. Hylobates muelleri survives if the

selective cutting is nol serious but prefers primary
forest. Its population dénsity does not always go down.
Species that are most seriousty affected by selective

cutting and destruction of habitat are Pongo pygmaeus and

._Nasalis larvatus that are endangered species. The former
is slow in mbtion, and can-be killed during cutting opera-
_tién or caéturéa;féi'a pet, Sinﬁe its population density =
is vexy.léw;anywhere éhd fhey are a solitary primate,'even
captﬁpe'of small numbers will affect their mating and ‘re-
prbduction (Néfe: They'weie found in selective cutting
forest during our investigation, but it was impossible

for us to estimate the degree of affection to their popu—.

lation hy selective- cutting).

There are virtually no data.forVPOPulation change of pri-
mates before and after cutting. Marsh & Wilson (1981)
" proposed a hypothetical model for the population change

of Presbytis sp. and Hylobates'lar.after cutting: Pres-

bytis decreases in the mumber of individuals right after
cutting and for 2 to 3 yeaks, but recovers thereafter

gradually. Hylobatés lar maintains their number of indi-

“yiduals in the primary forest for 2 years after cutting,
“put loses it gradually 2 to 5 years after cutting, then
gently-:ecoﬁefs.' However, hoth primates do not recover
théir population levels in the primary forest éVen after

30 yéars.

-349~



2}

(B) The effect on ungulates: Didermocexus sumatrensis in

dangex Of'extinction wiil be 1ife~threaténing’in cut -
‘areas. For Artiodactyla, cutting seems to improve their
habitat cOndifionS_bY'thé gfowth”of underscrub on the
foreSt“fiddf. -Local hunters told that their rumber of
indi?idﬁals reaches the maximam 4 years after selective

Ccutting, then decreases owing to hunting. In the secon-

dary forééts invéstigated, footprints of Sus barbatus

and Cérvug uniéolor were abundant. They live also in a

émall secondary forest, going to be isolated, such as
Lempake. '
Scme people in Soték and Sebulu stated that. the sighting

points of Bos Javanicus retreat as the cutting advances.

The follow1ng two reasons are considered on their dlsappea—
rance at cutting areas: The anlmal is low in population
den51t1es but lives in groups, so that_it is easily hunted
to extermlnate in the cut area, or the animal retfeats
because of thelr shyness . In either reason, it is true
that_the total number of indiﬁiduals is steadily decreas-

ing.

For other animals, Wilson and Wilson {1975) state that
the birds and sguirrels living in the forest seem to be

damaged to the serious degree.

The Effects of Mangrove Forest Cutting

In Xalimantan where the land trangportation is still undeﬁelbpéd-
as compared with North Borneo, water-borne traffic is important;

and-villagés_are developed on riverside. Developed mangrove forest

- cannot be found at present on the rivergide of the Mahakam River,

- except in the river mouth delta_zone; and this will be a result of

a long hlstory of cutting. by man. Primates found only in the man-

grove. forest and surroundlngs are Macaca’ fa501cularls, Presbytla

crlstatus, and Nasalls larvatus, Recently, mangrove is cut on a

large. scaleln North Borneo for pulp resources, S0 - thera mammals
must be unde:_a deadly blow. Of these three SpECleS, ggsalls
larvatus is affected'most seriously by the destruction of mangrove

foiests (Wiison % Wilson 1975) .
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The Effects.of'ﬂuhting
Trap hunt;nq extends in the fOICSt along the forest road of tlmber

company as the forest road extends. - The range of trapplng is Wlthln '

_several kllometers from the roaﬁ. Mammals llvrng on trees are

damaged by selectlve cuttlng, and those: moving “on the ground are

captured 1n a consrderable number. Ungulates,. except Bosg javanicue

and Dldermocerus sumatren8ls ‘seem to increase their numbers over

these in the undisturbed primery forest.-

Most commonly captured,Sus barbatus is left unutlllaed because of
religicus reason. . Eurther, owing to traps capturlng medium to
lergemsiZed animals indiscriminately,'aniMale not increasing their
number: - by select1Ve cuttlng or those of’ orlglnally small rn number,

~

such as Bos javanlcus, Dldermocerus sumatren51s and’ Neofell nebulosa

may suffer con51derable damage.

In the mangrove forest the habltat for mammals living only in
riverside foreets has been gradually destroyed although on a small
scale. In addltlon, the number of anlmals captured as pet or killed

by throwing a stone seems to be not negligible.

5. Protection of Tropical Rain Foxest Fcosystem

(1) Protection of Tropical Rain Forest Ecosystem

1)

'Drotectlon Crlterla for Troplcal Rain Forest Vegetatlon

n protectlng troplcal raln forest vegetatlon, tWo crlterla must
be'establlshed that are the center of protection. One is the
criterion for selecting the plant community, or vegetation types, -
to be protected, and the other is the crlterlon for dec1d1ng pro~
tectlon level for the communlty to be protected The latter is a
~criterion establlshed u51ng the result of evaluatlng Communlty

based on a certain crlterlon.

. Flg. 4 shows a flowchart for the method of applying Crlterla for

'selectlng communltles to be protected, for evaluatlng communltles,

and for deciding protection levels.
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Protection criteria

Deciding protection level.

lSelecting communities to be protected —>

i

Deciding protection
intensity

Whole vegetation in
the area goncerned

communities for

Criteria for sele;E;£\

‘protection .__‘J/

Criteria for evaluating
vegetation

Deciding”

intensity of

<;: Criteria for deciding
protection :

protection intensity

<: Criteria for deciding
protection range

protection

Community to be prescrved| | Community to be preserved
' dn a part o C inall

3

Community to be conserved Community to be preserved

< Deciding protection range—%%éw

Ndnfprotéct—

}ing ‘community

¥Fig. 4 Flowchart showing the method of ‘applying

various. protection criteria in vegetation
protection ' R R
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Critgria for Seiectinq Communities for]P?otection{and An Exahpie

of its Application . -

Theftropical'rain forest community t@ be protécted could be descrrg
bed iﬁ'éhort as, “Répreseﬁtatiée an&'typiCai.fOrmétions of tropical
rain. foreqt on various typeb of habltats in the troplcal region”
Table 1l shows. the pr1n01pal formation of forest in tropical East
Bast, o

In the region of East Kaiimaﬁtan with Ealikpapan,:Samarinda, and
‘Nuarakaman as the cehter; that waq:invévtigated thjs:time, the
follow1ng forest formdtJOns among those enumerated in Table 11 are

distributed (The numbers show those in the Table ll)

(1) T?opical'lowland evergreen rain forest

(2) Hééth forest .

(9) Maﬁgrove forest
(10) Bracklsh water fcrest (nlpa forest and’ others)

.(11) Peat Swamp forest

.(12a) Fresh water swamp forest

" {12b) Seasonal swamp forest

Some of these fdrmations, in Fast Kalimantan,-occupy a huge area
in the primaryjconditiOns full of variety.eﬁen at présent, while
some btﬁeks aie rapidly_decreasiﬁg in hﬁmber under the effect of
human éétiﬁity.' Tt would be ideal ﬁo designate all of such forests
as communities to be protected and try to.preserve them perfect by
sultable protectlve means, but 1t ig clear that the ldea is unrea-
115t1c. Therefore, 1t is desixable to select as many communltles

as 90351b1e and protect them.

In selecting communities to be protected concretely, the following

categories can be enumerated as the selecting criteria:

Crlterla for selectlng communlty to be protected (case of forest

communlty)

H(l) Forest typlcally shOW1ng the cnaracterlstlcs of sald formatlon
_ or its. lower unlt (typlcalness) _
(2F 'Prlmary forest or natural forest almost in prlmary COHdlthHS.
(fqrest, completely or almost free from selective cuttlng-or
other human acti&ity). {naturalness} B

~354



3y

( 3 )

4y

(s

Forest formatlon or its lower unlt that is rarely seen in the

'dlqtrict (rarlty)

Fore%t formatlon or 1ts lower unlt that is going to be exter-

mlnated or extremelv rare 1n the district by reckleSS deforeq—'
tatlon or other human a01t1v1ty.. (dangor of extermlnatlon) _
Other forest regardéad as’ 1mD0rtant, sc1ent1flcally for malnr 
tenance of the sultable environment for man, or other reasons.

(other'importaﬁce)

As some of the examples:cf‘forest'formations or their lower units

to suit the selection criteria, the following forests were singled

out in the districts with_Balikpapan, Samarinda, and Muarakaman as

the centers respectively:

Example 1. ‘Tropical lowland'everQreen rain forest with'Deptero—

" carpaceae species as the principal component to the
north of Balikpapan: (Principal categbriésfof selection

criterion; (1) and (2))

Example 2. Rain forest, 51mllar to the dbove in a part of Sebulu

Aﬁeai (dlttO, (l)_and_(2))

Example 3, Rain forest similar to the above in anothér‘part'of

Sebulu Area:  (ditto; (1))

Example 4. Heath forest aﬁoﬁnd Sebulu: (ditto; {1) and (3))

Example 5. Mangrove forest near Kualasamboja: (ditto; (4))

Example'G; Brackish water forest with mostly nipa in the delta of

Mahakaﬁ Rivex: = (ditto; (1) .and (2))

Example 7. & part of swamp forest'around'Semayang Lake: (ditto;

(1) and (2))"

EXample_B. 01d selective cﬁtting.fo£ESt in Lempake (ditto: (2))

Protection Level and its Decision Criterion

(n)

'Protectiqn Level
;Prptectioﬁ levels can be considered from two'phasesi intensi-

‘ty and range Qf_protection.

The intensity Gf protection would be considered in two levels
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(Okutoml, 1973) preservative protection (?presefvation)‘and

conservative protectlon (= conbervatlon) They are_protéction

1evels but could also be talled forms of protection.

b}

Preservation -

This is a'leﬁel/form of protection where the vegetation to
be protected is kept at the éresent-natural state of vege-
tation "intact™ or almost in the state. By vegetation-is
meant here each of the férmatipns or its lower unit, and
by "intact® a state of:the plants as living crganism under
ndrmal.grOWth and death with gfadual and 1oca1'cﬁange in

vegetation.

Generally speakiﬁg,priméval nature is stable in itself as
a whole and qelf—malntalnlng to be left alone, and no
special management agalnst protectlon ObjeLt itself (tro-

pical raln-forest formation) is necessary, except protect-

ion in a narrow sense against external destructive factors

such as cutting, forest flre, and other unnatural actions

and-excessive damage by tree desease, lnsect, and animal

that destroys the normal ecologlcal balance (Okutomi,

1973).

Naturally in this level of "preservation“, no direct .
utilization of the object (timber, for example) to be

protected shall be intended.

Conservation

This is a level/form of protection whére the nature (here
tropical rain forest) is'proteéted while it is-utilizéd.

Kira (1968} stated, conservatlon means to control the

system of nature. within Lhe normal elastlc limit of

equlllbrlum, s0 that the max1mum harvest can be obtalned

from the system ‘As 1t is clear from the 5tatement it

-is a rational utlllzatlon of natural resouroes. In this

_ level/form of protectlon, lt Lomes to. be a_ problem of how

to obtain the maximum harvest while preventlng depletlon

of natural resources. In this level, to a difference from

_the foxeéoing levél, gome change in the nature is allowed,
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but-exoessive;utilization that oah damage the hatural-
:equilibfiuhris out of the question.. For example, clear’
=cuttiﬁg'of.a.tropioal:primary yain forest ahd sucoeeding_
:shlftlng tultlvatlon makes it dlfflcult 1o recover the
_formatlons of troplcal ra:n forest _ Therefore, a rational
ut11lzatlon of nature should be wlthln the range of pos 551~
ble and smooth regenelatlon of" forest, and .this would limit
the selective cutting within a slight degree even in tro-

pical forests. -

Let.us oonsider next the range of protection.: Thefe are cases
where the marked commuﬁity for ?rotection=in the specific.area
or_point'be wholiy Ot'paxtly protected, and there are several
stages in the_range_qf protection.  In the case of.the commu-
nity.ocoﬁpying_a:huqe'area,'a partial protection could be
'_'conoeiﬁed,-while a small area just. for surtibal, a whole pro-

tection.

(B) Criteria for'Deciding.Pfotection Level
Whatzkind.Of'method-should:be resorted to in deciding the
protectidn level, that is, iﬁtensity of protection, whether
by preservatlon or conservatlon, and range of prOtECtlon, :
wholly or partly, for the formatlon of tropical’ raln Forest
or ltS lower unit selected, by sald criteria for selection, as

the community to be protected?

a) Crlterlon for decmdlng protectlon lntenSlLy

The lntenSLty of protectlon for the community se]ected
.to be protected should be decided by the valuableness of
-the'community'eﬁaluated-fromIeoefy angle; ' '
Evaluatlng the valuableness of a vegetatlon or plant
communlty is a very dlfflcult subiject, Many methods of
evaluatlon have been proposed but nothlng has been '

absolute as yet.

The valuableness of Vﬂgetatlon mu t be evaluated from
many p01nts of vlew, needless to Say, of vegetatlon.

seience, as habitat of wild animals, as elements of land-
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scape, and various other aspects. Here as an’ example,

.the evaluation method from vegetation science, that is ope

of the most important aspect, will be explained as follows,

Table 12 shows an example of criterion for evaluating

the valuableness of a vegetation community from the aspect

of vegetation science,

Table 12 Criterion of evaluating valuableness (importance)

of vegetation from vegetation science

Category

Score

.2

1

0

Pypicalness

Very representative
and tybical

Representative and
typical’ :

Not representative
nor typical |

\i'.er_v high natural-

Haturalness High naturalness |Maturalness (pri-
({primevalness} ness (primevalness)| (primevalness) mevalness)not high
Rarlity Very rare Rare .|Wot. rare

Danger of Great danger of Danger of Ho danger of
extermination extermination extermination ‘extermination
other importance Very high High Not. high

Table 13 Example of vegetation evaluation

of vegetation science

from the view point
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Protection level#®*
Plant community : ‘Score = . T Intensity Range
' Typical- | Natural- anger of jOther | oo o) |eresexvation(r)| Whole (a)
ness ness © | Rarity ei‘(temina- fmpox— score [Conservation(C)} Part (a)
tion tance ]
A-part of tropical
lowland evergreen -
rain forest mainly 2 2 1 - I P A
of Dipterocarpaceae
species in Sehulu
Another part of . :
prres . v | o : 2 ¢
A part of heath
- . 1 1 2 - 6 P A
forest in Sebulu ’ > -
Remalning natural :
forest near Bukit 1 X 2 - 5 P A
Soehart
0ld selsctive cutting
s - ] - 2 -
forest in ditto 1 1 ° - ©
Mangrove Forast near . .
; 1 - 3 -
‘Kualasamboja . . . = ¢
Hipa forest in
. - 5 a
Mahakam River Delta 2 2 0. 1 - r
Rain forest in the . : . '
university forest 1 -1 1 1 0 2% 5 P a
Lempake : ’ : -
' * Pducationa) and scientific importance ¥+ See text



by

. Appllcatlon of these crltexia to tlopical raln forests in’

__several dLStrLCtS in East Kallmantan gives TabTe 13.

Now if the Lnten51ty of protectlon is to be decided by
said. evaluatlon of vegetataon, the followmnq methods can

e conceived.

hvaluatlon of .- ' Intenaity.of .
valuableness ‘protection

One Wlth score of 2 in any

of the categorles or of 4 } - ——— Preservation

.as a total of the scores

One with a total of scores ‘ :
at 2 min. but not included ———> Conservation
in the above

The result of applying the above to the stands of forest.
shown in Table 13 1s shown in the column of protection

1nten31ty in the same table.

Criterion for decidiﬁg the range of'proteCtion
The epeclflc stand of forest that is deoldeq to be

protected at "conservatlon level" accordlng to what: ‘has

been-descrlbed above should be protected at the conserva-.

" tion level for the whole extent,

On the other hand, the spec1flc stand of forest that is

'de01ded to be protected at "pveServatlon level" that is a

more 1ntensxve protectlon form shall be under total res-
triction of utlllzatlon.- Therefore, in case of the stand
being of a huge area of stands of. the same community
being found in other districts, preeetvation of the whole

area would be uprealistic; and a part of the arca shall

“be protected under more relieved:restriction by conser—

vative protection, without protecting the whole area by

preservation.

“As one of theé means (criteria) for deciding the range of

protection, the following method can be conceived.
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Appraising rarity and dange
of extermination in
"evaluating valuableness

Rangé of protection
(whole or a part)

One rated hy score 2 in one

X '+ whole preservation
or both categories P

Preservation and conser-
vation for the rest in
part

Ones other than the above =

Application of the above to forest. stands shown in Table 13
to be protected by pfeéérvation'gives protection levels shown

in the column for'protection range in the table.

{2) ‘Protective Policy and Animals to be Protected

In tropical rain forest where a great number of kinds of animal species
live, the ecosystem of the forest would not be very much damaged even
if some mammals exterminate. In fact some species are more or less

lacking in some islands of Indonesia.

HoWeQer, not only in Kalimantan but in Indonesia as a whole, therxe are
many peculiar birds and mammals. If one considers the fagt that the
abundant wild animals in East Africa is one of the important sources
for acquiring foreign money, protection of abundant wild animal is not

'neceSSarily against deﬁelopmént of the country.

Usually the objects of protection are medium to large-sized peculiar
birds and mammals and special and curious beasts; for it is the world-
wide phenomenbn that medium to 1érqe—sized birds and mammals which
connect with particular habitats or envirbnments are exterminating

keeping pace with destruction of the nature.

Mammals to be protected are some of Primates, Chireoptera living in cave,
Dermoptera, Pholidoka, some of Rodénﬁia,_Carni§ora, Perissodactyla,

and Artiodactyla. |
The'fbllowiﬁg conditions can benconﬁei§ed for the species to be protected:
1) .speciés endemic to Borneo (éspecially those which have no closely
related species), especially peculiar species, :2) species not endemic

. to Borneo but endangered, 3) scientifically valuable species, etc.
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(3)

Actually the follow;ng spec;es are 115L9d up- Primateq:_-Tarsius-

-For the areas of nature rosorves to be establlohed, the fOllOWlng con-

dltlons should be ﬁon51dergd : l) To have a huge prlmary forest behlnd

the reserves, ?) To be a008551ble by land tran5portatlon That’ Pongo

pygmaeus and_Presbytis aygula are noL dLstr;buted on tha southern si&e

of the Mahakam River (Wilson &_Wilson31975) must be taken into consider-

“ation in establishing the nature raserves. Protection and restrictidn

by enlarging the existing Kutai Nature Reserve (see Reksodiharjo et al.,
1974) with éddition of the éurrounding secondary fbrests woﬁld be a

plan that can be practiced-immediately, Besides, mountain reserves may

be necessary to establish, for mammals endemic to mountainous regions

may possibly exist.

Protection of Tropical Rain Forest as an'Ecosystem as a subject of

stqdy in the future

We have explained our result of obsexvation on the vegetation in East
Kalimantan, especially formation of tropical rain forest, and wild
animals there, espec1ally mammala, with some considerations for their

protections respectively.

However, it is‘needleSS tozsay that the nature is not a set of the
constituting elements 1living independentiy, but it is existing as a
unified system, or ecosystem, Thérefore, protection of nature must

be protection of ecosystem. Thig is the same in the case of the nature
in-the region of tropical rain forést that is dealt with in the present
report. - It must be a protection bf'ecosystem in the tropical rain
forest. S '

ﬁnfoftunétély; héﬁévér, we weie ndt-éble to.discuss:thc.supjggt_as_far
aé ifzshoﬁld be, and.wé'could only discuss on the Qegetation and mammals
among'the conétitﬁting elements of tﬁé ecosystém of tropical rain forest,

practlcally no dlscu851on belng glven to other. blologlcal elements and

-lnorganlc elements such as atmOSphpre, water, c‘011 etc., and 1nterrela—

ulon between the elements belng practlnally untoudhed Howeverx , the'

nucleus of Lhe ecosystem in the troplcal rain forest should: be regarded
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as the formations of tropical rain forest -and the mammals, and in ‘this
regard, an outline of the nucleus of the ecosystem in- the tropical rain
forest in East Kalimantan has been grasped and some discussion on its

protection has been'giveﬁ, we' believe. We also believe that it is our
futurc subject of study to analyze more w:dely and moxe in detall based
on the present study and search for pertlnent Jntegrated means of pro-
tection based on the result, and an urgent 1nve%tlgatlon and study are

waited for.

6. Summary

L

2)

3)

The present 1nvest1gatlon and study deals with the protection of tr0p1cal
rain forest ecosystem, espec:ally funddmental study for establlshlng protec-
tion crlterla, and it was carried out with East Kalimantan as an example where

thé most typical tropical rain forests are reserved in Southeast Asia.

The'investigated area includes the whole area w1th Samarlndd, the capltal
of Egst Kallmantan, as 1ts center, and consists of Samboja {Buklt Soeharto)
Kualasambo;a, Mahakam River Delta, Lempake, Sebulu, and Muarakaman-Semayang

Lake, six areas in all.

In each of said areas, vegetation of natural forests, selectiee cutting
forests, secondary forests, secondary scrubs, natural grasslands, ang
secondarv qr3891and9 was analyzed or Observedr ‘and an outline of wveoetation
in each of the area was grasped. As’ the formatlons of troolcal-raln forest
occurrinog in the areas, tyroonical lowland everagreen rain forest ‘heath forest,
mangrove forest, brackish water forest, peat swamp forest, fresh water swamp
forest, seasonal swamp forest, etc. can be_enumerated. of the-forests
epumerated, tzopicdl_lowland evergxeen'rain_fofest'(selective eutting forest)
was predominant in Samboja, mangro?e forest in Kualasambodja, mangrove forest

and brackish water forest (nipa forest) in Mahakam River Belta, tropical

”.lowland evergreen rain forest (selective cuttlng forest and natural forest}

1n Lempake, troplcal lowland evergreen rain foreOt (v1rg1n forest) and

heath forest in Sebulu, and peat swamp forest fresh water Sdep forest, and

seasonal Swamp forast 1n Muarakaman Semayang Lake, respectlvely Espec1ally

the. troplcal lowland evergreen raln forest (dlpterocarp forest) in a part of

Sebulu is one of the outstandlng forests in Southeast Asia.
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4)

5)

6)

7)

8}

9)

Relationship'betwéen vagetation and man ih'theiregidn of troplcal rain

forest, especially with destruction and disturbance of'ﬁegetation'by man

"as .the focus, was discussed.

Fauna: in East Kalimantdn, eép&cially manmals; were investigated, Mammals
captured in 5 districts of Sotek, Bukit Soeharto, Delta—Sebulﬁ;_Lémpake,
and Sebulu were 6 in species and 9 in individuals; and ‘those witnesged 19

species and- 42 times.

The éffect of cutting of tropical rain forest and hunting on the change of

fauna and wild animal pobulations living there was discussed.

Protection criteria for tropicalzrain forest ecoéystem; especialiy for the
vegetation, inéluding.selectidn criterion of commuﬁity'to be proteétéd,'

evaluation criterion for vegetation, and critefion'for decidihg'protgction_
level, were set up, and their.applicaﬁion to Vegetaﬁion in East Kalimantan

was attempted as a case study.

The gpecies of animals to be protected in East Kalimantan were enumerated,
and proposal was made for the measures for their protection, éstabliShing

reserve area, Tor example.

Need of protection of tropical rain forest as an ecosystem was stated, and
examination of integrated protéctive measures for the'ecosysfem of tropical
rain forest, including protective cdriteria for the ecosystem, was referred

to as the future subject to be studied.
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