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ABSTRACT

Keranga (heath forest tha forms island within the lowland
dipterocap forest occurrel a Sebuly Eas Kalimantan Pat of the
two of the islands ard the transition area betwea them were investigated
Phytosociologicajl three communities coud be identified i.e. the Crato-
xylum glaucum-Dactylocladus stenostachys, Eugenia palembanica-llex
hypoglauca,ard Shoreaovalis-Eugenia acuminatissin@mmunities They
occurral on sandstoa flat, sandstoa slope ard swampy depressio res
pectively Only Cratoxylumglaucum-Dactylocladusstenostachysommu
nity cen be considerd keranga foreg proper wherea the Eugenia
palembanica-llexhypoglaucacommuniy the transition ard the Shorea
ovalis-Eugenia acuminatissimacommuniy a variart of the lowlard
dipterocap forest The soils unde thee communitis were peaty very
acd ard low in nutriert contents The econoni value of keranga foreg
in terms of timbe is very low, hence it would be bette to presere all
keranga fores as conservatio area ard utilize them for research
educationkh ard recreationh purposes

ABSTRAK

Hutan kerangas yang membentk pulau-pula di antaa hutan
Dipterocarpacea tandh rendah terdap& di Sebuly Kalimantan Timur.
Sebagia dai dua pulau den hutan di antaranwg teleh diteliti. Secaa
fitososiolog dapa dikend tiga buah komunitas yaitu komunita Crato-
xylum glaucum-Dactylocladusstenostachys,komunitas Eugenia palem-
banica-llex hypoglauca dan komunita Shoreaovalis-Eugenia acumina-
tissima, yarng secaa berturd terdapé pach datara batuan pasir lererg
dan cekunga berawa Hanya komunita Cratoxylum glaucum-Dactylo-

—

#*) The stud/ was conductd while the authe was attachd to SEAMEO Regiona
Cente for Tropicd Bjolo%y BIO_'I'ROI?)I Bogor An Indonesia summa this
pape was presentd in the Semina Biologi TV a Yogyakara in July 1975
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cladua stenostachyslapa diangg® sebagahutan keranga sejatj sedang

kan komunita Eugenia palcmbanica-llexypoglaucamerupaka komunt

tas transis dan komunits Shorea ovalis-Eugeniacuminatissimamerupa

kan sebula varian hutan Dipterocarpaceatand rendah Tand dalan

komunitas-komunita tersebti ag& bergambut sanga asan dan mem

punya kandunga ham yarg rendah Nilai ekonom hutan kerangas

bila diukwr denga produks kayunya sanga rendah sehing@g sema

hutan keranga lebih bak dijadikan kawasa pelestaria dan pemanfaat

armya diarahka pada segi-seg penelitian pendidikan dan rekreasi

INTRODUCTION

The dipterocap fored in Kalimantan forms the main vegetatio
cova ard genera} occus on yellow podsolc soils from the lowland to
the mountainos region Within this fored there exid island of heah
foress or known al® as kerangasforests or packing forests whos
structures amd compositios are totally differert from the surroundimy
dipterocap forests They occu on tropicd podsd overlying white
sandstoa formation

The keranga fored has bea long known to occu in Kalimantan
armd Sumatra Beccar (1904) Winkler (1914) Endet (1927) Steens
(1932) ard Pol&k (1933 gawe shot descriptios of keranga foressk
occurrirg in Kalimantan Hendersa (1932 describd tha occurrirg on
the Anamba Islands ard Teysman (187§ mentioné its occurrene
on the Belitung Island Karimata Islands ard a Land& on the wed
coas of Kalimantan Wirakusuma (1973 notad alo tha keranga
fores occurr@l on the Nunukan Islard in the northen part of Eag
Kalimantan The Padag Luwa Nature Resere on the Uppa Mahakam
River is reporta to be coverel by a keranga fored (Posthuma 1937
Posthums & Witkamp 1932 Sutisra 1976) | hawe sea al® a rathe
extensie coverag of secondar keranga fored nea Banjarmasin
Souh Kalimantan ard alorg the road nea Semboja ea$ of Balikpapan
Ead Kalimantan The occurrene of this fored in othe parts of Indo
nesha has bea reviewal by Kartawinat (1976)

The keranga foreg in the Malaysian patt of Borneo has bee
intensivey investigatd (e.g Richard 1936 Browre 1952 Gilliland
1959 196Q Brunig 1965 1968 1969a 1969h 197Q 1971 Ashtm
1971) while in Indonesa the studies of keranga foress hawe bee
restricted to floristic recordig macde during variows botanich ard soi
explorations

The presenm study is concernd with an objective descriptimm of a
keranga fored a Sebuly Eag Kalimantan armd was made during a
five-day visit in Januay 1974
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STUDY AREA

The keranga fored investigatd occus within the fored concessio
area of the P.T. Kutei Timber Indonesia ard is locatel abou 18 km from
the village of Sebull (Lower Mahakam) a an altitude of approximate}
150 m abowe se level On aerid photographk this fored appeas to
be very uniform ard lower in structue than the surroundig dipterocap
forest It is often interpretel as a secondar forest It forms distind
islancs with rathe shap boundarie within the matrix of dipterocap
fores (Fig. 1). Thee island occu on flatland with peay soils over
lying white sandstoa formation The area betwea two of the neares
islands A ard B, forms a gente slope ard rathe swampy depressio ard
is coveral with tall forest The terran of the surroundiy dipterocap
fored is hilly.

The area is locatael within the everwe climatic type (Kartawinaa
1975 or rainfal type A with the ratio of the numbe of wet montls ove
the numbe of dry montls (Q) of 134 (Schmid & Fergusa 1951) The
rainfall recordel for two yeas a the logging canp a Sebuli shows
that the monthly rainfal range from 46 mm in Februay to 716 mm in
Septembe with the totd of 32% mm. The monthly temperatue ranges
from 30.20TC in July to 34.40C in March (Tind & Palinewa 1974)
The climate diagran of the nearesrainfal staticn a Tenggarog is given
in Fig. 2

METHCD

In this study only a smal portion of the two nearesislands A ard B,
ard the tall fored betwea them were investigated The point centerd
quarte methal (Curtis ard Cottan 1962 was used A line running
ard crossig the area betwea the islands A ard B was drawn from
north to south ard five transectsead of 150 m long, ard perpendicula
to the man line, were establishd (Fig. 1). The locatiln of the first
transet was selectd subjectivey on islard A abou 130 m from the
edge The secod transet was placel 200 m from the first one the
third 100 m from the second the fourth 100 m from the third, ard the
fith 300 m from the fourth. Transect no. 1, 4 ard 5 were locatal
on the levd land no. 2 on the slope ard no. 3 on the bottan of a
depression In eat transect 10 samplilg points were establishd a
15 m intervals Fou trees (diamete greate than 10 cm) ard four
sapling (diamete of 2—10 cm) a eah samplig point were identified
and their diametes were measured Herls ad seedling were samplel
in ead point with a 1 x 1 m plot ard the coverag of eat specis was
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estimated Surfae soi sampls to a deph of 10 cm was collectel from
eah point ard the composie sampé for ead transet was analysd by
the Sol Researg Institute Bogor Vouche specimes are depositd at
the Herbarium Bogoriensge Bogor.

RESULTS

Eighty four specis of trees shruls ard herls were recorde in the
samples ard togethe with specimen collectel from outsice the sampls
the numbe of specis was 136 The® do na include the epiphyte which
were comma in the area sud as Hydnophytumspp, Myrmecodiaspp,
Dischidia spp, ard Dendrophtoespp

Floristically the fored investigated may be differentiatel into three
communities i.e. Cratoxylum glaucum- Dactylocladus stenostachys,
Eugeniapalembaniea-llexhypoglauca,ard Shoreaovalis-Eugeniaacumi-
natissimct communities They are name afte the specis havirg the
highes importane values The importane value is the sum of relative
frequency relative densiy ard relative dominane (Curtis ard Gottan
1962)

The dominan specis in the Cratoxylum-Dactylocladussommunity
were Cratoxylum glaucumard Dactylocladusstenostachyswhose impor-
tane values were 81.01 ard 50.01 respectively Othe prominer
tree specis were Cornbretocarpus rotundatus]ristania obovata, llex
hypoglaucaard Tetractomiaobovata; eat of them had the importane
value greate than 10

In Tabke 1 the specis growp 2 represert specis tha were restrictel
to this community It cen be se@ al® tha trees with diametes greate
than 10 cm are only 12 species The saplirg groyp consiss of saplings
treeles ard shrubs thee were Dacrydium elatum, Tetractomiaobovata,
Antidesmapuncticulosaard Baccaureabrdcteata. It is interestimg to
note that Dacrydium elatum occurrel in the islard B as smal trees ard
so far wasna se@ in the islard A. In the sapling groy Cratoxylum
glaucumwas still the prevalen species followed by Tristania obovata,
but Dactylocladusstenostachysvas here les important As a whole
Cratoxylum glaucum ard Dactylocladus stenostachyswere the mog
widely distributed specis with high value of dominance Tristaniaobovata
occurr@ less frequenty in the middle of the community but it becane
, dominant ard often formed a pure concentitc stard a the edge of the

communiy nex to the tall dipterocap forest ard this occurrel also

PR "-'ﬂ! 2
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‘rhe |?_uve§ EV_S e e amﬁéaﬂum e a,% e S%mplﬂu R (y{g e Trees ard shruts occurrirg in this communiy are dwaf ard hawe
was reproducd from an aeri otograp  supp i@ by the Directorag of Fores sclerophyllos leaves The larges diamete was less than 30 cm (Tabk 2),
Planning Directorate-Geneta Forestry Bogor.
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FIG. 2. The climake diagran of the neares rainfal station at Ten?garong locate

a sa level alorg the Mahakan River, North-we$ of Samarinda The mean annu

rainfal is 18&® mm The rainfal dat were taken from Berlagg (1949 ard the
temperatue dab were obtaing by extrapolation

ard the maximum height was 14 m. Trees with diametes greate than

20 cm were scatterd ard formed the emergents sutc as Shorea bala-
ngeran ard Cratoxylumglaucum. The tree crowrs were thin ard the

canopy was discontinuos (Fig. 3). The densiy of trees was 54 treeg

ha ard the averagebasé area was 10.3 sq.m/ha The densiy of sapling

ard shruls was 19® plants/la with the bash area of 41 sg m/ha

The population structue (Tabke 2) shows tha al the importan
specis were wel representa in the saplirg stag (diamete clas 2—99
cm), bu less 0 in the highe diamete classes The® specis may be
included unde the categoy of "frequert producers (Knight 1975)
However in the seedlig stage they were poorly representd (Tabke 5).
Only Tristania obovataard Cratoxylumglaucumwetre present but with

. %
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low frequeny ard coverage while Dactylocladus stenostachysard
Combretocarpusolundatuswere absent This situation coud be attri-
buted to the inadequag of sampling

Tricostularia undulata was the dominan ard the mog frequen
specie (Tabk 5) in the heb ard seedlig layer It occurr@ on exposd
sandstoa ard peaty substrate particulary in unshadd places Othe
comma specis (frequeng greate than 30%) were Nepenthegyracilis,
N. rafflesiana, Antidesni@uncticulatumard Aporusamicrosphaera. The
seedlig of Tristania tvhiteanawas comma alsq althoudn it occurrel
only occasionajt in the tree laye ard was not recordé in the transects
Outsice the plots it was alo observd the occasionb occurrene of
Burmanniadisticha, Calamussp, Dendrotrophevarians ard Nepenthes
reinwardtiana.

The grourd unde the Cratoxylum-Dactylocladuscommuniy was
peay soils overlying white sandstoa ard in mary places it was bae
and exposd sandstone The peatysol was coverd by litter of 1—2 am
thick. The humus layer, whos thicknes rangel from 5 to 15 cm was
soft, spongy moist ard brownis bladk in colour ard was strewn by the
mas of living, fine roots Underlying this was a 5—15 cm thick blad
to grey laye of moigd silty sand intergradig with the white compactd
sard beneath Occasionayl a the deph of 10—1 cm charcod was
noted indicatig the occurrene of fire in the communiy in the past
During rainy seasos the sol was extremey wet to swampy dischargim
bladk to dak brown water Stagnah wate filled up depressios ard
in sud places pneumatophoseoften developd (Fig. 4). This indicates
that wate remaineél stagnat in sud places for some time. The soi
was vety acd ard low in nutriert contert (Tabke 6).

The Eugenia-llexcommuniy is representg by sampé no. 2 locatel
on the slope It is a transiticn betwea the Cratoxylum-Dactylocladus
ard the Shorea-Eugeniacommunities Eugenia palembanicaard llex
hypoglauca,who® importane values were 92.77 ard 58.&@ respectively
were the dominan trees in this community Othe prominen trees were
Cotylelobiummalayanum Eugeniacymosa,Intsia palembanica,Dactylo-
cladus stenostachysristania obovataard Calophyllum soulattri. The
latter four specis ard llex hypoglaucawere al importart componers
of the Cratoxylum-Dactylocladusommuniy (Tabke 1, specis growp 3).
In the sapling groyp the dominan trees were na representg or les
important ard Calophyllum soulattri,Barringtonia sumatrana,Pygeum

parviflorum, ard Shoreateysmannianavere prominernn (Tabke 3) ard
aRpea to be reproducig well.
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PIG. 3. A view of the Cratoxylim-Dactyloeladus community The trees are f —
Cratoxylum glaucum, Dactylocladusstenostachysard Combretocarpus rottmdatus. FIG. 4., Stagnah wate in a depressio in the Cratoxylunu-Dactylocladusommu

On the foregroun are your?

Tricostularia undulata coverirg the ground

plans of Tetractoma obovata ard behird them are nity, with pneumatophore in the centeé ard grourd cove arourd “it consistig of
I I Tricostularia undulata, Nepenthesgracilis amd seedling of Tetractomia obovata

Y
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Table 1. The averag importane values of trees ard sapling (including treeles
and shrub$ in Cratoxylum-Dactylocladus (CD), Eugenia-llex (El), ard

Shorea-Eugenia(SE) communities

CD El SE
Specis : _ :
Trees Sapligp Trees Sapling Trees Saplirg

Specis growp 1
Syzyffium claviflorum 15.19 5.80 3.8 — — 67.06
Horsfieldia subglobosa — 4.02 — 4.37 6.74 —
Cratoxylum formosum — 11.% — — 1264 128
Sterculia sp — 2.2 — — — 5.97
Specis growp 2
Combretocarpusrotundatus 453  16.43 — — — .
Litsea crassifolia 7.5 129 — — — —
Shoreabalangeran 3.3 4.73 — — — —
Myrsyne hasseltii 2.33 6.5 — — — —
Eugeniacerina 10.67 — — — — —
Tetractomia obovata — 35.% — — — =
Daorydium elatum — 16.23 — — = —_
Antidesma puncticulatum — 7.5 — — — —
Specis grop 3 -
Cratoxylum glaucum 81.04  48.7 5.2 — — —
Dactyloeladusstenostaehys 50.a0 1336 1139 — — —
Tristania obovata 3B.H  47.F 108 — — —
Calophyllum soulattri 903 26,13 1067 61.07 — _
Palaquium ridleyi 2.2 — 7.14 — — -
llex hypoglauca reqm 374 58@& 9.12 — =
Baccaureabracteata —_ 9.3 7.45  17.18 — —
Specis groyp 4
Eugeniacymosa —_ — 17.15 — — —_
Intsia palembanica —_ — 12.30 — —
Cotylelobiummalayanum _ — 31.71 — — —
Shorea teysmanniana _ — — 27.83 — —
Eugenia jamboloides — — 8.63 — —
Garcinia rostrata — — 8.%6 — —
Garcinia bancana — — 7.45 — —
Timonius flavescens — — 6,66 — —
Eugenia cuprea — — 6.0 — —
Specis groyp 5
Eugeniapalembanica —e 92.77 8.10 23.80 —
Litsea sp — — 8.02 6.34 —
Calophyllum pulcherimum — 6.30 12.% —
Pygeum parviflorum — 39.4 — 30.%
Barringtonia sumatrana = — 55.20 — 22.9
Baccaureapuberula — 10.53 -— 597
Ixora steno;abulla - — — 10.0L - 12,46:

&

1
X
|

e

198

Table 1. (Continued

Specis groyp 6
Shorea ovalis

Eugenia acuminatissima
Rhodamniacinerea
Xylopia altissima
Eugenia sp
Xanthophyllum sp
Pternandra galeata
Laplaceaovalis
Parinari sp

Mastixia rostrata
Vatica umbonata
Polyalthia sp
Lithocarpus datystachyus
Polyalthia lateriflora
Sindoragadelupa
Endiandra sp
Lithocarpus sundaicus
Baccaureasp
Memecyloredule
Aporosa microsphaera
Fordia coriacea
Aporosa nitida
Strombosiajavanica
Dialium indum
Cryptocanja densiflora
Sterculia macropoda
Knema laurina
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Table 2. Densiy (plants/ha of tree specis in Cratoxylum-Dactylocladiiccommuniy
accordig to diamete classs

—

Specis

Cratoxylum glaucum
Tristania obovata
Combretocarpugotundatus
Dactyloeladusstenostaehys
Tetractomia obovata

llex hypoglauca

Others

~ 2—99

Diamete clas (cm)

10— 199 20—299
538 146 9
511 64 tub
161 23 27
108 151 —_
484 5 -
323 5 5
1138 67 14
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Trees were bigge ard taller than thos in the Cratoxylum-Dactylo-
cladus community The larges$ tree with diamete more than 40 cm
was representg by Cotylelobium makiyanum (Tabke 3). The densiy
trees was 72 trees/la with the totd basé area of 24.43 sqg m/hg ard
the densiy of saplirg groyp was 289 plants/ta with the basé area of
4.23 sq m/ha The tree crowrs were thick ard the canoly was continuous

Table 3. Densiy (plants/hd of tree specie in Eugenia-llex communiy accordimy
to diamete classes

Diamete clas (cm)

Specis - —_- —
2-99 10-199 20-299 30-399 40-499

Eugenia palembanica — 54 126 IS _—
llex hypoglauca 91 19 18 —

Cotylelobium malayanum — 18 - 18 18
Tristania obovata — 91 36 18 e
Eugenia cymosa — 18 18 =3 =
Cratoxylum glaucum — — 18 — =
Daetylocladus stenostachys — e 36 — s
Baccaurea bracteata 181 18 — — ==
Calophyllum soulattri 785 18 — — =
Intsia palembanica 91 18 — — -
Barringtonia sumatrana 543 — — =
Pygeum parviflorum 453 — — aa
Shorea teysmanniana 364 — - — =
Others 102 271 54 — —

In the heb ard seedlig layer, Ixora stenophyllaard Eugeniacuprea
were the dominart ard the mod commam specis while othes were
presem with low cove ard frequeng (Tabk 5). In gener& the grourd
cove was sparse

The sol unde this communiy comprise of litter layer of 1—2 om
thick, beneat which was the humus laya of 3—8 cm thick, ramified
by abundanliving fine roots Underlying the humws laye was blak to
grey, friable sang sol with thicknes of 14—25 cm The white, hard,
compactd sam occurrel as the parett materid underneath The surfa@
sol to the deph of 10 cm was very sang ard acd ard wasvely low in
nutriert contens (Tabk 6).

The Shorea-Eugeniacommuniy occurr@ on the depressio betwea
keranga foreg on the islands A and B and is representel by sampke
no. 3 (Fig. 1). Shoreaovalis ard Eugenia acuminatissimare here desig
nated as the dominan specis as they have the highes importance values

_—— | . i e e
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Othea important species which respectivet has importane value greate
than 10 were EugeniapalembanicaCalophyllumpulcherimumard specis
listed in specis groyp 6 (Tabk 1). This communiy intergrads with
both the Cratoxylum-Dactyllocladusard Eugenia-llex communities

In the saplirg ard shrb layer, the importart specis were Aporusa
microsphaera, Pygeum parviflorum ard Barringtonia sumatrana.
Tables 1 ard 4 shav al© tha the dominam ard othe importan trees
were nd represente in the saplirg stage Shoreaovalis, in fact, occurrel
in the sampk only as seedling ard trees with diametes greate than
50 cm (Tables 4 ard 5).

This communiy is more complex than the Cratoxylum-Dactylocladus
and Eugenia-llexcommunities It resemble mote the surroundiig norma
dipterocap foreg than the keranga forest Outsice the sample tall
ard big dipterocap species sud as Shorealamellata, S teysmanniana
S bracteolata, S laevis ard S leprosula, were present The bigges$
tree recordel was Shorea ovalis,who® diamete reached 110 cm ard
height of more than 30 m.

Table 4 shows the size clas distribution of trees ard it appeas that
Syzygiumclaviflorum, Litseasp, Endiandra sp, Lithocarpus sundaicus
Memecylonedide ard Diospyrospuncticulosawere "frequert producers!

Table 4. Densiy (plants/hd of tree specis in Shorea-Eugeniacommuniy accordiry
to diamete classs

Diamete clas (cm)

Specis —— —e

2-99 10-199 20-299 30-399 40-50 >50
Syzygium claviflorum 578 11 2= =
Litsea sp 217 11 — _— oz -
Endiandra sp. 72 23 3 £ .
Lithocarpus sundaicus 72 23 = = _ —
Memecylon edule 72 11 may = e =
Diospyros puncticulosa 145 23 = - iz —
Eugenia palembanica 2l 11 — 23 — —
Eugenia acuminatissima T 46 11 — — L
Rhodamnia cinerea — 23 11 — — a
Xylopia altissima S 23 . 11 - e
Xanthophyllum sp = — 11, - e
Baccaurea bracteata 72— _ 11 > m—
Shorea ovalis = - = i Sy 11
Others 23% 240 33 a4 2 1

- R
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In the seedlig laye the importart trees were poorly represented Here
the seedlig ard heb laye consistd mainy of seedling of othe tree
species excep for Shoreaovalis ard very few herts (Tabke 5). The
grourd cove in this communiy was very sparse

Table 5. Averag percentag of cove (C) ard frequeny (F) of seedling ard
herts in Cratoxylum-Dactylocladus(CD), Eugenia-llex (El) ard Shorea-Eugenia
(SBE communities

—

CD El SE

Specis = - a 5 o z
Tricostularia undulata 36.67 66.67 — — —_ -
Antidesma puncticulatum 7.17 46.67 — — —_ =
Tristania whiteana 5.57 46.67 -— — — —
Nepenthesgradlis 2.63  40.00 — — - _
Aporusaviicrosphaera 530 30.00 — — — —
Nepenthesrafflesiana 4.07 30.0 — — =3 -
Eugenia sp 8.90 26.70 — — - -—
Tristania obovata 240 2390 — — -- --
Bromhaediafinlaysoniana 1.10 20.00 — — — —
Tetractomiaobovata 3.00 20.00 — — - —
Trichospermuncanaliculatum 1.7 13.38 — — - —
Myrsine hasseltii 0.27  10.00 050  10.00 -- -
Xavnthophyllivisp 0.37 10.0 0.10 10.00 — -
Calophyllum soulattri 0.70 10.0 — — — —
Baccaureabracteata 1.00 10.0 — — —
Xyris borneensis 0.07 6.67 — — — —
Timonius flavescens 1.13 6.67 2.50 10. @0 —
llex hypoglauca 2.67 6.67 — — = —
Diospyrospuncticulosa 0.03 3.3 — — — —
Gomphaeaserrata 0.03 3.33 — - —
Bulbophyllum sp 0.13 3.3 - — — -—
Pygeum parviflorum 003 3.3 0.50 r0.00 T o
Cryptocaryasp 0.03 3.3 — _ — ==
Dacrydium datum 0.83 3.3 — _ -
Sterculia sp 0.17 333 — . — —
Cratoxylum glaucum 0.17 2?3 — — — —
Lauracea 0.07 ] — —_ = —
Ixora stenophylla — 104 90.0 6.0 40.00
Eugenia cuprea - 168  80.0 = =
Urophyllum glabrum = - 100 gg'%()) = =
Calophyllum pulcherimum = = g% 200 . n=-|
Garciniabancana = = 100 200 3 i

Shorea teysmanniang.
s

1580
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Table 5. (Continued)
Gaertnera vaginans - — 10 200 —
Medinilla cuspidata — - 2275 r0.00 — =
Pternandra galeata — - 03 10.0
Barringtonia sumatrana 03 10.0 — —
Oxymitra grandifolia - - 0.10 10,00 — —
Pandanussp — — 8.50 40.00
Syzygium claviflorum = — . — 1.60 30.00
Baccaureasumatrana s = i . 2.60 40.00
Sohimawallichii sy - — — 2.50 10.0
Erycibe borneensis e == = — 1.00 10,
Pentace polyantha = == = = 0.50 10.0
Shoreabracteolata - — 0.50 10.0
Shoreaovalis == - — 0.50 10.0
Sindora gadelupa = - . 0.50 10.0
Boeamacrophylla = — _ 0o 10.0

— e _—

The Shorea-Eugeniacommuniy occurrél on a somewhta swampy
soil, with litter laye of abod 1 cm thick, overlying brownis bladk humus
layer of abod 5 cm thick. Living fine roots were abundah in this
humus layer Beneah this was the laye of dak grey sang clay silt,
whos thicknes was abou 8 cm overlying light grey compactd sang
clay silt. The surfa@ sol to the deph of 10 cm was very acd ard low
in nutriert contents althoudn the nitrogen phosphoros ard potassim
contens were highe than those in soils of the Cratoxylum-Dactylocladus
and Eugenia-llexcommunitis (Tabke 6).

Table 6. Chemich ard physica properties of soils to the deph of 10 cm

Communiy
Cratoxylum- . )
Dactylocladus ~ Eugenia-llex  Shorea-Eugenia
Sand (%) 40'7 64 15
Silt (0/0) 547 33 60
Clay (%) 446 3 16
pH (in HO) 34 36 36
C (mg/1@ g) 8.19 6.52 7.16
N (mg/ICO ) 0.40 0.8 0.51
CIN 23 23 14
P,0s (mg/1® g) - 195 30 46
K;O (mg/1® g) 8 o/ 19
Lime requiremeh a pH
65 (g CaCQ pe 10 g soil) 2.18 12 1.52
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DISCUSSION

The keranga fored does na occu exclusivey in Borneo Karta
winata (1979 in his review shows tha it is found al® in Sumatra
Celebesard Irian Jaya (Weg New Guinea a the altitude up to 240 m,
but it is abseh in Jawa amd Nusa Tenggaa (Lesse Sund Islands)
He notes tha previows studies of keranga fored are mainly concernd
with floristic recoré base on visud observatios during botanicé ard
sol explorations The preseh studies gives a descriptie accoum basel
on objectie assessmentalthoudn | haw to admt tha the inadequag
of samplirg producs resuls tha may na refled the true picture of the
fored investigated Neverthelessthe presen dat will be of value in
providing a brief ard objective descriptim of the structue ard compe
sition of the keranga forest hithero little known in Indonesia Furthe
detailel studies are therefore needd to understad better na only
the structue ard compositim but aloo the functionirg of this type of
fored ecosystem

Among the three communities identified in the preseh study only
the Cratoxylum-Dactylocladuscommuniy can be considerd the true
keranga forest The Shorea-Eugeniaommunity on the othe hand is
more appropria¢ to be considerd a variart of the lowland dipterocap
foreg occurrig on swampy habitat on accoum of its structure specis
compositim ard soil, in particula the texturd properties The Eugenia-
llex communiy may be regardd as a transition betwea the two.

The Cratoxylum-Dactylocladuscommuniy is a type of keranga
foreg occurrirg on othe "islands (C, D ard E) in Sebuli area althoudn
they may be somewha differert in floristic composition In the "island’
C, for instance Tristania obovataard Calophyllum soulattrivere observe
to be the mog prominen tree species Othea keranga foress fourd
elsewhee in Indonesia 0 far recordel (Kartawinatd 1976) ard mary
of thoe occurrig in Sarawé (Brunig 1965 are similar in habitat
structue ard to a certan extert in floristic compositiom to the Crato-
xylum-Dactylocladusommunity This communiy is alo similar floristi-
cally to the foreg occurrig on white sam island recorde by Dilmy
(1965 to occu in the middle of the ped swanp forest in particula
in the presene of sud specie as Tristania obovata,Dacrydium elatum,
Shoreabalangeran,Dactylocladusstenostachysrd Cratoxylumglaucum.

The presene of charco&in the sol & the deph of 15 cm indicates
the occurrene of fire in the past However there was no indication of
recen burning in the area It is difficult to say tha the keranga fored

-
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a Sebull is of secondar origin. Typicd specis of secondar keranga
forest sud as Ploiarium alternifolium, Dillenia suffruticosa,Dicranop-
teris linearis, Fagraedragrans, Rhodomyrtugomentosaard Vitex pubes-
cens (Browne 1952 Whitmore 1975) were absent

The sol in the Cratoxylum-Dactylocladusrd Eugenia-llexcommu
nities is very acid ard is poore in nutriert contens compard to tha
in the Shorea-Eugeniacommunity It is al®o differert from the sol
unde dipterocap fores occurrirg a Beloo (Tind & Palinewa 1974)
abou 10 km weg of the stud/ area which is comparal@ to the sol
unde the dipterocap foreg surroundig the Cratoxylum-Dactylocladus
community The propertis of sol unde this communiy is alo com
parabé to those of keranga sois a Bangka Padag Luwa (Hardm
1937 ard Saraw& (Richard 1965) The® soils are considerd the
poores in terns of nutriert contens compard to latosot ard othe
soils (Hardo 1937 Mohr ard Baren 1954 Richards1965)

Considerig that the timbe volume in the keranga fored is com
parativey very mud smalle than tha in the lowland dipterocap forest
the keranga foreg is & preseh of no commercié valug excep for the
locd suppy of timber, poles ard fuel. Shoutl this fores be exploited
ecologich consideratios hawe to be taken into accoun in its exploitation
otherwig it will be a disaster Keranga fored is easiy degradd by
feling ard burning ard the rate of secondgr successio is very slov
(Whitmore 1975) The possibility of replantig suc degradd sites to
re-establis productive fored is slight (Mitchell 1963) It is reported
however tha it might be still possibé to re-establis clear-felle ard
burnt keranga with Casuarinanobilis (Whitmore 1975) Agathis spp,
Araucaria cunninghamii,Dryobalanopsfuscaard Shoreaalbida (Brunig
1969)

In view of the abowe accoumn ard the facts tha the nea for land
outsice Jawva ard Bali is na criticd to the effed tha it is necessar
to utilize unproductie land sud as keranga forest it is deemd more
rationd to kee al keranga foress in therr naturd state Utilization
can be directal towards sud aspect as educationresearh ard recreation
| haw suggeste (Kartawinat 19750 that al keranga forests shout
be convertel into conservatiao areas
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