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A Survey of the Status Quo of Organotin Pollution through
Marine Neogastropoda as Biological Indicators

Organotin Problem Research Group
Kenya MizuGucHI*
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Summary

Intended to bring about the prehibition of the production and use of
organotin compounds such as tribuetyitin (BT}, a poisonous chemical substance,
we' ve surveyed the actual effect of the pollution using Neogastropod marine
snails, Thais clavigera and Babylonia faponica as hiclogical indicators, We
examined imposex (male genitalia imposed om females) of Neogastropods measuring
the penis size of females. The results conformed to previous investigations in
America.and Burope; the effect being most noticeable in bays with heavy ship

traffic or mariculture,

We standardized the measurement daia on numerical value by considering the
ecological peculiarity of each Neogastropod. We expanded the sampling peints to
150 points around the Japanese Archipelago while we searched for past specimens

of snails.

Because of its ediblity, we studied the fisfing, culturing, and stocking
8 japonica of in order to build up an idea of how to maintain stocks.
And we appealed to GLGBE and IMO for the worldwide prohibition of organotin



compounds.

Key words.: Pollution of organotin, Neogastropoda, Imposex, Worldwide
prohibition of production and use,
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Summary
For the conservation and management of the Kuril harbor seals, we studied

and .involved ourselves in three areas.

First, an ecolegical study of the seals. The maximum number of seals counied
were 479 at the summer census in 1991, 37 pups were tagged in the 1980 and 1991 -

breading seasons.
out at Daikoku Island in 1990.

6 weaned pups were drowned in the salmon trap net near haﬁi—

Second, an analysis of the kelp forest ecosystem and the hab1tat ef the -

animals, using Landsat data.

‘Third, a discussion with local fisherman about the coexistance of them with

the seals.

"This multi- dimenssonal approach is important for the conservation of the:



seals.

Key words : Xuril harbor seals., Census, kelp forest ecosystes. Tagging,
Coexistance
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This study attempts to discuss the conservation issues of the coral reefs
around Ishigaki Islané, Okinawa Prefecture. Though almost al!l of the coasts on
the isiand are fringed by coral reefs, the differences in reef morphelogy and



related enviroments are distinctly recognizable along the coasts. Furthermore
the coral reefs are divided regionally, according to the arrangement of the
type of the reef morphology and the shape of thé coastline. Based on the data

" from color air-photographs and image processing from the Landsat satellite, -

collection and analysis of available information on the past and preseat statiis
of coral reefs is useful for the further conservation and management of cora1f 
reefs. ‘ Lo e S
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Summary

The Habitat use and their behavior under wiater supplementary feeding were
studied on Sika deer (Cervus aippon) inhabited man-made Japanese Ceder
(Cryptomeria japonica) and Hinoki cypress {Chamaecyparis obufusar forests,
Fudakake, Tanzawa Mountains. Suzutake (Sazsamorpha purpurascens); Japanese
aucuba (ducuba japonica), Camellia (Cameria japenicd) and Carex sp. were fed
at feeding site from Ist Dec. 1890 to 10th May 1991. We aiso attached radio
collars with three deer, a male adult, a female adult and female sub-adult in
order to investigate their home range.  The time spent at feeding site were
almost overlapped aad their home range from Janvary to March were located
almost same area. In feeding site deer preferred Japanese aucuba in comparison
with other forage planis in February and March. ol
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Summary
The s1gn1facance of biodiversity is apt to be discussed from the view po1ﬂt
of resources, such as gene resource. We are studying the ecology of wildlife
under a socialized understanding of nature. We consider that the existence of
wildlife will have much more important sigaificance for future human

generations, beyond resources.

Unfortunately we, human kind, do not realize the whole value of wildlife as

well as nature.

In this study we have tried to expand the idea of biodiversity, from an

educational level to a philosophical one.

Key words
Biotic~community

: Biodiversity, Biological diversity, Species,

Ecosystem,
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Studies on Conservation Ecology in Yakushima, with a Focus
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o Summary

An ecological survey was carried out on the population maintenance mechanism
of the Yaku Japanese ménkev (Macaca fuscata yakui) troops in the high
altitude region of Yakushima Is., Kagoshima pref.. Four troops were found in an
area of Qkd and the size of two of the troops'(2Gf, and 9+ a) was identified.
Further progress awaits the instailation of radio-collars. In order to assess
the present and future change in the carrying capacity of the island vegetaticn
for the monkeys, (1) a standing vegetation map, (2) a vegetaiion survey,
gspeciaily of the secondary forest.(23 stands)., and (3) measurement of the
fruit production of the secondary forest is being carried out.

Key words : Population maintenance mechanism, high altitude population
carrying capacity, fruit production, Yakushima macaque
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Publication of a “Guide Map for Nature Observation
in Tanbara Heights”

“Tone + Numata Shizen wo Aisuru Kai”
Toshio KoBAYASHI
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Summary

Tanbara, located in the northern part of Numata, has a marsh and beautiful
beech trees of the same fype as those growing on the Japan Sea side. In Tanbara,
sightseers have been rapidiy increasing because of the resort development since
the Tanbara Dam was built. As a result of the development, the eavironment
around Taabara is being damaged. In order to protect Tanbara from further
damage, we need an appropriate guidebook feor sightseers to help them understand
how ¢o take care of the area. As we've received a subsidy from the P.N. Fund,
we have pubiished a new and improved guidebook.

We have had 2 hour staff meetings once a week om Tuesday at 7:00 p.m since
tast avtumn. We made spot inspections and took photographs twice a month. white
we were making manuscripts. We sent our manuscripts to the printer at the end of
July 1991, and finished it on October I, after having three proofreadings. The
guidebook wili be used as a text for nature observation parties and school camps.
We are going to make good use of it for the people who visit “the Tanbara
Bovironment Center”, introducing it in the same way as our other exhibits.
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Summary

A fundamental study on the pature comservatiocn and management of Daisetsuzan
‘National Park, Hokkaido, Japan.

Basic data on the actual use and management of Daisetsuzan National Park,
whiech has the most extensive wilderness area and is the widest National Park in
Japan, was compiled: ihat heing the number of visitors. visitor's attitude to
the nature, trail erosion, and management of the National Park. The number of
visitors reached a maximgm whem more than 1600 persons visited the park on a
fine day in summer 1989 at the Mt.Kurodake area, where trails are progressively
eroded by visitor's trampling. The number of visitors fluctuates due mainly to
four factors: the dav of week, weather, changes in accessibility and
attractiveness of the hiking route. The several types of questionaries
attempted reveal that the multi-questionaires are the most effective in
understanding the visitor's attitude to the nature. On the basis of the
ethological data on the visitor’s movements at the Mt.Xurodake area, a
simulation mode} was constructed to predict the degree of crowdedness where the
condition that 1000 parties visit the area. The result of the calculiation
suggests that an adopted simulation model is very effective for the assessment
of the carrying capacity of the area in the future. The measurements of trail
erosion reveal that trails are eroded rather rapidly under the present visitors’
impacts. These results indicate the necessity to consider the carrving capacity
of this area, not only ecologically but alsoe psychologically.



Key words : Carrving capacity, National Park, Simulation(model), Visitor's
satisfaction, Visit and management, Trail erosion
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Summary
The precious nature of Oze will be destroved by overuse. We have considered

how to use a national park and how to conserve the nature. We would like {o
suggest the following plans. '

I.
2.

e ~1 O U1

The spread of the special reserve.

Taking the wood trails away ; We should take the wood frails on the
marshland away.

. Establishment of shelters and resting places ; In the ridgeiine, it is

necessary to have some shelters and resting places. But, so many lodges
should be moved out of the ridgeline,

. We should not go by car to the ridgeline.

. We should use the special efectiric bus.

. The arrangement of the related laws and regulations.

. Bstablishment of centers for nature conservation and eavironmental guidance.
. Bringing out the guide for nature conservation, '

We have tried carrying out these plans for a long time. But, it isn't easy
to get excellent results.

For the moment, we would Iike to bring up the geide for nature conservation.
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Summary
(1) A study of the population and the breeding success of the Golden Eagle
Agquila chrysaetos in Japan was conducted between 1981 and 1990.
(2} The habitats of the Golden Bagle were found in 23 of 47 prefectures in Japan.



- Fykushima and Tokushima were added to the report of 1981-1985.
{8) The maximum number of pairs was 124 in 1987

(4) 3.pairs had vanished from their ranges, and 29 pairs were eadangered.

{(5) The breeding success rate from 1986 to 1990 was 40.7% compared to 47.1% from

1981 to 1985,

{6) In only 3 out of 179 cases, two voungs fledged.

{7) The mean production was .45 young fledged per nesting aitempt.

(8) The cause of the breeding failure was identified in.these cases. 13 failures
were caused by human activities. In 5 cases, eggs were unhatched.

Key Words : Golden Eagle, Population study, Breeding success
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Forest Structure, Floristic Composition and Dominance of

Species of Lowland, Hilly and Swamp Tropical Raln Forests

in East Kalimantan, Indonesia
Ach;Ariffien BRATAWINATA®

Summary

From the field reseach and data processing it may be concluded that @

1.

Fores!: communities in fowland tropical primary forest have g greater number
of tree species occupying tree layers, and have more emergent trees than in
hilly or in swamp forest.

. Many tree species, especially the Dipterocarp variety occupying the habitat

of swampy lowland tropical forest can not adapt well with their neighbours.
The forest commenity in swampy tropical forest is poor im species of trees
put rich in liana and epiphvtes.

. A decrease of residual trees in logged areas in lowiand and swamp forest is

a loss, due to uncontrolable selective cutting being practiced.

. The effect of absolute selfective cutting in lowland and swamp forest reduces

the number of species, of genus trees.

Absolute selective cutting means that the cutting of trees should concern
the minimun tree diameter of at least 50cm : and volume per hectare to be
ctt should be 50~60xnd.

. A different type of logging system in hilly forest is not absolute but

limited selective cutting. It means that trees with minimal diameter of
50cm are cut and a maximal volume of 40nd/ha.

The effect of limited selective cutting in hilly forest has increased
species community of residual trees in logged over areas after eight yvears
have elapsed.

. The species composition of post logging as new regeneration will appear

according to the degree of open -canopy damage. and based on the consequences
of high tevel of radiation reaching the ground.

. Because of canopy loss as a result of logging operation in the areas

observed, secondary forest tree species (pioneer species) have emerged such
as Macaranga triloba, M hypoleucs, M. gigantea, Mallotus arinatus, M.
affinis, M leucodermis. Schinia walichii and Ficus spp.

* Faculyi of Forestry, Mulawarman University. [ndonesia.
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I. INTRODUCTION

This report is a terminal repert on based research carried out in the
three forest types namely the lowland tropical Dipterccarps forest land forest
hilly and the swamp tropical mixed forest in East Kalimantan, Indonesia. Forest
area in Bast Kalimantan is about 21 million hectares of which about 17 million
is of mixed Dipterocarp forest. Past and present destruction and forest
exploitation as well have decreased the area of primary forest. Studies on the
vegetation of the tropical rain forest have been undertaken at the Malaysian
forest areas [e.q. Ashion (1984), Wyati~Smith (I964), Poore (1968), Kartawinata
(1975)] and aiso general accounts of the altitudinal zonation of the tropical
rain forests of the Malaysian region are available in van Steenis (1934, 1972),
Richards (1938, 1952), Tro!l (1975), Meijer (1965), Burgess (1969), Whitmore
(1975), Yamada (1975, Martin (1977), Bratawinata (1986). .

Based or structure and physiognomy Davy (1938) divided forests into
several formation {ypes; these can be futher divided iato floristic zones
according to their floristic composition (Symington, 1943). The objective of
this study is to get information on the Jowland tropical. Hilly and swamp
tropical mixed forest as to: _

. Family, genus and species composition from each forest type

2. Bumber of individual trees and sapling.

3. Species importance value (e.qﬂ frequency, deasity and basal area).
4. Structure of vegetation. : ‘

The find of this research was donated by the Nature Conservation Society
of Japan (NACS-J). The Subject of study is very important and till now the
information of the tropical forest eavironment of Indonesia is very limited.

The author wishes to give his heartful thank special to Prof. Dr. Makoto
Numata President, Mr. Masahito Yoshida General Birector, Mr. Yoshifumi Mori
Director of NACS-J, to Prof. Dr. Tatsuvoshi Ishikawa and to the Government of
JAPAN. Sincere gratitude should also be expressed to the following persons to Dr.
Maeda Team Leader JICA in Samarinda, Mr. Rahardjo Benyamin Director of INHUTANI
Forest Concession, Mr. Gunawan general Director of Radamas Timber Concession in
East Kalimantan.

II. DESCRIPTION OF THE PLOTS
A. The Lowland Tropical Dipterocarps Forest(Zx 50 = alt.)
In this case, research plots were placed at Bukit Soeharte forest which

is a natural forest conservation; located at 0° 50" §, 116° 55" B and about 50
m above sea level, approximately 54 km south from Samarinda city or 56 km North
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from Balikpapan citv.

Climate : ‘Annual precipitation 2000 mm, the relative humidily is
always high between 65 - 85% average daily temperature is
28.3°C in minimum and maximun 32°C.

Characteristics '
of forest > Heterogenous composition 4 strata of stand canopxes rich
of Number of species.

B. The Hilly Tropical Dipterocarps Forest(:k 600m alt.)
Location plots were estabiished at 600 m on the site of Long Pahangai,
Kutai. This area is situvated at 0 ° 517 §, 114° 30" E, approximately 350 kn
North - west direct iine from Samarinda or about 10 hours long need by speed
hoat or three days and two nights needed by Long boat (little boat) from
Samarinda to the location.
Climate : Annual precipitation about 4101 mm, the relative humidity
B is arround 85%, average monthly temperature 27°C (maximum
30°C and minimum 24°C).
Characteristics
of forest - : Heterogesous composition; 4 strata of stand cancpies, rich
of Number.

C. The Swamp Tropical Mixed Forest
Site lecation of research is on the swamp foresi in Sungai Betavau,
Butungan. This was situvated at 3% 04" N, 117° 7" E and approximately 420 km
North direct line from Samarinda or ‘1 hour fourty minutes long needed from
Samarinda to Tarakan by air plane and countinue 4 hours from Tarakan o the
focation by long boat. ‘ - L
Climate ¢ Amount of 4000 =m annyal rain fall, average temperalure 28

‘Clminimum and 32°C maximum) and humidity about 75 - 85%.
Characteristics
of forest : Heterogenous composition of 4 strata, poor of sp901esi

number, rich of liana and epiphytes.
Positions of the three sites are shown in Fig. 1.

M. METHODS
‘Temporary ecological plots were established at different forest tvpes and
altitudes {primary, logged over area, lowland and swamp forest) is what being

congidered to be representative examples of the forest in conditions and alti-
tude. The type and its conditions are outlined below: .



Rorest iype Forest conditions

1. Lowland Tropical Dipterocarps ‘4. Primary Forest
Forest (50 m alt.), in Bukit - b. Logged over area
Soeharto, Samarinda.

2. Hilly Tropical Dipterocarps 4. Primary Forest
Porest{(£600 a alt.), in Long b. Logged over area
Pahangai, Hutai. C

3. Swamp Tropical mixed Forest, a. Primary Forest

in Betayau, Bulungan. : b. Logged over area

Four 50X50m plots were accurately and carefully chosen in each forest
condition. All the trees of 10 cm and over in diameter at breast height (DBID
were identified. Species of each tree, number of individuals, DBH, and height
were measured. Thirty two of 5 X bm subplots were chosen systematically for
the sampling investigation of 2 - 10 cm in DBH.

Analysis of data of dominated species was done using the formula of importance
value (IV), This formula is usefull for sampling and trees (Curtis, 1959) as
follows:
importance value (IV) = Relative frequency (RF) + Relative density (Rd)

+ Relative dominancy (Rdo).

Frequency of a species

where ¢ Rf = x 100
Sum frequency of all species
Rd - Number of individuals ﬂf.& sgec1es><-100
Total number of all species
Dominance of a é?ecies
Rdo =

Sum dominance of all species

IV. RESULT AND DISCUSSION

A, Stratification
1. The Lowland Tropical Dipterocarps Forest(% 50m aft.)

The profile diagram of the stand shows a primary forest whose taller trees
like giant trees (emergent trees) are usually above 50 m high. The emergent
trees are domipated by the species of the Pipterocarpaceas fanily e.g. Shorea
smithiana, S laevis, S leprosuls, 8. ovalis, 8 - acuminats, Drybalanops aroma-
tica, Dipterocarpus corautus, D. comterbaand ). caudatus. The next domination
are Burseraceae and Lauraceae. The species from the - Burseraceae family are
Jacryodes rostrata, Canarium lithorale, C. odontophy!lum and from Lauraceae
family are Litsea angu!at&,‘ﬁwsidbrvxylon zwageri. 1liustration of the crowss



model of the higher stratum (& laver) is commonly discortinous one crown to
apother, The stand consists of five layers inclwding ground vegetation can be
considered to have the following maximum heights:

Stratum S . Approximale maximum heights ()
A 55
B 34
¢ 22
D 11
B 2

Shrubs, palms and regeneration are of common occurrence in the undergrowth,

2. The Hilly Tropical Dipterocarps Forest(x 600 malt.)

The layer of stand canopies on the hilly primary forest have four tree
strata. The dominant trees in high come from higher stratum or emergent trees
like Dipterocarpus cornutus, Shorea laevis, S glabra, S lamelata 8 leprosula
S. macrophylla species these species are from D ipterocarpaceze family;from the
Burseraceae Tanily are Dacryodes rostrata, Sarrtiria graffithii. S tomentosa,
S auricylat; the other species are DJehaas 7a caesia fron Lavracese and
HKompassia exelsa from Fabaceae family. The five tree strata including ground
vegetation may be considered to have the following maximum heights:

“Stratun " Approximate maximum heights (m)
A ’ 66

B 47

¢ 20

) 9

B 2

3. The Swamp Tropical Mixed Forest _

The swamp forest area in the research plots was  looded by Betayau river
has characteristics of forest as height buttiressing, stilt roots, knee roets
system, low to height branching trusks of t rees, rich woody climbers and
epiphyt, emergent trees which a maximum height 60 m. The five tree strata
including ground vegetation can be considered to have the following maximum
heights:

Stratum Approximmaie maximum heights (m)
A 60
B 45
C 25
I T
B 2



- Same as the emergent trees having & height between 50 - 60m “$pecies of
this forest such as Alstonia pmeumatophora (Apocynaceae), Shorea leprosuls,

8 balangeran, Dipterocarpus gracilis (Dipterocarpaceas), Myristica villosa.

(Myristicaceae) and Lophopetalum javanicum (Celastracease) ares the most
dominant trees. In under laver trees A (B and C stratum) which have species
dominated by Bugeniz spp. (Wyrtaceae) crowns of the stratum A and B which are
tend to be discontinous laver from one another. At the stratum B itself is
commonly homogenecus laver. where crowns are connected each other.

B. Fioristic Composition

1. The Lowland Tropical Forest (X 50 m alt.)

1.1. Trees : A . : R .

A list. of trees in the primary and logged over area is shown in the Table
1. A difference of the total number of individeal trees between in the lopged
over area and in the primary forest is of -30% the number of species ~21.76Y%,
genus ~15. 0%, family is ~17.6% and basal area +12.5%

a. Primary Forest : ,
. The ratio hetween Fipterocarp and Nendipterccarp tree species in the
primary forest is 1:11, where for .the number of individuals 1:6 for basal area
1:2.6 (Appendix 1). The species of Dipterocarp occupied by Cotylelobium sp.,
Vatica sp.. Hopea sp.. Dipterocarpus caudatys, Dipterocarpus cornytys. Shorea
retinoides, S ovalis, S laevis, 8. parpifolia 5 acyminats and S, leprosula.

Table 1. Comparison of Number of Species, Genus, Family, Individuzl and Basal
Area of Trees between in the Primary Forest and in the Logged Gver Area
_ in Lowland ?roptcal Forest Buklt Soeharto, Samarlnda '

Number of Number ef Number of Number of ‘ Totai

:'7": FGféSf”t§?éfr  " Saeoles ' Genus __' Family o Ind1v1duals ‘Basal Arein'” -

‘ (n?)
prinary Forest o B I
Logged Over Area 115 62 28 6 54
Differewe LT IOW  CEK 0 HRS

The best ten dominant in the primary forest (Table 2 and appeadix 1.)
were Shorea laevifolia, Shorea smithisna, Shorea laevis, Shorea ovalis,

Y L —
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Shorea leprosula (Dipterocarpaceae). Fusideroxyion zwageri, Litsea costulzta
{Lauraceae), - Dipspyros Macrophylla (Bbenaceae), FBugenia sp. Myrtaceae) and
Mallotus affinis (Buphorbiaceae).

Table 2. List of importance Value (IV) of Trees from the Best Ten Value in the
Lowland Primary Tropical Forest, Bukit Soeharto, Samarinda

Species oIV Gn

No.

1. Shorea Taevifolia ......coovvurvenvvineneniianans 13.61
2. Shorea smithigna ...........ccviuieeveinnennnns 12.06

3. Shorea 1aevis ... ... i - 1197
A, FUEERIA SP. o it i, 11.65.
D, Shorea ovalis .o..ooeiiiriiniiiierinennnn e - 8. 71

8. Shorea leprostla .........ccceiiineiiinnainns .. 914
T. Busideroxplon swageri .........coouveivviiiiiians 8.50

B, Litsea coSHIIEEa .. o.vvir i ianinisennnn 8,34

9. Dipspyros macrophyila ........ edieeere e B4T
10. - Mallotus affinis ........ weeee e M rrireane 5.89 -

b. Logged Bver Area Forest .

Appendix 2 shows that the ratio between dipterocarp and nondipterocarp
species is, 1 : 10 in number of species, 1 : 11 ia number of individual trees
and total basal area 1 : 6. The presence of Dipterocarps species in the logged
over area are Shorea laevis, S smithians, 8. ovalis, S sp., Valica sp., Hopea
sp., Hopea sangal, Cotylelobium burchii, Dipterocarpus gracilis, Dipterocarpus
cornutus. The most dominant species (Table 3) of Pipterocarps species are
Shorea laegvis and Cotylelobivm burchii. Futher from: Buphorbiaceae are Macaranga
hypolevca, Macaranga triloba (pioneer species), Moraceae is Ficus; Melastoma-
taceae is Pternandra azurae; aad Burseraceae is Canarium sp., and G littorale.

1.2. Sapling o

A comparison of the number of species, genus and family between in the
primary forest and in logged over area is -shown in Table 4. A difference of the
total number of Individuals sapling between in the logged over and in primary
forest is +0.91%; which for number of species genus, and family and basal area
are -6, 29%. -3. 17X -6.90% and OX.



Tabie 3. List of lamportance Value (IV) of Tree Species from the Best Ten of
Value in the Lowland Logged Over Forest, Bukit Soeharto, Samarinda..

No. Species v ®
1. Shorea 186vis ...vveiiiiivenaiiisivavnainsinns -18.02
2. Cotplefobiom burchii .. .. o iieiiieinininnin.. 11.56
3. Macaranga fypofewca ... iiiiiiiiiiainen 7.18
d, Bugenia SD. .. ..ot aaas 6.54
B, Shorea ovalis .......covviviiiiiiiiraiiirinanas. 6.36
6. Shorea leprosula .................. e 6. 26
1. Busideroxyion zwageri ....................... 5,93
8. Plerpandra BZUra€ .........coveiuiniiiansisninis 5.61
8, Canparium spacrophylia ..........cocciviiiniin.. 4.90

10.

Canariom Tittorale ....ovveenneeinviiinnnai:. 448

Table 4. Comparison of Number Species, Genus, Famity, Individual and Basal Area
of Sapling between in the Primary Forest and in Logged Over Area in
Lowland Tropical Forest, Bukit Soeharto, Samarinda

Number of Number of Number of  Number of Total

Forest type Species Genus Family Individuals Basal Area
' (nt)
-Primary Forest. 127 63 29 - 5,338 25
Logged Over Area 118 81 27 5, 388 - 25
Difference -6, 20% -3.17% - -6.90% +0. 94% 0%

a. Primary Forest

A composition ratio betwsen fipterocarp and Nondipterocarp sapiings in
the primary forest is I : 1l of number of species, 1 : 5 of number of indi-
viduals and 1 : 5 of basal area (Appendix 3). The presence of Jipferccarp
sapling in the plots was Cotylelobium buyrchii, Hopea sangal, Dipterocarpus
contenba, Dipterocarpus cornutus, Dipterocarpus fracilis, Shorea leprosula,
S Smithiana, S oarvifolia, 8 Jjavanica S. acuminata S. ovalis and 8. laevis.
The most importance values (IV) of sapling (Table 5) are Shorea laevis, &.
leprosula, S ovalis (Dipterocarpacese), Palaguium macrophyllum (Sapotaceae),




Baccaurea microcarpa, Mallotus affinis (Buphorbiaceael, Litsea angulate
(Lauraceas), Milletia sericeae (Fabaceae), Urophllim rubrum (Rubiaceae) and
Myristca iners (Myristicaceae),

Tahle 5. The Best Ten Importance Value of Sapliing in the Lowland Primary Tropical
Forest(:- 50 m alt.), Bukit Soeharto, Samarinda

No. Species v ®
1. Palaquium macrophyliom .........ccccivviiiiien. 14. 93
2. Shorea 188Vis oot 12.95
3. Baccairea BICIOCAIDA v.covvvrvennenineansannanin 1127
4, Shorea leprosula .......oovvreiieiinirininens 1110
B Mallotus affinis ...oovirre i eiriainnas 16. 17
8. HMilletia Sericeae .........coeuviuireunnenannnn . 9. 96
T. Litsea angulata .....cooviriinneiniiiiannnnas 8.44
8. Urophilum rubrom .....ovvrvee i rirennas 1,75
8, Shorea ovalis ..o iiienneianans 6.41
0. Myristica FRerS .....ovveeeeinnisiiocsessnnenns 6. 28

b. Logged Over Area

The ratio between Dipterccarp and Nondipterocarp saplings in the logged
over area forest for the number of species 1 :15. the number of individual
trees 1 : 8, of individuals of trees I : T of basal area (Appendix 4). The
presence of regeneration of Dipterocarp species in the plots was Pipferocar-
pus cornytus, S. ovalis, S smithiana, S laevifolia, S laevis, S acuminata,
8. leprosula, Vatica cineria. lIn Table 6, the best tea of dominant sapling are
Shorea laevis. 5. smithiana, S [leprosula, Vatica cineria (all of Dipterocar-
paceae), Milletia sericeae (Fabaceae), Mallotus affinis (Fuphorbiaceae),
Diospyros borneensis (Ebenaceae), Urophy!lum macrophy!lum (Rubiaceae). Hors-
fieldia grandis (Myristicacesel, and furicoma fongifolia (Simarubaceae).

2. The Hilly Tropical Dipterocarp Forest (£ 600 m in alt.)
2.1, Trees

Bifferences of the number of species, the number of individual irees,
genas, familvy and basal area between in the logged over area forest amd in the
primary forest area are each of -18. 18K, +8.08% in the genus, +33.3% +13.32%
and 0% (Table 7.3,



Tahie 6. List of lmportance Value of Sapling from the Best Ten Species in the
Logged Over Area Bukit Soeharto, -Samarinda.

No. Species v &
1. Shorea laevis .......c...oouin. e adereearias 12.719
2. Shorea Smithisna ..........cociiiiiiiiieinainns 9,25
S Milletia Sericeac ........o.ouiuiirriiiieninanns 7.9
& Shorea leprosuda ......coorvneiieiiiiii i 6. 80
5. Mallotus affinis ......coreniiiiiiiiniianiuins 8.77
6. Diospyros borpeensis ................ e .46
1. Vatica cinerig ............. b e 6. 22
8. Horsfieldia grandis .............. v i, 5.78
9. Buricoms longifolig .......coovevuviiiiiianins . BT2 -
10, Urphytiom macrophfivm ............... reeieann 5. 67

Table 7. Comparison of Number Species, Genus, Family, Number of Indiviuals and
the Basal Area of Trees between in the Logged Over Area-and in the
Primary Forest in the Hilly Tropical Dipterccarps Forest, Long Pahangai,

Kutai.
‘ Number of . Number of Number of Number of Total
Forest type . Species Genus . Family  iIndividuals Basal Area
o ' /ha {uf) /ha
Primary Forest 132 . - 82 7 B 241 41. 51
Logged Over Area - 108 67 .32 249 5.0
Difference ~18.18% - 43.06% - +33. 3% +3.32% - +0.22%

In Table 6. it seems that the number of genus, family and individual number
of trees on the fogged over area forest are more than if it is on the primary
forest. Losses of canopy of stand were serious as a result after logging im some
areas. By opening the canopy of trees of the stand can be the pioneer-species
and will be growth well. The pioneer species is than grow is secondary tree
species such as Macaranga spp., Anthocephallus spp.. Nauclea spp., Schima spp.
Some characteristics of the pioneer species are fast growing ones, short term
life, needlot of light inteasity for life, every time produce seeds by pleaty in
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aumber, smalier size of seed, number of species and genera as will per family
are few if compared with the local species such as Dipterocarp species.

a. Primary Forest -

The most common dipterocarp species : Shorea leprosula, . 8 selamica, S
lamellata, S palembanica S beccarisna, S smithiama, S parnifelia, 8
bractealata, Hopea myriifolia, Dipterocarpys sp., and D. gracilis. Comparison
Ratio between Dipterocarp and Nondiptercearp tree species.l : 12 of species
number, 1 : 4 of number of indivisals trees and 1 : 2 of basal are (Appendix 5).
In Table 8, it is shown that the best ten of most dominant trees of Dipterocarp
species: Shorea swithiana. 5. becariama, 8 leprosula, 5 lamelaia, S parvi~
folia, and of Nondipterocarp species: Cleistantus iriantus, Litsea macrophylla
Litsea firma, Eugenia oblongifolia, Fugenia grandis.

Table 8. List of Importance Yalue (IV) of Trees from the Best Ten Species in the
Hilly Tropical Primary Forest, Long Pahangai, Kutai.

No. Species v &%
1. Shorea Smithiana ........c.cveeiiieiininirinnias 30. 31
2. Shorea beccariana ...............ccciviuiininiinn 22.43
3. Shorea leprostla .........cvvueiininiviiniaiis 19.17
4, Shorea lamelata ............c....c..o.s U P A1
B, Shorea parvifolia .co.oovvivnininiiinaiioeens 9.63
8. Baccaurea griffithii .....ccovveiieiniiiiinnin. 6. 96
T. Diospyros macropylla ....covvvririiieiniinnines 4.43
B, Litsea FIrma ...ooovreeniiieiirieiniininnnins 4, 40
8. fugenia oblongi folia ......c.ccvvvivninnin. 4.24

10, Fugenis grandis ......oovvveniiiininininnninnnss 4.24

Busideroxylon zwageri (Bornean iron wood), one of species from Nondiptero-
carp. is not a dominant species.in hiliy forest, this case is different if it is
in the lowland forest whose the species concerned is a dominant in terms of
individual number of trees. also of basal area

b. Logged Over Area

The ratio between dipterocarp and nondipterccarp trees 'in the logged over
area hilly forest is 1 : 7 as the aumber of species, 1 : 4 of the number :of
individuals trees 1 : 3 of basal area (Appendix 6). Dipterccarp species is most



dominant in number of individual and in basal ared. This is an effect of open
canopy and reduced of density of stand to stimulating diameter growth of young
trees. The species of Dipteroecarp occcupying this forest area are Shorea sp.,
S leptoccados, 8 Jjohoriensis, S oblosgifolia, 8 leprosula, §. smithiana,
S. pinanga 8 parvifoiia & leavis, S. siminis - Parashorea sp., Dryobalanops
aromatica, Hopea dryobalanoides. The most dominant species in this forest:
Shorea siminis, S. oblongifolia S leprosula S ovalis, Dryobalanops aromatica
(all of Dipterocarpaceae) and of Nondipterocarpaceae: Fugenia oblongi-
folia Myrtaceae), Fusideroxyfon zwageri (Lauraceae), [iospyros macrophyila
(Bbenaceae), Scaphium nacropodum (Sterculiaceae), and Macaranga triloba (Buphor-
biaceae) is a pioneer species (Tahle 9).

Table 9. List of lmportance value (1V) of Trees from the Best Ten Dominant
Species in The Hilly Logged Over Area, Long Pahangai, Kutai.

No. Species Lo ‘ v

1. Shorea Siminis .......ooovviiiiiiiiiiiiiiiniiinn. 17.97
2. Bugenia oblongifolia .............cooviiiiiinns 14. 00
3. Shorea oblongifolia ... ... cocoiviiiiiiiiiiaat. 11,94
4. Fusideroxylon zwageri ...........ciiviieiiunnn. 11.62
5, Diospyros macrophylla ....... .. ...ooiiiiien., 11.51
6. Dryobalanops aromatica .......coooviiviniennn.. 8.59
7. Scaphium BACroPoduy .. .....oovivirinriiriinnans 6. 84
8. Shorea leprosula .........oovviriiiiiiiiiiniian, 6,55
Q. Shorea ovalis .....oevviiiiiiiininiiiiidiniin, 6.19
10, Macaranga triloba .......coviveiiiiiiiiinns 5.60
2.2. Sapling

List of sapling in the hilly primary forest and hilly logged over area is
shown in Table 10. Differences of the total number of individuals, species,
genus, family and basal area between in the logged area and the in primary
foresi are +16.25%, +30.0% +19.05% 10.26% and O, .respectively. The total
number of sapling in the logged over area is more abundant than in the primary
forest. The natural regeneration especially of Dipterocarps species is more
intense and abundant in logged over areas rather than in the primary forest
commoniy natural regeneration is most abundant on the spots with little open
canapies. '



Table 10. Comparison of the Mumber of Species, Genus, Family Number of
individual Trees and the Basal Area of Sapling between in the
- Primary Forest and in the Logged Over Area in Hilly Forest,
bong Pahangai, Kutai. ‘

Number of Number of Number of Number of - Total:

Forest type Species : Genus Family Individuals Basal Area
: /e (nf)/ha
Primary PForest - 80 40 21 4,875 12.5
Logged fver Area 93 52 25 5. 375 12.5 -
" Differnce +16.-25% 130.0% - +19.05% +10. 26% 0%

a. Primary Forest : :

Ratio between Dipterocarp and Nondipterocarp sapling in the primary foresi
is 1 : 5 of species number, of the number of species, 1 : 4 of the number of in-
dividual, and 1 : 4 of basal area (Appendix 7). The species of Dipterocarp are
ocoupied by Shorea leavis, - 8. oblongifolia ™S ‘smithiana S. joboriensis, 8
mangarawan, S leprosula, S. leptoclados, S. lamelata, S pinangs, S parvifolia,
Dipterocarpus sp., D cornutus, . caudatus, Hopea sangal, Vatica sp., V. bancana.
The most dominant sapling: Shorea laevis, S leprosuia. S parvifoliz (all

Table 11. The Best Ten lmportance Value (IV) of Sapling in the Hilly Tropical
Forest (% 600 m alt.), Long Pahangai, Kutai.

¥o. Species ‘ .

L frviggia malayang ...cooo..... v L 1887
2. Haccaurea recemoss ...........eiiui. e, 1822
3. Shorea leavis ...... P e eeaias e eee. 14,94
4. Busideroxylon zwager! ............. T T80T
b. Shorea leprosula ..............cccoviiiieani. 9006
6. Litsea firma ......cccouiiieiiiiiiiinninrena.. T1.68
To Milletia .o et 177
B, LIthocarpus CORGCAIDUS ...v.ervivecnsineessian. ;. 6.8
9. Kompassia malacensis .......... ... iiveian.. 6. 65
10.

Shorea parvifolia ...... s, .. B2




of Dipterocarpaceae), - fryvingia mayana (Simarubaceae), Baccaurea racemosa
(Buphorbiaceae), Fusideroxylon zwageri, Litsea firma (hoth of Lauraceae),
Milleti a sereces (Fabaceae), Lithocarpus conocarpys (Fagaceae), and Kompassia
malacensis (Fabaceae), Table 11 shown this case.

b. Logged Over Area

The ratio between Dipterocarp and Nendipterocarp sapling in the logged over
area hilly forest is 1 : 16 of the number of species, 1 : & of the number of
individauals, and 1 : 4 of the basal area (Appendix 8). Dipterocarp species
are in this plot such asShorea siwminis, S. parvifolis, S leprosula, .
laevis, Dipterocarpus hecarii,and Dryobalanops lanceolata. The number of
species of Dipterccarpaceae is few. but for the number individuals is abundant,
1/4 times the total number of all individual trees. Four out of six species of
Dipterocarpaceae were dominant such as Shorea laevis, S siminis, Dipterocarpus
hecarii, Dryobalanops lamceolats, others dominant species are Fusideroxyin
zwageri (Lauraceae), Macaranga gigantea, Macarangs hypoleuca, Mallotus
lencodermis . (all of Buphorbaceae), Polyalthia curtisii {Annonaceae) and
Schima walichii {Theaceae) Table 12. -

Table 12. The Best Ten Importance Value (IV) of Sapling in the Hilly logged Over
Area (X 800 m alt), in Long Pahangai, Kutai.

Species. : : v &

No

1. Busideroxylon zwageri .....c...coveviiirenaiiin. 15,92
2. Shorea 1aevis ...oovviiniiisiiiiveinnannn, et 14,03
3. Shorea SIBIRIS «..oir e 12.89
4. Macaranga Figamtea ............cciieiiiiniiinnn. 11.68
b. Macaranga hypofenca ...............ccccuu.ns we.es 11,28
6. Dipterocarpus becarii ... ... coiviiiiiiiiiiiies 10. 84
T. Mallotus Teqcodermis .ooovivinvniiiniiiiiinanns . 9.47
8. Dryobalanops lanceolata .....ooovvvviiiieiinin, 9. 39
9. Polyvalthia curtisii ............... P 8. 47
10, Sehima walichifi ... ... ...c.coiiiiiaiiiii.. . B.89

A similarity of the dominant species between primary and logged over forest in
hilly forest of Bornean Iron Wood (Busideroxylon zwageri). 1t is-very dominant
in terms of number of individual, and frequent appear on the forest floor
Dominant species of pioneer species are Macaranga gigantea, M fhypolevca,
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Mallotus leucodermis and Schima walichii., The come out from the logged over
areas. : c

3. Swamp Forest

The  condition of swamp forest in research plet has more humus than soil
with forest having normal drainage. 1t is poor number of species if compared
with drainaged forest, usually rich with ground vegetation like Pandanus and
Cyperus (grass species), plenty of trunks (buttresses or stilt rootes), a
commen of shallow root. sysiem. Some of species have plank root system like
Shorea balangeran. S. leprosula, S. compressa, Hopea becarii, Vatica sp..
Canarium sp. Stilt root is of Pternandragalata, Artocarpus dadah, Ficus spp.,
Lophopetalum javanicum has knee root commonly if the species appears another
species will follow like Fugenia spp.. [Dyera costulats and Cratoxyion
orborescens. This forest is ysually influenced by Betayau river.

3.1. Trees

The number of tree species and the number of individual trees per ha in
swamp primary or in logged over area forest are fewer than in lowland tropical
or in hilly tropical forest. There are only 63 species in primary swamp forest
and 50 species in logged over area forest. The number of trees per ha'is 400
individuals in primary swamp forest and 382 individuals in logged -over area
forest. A comparison of number of species, genus, family, number of individual
and basal area of frees per hectare between in the logged over-and in the
primary forest are -11.11% -2.44% 0% -48.73% and 33.25% respectively (Table
13). . ‘ '
In Table 13, effect of selective logging was not occured to reduce the number of
species in logged over area, but the number of individuals and total area were
done. :

Table 13. Comparison of the Numbher of Species, Genus, Family, Number of Indi-
vidual, and the Basal Area of Trees in the Primary and Logged Over
Forest, Sungai Betavau, Bluungan.

Number of  Number of Number of  Number of Total

Forest type Species Genus Family Individuals Basal Area
' /ha {nf)/ha
Primary Forest 63 42 23 197 32.0

Logged Over Area 56 41 23 101 22.0
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a. Primary Swamp Forest. . .

The ratio between Dipterocarp and Nondipterocarp for tree species is 1.:
9, 1: 17 for individual trees. 1 : 7 of Dbasal area (Appendix 9). The number of
individual trees of Dipterocarps is fewer than in the lowland or in the hilly
Dipterocap forest. The species of Dipterocarp occuypied in primary swamp forest
are Shorea sp, S compresa, S leprosula, 8. balangeran, Hopea becariana,
Dipterocarpus gracillis. The most dominant species (Table 14) of Dipterocarp.
was Shrea balangeram and 8 leprosuls whereas of Nondipterocarp: Lophopetalum
javanicum {Celastraceae), Cephalomappa lepidotula, Mallotus sp., (Buphorbia-
ceae), Fugenia sp.. Fugenia bankensis (Myrtaceae), Myristica vilosa (Myristi-
caceae). . '

Table 14. The Best Ten Importance Value (iV) of Trees on the Swamp Primary
Forest, Betayau, Blungan.

No. Species IV
1. Lophopetalum javanicum .......c.cioveiuvuveennns 38.97
2. Cephalomappa lepidotuia ....coovviieeioiiins, 36. 00
3. FBugemia sp. ............ ettt e 12.11
4, Bugenia bankensis ....... [ DU 11.19
B, Litsea angulata .....covuviiininiiiiiniiainiies 10. 70
8. Shores balangeralm .........oovveviiininunnnennns 9,13
T, Myristica vilosa .......ooiveiiiiiniiiiinaianiss 8.93
8. Tetramerista glabra .......c..ooiviniiiiiniinnns 1.65
9. Mallotus sp. «.covevnvenniinniiinans rereaer e 6.78
10, Shorea leprosula .....ooooviviniiiniaanas. veres 6.72

Lophopetalum javanicum is not only a dominant in the nymber of indi~
viduals, but.also in the frequency. This species forms an endemic growth in
the swamp habitat and followed by Bugenia spp. Which is very tolerant in the
habitat.

b. Logged Over Area, .
Logged over area was dome in 1985. The species of swamp forest are of a
common seft wood species. The ratio between, Dipterocarp and Nondiptercarp tree
in logged over area is 1 : 25 (the number of species), 1 : 20 (the number of
individuals)., and 1 : 4 (basal area). The effeet of logging has disturbed an
gquilibrium of Dipterocarp stability. This could be seen by the losses of auch
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number of speecies after logging. The species of Dipterocarp in logged over swamp
forest: Shorea leprosula, S.. balangeran, Anisopiera sp. and Watfica sp. The
most deminant species in logged over area {(Tabel 15) are Shorea leprosulia,
S halangeran and Anisoptera sp. (Dipterocarpaceae), Cephalomappa lepidotula
{Buphorbiaceae), Lophopetalum javanicum (Celastraceae), Fugenmia sp., Fugenia
dyerians and Eugenia bankensis (Myriaceae), [itsea angulata (Lauraceae).

Table 15. The Best Ten Importance Value (1V) of Trees in the Louged Over Swamp
Forest, Betayau, Bulungan,

Species IV &

No.
1. Cephalomappa lepidotula .........c......cco.... 38. 80
2. Shorea leprosuda .......coooiiiiiiiiiiiiiiiia., 19.21
3. Bugenia dveriana ..........c.vvviiives. e baeareen 13.66
4, Lophopetalum javanicum ............. evaen e 13.18
B. Bugenia bankensis ...........coviiivineneninnns - 1257
8. Mpristica viloSa ....coveveeinioiiiniiniainnnns 11, 44

T. Litsea angulata ...........ccovereiivinnniinnnns . 9,86 -

- 8. Anisoplera SPo......iiiiiiiieeninin. S V.. T1.56
9, BUBBRIA SPe vvreriie ittt aeaaes 7.41
10. Shorea bafangeran .............c.iviiiiiiin. see 101

Return to Lophopetalum javaricum species it plays a role of species deminant
at the swamp habitat or swamp forest evern though i{ is more redeced in IV
compared with the other three (Cephalomappa lepidotula, Shorea leprosula and
Bugenia dreriana).

3.2. Sapling ,

Natura! regemeration of species trees on the swamp forest is usually poor.
There are not many species to folerate at this habital because edaphic of swamp
is a drainage less, Lack of 0,. The pH is low and the habitat has many smaller
seeds to carry by flood water on the forest floor, there are abundant growth
with grasses and Pandanus, and does not to give a chance to develop seedlings.
The number of species of sapling or plots of primary forest and fogged over area
: 37 and 26; 1775 and 1813 for species als, 37 and 26 of species number (Tabel
15). Differences of number of individuals, species, genus, family of sapling
between in the primary and in the logged over area: -9.13% -29.72, -23.3, and
11.76, respectively (Table 16).
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Table 16. Comparison of the Number of Species, Genus, Family, the Number and -
Individua! of Sapiing between in the Primary and in the Logged Over
Area Swamp Forest, Betayau, ‘Bulungan.

Number of  Number of Number of Number of  Total

Forest type Species Genus Family: Individuals Basal Area
/ha (uf)/ha

Primary Forest ar 30 3T 1,778 12.5

Logged Over Area 26 23 15 1,613 12.5

Difference -29. 72% -23. 3% -11, 76% -9.13% 0%

Effect of gap (open canopy) of logging was more to come out. growth of shrub and
grass on the floor forest, than not logging as no! many chance to occur regene
ration of species trees. ‘

a., Primary Swamp Forest

The ratio between Dipterocarp and Nondipterocarp sapling in the primary
swamp forest: 1-: 19 of the number of species, 1 : 32 of the number of iadi-
viduals, and 1 : 71 of basal area. This Dipierocarp species is very lack in the
swamp forest, and not tolerant growth in forest habitat. Two species appear

Table 17. The Best Ten Importance Value (1V) of Sapling in the Primary Swamp -
Forest, Bestayau, Bulungan.

Species IV (%

No,
L Tetramyrista S ..ooovneiee e iiinannanes 24.45
2. Calophyllum puleherinumi ....ooovvveivennvennns 22.34
3. Artocarpus dadal ....... ..o, 15.25

4, Listea angulata ...... ..t i 5. 16
5. Baccaurea pubers ...... e e, 13.78
B MalIotus 8P, oo e s 1117
1. Cephalomappa lepidotula ......... e, -10.57
8. Canariwm sp. ....... e e e 10.57
O, PHIFalthia sP. .vvvieiirnrreieeriirieniennnens .38
10. Mangifera sp. .......... e et a i, 9.21
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on the site are Shorea compressa and Hopea becariana. The most dominant
species(Table 17} is Teframyrista sp. (Rutaceae), Calophilum pulcherinum
(Clusiaceae), Artocarpus dadah (Moraceae), Lifsea anmgulata (Lauraceae),
Baccaurea pubera, Cephalomappa lepidotula (Buphorbiaceae), Camarium sp.
(Burseraceae} pofralthia sp. (Anmon aceae), and HMamgifera sp. (Anacardiaceae),
Dipterocarp species is net dominant in this forest type.

b. Logged Over Area. L _ ‘

Apperdix 12 shows that the ratio between Dipterocarp and Nondipterocarp
species: 1 : 3 of the number of species, 1 : 13 of the number of individuals, 1
: 21 of basal area. The presence of Dipterocarp species in this plots was
Shorea leprosula and 5. balangeran at shown in Table 18.

Tabie 18. The Best Ten lmportance Value (IV) of Sapling in Logged Over Swamb
Forest, Betayau, Bulungan.

No. Species v (%
L Cymoocranthera SP. ......coviviiivniineninninns 33. 37
2. Fugeniz pailosa .............c..ooviiiiniiiiin 19, 74
3. Artocarpus dadah ....... ..., 17.79
4. Shorea balangeran ..........c..cvieveiveeineannn, 13.17
5. Mazzetia paviflora ...........ccoiiiiivaninnnss 11.93
B, Litsea angulaia ......c.uvviiiirinirinnnianins 11. 44
T. Bugenia gramdis ........coveiiiiiieiiiinniness 11. 34
8. lophopetalum favampicum ...........cccuivenvnns . 10.60
G, Baccaured PUBCTE ....veeerurreernaneaneanveeras 10. 32
10, Cephalomappa lepidotula ..........cocciveiuiunn. 9,03

" The most dominant in Dipterocarp species is only Shorea balangeran where
Nondipterocarp: Gymmocranthera sp. (Myristicaceae), Fugenia papilosa, Eugenia
grandis (Myriaceae), Artocarpus dadah Moraceae), Mezzetia parviflora (Anno-
naceae), Litsea angulata (Lauraceae), Lophopetalum javanicum (Celastraceae),
Haccaures pubera, Cephalomappa lepidotula (Buphorbiaceae).

c. Similar Species in Two Forest Types.
1. In Lowland Tropical Dipterocarp Forest.

A combined tree species from two forest types (primary amd logged over
area forest) see Table 18, ;
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Tabia: 19, Floristic Composition of Species Number of Tree and Sapling in the
Lowland Tropical Primary Forest and Logged Over Area, Bukit Sosharto,
-Samar inda.

Nunber of Species

Tree Sapling
(10 cm and over girth), (2 ~ 9.9 cm girth),
piot size plot size (.08 ha

a. Total number of species 184 - 173
containing on the
primary and fogged over
area forest

b. Number of species 147 ' 127
Qonta%ning only on the‘
primary forest

¢. Number of species 114 119
containing only on the
togged over forest

d. Number of species i 73
containing same '
species on the both
forest tvpes

e. A representation of the
number of pioneer species
on: 7
- The primary forest 2 ' 6
- The logged over area H 10

In Table 18, from 184 combination species, there is 77 species (41.48%)
as similar of species from both forest types. The picneer species appeared 2
species (1.4%) of primary, 11 species (9.6%) of logged over area. The number of
species from sampling in the primary forest was 127 species and 119 species from
logged over area, but a combination species from forest types were 173 species,
where T3 species (42.2%) were a -similar species. The presence of pioneer
sapling was 6 species (4.7%) of the primary forest, 10 species (8.4%) of logged
over area.

2. in Hitly Tropical Dipterocarp Forest

The number of species trees from two forest types (primarv and lagged
over) were 172 and 109 of sapling (Tabel 20).
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Table 20. Floristic Composition of the Number of Species of Tree and Sapling in-
the Hilly Tropical Primary Forest and Logoed Over Area Forest, Long
Pahangai, Kutai.

Number of Species

Tree Sapling
- {10 cn and over girth), (2 - 9.9 cp girth),
plot size 1 ha plot size 0.08 ha

a, Total number of species 172 ‘ 109
containing on the :
primary and logged over
area forest

. Number of species 132 80
containing only on the o
primary forest

¢. Number of species 108 80 .
containing only on the
iogged over forest

d. Number of species 68 ‘ Y
containing same : ‘
species on the both
forest types

e. A representation of the
pumber of pioneer species
oft:
- The primary forest 6 ‘ o 3
- The logged over area 12 : .18

From 172 species combination there are 68 sinilar specieé {39.5%) of two
forest types and from 109 species combination of sapling there are 51 sxm1lar
species (46.8%) of both forest types. New species appeared as pioneer species
were 3 species (3.8%), tofal number of all species presented in primary forest
and for logged over area forest it was I8 species (22.5%).

3. In Swamp Tropical Mixed Forest.

A combined tree species from two forest types (primary and logged over
area forest) see Table 21.
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Table 21.-Floristic Composition of the Number Species of Tree and Sapling in- the
Tropical Primary Swamp Forest and Logged Over Area Forest, Sungai
Betayau, Buiungan.

Number of Species

Tree Sapling
{10 em and over girth), (2 - 9.9 cm girth),
plot size 1 ha plot size 0.08 ha

a. Total number of species T8 cL-42
containing on the
primary and logged over
area forest

b. Number of species ‘ 63 3.
containing only on the
primary forest

c. Number of species 56 o 28
containing only on the
logged over forest

d. Number of species 41 ‘ 21
containing same :
species on the both
forest types

e, A representation of the
number of pioneer species
on:
- The primary forest 1 o . 1
- The logged over area ‘ 2 '

. From 78 species combination there are 41 similar species (52.6%) of two
forest types, and from 42 species combination of sapling there are 21 simiiar
species (EG%) of both forest types. The presence of pioneer species were 1
species (1.6%) and 2 species (3.6%) of the primary and logged over area forest.
Reasons of'vegeiatioﬁ Commiﬁitiesulost in logged over area forest_quest éuriag
activities are as follows: o ' ' ) ' h

a. A commercial trees was to harvested were such as harvested of commercial

trees such as tree species of Shorea spp., Hopea spp.. Dryobalanops spp.,

Wativa spp., Dipterocarp spp., Cotylelobium spp. (all of Dipterocarpaceae),

Palaquivm spp., (Sapotaceae), Litsea spp., Busideroxylon spp. (Lauraceae),
Lithocarpus spp., Quercus spp., (Fagaceae) and so on (Table 15 and 20).
b. Mortality of residual trees due to atiacking of canopy, and stem of trees
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harvesting during logging and alsc of high levels of solar radiation
reaching the ground, so that it increased local temperature and wind. Since
this situation many tree species did not survive such as Baccaurea eximia,
Baccaurea angulata, B stipulata, B nambua, B. sumatrana, Aporusa grandi-
stifulata, A Imerii, A spaedophora, UOstodes maérapbyf!é (Euphorbiaceae),
of Myristicaceae is Horfieldia sp., H grandis. Kpema fectinata, K. macro-
phylia, Myristica Imers and so on. (Table 19). Polts, where camopy lost,
were invaded by the secondary foresi iree species such as Mecarangz triloba
M hypolevca, M gigantea, Mallotus erinatus(Table 19), Mallotus feucoderms,
M oaffinis(Table 20).
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Summary
The ﬂga Pentnsula in Akita Prefecture is famous as a Q§asx natlonal park and
also as a district where there are peculiar animals and plants. Many dans were
suilt ip this disrict and the precious pature was badly damaged by them. The
citizens are lacking in an understanding of nature and furthernore a cultural

fegacy,

and it has caused this kind of situation. The Nature Conservation

Society of Japan was concerned about this situation and gave financial support
for our society to pubulish 4 pamphlet which raises people’s understanding. The

papphlet was published in the middle of September. 1991

The contents of the

pamphlet are about the beautiful scenery, the variety of animals and plants,
and the distruction of nature. People are glad to read this pamphlet, because it
is easy to understand and includes many pictures. We intend to encourage more
people to read this yamphlet and build up the natyre conservation movement.
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