





I . TITHNTYTRODUCYEION

1.1 General
-In the framework of the Developmen£ Study on Wastewater
Disposal far Dlenpasar, The Japan International
Cooperation ‘Agency (JICA) gives an assignment to CV.
VEYGAST DISAIN ‘to  conduct the Permeability Test for

Soil of Denpaaar and its surroundings.

LéBmmmmmﬁ
Bali is one of the main tourism destination in Indonesia,
"has been developed as an .-International tourism
degtinatiaon. .The numbér pf tourists visiting Bali has
been'incfeasing ffem yvear to vyear, and Denpasar as the
center of tourism has ho sewefage system. "To design
sewerage system i1ts need much data and permeability test

iz one of them.

1.3 Objective of the work
The objectives df the work are :
- to analyze thé s0il for various types of sample

— to know the permeability for various types soil.

1.4. Scope of Work
. The study éréa'gf ‘this work = covers Kabupaten Badung.

The - number of samﬁlés iO'points
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Fig. 1 - Location of Permeablity Test Sampling Point
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1T . SAMPILLING






CV. YEYGASI DISAIN
JL. TUKAD UNDA ¥/2 DENPASAR

Eomrm REPORT FOR PERMEABILITY TEST SAHPLING AT DENPASAR

BOR NUMBER -1 BOR MASTER  : WIRYASUTHA
LOCATION SEMPIDI . DATE TOSTART: 23-12-91
GROUND WATER LEVEL : -1.1
DEPTH  BOR-LOG DESCRIPTIORNS
0_
Depth: 0.0~ 11!
Sandy clay , with alittle amount of fine to medium sand. The colour iz
GWLV 1~ grey to piack ‘fhe cendition of the clay is st}ft ,
Depth : 1.1 - 3.2.
2-p Sandy clay . The sand is medium sand. Alse content ahttle amount of
- grevel. Gravel's diameter 1.0 to 2.Gcr . The colour is greu The
_ condition of the cleyis sofi
3.-
Depth:3.2- 4.2,
Medl um Clag The colour is greu

Depih: 4.2 - 53.
Rocku ground ( cades }. Content slittle amount of silt and gravel The

Rocky ground is hard, and the calour is orey to black: -

Depth:5.3 - 1048,
Compact Rocky ground { cadas ). The Rocku ground is hard; and the coleur
is grey to black.

D Undisturb sampling for Laboratoty Permeability Test -

-V Ground water level




CY. VEYGASI DISAIN
JL. TUKAD LNDA V/2 DENPASAR - o -

BORING REPORT FOR PERMEABILITY TEST SAMPLING AT DENPASAR

BOR NUMBER
LOCATION

GROUND \WATER LEVEL:

2 BOR MASTER  : WIRYASUTHA -

KEROBOK AN DATE TOSTART:2.8-12-91
-58

DEPTH BOR-LOG

DESCRIPTIONG

o

Depth : 0.0 - 22

Silty clay . The colour is dark brown. The condttnon of th«: clay is
medium.

Depth: 2.2 - 3.2. :
Rocky ground { cadas }. The Rockij ground is soft to medium ,and 1kha

| cotour is browny wmta

GWL

El=

Depth :3.2 - 4.3.
Madium to coarse sand, content grave! 2 0 fo 4 0 diameter. The colour i3
browny white.

Depth 4.3 - 10.0
Compact Rocky ground { cadas ). The Rocky ground is. hard and the colour
i3 brown to black. _

' Undisturb sampling for Laboratoty Permeability Test

Ground water level




CV. YEYGASI DISAIN
JL. TUKAD UNDA ¥/2 DENPASAR :

BORING REPORT FOR PERMEABILITY TEST SAMPLING AT DENPASAR R

BOR NUMBER : 3. : BOR MASTER  : WIRYASUTHA
LOCATION : Jalan Supraiman ; o DATE TO'START:26-12-91
GROUND WATERLEVEL:  —B.4
DEPTH  BOR-L0G - . . DESCRHTIONS
u...

[ Depth 0.0 - 4.0 -
Soft Sandy silt. The colour is Tight brown to grey. The sand 15 coarse sand

-Jand just a little smount. Snmetlmes meets gravel 051 1.0 ¢m
diameter.

Depth 4 0- 10 0.
Gravelly coarse sand, content a little amount of clau The gravel 3

dismeter 0510 1.0 . The conditlons sand i3 dense 3and The colour is
blask

D  Undisturb sampling for Laboratoty Permeability Test

' Ground water level .
' 5 - 5



CVY. YEYGASI DISAIN
JL. TUKAD UNDAV/2 DENPASAR o o

BORING REPORT FOR PERMEABILITY TEST GAMPLING AT DENPAGAR

BOR NUMBER
LOCATION

"GROUND WATER LEVEL:

4 . BORMASTER  :WIRVASUTHA
Ji. Tangkuban Perzhy . . DATE TO'START:28-12-91
~7.2

DEPTH BOR-LOG

DESCRIFTIONS

0- e

Pepth:0.0- 1.3
Soft to Medium Clay . The colour is grey.

Depth:1.3-19
Medium to stiff gravelly Silt. The gravel is from the desintegration of

softy Rocky ground {cadas). The colour is brown.

Depth : 1 9 5.2
Rocky ground { cadas }. The Rockg gwund i3 suﬂ t6 medium , and the

|cotour is browny white .

Depth:5.2 - 6.1 '
Medium to Stiff Clay with a little amount gravel from soft Rocky
ground, diameter 0.5 - 2.0cm. The colour is light grey.

{Dept 6.1 - 10.0

Compact Rocky ground cadas ). The Rocky ground is hard and the colour
ia brown fo black.

D _ Undisturb sampling for Laboratoty Pekmeabﬂitg Test

v Ground water level

(84}
i
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CY. VEYGASI DISAIN
JL. TUKAD UNDA ¥/2 DENPASAR :

BORING REPORT FOR PERMEABILITY TEST SAMPLING AT DENPASAR ‘l

BOR NUMBER : 9 A BOR MASTER  : WIRYASUTHA
LOCATION : Jin. Letda Tantutar . - DATE TOSTART:26-12-91
GROUND WATER LEVEL ; ~-2.1
DEPTH  BOR-LOG ' DESCRIPTIONS
0~

N T L PRV T T T

Depth: 0. 0 - 1.9
Yery soft Sandy Sitt. The sand just a little armount, and redium send. The
colour is dark brown.

Depth:1.9- 4.0 '
Medium Sandy silt. The send i3 just a little amoum and fine to medium
sand. The colour Dark brown 1o dark grey. -

\\\\\\\\\%

Depth 4.0 - 10.0.
Dense sitty sand, content gravel 1.0 t0 5.0cm diameter. The co]our is
brewn to black. ‘

't Compact Rocky ground ( cadas J. The Rocky ground i3 hard, and the colour
is brown to black.

[:] Undisturb sampling for Laboratoty Permeability Test

N Growd water level
' 5 -7



CVY. YEYGASI DISAIN
JL. TUKAD UNDA ¥/2 DENPASAR

BORING REPORT FOR PERMEABILITY TEST SAMPLING AT DENPASAR

BOR NUMBER . . B . _ BOR MASTER - : WIRYASUTHA
LOCATION : SANUR DATE TOSTART: 2 - f ~ QL
. GROUND WATERLEVEL: = =2.9 )
DEPTH  BOR-LOG DESCRIPTIONS
0~

{Depth:0.0- 1.9 ,
Fine to mediuim Beach sand and toose. The colour s white to light brown,
This sand i3 from desintegration of coral and sea shell.

Depth: 1.9~ 40

‘| Medium 1o coarse Beach Sand and 1oose. The sand is fram desinteqration
of coral and sea shell . The celour is white to hght brwn Sometimes met

gravel from the desi ntagratwn of coral. :

D Undisturb sampling for Laboratoty Permeability Test

Y Ground water leve)



CY. YEYGASI DISAIN
JL. TUKAD UNDA ¥/2 DENPASAR

| BORING REPORYT FOR PERMEABILITY TEST SAMPLING

BOR NUMBER : 7 . BORMASTER  : WIRVASUTHA
LOCATION : Jin. By Pas Sanggaran DATE TOSTART: 2. -1-92
GROUND WATERLEVEL: —0.3 m
 DEPTH  BOR-LOG ' ' DESCRIPTIDNS
; GWLY
1..
Depth: 0.0~ 5.6 o _
il Sandy clay , witha little amount of fine to medium sand. The colour is
arey to black. The condition of the clay is very soft. The clay is sedi ment.
3~
G-

Depth:5.6 - 10.0 o _
Soft Clayly sand . The clay is Sediment. The sand is fine sand.
The colour is black.

7] undisturb sampling for Laboratoty Permeability Test

V Grond water level



CVY. VEYGAS! DISAIN
JL.TUK!\D LUNDA ¥/72 DENPASAR : B 7 e

BORING REPE)_RT_FDR PERMEABILITY TEST SAMPLING AT'DENPASAR

BOR NUMBER a8 BOR MASTER  : WIRYASUTHA
LOCATION : Pantai Kuta DATE TOSTART: 4 -1+92
GROUND WATER LEVEL: ~2.8

DEPTH - BOR-LOG DESCRIPTIONS

Depth:0.0- 3.8
Fine to medium Beach sand and loose. The colour is whlie te tight brwn

This sand is from desi ntegration of cors) and sea shell. _

Depth: 3.8 - 8.6
Fine to medium Beach sand and in medium conditions. The colour is vhlte

to Yight brown. This sand is from desintegration of core) and sea shell.

Depth 6.6-10.0
Medium to coarse Beach Sand and loose. The sand is from deszntegratmn

of coral and sea shell . The colour is white to Vight brown . Sometimes met
gravel from the desintegration of coral.

[[] undisturb sampling for Laboratoty Permeability Test

7 Ground water level
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- CV. VEYGAS! DISAIN
JL.TUKAD UNDA ¥/2 DENPASAR

B RYNOTR

| BORING REPORT FOR PERMEABILITY TEST SAMPLING AT DENPASAR

BOR HUMBER : 9 _ BORMASTER  : YIRYASUTHA
. LOCATION : JIMBARAN ( TO CAMPUS) DATE YO START: 9-1-92
Greou;-ao_wmsre LEVEL: . =5.2 _ SOIL MECH. ENG. : KETUT KINOG
DEPTH-  EOR-LOG DESCRIPTIONS
D..

Depth: 0.0 - 4.4 m o .
SUff sitt, the colour is brown. Some times met & 1itle amount tri
fractions of lime stone, dismeter 2cm - 5,0¢m,

.

o s
GWL '
&=
Depth:4.4- 10 m.
Hard Limestone. The condition some times compact-and fresh, snd part of
7- it decayed . The colour is white, mixed with brown.
8-
9-
- 1o- L8

D Undisturb sarnpling for Laboratoty Permeability Test

4 Ground water level
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CV. YEYGASI BISAIN

JL. TUKAD UNDA V/2Z DENPASAR

BORING REPORT FOR PERMEABILITY TEST SAMPLING AT DENPASAR

BOR MUMBER
LOCATION

GROUND W ATER LEVEL:

10 BOR MASTER @ WIRYASUTHA
KUSA DUA { BTDC) DATE TOSTART: 9-1-92
-2.6 . © SOIL MECH. ENG. : KETUT KIN0G

DEPTH  BOR-LOG

BESCRIPTIONS

Depth 0.0- 45
Firie to medium Beach sand snd Toose. The colour is'white to light brown.
This sand is from desintegration of cors) and sea shell.

| bepth:45-79.

Medium to coarse Beach Send end 1oose. The sand is from desi ntegration
of coral and sea shell . The colour is white to light brown . Sarnetlmes met
gravel from the desintegration of coral.

| Depth: 7.9 10

iMedium o coarse Beach Sand'and loose. The sand is from desl ntegratwn
of coral and'ses shell . The colour is white to light brown . Sometimes met
gravel from the desinteqration of ¢oral,

D Urdisturb sampling for Laboratoty Perméability Test

7 Ground water level _
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ITI. LABORATORY ANALYSTIS
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POLITEKNIK UDAYANA UNIVERSITY
S0TL MECHANICS LABORATORY

LABORATORY  PERMEABILITY THST

( SUMMARY )
Location . Bor Sample Depth k avy, Soil
Numn. Num, - {m) {cn/sec¢) TIdentification
Sempidi 1 i.1. 2,00 5,7E~06 sandy clay
1.2 5,00 "NONE rocky ground
Kerobokan 2z 2.1 2,00 3,4E-07 silty clay
’ . 2.2 5,00 NONE rocky ground
J1.Supratman 3 3.1 2,00 7,7E~08 sandy silt
- 3.2 5,00 1,6E~04 coarse sand
J1.T. Perahu - 4 4.1 2,00 NONE - rocky groﬁnd
4.2 .6,00 8,2E-08 medium clay
J1.L. Tantular 6 5.1 - 2,00 8,8E-06 sandy silt
: 5.2 . 5,00 2,4E~04 silty sand
Sanur 6 6.1 2,00 8,1E-03 beach sand
6.2 5,00 7,4E-03 beach sand
Sanggaran 7 7.1 2,00 5,8E~06 sandy clay
7.2 _ 5,00 2,3E-06 sandy clay
Pantai Kuta 3 ‘8.1 2,00 2,7E-02 bheach sand
8.2 5,00 8,8E~03 beach sand
Jimbaran 9 9.1 2,00 8,6E-05 Stiff silt
9.2 6,00 NONE lime stone
Nusa Dua 10 10.1 2,00  7,3E~-03 beach sand
10.2 5,00 6,2E-~03 beach sand.

Denpasar, 16th January 1992

FEY A "
E YRS NEYGAST DISATN

ih.F Kejur KINOG
Chief 'Hngineer
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Preface

The JICA Study Team enimsted the local consultant consisting of the following
members,to carry out the suivey on "Land Use,Soctal/ Cultural Aspect and
Comprehensive Ecological Survey". The results are explained in the foliowing

sections.
“Member List
1. Prof.Dr. N.K.Mardani, MS (Environmentalist,Coastal Specialist)
2. Prlr.Nyoman Merit {(Soil Scientist, hydrologist)
3. [r.Wayan Arthana, MS {(Environmcentalist, Specialist of Mangrove)
4, 1r.Wayan Rusna, MS (Land use and Land Classification)
5. Ir.Gusti Nyoman Sumatra {(Climatologist)
6. IRMADE Sudarma, MS {Socio Economisi and Culturalist)
7. Ir.-Wayan Resta {Fisheriest a'nd.Spccialist in Mangrove)
8. Drs. . Wayan Wirasa Sapanca {Terrestrial Biologist)
9, Ird Wa“yan Sﬁrala (Engincer)
10.

I Ketut Budiawan, SH " {Surveyor Ass.istam)
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Researcl Report

Haste Water 1'reatwment Plant

I. Introduction

In order to assist in formulating an environmental
evaluation of the proposed waste vater treatment plant by
the "Development Study. on Wastewater Disposal for Denpasar"”,
- a comprehensive survey nsed to be.done. The survey area:
encompasses both the cosastal inlands and coastal waters of-
Benoa Bay at south of Sanur bounded by the Ngufah ﬁai Bay-
pass extends up to the Cape of Benoa.

-The'area is essentially swampy, known aé Suwung Swaﬁp,
with dominated by mangrove forest. However, since 1384 the .
area has al:eady_conVerted to shrimp aqudcultura‘ponds with
subseguent loss of swamp and mangrove forests, ‘mainly _inA,
Suwung area. By the end of 1982, those area will be récon-
verted to the mangrdve'forestatign-reg&rding ﬁo'it function_
as an environmental stabilator. | _

- The objective of this study is  to jformui&ting the
baseiine environmental QnaIySis; regnrding to the develop-
ment of waste® water treatment plant. There are Lwo éspacts
‘need  to ‘be JStddied, ‘the comprehensive ecological  and

social/cultural aspects.



1. Hethodelogy

The study is carried out Ly doing @ comprehensive
survey on the eccological and social/cultural aspects. For
social and cultural aspecls, an intensive interview to the
locsl community hés been done. This include the aspocts of
the existing land use, annual land production, status of
future land acquisition, cultural and historically important
assests and sociai constraints.fwhile-the ecological survey
is consist of enllecting information on méngrove-and henthos
distribution along - the study area. The existing coastal
marine flora and fauna is also studied.

For mangrove distribution, twelve transecks were estab-
lished perpendicular Lo the coast line at Benoa Bny.(Sée Hap
2y. Each transect was devided into several-points.(depénd on
the widht of the forest), and the distance betwesn points
was 50 @, The point was as a élot (10 X 10 wm) arranged
continuously. Within esach plot, &ll mangrove  treess which
their diameter more than 7 cm is classified.as a Lree, while
the others are as a cluster (seedlings). The diameter of
plant, the distance tq the boint,-und the height of the tree
were measured., A same procedures were sdopted For the  seed-
ling (cluster) in sub-plot of 5-X 5 m.

Five. stations were established around the coast (see
Hap L) in order to.investigate the distribution of ~benthos
(plankton, phytoplankton, zooplankton), Samples . ware col-
Jecting Ffrom each station and then it was 'indentifiéd at

Biological Laboratory at Udayana University.

¥



The information of common fishes which are availasble
around the study area was reccorded by interviewing the locsl

fisherman/local communily.
IYT. Results
A. Comprehensive Land Use and Social/Cultural aspects:

1. The existing land use pattern:

The study area coveréd'thé land of about 2221.7 hee-
tare, ‘along the coast of'ﬂest.Sanur to Terors Beach of
Tanjung - Benoa, and boundarised by the Ngurah Rai Highnay.
The wmangrove plantation has been recognized ‘since 1927, of
the total area of sbout 1.392 hsctares. .These mangrove
pléntatibn ‘consisted of ©38.2 hectares as a protected for-
est, 413.3 hectares as forest production and 135.5 hectares
as.'a park (Forestry Department, 1988). However, those wman-
grove plantation’  has been changed in which ‘abou; 393.8
hectares become shrimp ponds and another 56.976 hectares has
been lent to'hnother7departments"fpr several all-cations,
such as fbr'Cerémic Research Centre, Sewage Treatment .Plant
Nusa Dua, Turtle Nursery, Waste Dumping, and road. There-
‘fore, ~the réal mangrove plantation was only 1235.776 hec-
tares. Futhermore, in 1985, another 40 hectares of mangrove
pldﬁtatibns*ét'EaSt-Shwdng”haS'beeaniahned as an alocation
“of the CabléVHaﬁer:Sky;'Unfd&tdnaté;y{'tﬁis'projebt has been

cancelled. Thereafter,  since 1982, those area are being



converted into the mangrove forestation. Accordingly, the
total arsa of the ma grove plahtation while the survey iz

carried out is constant of about 1235.776 hectares.

The existing land use patterns are mainly nllocated

for
~_Hanggr0ve plantation 1 1235.7786 hentares,
~ Shrimp ponds : :-333 8 hectares,
~ Dry land : : 0 871.04 hectares,
- Salt industry e 0.5.heptares._
~ Rice field | 121,11 hectares, and
- Settlement © 1 135.97 hectares.

The main allocation of the land. around.the coast was
for shrimp ponds which are under the supervision of the
;Fishery Departement, of_the;Province'of Bali. On dfy land,
however, it was found the industrial estate, oil storage,
power station,.RestaurantAand petrol'statioﬁ {(See Hap 1).

The salt industry is basically beléngs to ‘the local
‘farmers. The number of farmevs which are being involved in
sslt processing is dramatlcally decreased sincs Lhe shrimp ’
ponds is introduced to the farmers. For ‘the time being,
there are only 10 farmeis still active in producing salt.
This is because of the some 11m1t&t10n5 faced by the farm-
ars, such as the dxfflcultles in gett;ng -up the fresh éea
water as the ponds . grew up, and the supply of fire wood for
salt  industry was st:bngly restricted by the lbcal'igOVBf?:

ment.



2. The land ownership

The lahdAwas:maihly belongs to the Central goverment
. (Forestry Department), espocially for the shrimp ppnds and
manggrove piantation. The local proverty is only -for the
"rice fisld, salt processing and &ry land for coconut planta-
tion, and it was in small percentage compared to the - total

area of the study (Refer to the Existing Land Use).

3. The existing value of the. land

The information regarding to the Q&lue of ‘the product of
the 1land arouhd-thg study area are rare, according to ‘the
interview of loecal farmers. The only information. of shrimp
~ponds  and  salt production were available - from the loecal
goverment and local community of those area. The total valuse
of . the shrimp ponds production is about ' Rp. 30
million/hectare/harvest period (four months). There géra
__three harvest pefiods per vear, so that the total value of
shrimp ponds is about. Rp. 80 millions/hectare/year (equiva-
" lent to 12 ton ghrimp/hectare/year), While the salt. produc-

tion is about Rp. 75,000 - 125,000/month/unit processor.
4. Status of future land acquisition :
Based on the’ goverment policy, the entlre land of the

coast ‘is allocated for the development of mangrove - forestry

'-(Tha : Agraement ~of . the _Governor of Bali, ‘Nuﬁbar



522.4/23866/BKLH, 1988 and the Governor Instruction, Number

| 12/1892). This is due to the extent of mangrove trees as
an environmental stabilator. Therefore, the existing land use
pattern, especially the shrimp ponds will be returned to the
mangvove forésthtion. There will be a limit allocation of
- the land fof the bussiness ssctor due to the énvironmeﬁtﬂl

- policy. .

5. Cultural and historically important assets :

The study area is consisted of five small villages
which is called "Dusun”, such as Dustn Sanur Kawuh, Sidaka-
. rya, Pemogan, Jimbaran and DBenoa. Ip each dusun, it was
found some cultural and historical assets such as'templé'and
grave. For iﬁstance, at West Sanur, there were 'fivé temples
spreaded over the location, nqmely Pura Blanjong, Mertesari,
Pengembak, Tirta Empul -and Sukanata.’ However, at Dusun
Sidakarya, it was only one temple, Pura Sakenan. |

At the Pewmogan, in which the waste water treatment
plant is proposed, there were three temples, namely.: Dalem
Penataran, - Pakedasan and Petasikan, Dalem Penataran is the
biggest temple in those area, and it is heing closely (150
m) from the shrimp pond area. The location of that tewple is
-en the north part ot the shrimp.ponds, If:tha'sawage. treat-
ment plant will be built ué on.the location of éhrimp ponds
while the  location of the temple is-dn the  550#&1 afea'
(based on the Hindu’'s phylosophy), it'wﬁs advisable that

appropiate technology on waste treatment neaed to be adopted,



especially to eleminate the smell of the waste. This might
be combined with the exiStaney_of green belt as & protector
for those problem and to keep the aras estetically for over.

The most temples were located at Tanjung Benoa, spread-.
ing over the coast. It were : Segara Tanjung Benoa, Tengku-
lung, Batan Ketapang, Yeh Kuuk, Segara samah, Tgmah. Lamun,
Geger, Barong, and Gung Payung. Three graves were slso found

at Tanjung Benoa {Seo Map 1).

6. Social e:cméi:irnint::s.=

By interviewing some respondents from the locsal commu~
nity around the area proposed waste water treatment plant,
it was known that actually there is no social constraints
regarding to the project. This is because of the land is
belong to the govermentf(Forestry .ﬁepartment).. Generally,
the local comhuniﬁy need to know how to opercome the problenm
on smell, which may coming from the treatment plant and
penetrating to thé-local éommunity._ﬂorevover, -they also
sugéest that-the-projeet should also cove the -local waste
(from lobai community)!

In .order to minimize the negatif 1mpact of the project,
the appllcarlon of an appr0p1atc technology on watse gater
.maﬁagemant, need to be done. The introduction of green belt
“around the treatment plant, could be as . one salution in

"this matter.



B. Comprehensive ecological aspects

‘1. Handgrove

| The " results of the study on the mangréve ecosystem
showed that'the~dbminaht-mungr6fe tree is Sonneratia alba,
while " the vegetation as a clusters is dominated by Rhizo-
- phora mucronata. The seédling composition was ranked into:

a. Rhizophora mueronata

b. Bruguisera cylindriea

¢. Aegiceras corniculatum, and

d. Sonneratia alba.

Based on these facts, in. the long term at Benba Bay,
the vagetation'compdéitidn‘will be changed from Suhn&ratia
alba to‘ﬁhizophoraihuaronata

The qualitative results show that there are six species
of mangrove over the entire area, which are: Sonneratia
alba, Avicennia marina, Aegiceras corniculatum, Rhizophora
nucronata, Brughiera-cylindrica-and=Cariops tagal. _

Over  the plant density basis, “the most:deﬁt plant are

&5 follows (Figure 2):

a. Line I (East Suwang 1) - :800.18 élants/hectare
b. Line X {( Jimbaran II) : 447,73 plants/hectare
c. Line VII (Tubqn I) © :'269.89 plants/hectare,

while the lowest plant density was found in line " VI “(West
Suwung, II) of about 84.20 plants/hectare”(Tdble 15). This
might be due to the plants in this area ate relatively'

bigger and taller than the others.»Thereforé, the cddopy
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shading of the plant is becows wider, so  Lthat the plant
density is become higher.
The canopy shading of mangrove trees which are in elus

ters, could be ranked into (Figure 3):

a. Line X (Jimbaran I1) o 82.8 Y4
b. Line V (Hest'Suwung [ ) : B4.588 %, and
¢, Line IX (Jimbaran I) : 51.86 ¥. -

The lowest canopy shading was found in line VIEI (Tuban 11)
of about 12.65 X (Table 14).

.On the other hand, however, the plant density based on
the seedling composjfion could be ranked as follows - (Figure
4): .

a. Line X (Jubaran I1) : 18400 seedlings/heotars

b. Line V (West Suwung I): 12400 seedlings/hectare, and

¢. Line VIII (Tuban I1) -t 5500 seedlings/hectare .
The lowest pluntrdeusity vas -found in the line X1 (Nusa  Dus
I) of about 240 seedlings/hectare {Table 13).

If we iook at the average plant height, the pattern of
the plant composition are as follows (Figure 5):

a. Line Il (EHast Suwung [I) ::10:20 m

b. Line VI (West Suwung 11> : '9.67 m, and

¢, Line I (East Suwung I : B.78 m,
ﬁhi}e the lowest plant height was observed at the Line IX
(Jimbaran II) of about 4.25 n. _

Aftér combining the daba of plant dehsity, #eedling.
;thé 'canopy_sadhiﬁg and plant ﬁeight‘of mangrove trees, so

thnE._ the  best condition -wasffound»at5Line X (Jimbaran

.o



IT). The other transects which are in good conditions are -
likely line V and_VI ( West Suwung I and IX) (Figure 8). The

mandrove condition in line X, hﬁwevaf. is prefer as a good

one, because of the present of the tidal ecyeclus on the

couast, This cyeclus is linkagte to the setplement, especially

Jimbaran. Horeaver, the location is far away from the human
_activity because of the difficunlties to get in - to those
area.

Host likely, line V and VI are also in good conditions,
especially line VI, in which the trees are much bigger and
tallef. In this area, the dominant species was - Sonneratias
alba. 1t is recognized that line VI was affected by the
Tukad Badung and Tukad Mati, therefore, these aréa are
pavaoﬁrabla for the growth of mandgrove. In contrats, howev-
er, line V was alfected by the present of mud - from the
shrimp ponds activities. Therefore, the growth of Rhizophora
mucronata and it seedling are become vigorous (Figure 4).
For the future, with the éresent.of nud-wich are coming from
Tukad Badung and Tukad Hati; the mangrove compdSition"will
be improved in line VI.

During the study, the died mangrove trées was Found at
HEast Suwung, especially on young mangrove frees. It  was
observed that their leaves are dried up and died. Further-
more, some mangrove trees are cul down by the farmey,  espe-
cially at Hest Suwung 1.

“There .is no-such-claar;indication-in'reﬁpect- to_-the

effect of treated affluent from the Nusa Dua wastewater

io



treatment plants on the surrounding mangrove trees. The
growth of mangrove st Nusa Dua (Line XI and XII), houwever,
is not so vigourus as that one at Suwung or Tuban, and this
might be related to the lack of nutrients or other Ffactors
are being involved._'Thefe'is no such indication of - the
pollutant that are coming from the Nusa Dua ﬁastewater
treatment plant. AL line X1 and XII, the soil surface under
the mangrovs tree was a litle Bit darker than those of
" Jimbaran or Tuban. This might be due to the penstration of
_unused  0il that drained doWn to the coast Prom the service
station ‘surrounding the area of Nusa Dua. The other 'ﬁpSSi—
bilities are regarding Lo the'éocumuiutibﬁ of o0il which is
spilling from the Port Benoa, or an anerob 6ondiﬁibns might
be oecured due to the thrificﬁtidn pfoeessés as a resunlt of

decompasition of organic wmatbsr,

2. Zoobenthos '

Based on the regiprocal iﬁdex'dfrdiﬁérsity (RiD) value,
the RID of Station 1 is about 0.341 and of ‘Station .4_.15
about 0.345. It has been recognized as a heavily polluted
(Figure '9). Both of thdse'siations;:were domin#ted By. the
Cerithidea ecingulata and it is hnoﬁn.as'an indieator Por
nuddy - subétratés.'From'the“divefsity indéx'§01nt of  view,
the station 5 with'diversity index value (R) of 2.0692 is
-the “best one (Téblé 37);'Tﬁis7mehh'§hat there are' a number

of ‘species which arein a balance distribution. Therefore,

. 1l



the entire soosystem is becoming more stabil.
J. Plankton

The  extent of. phytoplankton are = generally 541
cells/litres, ﬁhieh is cqnsisted of 34 speciés (Table 21).
.The highesﬁ .of ekistancy_of phytoplankton was found  at
StﬂtiOn q (?24 calls/litres), while the lowest . ohe  wWas
observed aﬁ station 2 (415 cells/litres). However, tha
axtént 65 zooblankton are slightly different, where the
highest existenéy .-was found at- Station 2 (620
inﬂividﬁ/litres), while the lowest one was at station 1 (114
'.individﬁ/lit?eé)(Figqre 10). Based on the diversity index
(H) in'whiéh-it Qalue ig_ranged,from 1,82 - 2.16 (for Phyto-
' pléﬁkﬁon);: the- water conditions could be classified as a
moderate (Figure 7). For Zooplgnkton, howsver, with the
diversity index () of 1.29 - 1.79, it is termed as an
suitable to moderate conditions'(ﬁigure.S). |

The relationships bebween_phytoplankten and zdoplankton
existed at tha.station 4, where the water codition is termed
a5 8 good one. In.this situation, therefore; the devaelopment
of plankton and‘grézing’processes_is not too high. In con-
“trast, however, the grﬁzing processes at station 2 was
s]ightiy high..This might be_due.to‘the extent of - zooplank-
Lon which is higher than phytoplankton,QFigufe-lﬂ)t

Therelore, the ugter_condition;qf Statibn-d is classi-

fied as the fertile ons. Thisuié becauéa of  the highest



gxtent of phytoplankton. From benthos organism point of
viep, Station 4 is classified as a polluted_one_because of
base substrate condition is mud, which tend the condition
becoma snaerob. However, this bad conditions could not pene-
trated to the wupper level of water, therefore, the . plank-~
ton_become fertile due to the present of the organic matter.
If the fertile conditionris increased, the eutrofication
Will be occured, which lead to affect water condition it~
salf. However, for the growth and development of tLhe :fishes
(feeding ground and.nursery ground) of the st;tién Z2-is the

~best one. This is due the highest extent of zooplankton.

4._Phytqbanthqs {Phytobentic) .

Based on the six species of phytobentic observed, viz :
Graéélaria licinoides, Gracilaria sp, Thallacia sp, Caulerpa
~sp, Padina sp, and Ehha}us_sp. it was recognized that these
COn&itions was very profitable. Because Lhese species -were
as a good site for laying fhe edd (pitophyl), shading places
for the small fishes (larva) and as a  site Ffor organism
which are suitable for  fish feeding, as . the

periphyton/aufuutch (Table'Sd).:.

H. Fishes

The mangrove and corall reef ecocystems are knoun as =a
good ecocystem for gome fishes. This is due to the-fact that
from'those ecosystems,.there are 1ot_of nutrients which are

avallable for the organism as a producer in those ¢cosystem,



such ns‘phytdplankton and phytﬁbénthos {Tabie 21 and 24).
This organisme will produce a good organic méttar"which are
“essential For the trophic larvae such as zooplankton (Table
22) and fish larvae (Table 38 and 39).

Based on the characteristic analysis of biological
oommonify, it was known that coastal ecosystem of Benoa Bay
is the good one for the davéldpment of some fishes. The
important function of ‘coastal ecosyétem of Benoa Bay, are as
s spawning ground, ﬁurSery'gfounﬁ'and immigration éenﬁre of
soma fishes, especially for katadromus_ species form the
Indonesian ocean, such as Angevilla spengeli and Angevilla
cualastris, ‘

Benoca Bay is classified 8s a good hurSéry "dground  be-
cause of the extent of mangrove plantation. It is suitable.
for some species for”laying their eégs around the mangrove
tree, such as Sigamas sp, Panacus 'mohondos, and ~Chamnos

‘ehamnnos.
C. Additional Information

The study area is located along the coast of West Sanur
to Terora Beach of Tanjung Benoa, and it-was-boundérised by
the Ngurah Rai Haighway (from Sanur to Nussa Dua).'The: study.
area is éhafabtérised by some sbecific components, Such as:
climate, soil type, fauna and flora and social sconomic and

social cultural limitations. .



1. Climate

The climate of ‘the study area can bs categorised as
tropical wet monsoon with two distinct seasons, namely wet
and' dr§ seasoﬁ. The average annual rainfall is about 1683

‘mm. The wet séason is from Oetéber to April with _total
rainfall is about 1328 mm, while the dry season is .frém
Haroh'to‘Séptembér with total rainfall of about 356 mm.

The climatic characteristics were as below

- Consistent high teﬁperature, ranged from 24 - '31 °¢,

- Relative humidity.of abouﬁ 77 - 861 %,

- Hindé blow from wést to east and south-east during
monsoon, and the strongest month is January and

_Februafy, and wind spwed is about 48 - 55 knots,

The ﬁéttaét'month is January Qith 460 T raiﬁfall on

average, o | |

~ Tha strongest wind gust recorded since 1980 was 30
knots from therwest as the impact of the tropical
dyclobn,

- The dry season is from March to September,-and total
~rainfall randed from 12 - 97 mm, and slight lower
temperature (27;8 °¢), and wind prevail from east to
south-east éedtion and dre generally light to

noderate ( 20 - 30 knots).
2. Soil:
The study areda is an intertidal embayment fringed by

mangrove forest and protected from oceanie swell hy the

13



Jimbaran Peninsula to the west, Tanjung Benoa and Serangdan
Island in the east. The embayment is relatively shallou.

The soil is classifiad as an alluvial soil wphich is
fofmed by the sidements and depocites. The sjdemenhﬁ'in o T
bay. vary from coarse gravelly sands near the mouth of .thg
bay torsilty sands at its frinées. |

Sgdiments in the north of.the bay consist of the davk
clays and silty sand, replectxng the input materials of
Lerrestial alluvium from the rivers (Tulad Badung and Tukad
Hatx) draining into the bay (See Nap 3).. Silty and clavey
sand was found along Lhe west coast uf buranpan is 1nna.‘
| The southuln part of tha study arou uompr ses outwash
plalns con81st1ng of clayey and sandy Sudlments eroded from
Buklt and Jlmbaran Peninsulas. Theruforg, the 5011 aleng the

south coast under the mangrove forest was very sticky.

.
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fabel &. Data of mangrove tree at line VI { West Suweang M)
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Tabal 7. Data of mangrove tree at line Vi1 ( Tuban 1 )
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Tabel 8. Data of mangrove tree at tine VIID ( Tuban It
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Tabel 9. Bata of mangrove tree at line IX { Jisbaran 1)
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Tabel 10, Data of mangrove tree at line X ( Jimbaran 1L}
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cTabel 12, Data of mangrove Lree abt lipe XIT ( Nusa Dua T Y
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Tabel 14. Data of mangrove Covering at lipe 1 - Xil
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FTabet 14, Fhytoplantbon Composi Lion ot

L e s T Y T E R e R e e Y F F S P Tt CE P P P PR )

(RURDERPHYTOPLANKTON SPECEES

—
— s g [T et B LN e Ll D e

.
[

S RS Y RO RS e b g b e e s

3

\Coscinpdistus linetus
Rhizosolenta setigera
ifragilaria inlerevdia
1Buinardia sp
tHeaiautus hauckit

~iVintinnopsis beroidea
“\lerativa sefaciva

‘Thakassionessa nitchinides
‘Melosira sp
iiyalodiscus stelliger
iHitzschia aigea
(5kletonesa tostalus
iRhabdonesa adriaticun’
iGrasatoghara serpeating
JSinedsa sp

Streptothea indica
iBrasatophora sarina
iEuphausia brevis
eptocybindrus damicus
Favella aariacea

TTintindive sp

‘Striatelia unipunctats
Lerativa belone

‘‘Helicostosella subulata

Viriceracive sp
yourirells tastuora
Ehaetoceros sp
yBacteriastrun elongatua:
Flanktonella sed
tbranchyseelus sp
Polydara sp

Totat  JABOMNDANCE:

1CELLAE

134,17
85,45
4,403

0
o
18.69
5.3

—

5,34
85,7
106.8

D

15,35

[y

9.3

10.44

[ =~

14,02
.01

fec i I I

L hnp

i-1.43001
ii.Bl528
-3 174

~4.4774%
=3 1317k
-1.68173
310
2.9

-1.98434

-3.,974817
-4, 77

Sha b on [

10 341E998
0, 2995123
W, 1300405
HE 0
' 9
0. 115027
10, 200433Y
: ]
' 0
10.0435115
0, 2502044
10,31 78853
T I
H 0
‘0.0874497
' ]
1. 1520918
i i
0.0741273
: 0
! 0
: 0
! 0
: o
10, 0996756
10,0394094
: g
; 9
: ]
' 0
H 0
12.1615649

- pi In pitpi ¥ pt)

10.0962bi
10.024500
10,001792
N ]
: o
10.001080
10,0028
: 0
: o
10, 000068
10, 813520
10.034613
: 0
' o

+9,000549

: ¢
10.002417
' 0
10000344
. "
i
0
&
4
10.000178
W0, 0001
! 0
0
@

SUN OF SPECIES (5)
I =
£ =

1
10.28009
10, 1462790
'0,041850
: 4
|

g, 032558
10079069
: ]
. 0
16009342
o.118219
10, 1BLO4A
' 0
. G
10,023255
H 0
10,051162
L 0
0. 018504
! b
: 0
: 0
: ]
: 0
L0,0779084
10.015993
: ]
Pob
' 9
: 0
' 0
i !

13
2.161588
0.842/12
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]
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Tatnwzl 17/7.

Fhytaplankton Composilion ai Station 11
;2::::::::::_::=.';==::=:;:::a::c:::::::::::::s===:==::=:====::=:::::::::::::::::::::::::::z::::::;:
(NUMBER:PHYTOPLANKTON SPECIES iTatal VABOUNDANCE,  pi v laopi i- pioLnopiiipi x pilt
: ; i LELL/L : H : :

1 iCoscinodiscus linetus ; 5B ) 154,86 10374193 1090298 !0.367625% 10.140020 !
2 tkhizosolenia setigera ' 33, BB, 11 10,212%03 1-1,04691 10,3293437 10.045327 ¢
3 IFragilaria interaedia ' 40 10,88 10075006 1-3,85713 10.0943775 10.000685
{ :Bu'inardi_a sp H i .61 10.006431 |-5,04342 0.0323202 10.000041 ;
5 Hesiaubus hauckii- h 11 2,67 10,006431 }-5,04347 10,0325382 10, 000041 ¢
b 'Tintsanopsis berpidea ' 1! 26.7 10,064514 -2.74084 ;0.176070Y 10.004162 ¢
1 iCerativa setaciua . 2% 36,07 10.135483 1-1.99890 :0.2708490 10.018339 ;
8 iThalassionesa nitchicides | 3 B.01 30019354 .0-3.94481 J0.0763312 1¢.000374
9 Melosira sp ) P S.34 10.01290 1-8.35027 0,0561326 10000164 !
10 (Hyalodiscus stelliger \ A T 2.67 10.004491 ;-3,04347 ;0,0325382 10.000041 ;
11 IHitzschia aigaa : 3 B.01 (0.017354 §-3.94481 10.0763512 10,600374 )
17 !Skletoneas castatus : G 1 24,03 10.0580b4 1-2,B4520 1001552632 10.003371
13 [Rhabdoneaa adriaticus v | 2,87 10005458 1-5,04342 10,0375387 ;0.000041 !
14 |Gramatophora serpenling | 13 2.67 10006450 1-3,04342 10.0325302 10,0G0004)
15 Sioedra sp : 2 5,34 10,012903 !-4.350F7 10,0361326 10.000084 !
16 Streptothea indica : 51 13,35 50.032258 -3 43398 101007737 10001040
\7 i6rasatophora earina : . : : S ' : .
18 Euphiusia brevis : ' ! : : : ;
19 |Leptarylindrus damicus | : ' : b ' :
20 (Favella sariacea : ' H : : i )
2 ‘Tintindiue sp- : ' : H : i :
12 (Striatella unipunctata ! : : : : i :
23 iCeratius belone : 1 h . ' : H
2 (Helicostome!la subulate ! H ' ' , ; H
25 Triceracius sp ' i 1 : : ; ; ;
25 (Surirella fastuora ' ) : : : I 1
71 iChaetoceros sp 1 : ‘ : 1 : '
28 iBacteriastrus elongatus ! : ' : ; : H
79 !Planktosella sel ! ' : ; : : :
30 ibranchyseelus sp k : : : : : E
Y iPolydora sp K : ' : : : :
: ; : ' : : : '
1uslah H N VAN | § §-39,0142 11,9428908 10.214235 ;

SUM OF SPECIES {5} 16

I = ' 194209

E s 0.700749

34



Tabel (0. FhytoplankLon Bnmpmatfimn alb Btakion 111
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iCoscinodiscus linestus
iRhizosolenia setigera
Fragilaria intersedis

~Huinardia sp

iHeaiaulus hauckit
Jlintinnopsis beroides

Alerative setacius
iThalassioneaa nitchinides

iHelosira sp
‘Hyalodistus stelliger
INitzschia aigaa
iSkietonema costatua
iRhabdoneas adriaticua

iGrasatophora serpentina -

iSinedra sp
'Streptothea indica
{Granatophora aarina
"Euphausia brevis
tleptocylindrus dasicus
‘Favella wariates
Tintindiva sp
Striatella unipunctata
Ceratium belone
‘Helicostosella subuiata

i Triceraciua sp

Surirella fastuara
iChaetoceros sp
iBacteriastrus elongatus
iPlanktonelia sel
iBranchyseelus sp
Polydora sp

Total ~ ABOUNDANCE! pi

tCELL/L

H4.81
0
]
10,8

2h.7
45,39

dtme

<

- T S S T S PO

M e mm mw mEm mE mE mEm mEm L mm omm mem mm Em mE e mm e AT e e me mE = mE R opw A e R omom =
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o
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i
1.149325
Q. 793474

36

-3,50895
-3,51202

-3.50635
-1.8371

-2.99513

~2.44510

-3.21807

-3.50635

Ci-4,60517

~3. 91202
-4.40517
~4.19%10

-3.91202

10, 3601200

10.2852287

10, 1051987
10.07872404
R
6. 4051947
10.3304802
. 0
: 0
15, (797404
10,1497844
10, 2095338

P
R
:

9

0.1247550.

0

0
10.1054967
100440517

10.0782404
10, 0440517
10,0629955

|

oo e oo oo

Ed
]
1
1
1
1
]
1}
i
L]
1
1
i
]
]
]
]
L]
1
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01,0149
0.0009
0.0004

0
0.0009
0.046225
: 9
0

0.0004
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0,0001
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Tabel 19, Phytaplank ton Compasition at Statim 1V

:x:::::::s:=:::;::::x::::::::::x:==:===::::"_'.-.-,-;::::::;::;:::::3::::::::::::::::::::::::::::;:::.:;
IHUHUER ! PHYTOPLANKTON SPECIES vlotal  AUDUNOANCED  pi 1 Inopi - pi ln piltpi x pi)
; : ' SR I : : '
¢ Y iCoscinodiscus inestus ! 80 2303 10.33203 -1, 10230 10, 3660805 10, 110297
' 7 !Rhizasolenia setigera ! 80 5 180,2 10.221402 1-1.50777 (0. 333745 0.049018
: ¥ tFragilarid interdedia ' b} 16,02 [0.022440 §-3.81035 16,004362) 10.000490
!t iGuinardia sp : : 0! 0! : 0! 0
H 5 'Hemiaulus hauckii : H 0! 0! ' 0 0
! b !Tintinnopsis beroidea ! 121 32,04 [0.044200 1-3.010721 '0.1380%15 '0.001960
! 7 iferatius setacius ' 0 100,46 10.140271 1-1.98457 10,2758495 10.019442
H B iThalassionesa nitrhioides ! ' 01 0} H 0 9
{9 !Kelosira sp ! ' 0! 0! ! N 0
V10 (Hyalodistus stelliger ' 91 24,03 10033200 1-3.40489 10.1130776 {0:001102
V11 iNitzschia algea : 1 2,47 (0.003690 ;-5.60211 |0,0206770° 10.00013
112 !Shietoneas costatua H 330 BBIE 021071 1=2.10560 10,25A8078 0. 0L4828
113 iRhabdonema adriaticus : 1! 2.87 10.003690 15,6021 10,0706720 10.0000]3
v W (Granatophors serpenting ! : 0 b H 0 o
. I3 )Binedra sp : H 6 L : U 0
i 16 iStreptathea-indica ! H 0 0 ! [ $
v A7 iGrasatophora marina H : o 0 : b ¢
' I8 iEuphausia brevis o : 0 6 ! 6 0
-1 19 iteptecylindrus dasicus ! : 6! 0 v 0 0

v 20 Mavella weriices ! ! g 0 v 9} 8
Y21 Mantindion sp ' : 0! 0! ' 0 ¢
i 22 iStriatelta unipinclata ! : 0, 01 : 0 a
+ 23 iCeratius belone ' H 6 [ H 0, 0
i 2 iMelicostomella subulata ! 71 18.49.:0.023030 !~3.565420 '0.0944408 '0,000487
b25 Mriceraciva sp : $40 B.01 10.011070 1-4.50350 10.0496543 '0.000127
v 2b tSurirells fastuora ! : 0 0 . ; ¢ G
i 2 ‘Chaetoceros sp : ! T3 10.49 10025830 1-3,55420 0.0944408 10000467
1B Bacteriastrus elongatus ! ! 0! 0 T o) 0
! 29 !Planktonella sel : : 01 0 ' 0! 9
i 30 iBranchyseelus sp : : 0! 0 g o) 0
13 iPolydura sp ' Do 0 0 : 0 0
! 32 !Asphilithicua clavarive ! 1! 2.67 10.003490 $-5.40211 !0.0204720 0000013
i 33 ticeophora sp - J § .87 10.003890 1-5.80211 $0,0206720 10.000013
34 \Sigena tenaria : 7 3,34 16.007300 -4,90097 00352205 $0.000054
: LSUN ! R R T I E-5a.0860 $1.9249014 $0.196921

SUN DF SPECIES {§) 13

W= 1AL

E= 0. 710808



Tabel 240, Phytmplanktmn Compusition al Station v

uu-3====3==3'—':::::::::::::::::E::::::.'-::::::::3::::::::::5.‘-====:::;2::;:::3:3:5:1::32;2::::::3:::

HURBER | PHYTOPLARXTON SPECTES tTotal  |ABOUNDANCE)  pi vodnopl b-piclnopiltpd x pil)

H H _ : WELLA : : : - )
1 iCoscinodiscus linestus i1 112,14 10, 242774 1-1.45562 !0.3434770 10,058939
2 Rhizasolenia sefiqéra 1] §17.48 70,254335 -1, 88940 10.3482109 ;0.0444Bh
3 IFragilaria intersedia C 2,67 10,005760 ;-5.15329 10.0297870 10.000033
§ Goinardia sp 2,47 310,005780 ) ~5,15329 100297878 10.00003.
5 Heaiaulus hauckii 0! 0 : 0 0
b Vintinnapsis beroidea 0! 0 : T | I ¢
1 1Ceratiua setaciuve 2 C5h.07 10,121387 1-2,10876 102559771 10014734
B 'Thalassionesa nitchioides o0 o HE 0 0
9 iHalosira sp 01 ] ' 0 0

-4, 448014 :0.05[5623 10, 000133.

—
T

_lO_:ﬂvaindiscus stelliger 5.34 10,011560

11 iNitzschia aigea 16,02 10034682 1-3,36153 (0, 1145049 10.001202
12 iSkletonesa costatus 2 53,4 10105606 1-2.15759 '0.24%4788 10.0i3364
(13 \Rkhaddoneas adriaticus 0! 0. : (I ]
14 |Granatophora serpenting 0. 0 . 0y 0

1Sinedra sp 6 0 : ¢ 0

5.34 10.011560 1-4,44004 ;0.0515A23 }0.000133

]
:
'
AStreptothea indica _ LI
10.057803 1-2.85070 .10.1647867 }0.003341
]
'

1
1
4
]
g
1)
+
¥
¥
1
]
]
]
i
'
i
]
1
1
+
1
1
1
]
3
i
3
]
L] H . L3
ibrasatophora saring H
1
1
]
]
&
)
E]
$
1
]
]
E]
L)
¥
3
L)
i
1
g
L]
i
1
1
]
L]
;
]
[}

— e
[~ -B

ituphausia brevis
Leptocylindrus damicus
Wavella mariacea
Tintindiun sp
iStriatells dnipunciata
iCeratium belone
iHelicostoselia suhulata
VTriceraciua sp
Surirella fastuora
iChaetoceres sp
‘Bacteriastrus elongatua
iPlanitoneila sel
iBranchyseelus sp

31 Polydora sp

© 2,67 10,0057R80 -5.1332% 10,0297678 |0,000033
B.01 10.057341 1-4,05457 10.0703123 10.006300
5.34 10011560 1-4.456014 10.0589623 10.000133
32,04 10,069344 1-2,646838 10,1830%02 10.00481
3,34 10.011360 }-4.46014 }0.0515423 }@.000133
8.01 10.017341 }-4.03447 30.0703123 }0.000300
2,67 (0.009780 [-5,15329 10.02978768 10.000033

' f ¢

Y -
S -0

(o]
——
—

Y BRI 3 B R RS Y Y
) OO wed e BN e Gl B

Cond
-
(=2 =~ -

[ I

—
-

-~
o~
-

~d

: 150N : ERIE 1 EAA94) 12,1297758 30182350 !
' SU OF SPECIES (S} Y '

- 2.129775

= : 0TS

30



Tabel 21,

Fhytoptank ton Composition a1t of o1

aktonn

L e S R - R P P T = R i RS R B b e A B 0 SALSIIZaFEnEdISR

t
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FE}
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28
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30
3
]
3

Coscinodiscus linestus
Khizosolenia setigera
Fragilaria intesaedia
‘buinardia sp
Mlesjavlus hauckii
vRintinnopsis beroigea
iCerative setaciua

(Mhatassionesa nitchioides

Melosira sp
JHyatadiscus stelliger
iNitzschia aigea

5k letonesa costatus
‘Rhabdoneaa adrialicus
iBrasatophora serpentina
tSinedra sp

i9treptothea indica
tEramatophora marina
iEuphaussa brevis
leptocylindrus dasicus
WFavella sariacea
tlintindiva sp
iStriatebla wnipunctala
Cerativa belane
thelicostoaela subutata
Jrieeraciue sp
Surirella fastuora
Lhaetoteros sp
Bacteriastrua ejongatus
‘Planktonella sel
‘branchyseelus sp
Polydera sp
VAaphitithicus clavariva
iLiceophara sp

1$igena tenaria
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Fabel 220 Zooplankton Composition at Stabion I

iZsIPEI=IETI Sz n:::;;:===:=s-¥=:x.‘::::::::::;::::zzéz.:::====:='=r:::a=:==3:z:=:=:::::::::::‘.::.‘.:u:z
'NUNBER} IDUPLARKTON SPECIES 1 Total {ABOUNDANCE,  pi « dnopi (- opi Inopilipi x pi)
| : : g/l i : . :
i1 (Balanus ampritite : 125 32,04 10.279089 1-1,2742% 0.3584 249 10077879
, 2 iRbincatanus sp H L 16.02 10.139534 -1, 96944 10.2748054 10.019489
i 3 iCalanus sp \ 13 34071 00.302325 1-1,19625 103616572 10,091400
' { ,Sacculina 5p ' 3 B.01 10.069787 1-2.66250 10,1B57519 10.004847
\ 3 lEvadne spinifera : 2, 3,34 0.048541 1-3.04B05 101427008 14,002143
¢ b Podan sp ' ¢ 0! 0 : ¢ 0
H T iShrisps farva . 2! 5,34 10,04651) |-3.06R05 (01427001 10002143
H B jCypridina sp H 21 3,34 10048511 4-3.08R05 10,1427001 10.002143
v 9 ileganyctiphanas : ¢ 03 0 : L O
i 10 MHicrecyclops varians : A3 8.0l 10.089767 -1-2. 686250 101857619 10.004847
o D : E | :
H S BUM ) S ST JY: | BN 1 4-18.9713 $1.7922620 10, 204975

SUM OF SPECIES {5) 8

H= 1. 192282

t= 0.861893



Tabel @23,

Zooplankton Composition at Stalion IR
===:-‘-a‘;!::3;2::2===.‘.=‘-‘E:::=====2=====E=2£==‘;:-‘EI:.‘.Z:::E:’-2:3:::=_===23133:l::::::25‘.::::;::;::‘2::3:::?:
iNUNBER | ZDDPLAKETON SPECIES iTotal (AROUNDANCE)  pi oo deopi 0 opicIn pitipi v i)
i i ' Jndhi : ' g ' h
VL IBalanus aspritite : 3b 0 149,52 10,241379 1-1.42138 10.3410930. 10.058243 !
{2 iRhincalanus sp ) 430 TLB1 0185344 1-1. 68553 103524056 10024352 ¢
v 3 \Calanus sp : 330 AL 10220448 1-1.47644 103372944 10052100 ¢
v 4 iSaceuling sp T I 29037 10042413 1-3.04884 10,1445571 10,002248 !
i+ 3 iEvadne spinitera ' 320 8040 0137930 1-1.9B500 10, 2732415 10019028
v b (Podon sp i 3 G.00 0.012931 1-4.34B12 10,0562257 F0.000167 °
¢ 7 iShriaps larva ' M1 Y078 10146550 1-1.92037 (0.2814345 10.021477 !
i B iCypridina sp : B 0! [ ' I U
: 9 iLeganyctiphanas - i Q] R 0 ' 0 0
v 10 IRicrocyclops varians : o) 0 0. ' (NN 03
i t i ) 1 1 ] Ll t
1 ] 1 + 1 ' ] t ' H
] 1 13 1 ] L ] + i
' +SUH ; NI NI 1 4-15.8817 $1.748239L 10.187722 !

]
SUN OF SPECLES (§) 7
o H= 1748249
R 0.898422
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Tabel 24. Zooplankton Composition at Station 1173
==E::===3===:====E=‘8=3'===.’:::5===S:X::==SS==::::_:==:.2;R-‘=.‘R=:::2:.’::;;25;::-‘-:2-":===::::2::::5;=:=::
! NUHBER 10OPLANKTON SPECIES ffotal  !AGOUNDANCE} pi © o pi . i- pi In pillpi » pili
! ' : ' iy ) ‘ : ! k
............................................ :-.......h..--__.--..,.-....-_..-_-“_-..-_‘--.......-..,-..------uu:
1 iBalanus aapritite : 130 3407100209677 1-1.58218 103275549 10.0434964 |
2 'Rhincalanus sp : g1 24,03 10, 145151 1-1.92990 }0,2000481 16, 0200™" |
3 iCalanus sp : 0 b6, 75 10.403725 1-0.90825 10.14462132-0, 142591 |
4 \Satcubing sp f A 8,01 10.04R307 1-3,02052 101465488 50,007340
§ iEvadne spinifers ' 0} ¢! 0 : 0 ¢,
- & Podon sp ! 0} S0 0} : 0! b
"7 iShriaps larva : 0! ¢ 0! H 0 0}
B Cypradina sp : 0! 0! 0 : 0! 0!
? tleganyctiphanas H 12 32,04 '20.1‘315!&\ 1-1.44222 10.3478507 10.037450
0 |Hicrotyclops varians : b! 0! 0 V- 0} 0
. i H \ ; ; H ;
] L} L] ] ¥ L] 1
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" g
i il : 1 185,54 4 1 $-9.070L10 91.4383283 10.26742% !
SUR OF SPEEIES {5} 3 .
b= 1.438326
£ - 0.893683



Tahel 24,

‘Balanus aspritite
(Rhincalanus sp
1Calanus sp
1Sacculing sp

iEvadne spinifera
iPadon sp

iShriaps farva
iCypridina sp
iLeganyctiphanas
Microcyclops varizas

H

\AODUNDANCE:  pi
dadil

A9 50,13 10.296875
10 26.7 ! 0.15625
1.0 7743 100453125
I B.OL 10.0MEATS
: 0 0
! 0! 0
31 8.00 [0.048875
: 0! 0
: 0! 0
: 0! 0
} o 170.68 1 1
SUN OF SPECIES {S) 5
1296173
0,805357

E

Zonplank ton Composition al Stabion

~1.20444
-1.8562%
-0.19158
~1.06027

1~3. 06027

RN

10,3505380
10, 2900445
103584879
10, 1434508
0
(]

01434301 -

i
1
]
&
1
)
L]
+ G
4
1
3
L)
1
k
1

3
t
L
'

0.024414

0.205327"

0.0021%7
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tNUHGER } 20CPLANKTON SPECTES

.............................................

1Balanus ampritite
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D O e D o e e R ea
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‘Rhincalanus sp
1Calanus sp
tSacculing sp

iEvadne spinifera
‘Podon sp

\8hrisps farva
\Cypriding sp
iLeganyctiphanas
\icrocyclops varians

Zoaplantton Composi Lion

Total

al.

{ABDUNDANGE! i

1]
]

0. 148140
10,35185¢
10.055555
'0.037037
10.018518
10.097597
10,008518

. B
L1.656747
0.79L823

Station

B e T e R R T T T T ARV

HINY

~1.20093

-1,04454
-2.89037
-1.29503
-1.98090
-2.31984
~3.98698

-1, 70934

10,2203243

Y

= pi In pitipi x pil

103558149 10,077160
102070951 10,021947 -
10,3679231 16123749
L0, 1605782 10,0030
10, E720680 10001371
10.0738700 10.000342
‘0, 008573
ML 000342
0
[

10.0738700

}
3
[]
[
1
L
]
L]
]
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Taobel 2. Composition of Zoabanbhos

€eritithidea cingulata (Potanididae)

P T i O TR A Gl 3 e

L S S
O W A b D A

17

M mm EE Ba mE LL BE mm = ome e G om— ma w o T
-

iCirce nana (Veneridag)

iEngina alvealata {Buccinydae)
Wext'tua rugosua (#itridae)
thsprella siebuldi (Conidae)
dlething phalipinarua {Teltinidae)

Bentharta senophoricole (Arcidae)

iVenus sp {Veneridae)

tHelannides tuberculata (Thiaridae)
‘Bssigingd breficula (Assimineidae)
Placosen sp {Veneridag)

ialpurous bactens {Uratonidae)
Euplica versicolor (Pyreaidae)
iCacing {0higochapta)

t5cy!e serrata (Decapods)

Niotha venusta [Mascanidae)
Wacorifer insignis (Restusidae}

Vind/a?

© iABOUNDANCE:  pi

at Btabtion !

0. 1718581

L= — L — i =

, ]
100819160
19.0619180
10,0819180
10.0819180
10, 1343404
100819189
10081918
‘ 6
10,0819160

10.453488

LI - —~ O — W

10,000457
10,600452
10,000452
10.000452

A8 000B1¢

10,000452
HIRIELY
: 0
1000452
' ]

SUN OF SPECIES
0=
E s

G

v bnopi

10.808510 1-0.21256
: ¢
! 0
! 0
H (L
: ¢
10.021214 1-3.85004
10.021278 ;-3.85014
10.02§276 1-3,85014
0.021278 1-1,850H4
10,042553 1-3.15700
0.021218 -1.85014
0.021276 1-3.85014
: [
W0.021278 1-1.85014
: 0. '
b 6
i | §-30.3209

12
0.B793
. 35398



Tabel 29. Composi bion of

Zoohen thos

Glabion I1

-----------------------------------------------------------------------------------------------

opi Inopii(pi v prl}

JLeritithidea cinquiata {Potaaididae)

B e T A e Lk R

-

I
O A e Ced BT

17

—
=4

:Circe nana {Yeaeridae)

1Engina alveolata (Duccinidae)
iWexillue rugosua (Mitridae)
1Aspretla sieboldi (Conidse)
iTeiling philipinarua (Teltinidae)
1bentharca xenophoricola {Arcidae)
i¥enus sp {Veneridae)

Helannldes tuberculata {Yhiacidae)

'‘Assiainea breficula (Assiatneidae)-

iFlacomen sp {Veneridae)
1Calpurnus lactens (Uratonidae}
Euplica versicolor (Pyrenidae)
iCacing {Dligochaetal

15cytla serrala {Decapoda)
‘Rioths venusta. (Hassanidae)
yDecoriier insignis {Restusidae}

ED Gl G O L D S O QD D

L=

o T

0924678
-1.19415

1
1
[]
i
[}
1]
]
|
1
]
[}
t

-2.07944
12,1728
A ALL!

1-2.77258

-2.77258

13
L}
1
1
L}
L
[

H
1

1

E
1
1
1
]
]
1

L]

10.3668433
10.2986265
: 0
: ¢
: 0
i 0
10.2599301
10.1732887
10.2399301
: 0
10,1732867
10.1732067

[~ -~

156584
621777
0
0
0
0
10.015629
10,003504
10013623
H ¢
10,003906
10.003508
0

[ -]

S L I

e o oo

$0.227430

1.70531%
0.8762%

A7

4
]



Tabel 30, Compasition of Zaoben Clhes at Brtaltiion 117

3:232::'—‘-;::.'.::ZZE'-!‘.".:=='-':=:35:::::32:?—'::23=====;==:====J:==::=:::2::::‘—‘:;:SEE::::::::QE:::::::::2'
VHUKBER T0DBENTHDS SFECIES CVABOUNDANCE  pi @ nopi !- piln piltpi x pi)!
: : . ' tnd/a2 | h : ) B
| iCeritithidea cingulata {Potaaididae}’ 72 10.418604 -0,B76B2 10,3445320 10175229 '
v 2" 3Circe nana {Veneridae} - T 0 0 o I
: 3 ltagina alveolats {Buccinidae) : Ei {1 ' 0 0t
¢4 Vexillus rugnsus (Hitridae) } 0 0 ' 0! 0
H 5 (Asprella sievoldi (Eonidael H 0} 6! H 0 0
v b iTeliwna philipinarus (Teliinidae) ! B 10 GAESLL I-3. 06005 10, 1427001 10,002L43 !
+ 7 iBentharca xenophoricals {Arcidae) ! 0o .0 ! 0 L
i B {Venus sp {Yeneridael : 36 10.209302 1-1.56397 10.3273437 10,043007

, % iHetansides {uberculata (Thidridae) B 10,046511 1-3,06805 30,1427001 *0.002143 !
i 10 lAssisinea bretirula {Assisineidae} ! 0 L : L 0
¢ 11 iPlacoaen sp (Veneridae) ' 0! 0 H Sp 0!
' 12 iCalpurnus tactens (Uratonidae) : (I 0| A o 0
i 13 ifuplica versicolor [Pyrenidae) H b :0.031383':"3.33573 L0, ELT0805 10001286 !
- 14 (Cacing (Oliguchasta) : 17 70.098837 §-2.31428 10,2287370 :0.00974R ¢
¢ 10 iSeylia serrata {Decapoda) : C 16 16,093023 1-2.37490 102209214 (10,0085 !
v b iMiolha venusta (Nassanidae} : 310007440 (-4.04828. 10,0706206°10,000304 !
v U7 ibecorifer insignis (Keslusidea) : b 10.034883 |-3.35573 101170605 10.001214
H - ‘ : ' : ' : H : ;
e e e e e e e T b e e e e D e e i e e e e s s o :-. ........ :
B s - ' 1724 E4-24.0200 £1, 7316780 00,244524 ¢
_______ '__.._......-.._..___-..__..-........-_-..----___..-..-..'__----_..‘_-..'-..'_..,._._-'__--..---......-_-_,.,'.....,...._.....,..---_,,:

SUN DF SPECIES _ 8-
k= 1131674

o : 0.780149

48



BT TANTUIIIOSCIIRN NI NNS IO TNCIARICIFTISIATEISESISCRASOISILSSZSISISSSITIIIScTIrIsazusizcascs!

JHUNBER | TOBBENTHOS SPECLES

............................................

Jferitithidea cingulats (Potaaididae)

~ir

o g jm g
[ I R

17

L
=4

‘irce nana {Veneridoe)

iEnging alveoldta {Burcinidae)
Vexillua rugosun {Ritridae)
tAspretia sieboldi (Lonidas)
JTeilina philipinarua {Teilinidae)
tBentharca xenophoricela {Arcidae)
iVenus sp (Veneridae)

iHelannides tuberculata (Thiaridae)
+hssiainea breficula {Assiainejdae)
iPlacesen sp {Veneridae}
iCalpurnus laciens [Uratonsdae)
Euplica versicolae (Pyrenidae)
iCacing (Bligochaeta)

18cyia serrata: {Decapodal

-Niotha venusta {Rassanidae)

ibecoriter- insignis {Resiusidae)

]
1

ABOUNDANCE, i

- pi o pitlei x pil

8t 10.805157
0,09
U

"0
0.006595
0.006593
0
16.022922
HIROFAL]
0

. 0

1
3
1]
1
]
1
]
L]
)
L}

= e D e et o

0

0040114
10,08630357
1 . 0

ol
- R —

343 10.902808

0

-0.21671
L MUY

-4,73445
-4, 738435

=3, 77583
-4,06331

1
'
;
!
1-3. 201601
i
L]

-2.7b402

£-27.611%

10, 1744945
100098343
: ¢
: 0
10.04008864
100408844
H 0
10,0863474
HONUT LAY
4 0
: B
: 0
:

0.1290091

0.4742348

0

§0, 7857708

'0 .

o

10.648278
10.000295
: 0
b
$0,000073
10,070073
] 8

10,0005725 |

14, 600293
v 0
! 0
H 0
A
10, 001609
19,003973

80.455125

T

- SUK OF SPECIES
N =
E =

9

$.78577

0.357619



Fabel X2, Lomposition of Zouobonthos at: Slation v

JNUNBER} TOODENTHOS SPECIES LADOUNDANCE  pi Inpi {= pi Ja pitlpi x pill
: : Und/a2 o ; 1

....................................................

10428571 1-0.B4729 10,3431275 10.183473
0.071428 {-2.43905 10,1885040 10.005102
i0.035714 1-3.33220 10, 1190073 10.001275

10.033714 1-3,33220 10.1190073 10.001275
10.035744 1-3,33220 }0,1190073 10,001279
10.071428 [-2,53305 10.1885040 10.005102
19,071428 31-2,83905 10.1885040 10.005102
HLOISTIL -, 33220 .00, 1190073 10,001275

iCeritithidea cingulata (Patasididae) b :
b :
3 :
3 H
} '
b ;
b :
$ :
} 10035714 1-3,33220. 101190073 10.004275 :
3 :
3 :
0 :
0 !
; :
b i
6 :
0 :

| i
H 2 iLirce nana {Veneridae) \
i3 lEngina alveolats (Buccinidae) :
v 4 WVexillue rugosue - (Mitridae) ;
i+ 3 iAsprella sieboidi {Conidae) :
v - b gTellina’philipinarus {Fellinidae)
; 1 iBentharca xenpphoricola (Arcidae)
¢ B Venus sp-(Veneridae) .

v 9 iHelanoides tuberculiata (Thiaridae)
i 10 iAssisinea breficula {Assisineidae)
]

;

1

L]

]

) 1
} G035714 1-3.33220 101190073 10.001275
LE Placosen. sp {Veneridae) oo 10.035744 1-3.33220 :10.1190073 10.001275
" 12 Calpurnus lactens {Uratonidag) : : 0 . 0! 0
13 jEuplira versicoler {Pyrenidae) H N I I (I 0
14 tacing (Bligochaeta) ‘ 10035744 {-3.33220 101190073 10001275
15 iScylla serrata {Decapoda) i 10071428 1-2.63905 10,1885040 10.005102
16 INiolha venusta [Massanidae) ' s 0 : 0 0
11" 0ecorifer insignis {Restusidae) H : 0, ' 01 0
] 3 1 ] r L]
: il : B4t b 3-30.0541 #2.0492024 10.214285 !
SUR OF SPEERES 13
W= : 2.069202
E= 6.604722

i)



Tabheal 23, Lomposition of

D mei T A e ! D e

-l

i?
13
I3
1
1t
17

]
i
L
:
1
'

‘Ceridithides cingulata (Potaaididae)
iCirce nana (Veneridae)

iEngina alveolata {Buccinidae)
Vexilius rugpsus {Witridae)
thsprella sieboldi [Conidae)
itellina phitipinarua (Fellinidae)
vBentharea xenophoricola (Nreidae)
i¥enus sp [Veneridae)

ifelanoides toberculals (Fhiaridae)
Wssiminea oreficula (Assimipeidae)
iMlacoaen sp (Veneridae) _
1Calpurnus factens {Uratonidae)
iEuplica versicolor {Pyrenidae)
iCacing {0ligochaeta)

ySeytla serratd [Decapodal

iNiotha venusts (Nassanidae)
sbecorifer insignis {Restusidae)
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Tabned

INUMBER | SFEGTES F PHYTORENTHIC! STHTION
' 1 ’ [ PR
' : : Vo3 0 4 b8

1

)

AL Composition of phytobaonthic in Benoa Harbour

1Gracilaria licinnideys :
GBracilaria sp H
tThallasla sp '
iCaulaerpa sp a
Vadina sp t
‘Enhalus sp H

]

i




Tabat b, Inden value of phy top lank towy

STATION | | ; H ' £ : RID

2,161 48
L. 23
2.3493
1.9249
2oLy

1 . , 144%

L]
L]
i
L
1
t
i 11 0.2140
]
1
E
t
L]

DLEAZY L 0 NES
OL7008 ) 0,78%8
QL7936 ) OLHIAD
1y L1909 H
v GLLhL23 .

0,.7108 QL3011
Q7817 OLEATY

111 T D.1408

- i1
L A LI R

NOTE  +
13 = DOMIPNAMTION INDEX
H = DIVERSITY INDEX
I = EQUITARILITY ITHNDEX
RID = RECIFROCAL TNDEX DF DIVERSLTY

- Tabel Z6H. Index value of Zooplanklon

i

ABTATION I ; H H = . ID H
| e St e ik et i A e o oy 1 o B e o e e e (et Pl e o s 4 e L e e £ e e S o1 0 4 b o ks
H I H 0,208 @ 1,723 ¢ 0.84819 ¢ 0,795
' 1 ' G.i977 ¢ 1.7482 ¢ D,A?G G.01E
H 111 ' Q. 2467 H 1.4367% B934 O.7324
! v ! DOrLEReR Y 0,805 Y O uTTT
' A% ] \ H 1,608 O, 72948 ¢ 0, 74349

=
4

BOMINANTION IMDEX

DIVERSITY TNIMIX

EQUTTARILITY TNDEY

RECIFROCAL. INDEX OF DIVERSITY

L
Eo#

=
L]
e
p
L

H3



Fabwl 27, Index value of Zoothen L hos

SRl TImiTREIE I BRI

TETATION | D

H : : RID

‘ e e et e 2 A 4 £ e s A e o o b 22 S 2 8 £ e e e o e S e e
: 14 b0s6BHEY ) 0.a7%E ) GLUEREY L 03403
1 11 H & IO B Lo20m ) 0.a732w 1 0.7724
H il V0L 24495 LA 0 00,7001 ) OL7580
' v PO0LATRL L 0L T7ERE 0 DVERTL T 05447
H Voo b 002143 1 2,04692 0 OLBOGT L 0.7

DOMINANT ION TNDEX

DIVERSITY INDEZX

EQUITAKILITY 1NDEX

RECTFROCAL INDEX OF DIVERSITY

T
N

k-
RID =

l

¥
[H
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Tabel 3H.

Ho. !

| !
5 !
L+ !
1 !
t !
Y !
1 i
11 !
201

The common

erosystem

Local MHaws

Belodo / Belodolk

Beloso / Hb;o

Bandeng

Pajos/pavos

. Belanak

Mujair

Belut

Kerong

Bulan
Udang
Udangs

Udang

~kerohg
~ bulan
Windu
Maniy

Futih

Repiting Bakau

-Fathes Living ar

INTRTRYY

wadunblific, Hame

Lhie

TR TC) 7w i

(FPeriopthalmys Jipus, 31ke)

(Glossogobigs

CChannos ehannos)

(Silliga sihama

(Masri!l Jussmieri

2

divceris)

y

(Orceochromis moszambions)
alba)

( Therapon

CFPlata

theraps)

CHegalops cypriieides)

(FPenaens monodon, Fab)

(Netapenaens Epl)

(FPenaus Morguensiz)

(heplla Servrata)



Tabel 29, The common Tisles Piving around Sl enoa ay

NO . LGl Nime Sedentific Hame

1. Puperek Lefognathus splemiens)
2. Belanal (Mugil dessumeiri)
J. Bandany (Chaninos chattiios)
4. Kerapuy ('}i’;mmphf.-fus bauvinay
5. Swangdi (Priscanthas 'hfyénu'.f:)
. Linghkis (Siganus canaliculatus)
1. Ekor Kun g ' (Caesiv ery'r.in-ué;fus'ta1‘)'
- 8. Udang Windu o (Penaens momodon) ‘
9. Udang Putih S Fenhiens .wurgu&h;;i’f?:i)
10. Bronang C (Siganus Favis)

]



Tabol g,

HO .

ST Les OF Loor oS 0var mantimove
Al East Sowong,
Boelent it io Hume

Logul Hame

1. Pecuk

AoCangak
3. Kuntual
J.BTekak

H.Kuntul

Blay

W ] am

5. Rokoban

~2

CTekubur
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