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Abstract

Merngrove acogyslem oxideios 5 Ditporkond o anviratient aid ofrer orgeniins becmioe of 18 scolvgical amd
eemawiti el verlies, Ser Nl pramagenment and presernaliog of irangnee soasy sk are meeded. The paerpose of this
research was kv deserieine the exisng comdiifon o imamgrove, ok s aisoibseion amd (55 fisne Sonal Dernsfor il ion
i fretdy Keapaek Coesirl dvea. Avicemnis maring becosmes Dimparfan!t o wenve aifemiertion, & fomn of abvasion
enfichoe. Trenseeci=-Sagiemre and Spod=-Clheek mefnods were wsed & deserimine e exdiiing comaition of A, irarina
argrone foresrs. Airocad progran, coondinale comverfor, Google Earch, Google Map, and A e Few wene applied in
o ss of ik g srangrove disteibarion meape e western of research locarion axaesly af Stafon 1 anad Station 2, gre
dengry value of mangrove was 450 and 825 pee ha', rospectively with  sparse category bacause they were
cenikri dratedd By werste and Brfer. fn easern of research location mamely Shafion 3, Station A, and Sration 5 dre
ngronves grow well witk densin valiee of 650 foparsed, 1,500 frery dense), and 200 tree b (fxir), nespee dvely,
everilinemegh e confammimabon sl happered. The margriove forest arosnd fre sexifons de mod Sene i a8 weave
erffeminatdont Ieceriese Hhene were ey wenlerfiond consiraetions which ave replaced the ficnelion ofimargrove forests
Fev e K v, i shows, 58 corn B sfesedd St gre mergrove’s Sone tion fes clangea T o case o wave afe o,
Flve fenne £l ol anrpgrenve fwresrs v ol degeramined by vamgrove foness density Ba i1 is defermined by m angrove s oo

Posiin.
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Introduction

Mangrove forestisa forest thatis alwaysinundated by sea
wter in ooasta] aness which is located in the lower reaches of
thee watershed bondiernad by the sea and inflwenced by tidal but
nt influwenced by climate {Fobenson & Duke 19N Bengen
2002, Mangyoves are a prominent festure of many
tropical/sub-tropical coastal systents, where they provide a
habitmt for various aquatic organiams | Robentson & Blaber
1'9¥F2; Kathiresan & Bingham 2001}, This habitt function
has been associated with foed availability and sheler from
predaies (Camilleri 1992; Acosta & Butler 1997 Primavera
1997 Lesepdspasrd & lohnson 2001 Macia o «f 2003,
Meager e of. 20605: MNagelkerken o af. 2008). The role of
mangrove dewrinus a5 a food resousce, however, remains
uncertin, recent studies having reporied that mangrove
of ganic matter does not constiuie & major condribution &
secondary production (Mewell ar of. 1995; Loneragan ef al.
1997 Buopwillon ef af . 2000 Dhehairs of af. 2000; Chong ar el
20]; B llon er al. 2002 Bowillon e ol 2004 Kieckbusch

ar gl 2004 Kon er af. 2007 Mangrove forests s general
erm uwsed @ describe a variety of wopical cosstal
comumuinities dominated by several species of trees or shoubs
characieristic that has the ahility & grow in the saly waters.
The speeciestolerates 3 wide range of soil water salinity and is
the dioam inant speecies whene aridity and o cool tenyseratures
limit the productivity of mangroves (Mosrisey of af, 2000,
Sp, mangrove ecosysiem is a system in which the nameral
cpurse of life into a place that has a reciprocal relationship
between living things with teir environment and between
the living creature itself, which islocated in the cosstal areas,
inflwenced by e tide, dominated by species of trees or
shrubs typical, and able to grow insaly or brackish watkers
(Survanarayanan & HKuemerssan 200; Kumerasan &
Suryanarayanan 2]; Maria & Sridhar 2003; Gopal &
Cheanchan 200,

O third of world's mangrove forests have boan lost over
recent decades & a result of reclamation, deforestation,
engineering, and urbanization (Famsworth & Ellison 1997;
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Alongi er ol 199E; Duke o of 2007 Lewis or of 2011
Pemotp of ol 2011; Penha-Lopes e af. 20013 and
transformation o0 provide fishpond (Alongi 2002).
Mangroves are plans that live in tidal areas dominated by
several species of trees that can grow and develop in nuddy
substrate areas and can withstand significantly in salinig
changes. Mangrove forest is atypical tropical forest grow ing
along the coast or a river estuary that is affected by tidal.
Mangrove forests can grow well in areas that have large
estuaries and de lmsthat flow of water containing mud. Based
on the mangrove function in aquatic ecosystems, Mangrove
ecosystems provide a place to spawn and raise various types
of fish, crustaceans, and other aquatic species (Nagelledoen
& van der Velde 200:d; Loe 2008). Mangroves can usually
grow well in places sheltered from the waves and having
nmunimal waker movement {Nybakken 1997; Ida 20y Mops
af gl {199 revealed that generally the width of mangrove
forest sparse excoeds 4 kmy, except in some estusries and
shallpw -closed bays. Biological functions of mangrove
forests ane as fentility watkers source, breeding sites and place
i safeguard marine life, dwelling birds {especially
waterfowl), habitat for many wikdlife, and sources of
hiodiversity {Clarke 1995; Plaziateral. 2001 T here fone,, the
exisience of te mangrove ecosystem & important for the
envirpnment and other organisms {especially humans) as
ecological s well & economical values, the need fos
nmnagement and conservation of mangrove ecosystem &
significant.

There are many mangrove forests in Jakars exactly along
the coast of North Jakana such as mangrove Muara Angke
Wildlife Sanctuary {BKSDA) Protected Forests {(Fosest
Service Jakart ), Cenghareng Drain, and Angke Kapuk Park.
Mangrove vegetation continwes to degrade a5 a result of the
development of uwhan de velopment seaside ow n. Mangrove
vegetation is dominated by Adweemiis madme which
generally grows naturally and Shizophors sp. which &
mpstly cultivated. The position of A araeina becomes
imppatant o know bocaese of itsexisting condition & & foom
of defense of the wave atenustion, shrasion antidote and
elements of waterfront construction. The purpose of this
research was o determine the existing condition of
mrangrove, its distribution and its functional transfomation.

Methods

The research locations included Muara Angke Wildlife
Sanctuary, Protected Foress, Anghe Kapuk Park, and Muara
Kamal, lakarts. Ceeographically, they lecate between the
coprdinates of S69312T" EL6"4333.707, and S6°6"1 54"
ElDE45'59.43".

There were some requirements determined as research
station poins namely: free position of A. saring mangroves,
the variety of density of A. srer i mangrove, and big moving
wave, In western of research site, there were Station |
(S6°531.70° E106~4337.70F) and Station 2 {S6°533.10
ElOe®43" 38 1071 In these lecations, A swerlnr mangyove
grows and thrives althowgh the water condition is dirty, bad
smell, and concentrated. There is not barrier which directy
contact with the lips of the waves coming to the mangrove
circulation. The density of the mangrove at Sw@rion | and
Swatipn 2 ranged from S0—"T0m and 4050 m, respectively. In
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exstem anca, they were Station 3, Station 4, and Sw@tion 5
which are sinested in the middle of the Protecied Forest,
lakarta. Mangroves stay intogroups in each station have free
position to face the waves. The thickness of the mangrove at
Station 3 {S676'13.70° El10&°4533.507), Station 4
(5656 13,407 E106~45°36 50, and Station 5 {56°6°13.607
E10654538 . 83%) were relatively equal around 40-50 m
A amaring mangrove grows well with dirty and mudidy water
condition.

This study wsed 2 methods of data collection namely
Transect-square and Spot-check method to determine the
condition of existing mangroves. Transect-squane method
wirs domne by drawing & line porpendicular tothe cosst, and
theem the line was placed at the g of the square of te size of
110 m. The distance between the squames was
gyastematically dewemined by differences in vegetation
structure. Funthermore, on each square was condweted the
calculation of the number of individual {mamre iroes
Juvenile wees, saplings), he dismeter of the tree, and the tree
height prediction for eachtype {Englisheral. 1904,

Spot-check method wa uwsed o supplement the
information in species compsosition, type distribution and te
general condition of mangrove ecosysiems that wene not
ohserved on Transe ct-squane method. This method was done
by ohserving and examining specific zones in the mangrove
ecoaysiem which has special characweristics. Infommation
obtained theowgh this method was descriptive.

The making of situation map of the sudy area {Indah
Kapuk Beach Area, North Jakanta) used 2 different types of
programs namely Program Aotocad (Awtecad 2007
perform  area digitalizsfion, land area calculation, and
completion of manufa cture that meet the nles of topographic
maps and Coprdinate Converter Program { accessible theough
hitpyowec free fr.) to conven geographic coordinates into
LU'TM coordinates; and 3 other programs 0 obtain image
study zone on Google Eanh, Google Map, and Arc View
Programs. These programs have advantages and
disadvantages of each, so that by combining all 3, it will be
obtained the maximuwm results in the process. Working
groovie wasdescribed inFigure |.

Frocessing steps of the data analysk was:

1 Imaging study zone

2 llsing Google Eanth lmagery Program, running the
program Copgle Earth on the computer, entering the
address in the "Fly ©® and clicking “Enter™, deciding
vizible location, and narrowing zone only on satellie
imaging studies which will be reviewead

3 Imaging using coegle mappeogram, enberr ing the address
in Gpople Maps in the search box then clicking "seanch
leon', deciding the visible location, snd narswing zoane
anly on satellite ima ging sudies

4 Imaging using arc view program, selecting the Quick
Bird satellie imagery with restrictions only on zone
imaging studies, getting resulis of CQuick bird satellie
imagery i just for comparizon of beauwtiful shore cotton
images in 2011 to 2013, The acceleration of the shift of
land use inthe sres of Indah Kapol: Beach Aves was very
rapid from month i month as a reault of the Water Front
C pnstrwction

27
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Saelllite i gge, google cask,
gl s

Ihama of fheld

Figure | Flowchan ofmapping mangrove.

5 Observing comparwon of 3 imaging picture ahaowve

& Making changes on the Google Map view of Eanth Type
i Digital Map Type

T Duing digitization peocess and the mangrove forest land
area in coastal zone studics and incomporate beauti ful
Cottonwd

B Determining point in Google Eanth coosdinstes by
runaiing the program Googl Earth and taking the
coondinates to be used as a starting point in detemining
the L' T coordinates of Ao C AD

9 Determining point LTM coordinaies with Program by
using The World Coordinate Converier converted by
doing peporaphical coordinaies in UTM coordinaies
using the help of the Word Coosdinste Conventer
program. The World Coordinate Conversion Program
il cates that the anes was used a5 zone reseanch included
in Zone 48 5 owthern Hemi sphere {Zone 48 5)

10 Afier getting the UFTM coprdinates of the point, doing
placement proeess images in & way by inserting the L' TM
cpprdinaies already obtained inte imapes on the Awie
CA D ospram

1 Creating map regions nesearch situation.

Results and Discussion

Density of mangrove Inthe westem ofreseanch location, at
Etation | and Station 2, the density value of mangrove wene
450 and B25 wee ha, respectively with “sparse™ category
and in the e astem, namely Staton 3, Stations 4, and Station 5
the density value were 650 {sparse ), 1,500 { very dense), and
1,200 tree ha' {Fair) (Herizoneral. 2014). Coastlines fringed
by mangroves wene significantdy less danaged than dwose

e

where mangrove ware absent or had been removed. This
coastal greenbelt can prodect the land from strong waves and
wind, by absorhing and reducing the anplinde {height) and
energy of waves. Furthermore, it maintins the shape and
structure of the coastline preventing erosion and protecting
human settlements from being washed in & the sea.
Mangroves in easiem, les developed due i abrasion and
contamination. Abrasion due i the “curnent wave™ ensde the
beaches and mangrove. Cumment wave is the incident angle is
small but continwpus wave . Pollution comes from population
and industrial garbape digposal. In the west, mangrove well
denvelogeed due iy substrate supplyasa resultof sedimentation
and abession no influence. Pollution of the litker is alse found
in westem. Rehshilimtion is neaded to overcome the
undierdeve lopment of mangroves in te east. The amount of
liersture on mangroves and mangrove ecosystens s
impressive. A number of recent texs give an overview of
mangrove distribution, mangrove research, mangrove
ecology and mangrowve (Tomlinzon 1986,
Hutchings & Saenger 1987, Robertson & Alongi 1992; FAD
190 Fild 1995 1904 S palding sl 1997

The description of existing 4. morine mangrove as
waterfront constructlon elements Scarching mangroves
with Spot-check methed was conducted from the mowth of
the river basin esuary Angke to Kamal using the wessel
throwgh the sea & well & on fisot throwgh the maindand.
Figure 2 shows that almoest all of the mangroves along
seashore (5 km) are growing freely and directly sowched by
the waves but has boen blocked by stones/breakwater a5 a
wave ahsorbers, garbage pilingup, the fence and the death of

TNAEIOVES.
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Figure 3 Causes of mangrove function mot running {Herison er af. 200143,

Mangrove can function properly in doing the wawve
attenuation if mangrove was completely free of any objects,
such &5 rocks, realwaters, trash wood, dead mangrove, and
ather waterfront construction (Mazda & Magi 1997
Triatmodjo 19¥; Kusmana e of. 2005 Mazda of ol 2006
{Figure 3).

Based on observations in the field of visualization,
functionof mangrove canbe broad]y grouped into 2 asshown
in Figure 4!
| The red color indicates that in the region of mangroves

can not function & dampen the wave because there are

waterfront contructions such as fences, rocks, eic, which
replace the function of mangroves. This is done by the
mulerofithe land sothat the yare noterpdedareas.

2 The bhlwe color indicates that mangrove foreststill
fusnac tioay to dangsenthe wave.

It wasvirneally seen that | 6% of mangrovesthat grow in
outermost formations was A saring, In landward position,
there was very little of Shizophors spo In deemining the
location of the research station must seek the true mangyove
of 4. merima which was compleiely free of obstacles Figure
5 show s that onlya few stations which were found ondy in the
pair of tools that allows the measurement will be installed
when te wive meamwring instrument The place where

A arime mangroves thrive well and do potentially as the
wave damper. In this condition, mangrove can function &
dampenthe wave (Mazda or ol 2066,

From above condition, it is necessary to present
comprchensively the govemance and rehabilitaton of
mangrove by involving stakeholders of Jakana waterfront
construction planner, 50 that the mangrove will get a large
space to live in sustainable ecosystem. Commumity
involvement which gives positive results of preservation of
the mangrove ecosysiem and the increase of income of the
people srpund the mangrove ecosystem Wwas necessarly
maintained {Cintro'n 19 Field 199 Gunario 20
Chearringion «f af. 20007,

In gemneral, all mangrove habitts can improve natural by
their condition within 15-20 years if normal hydrological
conditions are not disturbed and de availshility of seads
seedlings and the distance are not blocked. I the
hydrolegical condition & nomal or near nosmal but seeds
can ot appdosch the anea of manes ove restoraton, it can be
restored by means of planting. Therefore mangrove habitat
can be improved withouwt planting, the resocation plan
should first look at te poental of sea water flow
unohsiructed reomates other pressures may hamper the
deve logume ntof mangrove | Swds rmadji 2001 ).
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Therefore conservation and wtilization of mangrove
depends entirely on inegraed planning of taking ind
account the existing mangrove eopsystem. Proposed
development and activities that affect insidentially o
mangrpve ecosystems should reflect planning and
management {Dahuri of of. 2004). Thus, te function of

mangroves has notchangad.

D istwl b tlon of mangrove lm research locatlom  The survey
reults of disribution maps and saellite technology
provided the distribution of mangrove (Figune &), Based on
direct field survey with a sample of the varipus points and
mangrove density calculation results, it can be seen that the
category of mangrove based on it density, For example, its
categorized * very dense™ if mangroves cover the area of
102,11 ha, “fair” ifcovering an areaof 6894 ha, “spase™ if
covering an area of 37.39 ha, and “bush™ if covering an area
of 8429 ha Distribution of mangroves with very dense
cateposies ane still commuonly found in protected forest areas
{around of Cengkareng Drain). In that area mangrove
rchahbilitation and planting peograms are still having

()
Figure § Avicemmla mrring Mangrove 35 wave it tign.

30
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continwed by Deparment of Agriculiure and Forestry
Province Jakarta. Trash and shrubs are still looked a lot
especially in estuarine areas of Cengkareng Dvain, Angke
River esnary and cosastal sidelines between Cenghareng
Dyrain and Angke Rivers {color brown).

Waste supply that can deprade the quality of the
environment and scosystems would ke influentis]l in e
development and growth of mangrove (Lewis 2000
Mangroves with category of “fair” werne mostly found in the
fish market, Indsh Kapuk Beach area {west of dhe
Cengkareng Drain). Meanwhile, “sparse” category
mangroves separate from the group generally bocause of
making of ponds and shrasion. In cosstal mosphology, it
could be seen that Station | and Station 2 wene eroded or
abraded areas while local Smtion 3, Swtion 4, and Station 5
were soen much sediment or trash and litter {Lewis 2060
Muara Angke Wildlife Refuges area was caregorized “very
dense™ and the composition was ahowt 25 %, with trash and
shiubsin larpe compositon. Mangrove aness in Natural Pard
Mangrove Angke Kapuk {T'WA Angke Kapuk) were seen in
the category “sparse”. Planting mangroves in TWA was

{ch
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continuously carried out in collaboration with Geovemanent area was begun in 2008 and continued & de velop untl 2013
Agencies and private. Projected density of mangroves in the covering an area of 9,625 75 o', At Station | and Station 2,
TWA Angke Kapuk will increase inthe following years. In the growth of mangrove was seen rare in only a small
general, the distribution of the larpe st mangrove forests in the cluster. At the Station 3, Station 4, and Staton 5, the
region was protecied. mangrove anca development was alse very small in 2003
and rose dramatically in 2004 froman area of 4,281.10 m" to
The area of mangrove development Mangrove found 1047251 m', thentended to be stable until 2010. However,
mpstly in reseanch location was A swaring. In sccondance with there was a dramatic increase in 2011 covering an area of
this study, Aswerine 35 research object existed in 5046 km [3010.15 m' and then continued to increase in 3013
along the coastine. Dag of mangrove arca development in covering an area of 1495223 ni'. For more detils,
Statien | and Swmtien 1 stated that in 2003 the growth of mangrove anea development can be seen in Figure 7.

mangroves was not very good. Yisible incresse in mangrove

Figure & Diistribution of mangrove in Indsh Kapuk Beach Area Jakanta.

[Ee ] e
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e k]
I /
-im ﬁum
g g
e
i
T
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I:'1-:-:[1 e e o om0 s om0 o o
Yagm Yo
a 1]

Figure T Development of mangrove extents af the Swtion. Station | and St@tion 2 {a), Station 3, Station 4, and Station 5 (b

31
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Conclusion

The distribution of mangrove srea from year & year
continues to incresse due i rehabilitation and replanting
programs or grow ing by iself The existing conditions of
mangrove along 5 milesshoreline of rese arch kocationdid not
grow freely without any hindrances from the breakwater,
wrash and fences. There wene only 5 station points where
A mwrrine mangroves wene growing freely and still
functioned as wave ahsorber. The changes in mangrove
function in de fending wave attenuation will alwayshappen if
there are mpt any changes of mangrove planting and
M inEnanc e proce durne s,

Acknowledgements

This research was supported by Depanment of
Management Coastal Respurces and Marine, Bogos
Agricultura] niversity.

References

Avcosta CA L Butler M. 1997, Bole of mangrove habitatas a
nursery for juvenile spiny lobster, Panulins argus, in
Belize. Muarine Freshwarer Research 48(8): T21-T27.
T e i oy 10 LT 1AM PG 105

Alongi DM, Sasebumar A Tirendi F, Dixon P 1998, The
influence of stand age on benthic decompositon and
recycling of organic maner in managed mangrove forests
of Malaysis . Sodemad of Experimental Marine Biology
aired Ecodogy 22523 197-218.  hopefdediod org!
[0 1] 65 (AR 1 {9 T2 232

Alongi Dhd. 2002, Present state and fuwre of the workd's

e forests, Emvirosmental Conservafon 2H3):

331-349. hopids doiorg/ 10,101 7/503 T6 22902
(23]

Bengmen DG 2002 Recopnitiwr and  Momegemens of
Mangrove Eeogypaems. Bogor Research Center of
Cosstal and Marine Respurce. Bopor A griculture
Lrndwversity.

Bouillon 5, Mohan PC, Sreenivas W, Dehairs F. 20
Sowrces of suspended organic nater and selective
feeding by zooplankion in an esuarine mangrove
ecosysbem as traced by stable isotopes. Manne Ecolagy
Progress Serfer 2087992 hipedds dod org’ 103354

e T,

Bouillon S, Koadam N, Raman AW, Dehairs F. 2002, Primary
producers sustaining macne- invertebrate commumnities in
infertidal mangrove forests. Oecolagie | 300344 1 -448.
Tt e i oy’ LD 1 OW Tl 200 L (e 1 4.

Bouillon 8, Moens T, Overmesr L Koedam N, Dehairs F.
2004, Respurce wilization pattems of epifauna from
mangrpve forests with contrasting inputs of local versus
imporied organic matter. Marine and Ecology Progress
Serfes 2TRTT-RR. hitp//dx.doiorg 103354 /meps
2TROTT.

Camilleri JC. 1992, Leaf-litter proepessing by invenebeates in

32

Sciemti fie Aricle
155N I0ET- 0469

a mangrove forest in Queensland. Marine and Siolegy
[144 13 139145,

Cherrington EA e ol 20010, ldentification of threatenad and
resilient mangroves in the belize bamier reef system.
Technical repont to the world wildlife fund. Water Center
for the Humid Tropics of Latin America and the
Caribbean (CATHALAC)Hegional Visualization &
hMonitoring System (S ERV IR )

Cintro'n G. 19, Resoraron of Mangrowe Sisiams
‘Washington DO Mational Ooeanic and Atmospheric
Audmini stration.

Chong %, Low CB, kchikawa T. 2001, Contribution of
mangrove detritus 0 juvenie prawn nwirition: a dual
stable isotope sudy in a Malaysian mangrove forest
Mering and Blolegy 138 107186, hop:Vds. doi orgy
L e T W22 Tl 34,

Clarke P1. 1995, The population dynamics of the mangrove
Avie e searine; demographic synthesis and predictive
e ing. Hyalreliolegda 295{1 -3 : 83841,

Dahuri B, Rais ], Ginting 5B, Sitepu M. 2004, Coersrad
Resoeree Managament and Difegaried Ocean. Jakarta:
FT Pradnya Paramitha.

Dhehairs ar . 200, Tracing mangrove carbon in suspended
matier andaquatic fauna of the Cavmmi-Godavarn Delta,
Bay of Bengal {India). Hyanebdolegie 431{2)225-241.
bt /e dhovi om0 1023084 1 00V T2 1 D525,

Duke NC er ol 2007, A world withowt mangroves? Selance
JITS834 4] 42 hotpeSfdsediodorg 1001 126 Science.
317583441 h.

English 5, Wilkinson C, Baker V. 1994, Siervey Meaml For
Thopeicer! Merine Resoirces. ASEAN-Australia Marine
Science Projeck: Living Coastal Besources. AIMS.
Townsville.

FAC 19, Mongrave Forasd Monagesens (adelines,
Ripmiz: FAL.

Farnswonth E1, Ellison AM. 1997, The glohal conservation
stams of mangroves. AobdoJosrmel 2606): 328334,

Field CD. 1905, Josrney dmovegsr Meamgroves, Obinaw a:
International Society for Mangrove Ecosystems.

Field CD. 19M:. Restoraton of Mongrove Ecosisianms.
Okinawa: Internatipnal Society for Mangrowve

Ecpaystems.

Field CD. 1999, Mangrove rehabilitation: choice and
mecessity. Hyahddolegie 413(1047-52. hopedds doi.
org/ 101023 A0 103 R634 15354,

Gopal B, Chauchan M. 20 Biodiversity and its
conservation in the sundarban mangrove ecosystem.
Agirrie Selences GRB{3):338-354. hoopedx. doi.orgy



PMHT Vol XX, 1) 26-34, Apil 2014
EISGN: G 2063
Dl 10 TX26m 201,26

[ e T a2 Tt (RE -

Cunarip. 2004 Mangrove conservation in supponting cosstal
fisheries resource conservation. Jowrmel of Agricadfural
Reseanc 230 1 15-21.

Herizon A Yulianda F, Kusmana C, Nurjaya I'W, A drianto L.
2014, Wave aftenuation using the mangrove dvdcemiis
dnrrimg & an element of waterfront constrection. sk

Joeriend o Sedenrifie Revsearck T2 1 BR— 194,

Hutchings B Sacnger P 1987, Eeologyr of Mamgrones.
Brishane: University of Queensland Press.

ks A 2004 Sistainalle seongrove  snenmagedsess b
Mdboesa: Case Soedy ow Mangrove Ploniing  and
Avavercaelfare. Mamgrove Mamagomens and Oovservalion.
Manta W, editor. New York: United Nations University

Press.

Eathiresan K, Bingham BL. 2001, Biology ofmangroves and
mangrove ecosystems. Addvance Marine Biology
40:81-251. hitp:/Vdocdoi org L. L0 &S 00GS-2RB {01
ELLLIERES

Kieckbusch DK, Koch MS, Serafy JE, Anderson WT. 20k
Trophic linkages among primary producers and
consumersin fringing mangroves of subtropical lageons.
Buellorin of Mt Sede e T4 21 2T1-285.

Kon K, Euwokura H, Hayashizaki K. 2007, Eole of
microhahbitat in feod webs of benthic commumities in a
mangrove forest. Marite and Eeology Pregress Series
3 5562, harpe /s dioi orgy 1033547 meps 34005 5.

Kusmana of al. 2005, Mangrove Rehabilitarion Engineering.
Bogor: Faculty of Forestry, Bogor Agricultural
Lriversity.

Kumerasan %, Suryanarayanan TS, 2001, Oocumence and
distribution of endophytic fungi in a mangrowve
conumuminy. Myeodegieal Besearch 1O5(11): 13881391,

Laegdsgaard P, JohnsonC . 20 . W hy do juvenile fish utilise
mangrpve habitas? fwenal of Experimental Marine
Biedogry axmed Eeodngy 2520229253 hatpe /b dhoi sorgy
L 0] S 2 (R | (33 ] -2,

Lee 5%. 2008, Mangrove macrobenthos: assemblages,
services, amd linkages. JSwenms! of Ser Research
S 11629 hotpfd dodoeg 10 10)] & seares 2007,
05002

Lewis RE. 20k Ecologically based goal seting in
mangrpve forest and tida] marsh restoration in Florida.
Eeolegival  Engineering 1530191198, hap: o daoi.
org/ 10 101 &S00 5-B5 74 { DDy T-7.

Lewis M, Pryor B, Wilking L. 201]1. Fate and effects of

mﬂu‘upngemc chemicalk in mangrove ecpsystems: a
review., Emvinwnirental Pollicfon 159 10023282344,

hittp://dx doi or g/ 101016/ j.envpol. 2011.04.027.

Sciemti fie Aricle
155N I0ET- 0469

Loneragan NE, Bumn SE, HKellmway DM, 1997, Ame
mangrpyves and seagrasses sounces of organic carbon for
penacid prawns in a tropical Australian estuany? A
multiple stable-izoipe  study. Marine and  Blodegy
1323200300, hitp: /e dioi_orgy 10, 1007/ 0022700
S0248.

Macia A, Abrantes KGS, Paula 1. 2003, Thom fish Terapon
jarbua (Forskal) predation on juvenile white shrimp
Penascus indicus H. Milne Edwards and brown shrimp
Metapenseus monscenns | Fabricius) te effect of
wurhidity, prey density, substraie type and preumatophone
density. Jwenal of Experinental Marine Bislagy and
Eeadegy. 291{1 02956, hopddy.dedorg’] 00100 &
S0022- F0R 1 {03 e T-2.

Maria (i L, Sridhar KB 2003, Diversity of filamentous fungi
on wody litter of five mangrove plant species from the
sputhwestcomst of India. Fiergel Diversiy 142 1080—1 26,

Mazda ', Magi M. 197 Mengrove Cowsnal Prodoec fos ffom
Waves i the Twg King Delta, Hetrar, Netherlands:
Kluwer Academic Publisher. hogp:/fdy doi.org 10,1007
&1 127305 53800,

Mazds %, Magi ¥, lkeda T, Kurokawa A 2006 Wave
reduction in a mangrove forest dominated by Sommeraria
s, Wetlands Ecology amd Managenens 1442365378,

Meager 11, Williamson |, Loneragan N, VWance D] 2005,
Habitat selection of juvende banans prawns, Patdeis
merpidensiy e Man: Testing the rsoles of habitat
structure, predators, light phase and prawn size. Sl
af Experimental Marine Biology and Ecology
324028998, hop:Yde.doiorg/ 10101 & jembe.
200504 012

Morrisey DA ef el 2000, The ecolegy and management of
Emperake  mangroves. Oeedanograpiy amd  Marine
Bisdoegry Ane A B eview 4843160, hopy''dx.dod. orgy
[0 1200 EBE 1439821 169-¢2.

Wagelkerken I, van der Velde G 2004, Are caribhean
mangroves imporant feeding grounds for juvenile reef
fish from adjacent seagrass beds. Mavine Ecolegy
Progresy Serfes 2740143151, hotpeYdbe diod org 10,
3354imeps2 T4 143,

Nagelkerken ar af. 2008, The habitat function of mangroves
fior terrestrial and marine fauns: A review. dgaeerie 8ok
B2y 155 1RS.  hope/Vdoe doi.org s 0. 101 6. aquabot.
207 12 0el)Y.

Mewell RIE, Mashall N, Sasckumar A, Chong VC. 1995,
Relative importance of benthic microalgae,
phyioplankion, and mangroves & sources of nutrition fos
penacid prawns and other coastal nverebrates from
Malaysia, Marine and Slelogr 12303595606
Tt /e i ory’ L0 10T/ BF 349238,

Moor YR, Khazali M, Suryadiputra 1NN, |99, Guide fo
Trifrwtive Bevit Mesgrove fdonesie. Bogor: PEAMN IR



JMHT Vol XX, (1) 2é=34, Apmil 3014
EIS5N: Mma 63

Doz 10 TEEG el 200, 26

Mybakken. 1997, Marine biclogs an ecological approach.
Auddlizon-Wesle y Educ ational Publishers.

Plaziat o of 200]. History and biogeography of the
mangrove ¢ cosystam, basad on acritical reassessment of
the paleoniplegical record. Weldamds Feolegyr  and
Menargermens W30 161-1T9. it/ Sdbs i or g/ 10, 1023/
Al TE204434.

Peixoto B er af. 2011, Bacterial communities reflect the
spatial variation in pollutant levels in brazilian mangrove
sediment. Admfoude Fon  Lednwenhoek  Sniersariona!
Jormad  of General and  Molecudar  Microbiolegy
P 21341354, hitpy'decdod orgy L0 L0 TS 10482-010-
Q0.

Penha LG, Torres P, Cannicei 5, Marciso L, Paula 1. 2011.
Monitoring anthropogenic sewage pollution on
mangrove creeks in southern Mozambigue.
Envirosmenial Polubion 1 5H2r636-645. hip:fdvdoi.
oy L. 116 envpol 20 000029,

Primwavera JH. 1997 Fish predation on mangrove-assoeciated
penasids: The role of strwetures and substrate . bl of
Experimental Marine Biology and Ecology

215(2):205-216. hip:/fdx.doi.org’10.1016/50022-
DOR 1 (97) (O46-4.

Robentson Al Duke NC. 190, Mangrove fish-communities

Sciemti fic Amicle
155N I0ET- 0469

in trogical Queensland, Australia: Spatial and temporsal
patiems in densities, biomass and community struciure.
Mearive Bislegy 10430360379, hap:/ado. diodorgy L.
1T BRR3 14339,

Roberon Al Alongi Db, 1992, Dopeal Mangrane Eco-
spsies. Washington D : A merican Geophysical [nion.
Tt e dhovi oy’ 10 1023 9C B 1.

Robarton Al Blaber SIM. 1992 Plenkron, Epilwintes and
Figh Comrsragiifies. Washington DU American
Gioophysical Lnion.

Tomlinsen PB. 1986, The Baseny of Mangroves. Cambridge:
Cambridge 'niversity Press.

Triatmodjo B. 19¥. Coastal Engineering. Yogyakana: Beta
Chffaet.

Spalding MD, BlascoF, Fiekd CD. 1997, Wowld Margrove Adfuas.
Oikinanwa Inviemational Society for Mangrowe Ecosysems.

Sudarmadji. 2001, The mangrove fosest rehahbilitation
approach of coastal community empowemuent. Jfmermal
o Bersde S deree 206871

Swryanarayvanan TS, Kumerssan W 200, Endophytic fungi
of some halophyies from a estuarine mangrove fosest.
Myeolegical Resemrel 104(12): 1465— 1467,



