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The purpose of this study was to determine the species composition of
mangrove forest and the pattern of mangrove wood utilization by fishermen
communities in the coastal areas of Jailolo District, West Halmahera. The
data collection had been carried out by observation and interviews. Data
analysis of the interview technique had been carried out by the percentage
technique, while data analysis of mangrove forest observation had been
carried out based on the parameter of vegetation density, dominance,
frequency, and importancevalueindex (IV1).

Research result showed that composition of mangrove forest of this area
congstsof: Rhizophoraapiculata (11 =7.9), Bruguieragymnorrhiza (IVI=
5,2), Xylocarpus moluccensis (IVI = 1,9), Osbornia octodonta (1VI = 3,7),
Sonneratia caseolaris (IVI = 24.5), Avicennia lanata (IVI = 36.4), and
Finlaysonia maritime (IVI = 20.4). The utilization patterns of those species
will be described further. The species of mangrove forest most widely used
asfirewood are R. apiculata, while used as a building and house materials,
and as poles at the ports are B. gymnorrhiza, aswell asbeing used for boat
constructing are X. moluccensisand O. octodonta. Based on VI above, itis
necessary to conduct conservation of the mangrove forest soonly.
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INTRODUCTION

Jailolo is one district area located in Western
Hamaheraof North Mollucas Province. Thetotd area
of North Mollucasis 2,755 km?, whileitsseaareais
11623.42 kn?; thisregion faces directly totheMollucas
Seainthenorth direction and the Pacific Oceaninthe
southdirection. Jailloloisthecapita of West Hdmahera
regency; thetotal population of thisregency is94,645
peopl e, consisting of 48.979 men and 45.666 women

(BPSDistrict Hdmahera2011).

Most people of West Halmaheraregency livein
coastal areasand someliveininland areas. Therefore
thecoastal zoneismorewiddy utilized thantheinthe
land zone. Thepeoplewholiveinthecoastal areasare
fishermen, andwholiveininland areasaregenerally
peasands (Habar 2010).

The coastal areaof West Halmaheraregency has
great potency of mangrove. Dataof themangrovefor-
est areahad been obtained from Landsat 7 ETM +in
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2010 conducted by the Center for Watershed Man-
agement (BPDAS) AkeMaamo. Based onthedata
mangroveforest areaamount to 12-20% of thetotal
areas of mangrove forest in the Province of North
Mollucas. It isestimated that mangroveforest inthe
Didtrict of Jailolo areaisapproximately 625 hectares?.

Interview results conducted on somefamilieswho
liveasfishermen about the utilization patterns of man-
grovewood, showed that mangrove woods had been
utilized asfirewood, house construction materids, boat
body, aswell asother partsof it, and polessupporting
the harbor bridges. Such mangrovewood utilization hed
sgnificantly reduced the density of mangrovevegeta
tioninthisarea.

Conversion of mangroveforeststo other functions
aongthecoadtd areainthe Provinceof North Mollucas
had been occurent long time ago. Based on theresults
of direct field observation, therewereindicationsthat
the pressure on other mangroveareasin The Province
of NorthMollucaswouldincrease. Therearesomein-
dicationsrelated to the pressureincreaseistheincrease
of society growtharound thisarea, andtheraeincrease
of urban development aswell ashousing; the other fac-
torssuch ashigh priceof fuel will lsoincreasetheuti-
lization of firewood by the people, aswell asthereare
low concern of theloca government and peopleto the
sustainability of mangroveforest.

Based on survey conducted in 2012 inthe Digtrict of
Jailolo, it had been uncovered that mangroveforestsarea
had decreased to 533 hectares only. It is clearly seen
that during the 2 years, themangroveforest areainthis
district had decreased up to 92 hectares. Thereduction
iscaused by variousfactorsespecidly by theincrease of
peopleactivitiesaround themangroveforest area.

Fishermen peopl e utilize mangrove wood of vari-
ous species, as well as of various age, height of the
treesand even of thetreetrunk circles. Because of con-
tinuous use of thisforest, thereiscertain type of man-
grove such as X. moluccensis formerly found abun-
dantly inthisarea, and a so known asatypical man-
grove speciesin Mallucas, right now wasgoing to de-
creaseindensity and someday will run out.

MATERIALS& METHODS

Themethod used inthisstudy was survey supported
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by observation and interview techniques. The survey
supported by observation had been conducted to de-
termine the species composition of mangroveforest
based on reference of the Handbook of Introductionto
Mangrovein Indonesid'?, aswell asto obtain data of
vegetation parameters such asdensity, dominance, fre-
guency, and Importance Value Index (I1VI) of each
mangrove species. Thesurvey supported by interviews
had been conducted to obtain  the pattern of man-
grovewood utilization by thelocd fishermen people.

Target population of thisinterviewswas 116 fami-
lies. Of thesefamilies, only about 40 familieswereac-
tivefishermen, whilethe otherswerefarmersand en-
trepreneur. Thisstudy then used 40 familiesof active
fishermen asthe samples. Severa questionsasked in
theinterviewsincluding occupation, educationleve and
utilization patternsof mangroveforest.

Dataandys srelated to vegetation parameterssuch
asdengty, dominance, frequency, and Importance Vdue
Index (IV1) refer to theformulaof Krebs?, will bein-
dicated further.

Redativedensity

number individuals of a species
= fotal individuals of all species x 100
Rdativefrequency
_ frequency of a species
~ sum of frequency values for all species
Relativedominance

= .'Jf:.'fﬂ.' C.'f"E‘ﬂ Ofﬂ 5;!:.‘-'1121‘6!&‘5 __x 100
roral Dasal areq Df Qil SPeECles
Importance Vauelndex of aspecies(x) =reative
density + relative frequency + rel ative dominance of
peciesx
Dataanalysisrelated to the patterns of mangrove
wood utilization had been conducted by percentage.

x 100

RESULTS& DISCUSSIONS

Deter mination of speciesand parameter measure-
ment of mangrove vegetation in the district of
jailolo, west halmahera

Thereare 7 gpeciesof mangrovethat grow in man-
grove forests in this coastal area, as presented on
TABLE 1. Resultsof dataanalysisof mangroveveg-
etation parametersare presented in TABLE 2.
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TABLE 1: The7 speciesof mangrovein district of jailolo, west halmahera

Kingdom Class Order Family Genus Species Local name

Plantae  Angiospermae Malpighiales Rhizophoraceae Rhizophora Rhizophora apiculata Blume. Soki
Angiospermae Malpighiales Rhizophoraceae Bruguiera Bruguiera gymnorrhiza (L.) Lam. Dao
Angiospermae Sapindales Meliaceae Xylocarpus Xylocarpus moluccensis (Lam.) M.Roem.  Buah Kira-Kira
Angiospermae Myrtales Myrtaceae Oshornia  Osbornia octodonta F.v.M. Baru-Baru
Angiospermae Myrtales Lythraceae Sonneratia  Sonneratia caseolaris (L.) Engl. Posi-Posi
Angiospermae Lamiales Acanthacea Avicennia  Avicennia lanata (Ridley) Sa-Sa
Angiospermae Asclepiadales Asclepiadaceae Finlaysonia Finlaysonia maritima Backer ex Heyne Rurum

Source: Tolangara 2011

TABLE 2: Analysisresultsof mangroveparametersin thedistrict of jailolo, west halmahera

No. Species Relativedensity  Relativedominance Relativefrequency  Important Value Index (IVI)
1.  Rhizophora apiculata 5.3 14.4 9.7 7.9
2. Bruguiera gymnorrhyza 85 51 32 5.2
3. Xylocarpus moluccensis 3.6 2.8 32 1.9
4.  Osbornia octodonta 34 4.1 129 37
5. Sonneratia caseolaris 21.7 175 194 245
6.  Avicennialanata 45.0 46.1 355 36.4
7.  Finlaysonia maritima 125 10.0 16.1 20.4

Source: Tolangara 2011

Based on the mangrove parameter anaysis in
TABLE 2itisseenthat thelmportancel VI of A. lanata
wasthehighest one(36.4), whilelVI of X. moluccensis
wasthelowest (1.9). IVIisanaccumulation of al three
parametersmeasured. Inthiscase, thelmportance Vaue
Index describestherel ative contribution of each plant
speciesto thecommunity. Hardjosuwarno” stated that
if thereweresevera speciesinacommunity having dif-
ferent 1V, it could be said that the plant specieshaving
thehighest IVIwould havethelargest relative contri-
butionto theenvironment, and viceversa.

Theutilization patter nsof mangrovewood by fish-
ermen people in the district of jailolo, west
halmahera

Based ontheinterview result regardingthe utiliza-
tion patterns of mangrovewood, it isuncovered that
people tend to utilize 4 main mangrove species. R.
apiculata Blume. (Soki), B. gymnorrhiza (L.) Lam.
(Dao), X. moluccensis(Lam.) M. Roem.(Buah Kira-
Kira), and O. octodonta F.v.M.(Baru-Baru). The per-
centage of respondentsrelated to the utilization of the
mangrovewoodsispresentedin TABLE 3.

(a) Theutilization of Rhizophoraapiculatablume

(soki)

R. apiculata Blume. (Soki) treehaving atrunk di-
ameter up to 50 cm reaches aheight of 30 feet. The
wood of R. apiculata used asfirewood for self-need
or to be sold, are cut into pieces about 50-60 cm long,
tied up and then sold at a price of 15,000 IDR per
bundle.

TABLE 3: Theutilization patter nspercentageof theman-
grovewoodsby thefisher men people

Species of Utilization Percentage
mangrove patterns (%)
R. apiculata Blume. Firewood 100
(soki) Charcoal 5
Making the fence of 87.5
houses
Making the poles of 87.5
; houses
B. gymnorrhiza (L.) 4
Lam. (dao) Making the poles of 100
wharf
Making the boat mast 100
Making of polesof boats 100
X. moluccensis (Lam.) Making the boat floor 92.5
M.Roem. (Buah kira-kira) v aking the wall of boats 92.5
O. octodonta F.v.M. Furniture materials 5
(Baru-baru) Manufacture of keels 92.5

Source: Tolangara and Sundari 2012
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Thewood of R. apiculata categorized into solid
and sturdy wood can be utilized asbuilding materids,
firewood, and charcoal materias, anong others, this
wood isalso used asahigh quality paper materials.
Mangrovewood isusudly cut by acutting machineto
produce wood chips; the paper madefrom mangrove
wood isknown as paper of high quality!9.

FAQ researchresultsin SierraLeone (1984) con-
cluded that R. apiculata was used as firewood for
smokingfish. R apiculatafirewoodwill produceavery
high heat energy whichisequa to 5,017 cal/GW, be-
cause of theamount of firewood needed for thispro-
cessisapproximately equal to theweight of thefish’s
body, thenitisnot surprised if the“harvesting” of man-
grovesfor firewood had becomethemainjob of fish-
ermen people.

It had been also described by Inoue et a.1¥, that
thewood of R. apiculata had good quality dueto du-
rability and becauseit produced high heat. The man-
grovefirewoodsarevery efficient, becauseof usingthe
woods of 8 cm diameter and of 50 cm length, onecan
cook for 5 people. Themangrovefirewoodisvery im-
portant for poor people, especially at thetimewhen
fuel pricessoared.

(b) Theutilization of Bruguieragymnorrhiza(L.)
Lam. (dao)

Theheight of thetree B. gymnorrhiza sometimes
reaches 15-30 meters. Thistree often dominatesthe
mangroveforeststhat are old and marksthefind stage
of thelittoral zone development, aswell asmarksthe
transitionto thedrier land™.

All respondents (100%) said that they always uti-
lized thewoodsof B. gymnorrhizafor fencing, pillars
of the house, harbor, boat mast and pole at the boat
itself. Peopleprefer thistype of wood becausethewood
isquitestrong and sturdy if itisembedded inthe soil or
mud. Thepeople preferenceisinaccordance with Noor
et a."% saying that thewood of B. gymnorrhizaisclas-
sified asheavy, hard, strong, aswell asdurablewood
when used asapillar in thefoundation of thehouse at
swampy land. Thiswood iseven more durablewhen
used under theroof.

(c) The Utilization of Xylocarpus moluccensis
(Lam.) M.Roem. (Buah kira-kira)

Thetreeheight of X. moluccensisisapproximatdy
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5-20 meters, and hasboard roots. X. moluccengsfruits
aregreen, and haveround shapelike gugava. Inside
the fruit, there are usually 4 to 10 pieces of seed of
tetrahedral shapearranged inthefruit confusinglikea
puzzle. Thesefruits, arecalled asfruit puzde, and have
diameter of 8 - 15 cm; thesefruitswill shatter when
dryf9,

92.5% of respondents said that they utilized X.
moluccensiswood as materialsfor constructingwalls
and floor of their boat. In order to usethewood of this
tree, thetreeis cut and processed to be such aboard,
and then dried for approximately 1 to 2 months. Fur-
thermorethedried boards are used to build aboat of 9
metersinlengthand 1 meterinwidthand80cmintall.
Theboat isused for personal need or to besoldinthe
pricesof 3,000,000 IDR per boat.

Thisinformation dso agreeswiththereportsof the
FAO (1984) in Sierra Leone saying that many X.
moluccensis woods were used as firewood, and for
smoking fish. Thewoodsof X. moluccensistreewould
produce energy caloriesby 3,899 cal/GW.

(d) The utilization of Osbornia octodonta F.v.M.
(Baru-baru)

Thetreeof O. octodonta hasaheight of 7 feet and
has a breath root as well as has brown or gray, and
fibrousbark. Thetwigsof O. octodonta aresubtlepae
gray, and rectangular when thetreeis at young age.
Thetreetrunk hasaholeinitsmiddleregionwhenthe
treeisat old age™”.

Based on the data presented in Table 3, it is ex-
plained that 92.5 % of respondentsconfirmed that they
use the wood of O. octodonta as a part of the boat
kedl becausethewoodisclassifiedasstrongandress-
tant to the attack of destroying seaanimals. The bark
of O. octodonta can beused to patch up the boat walls.
On the other and only 5 % of the total respondents
interviewed utilized thiswood asther furniture mate-
rid.

Information from the peopl e agrees with Dahuri
(2001) saying that themain problem related to the pres-
sure on themangrove was caused by thehuman desire
converting the mangroveforest areato beresidentia
area, aswdl ascommercia industria and agricultura
areas. Thedamage was a so caused by theincreasing
demand for mangrovewood production causing ex-
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cessveexploitation of mangroveforest.

Mangroveforestsdamageisaso closdy related to
theeducationd level of the peopleresidinginthenear
by area. Based oninterview result, the average educa
tionlevel of peopleintheareaisonly e ementary school
and junior high School. Tampubolon (2002) said that
thetraditional fishermen aso play amajor roleinthe
destruction of the mangroveforest ecosystems. Fur-
thermoreit was stated too that the fishermen under-
stood theimportant role of mangroveforestsand the
dangersif it was declined, but they had no choice due
to thehigh economic pressure. Thisopinion agreeswith
Bengen studies¥ who reported that the occurrence of
various damage of coastal ecosystemsincluding har-
vesting of mangroves, beach sand mining and fishing
using explosives, were caused by poverty and lack of
knowledge of the people.

Bengen also had said that therapid increase of
popul ation growth and coastal devel opment activities
for avariouspurposes(resdent, fisheriesor farms, ports,
etc.), would causeecol ogical pressureson ecosystems
in coastal areas, especially the mangroveforest eco-
system. Theincreasing pressurewill causedirect dam-
age (for example, logging and land conversion) andin-
direct damage (such aswaste pollution by construction
activities). Sgparinto™ said toothat theactivitieswhich
had greatest contribution to the destruction of mangrove
forestsin Indonesiaarethe exploitation of the man-
grovewoodsfor commercia purposes, aswell asthe
conversion of forest areasto befishery farmareasand
agricultura aress.

Thedamageof mangroveforestsinDidrict of Jalolo
West Hamaheradueto excessive utilization of man-
grovewoodswill affect onthedeclineof fish catchand
theincomelossof thefishermeninthisarea. Onthe
other hand, the damage will causethelossof certain
species of mangrove such as: X. moluccensis, asthe
characteristic species of Mollucasmangrove. Inthis
connection, itisvery important to carry out conserva
tion of mangroveforestinthisareasoonly.

CONCLUSIONS
There are some conclusions based on the study

resultsthat will be described further:
1) Thereareseven speciesof mangrovefound onthe
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3)
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coastal areas of Jailolo District namely: R.
apiculata, B. gymnorrhyza, X. moluccensis, O.
octodonta, S caseolaris, A. lanata, and F. mar-
itima.

Important Value Index (V1) of A. lanatais 36.4
(the highest), and of X. moluccensisis1.9 (thelow-
est). It can besaid that thereisagreat destruction
of mangroveforestsinthisareasothat itsconser-
vation must becarried out soonly.

The mangrove woods are utilized as firewood,
house construction, aswell asboat and furniture
materids. Themangrove speciesmost widely used
as firewood is R. apiculata. While the species
widely used as house buil ding material and boat
mast is B. gymnorrhiza, but the species used for
boat constructing are X. moluccensis and O.
octodonta.
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