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Abstract - Activities of aquaculture and industry which is directly adjacent to an aquatic environment will result in increasing organic
matter and causes a decreasing quality of water in it. The use of bioindicators of macrobenthos will detect environmental disturbances
occur in the aquatic environment. This study aims to determine the level of pollution in aquatic environments using macrobenthos as
bioindicators and their application in the abundance and biomass curves. Locations of this study is polyculture ponds and coastal of PT.
Kayu Lapis Indonesian located in Mororejo Village, Central Java. Based on the abundance of macrobenthos results shows that in coastal
area of PT. Kayu Lapis Indonesia is dominated by Cirratulidae (60%) from Polychaeta while in polyculture ponds is dominated by
Potamididae (58%). Based on the abundance and biomass comparison (ABC) curves, the polyculture ponds were categorized as
unpolluted area, whereas the coastal area of PT. Kayu Lapis Indonesia was categorized as moderately polluted. Based on the research
results of macrobenthic community, the ABC curve is considered effective to demonstrate the environmental disturbance occurs in
aquatic environments.
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I. INTRODUCTION indirectly contributes to the surrounding envirommerThis
Structure of macrobenthos community has been usedstudy aims to determine the level of pollution iquatic
determine various environmental disturbances bofariming environments using macrobenthos as bioindicatods thair
(Sapto, 2007; Gonzalez and Jerez, 2011; Yokoyamal,etapplication in the Abundance-Biomass Curves
2007) and industrial activities (Wijayanti, 2007;obtaki,
2009; Amin et al, 2012). Macrobenthos are orgasishat II. MATERIALS AND METHODS
live in the mud, sand, gravel, stone or organictevagther on 1 The Study Sites

the basis of the aquatic environment which is clptibsettle  The sampling sites located at Mororejo Village, €ain
and stick to the bottom of aquatic environment .if979).  java. First location was in polyculture ponds dmegecond
Therefore macrobenthos is an organism which iscdiff to location in coastal area of PT. Kayu Lapis Indoaesi
escape from environmental disturbance. located + 200 m from the first location.Sampling swa

Macrobenthos animals have a variety of roles inagé&s  conducted in two times, which was on September 201B
part of the food web of aquatic ecosystems andongthe  Fepruary 2014.

structure of the sediment through the activity @gihg, 2.Sampling Procedures

drilling, bioturbation and excretion. Through theioles The base sediments taken from two locations usmﬂﬁn
macrobenthos can determine the quality of the wdietween  Grabthen the sample was introduced into a plagtitieb
space and time to look at the structure or domieari@a taxa containing 4% of formalin solution. Samples of aaim
(Sapto, 2014). Macrobenthos can respond quickghtnges  macrobenthos were treated by rinsing, sorting and
in the environment occured through the structured an preservation in 70% of ethanol solution. Biomass is

abundance changes. _ calculated by obtaining the dry weight of each sengf
The coastal area of Central Java especially Kendaacrobenthos animals.

Regency is an area that relies its livelihoods ubho 3 |dentification
aquaculture efforts both in monoculture and polyel In |dentification is performed using identification dis of
addition, the presence of the PT. Kayu Lapis Ind@ne pay (1967), Rouse and Pleijel (2001) after thatuation
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of the amount of types, tabtilen and calculation c M. RESULTSAND DISCUSSIONS
biomass was conducted. Based on the macrobentl identification results at both
locations as much as 2 phyla, 3 classes and 8iémmilere
4.Data Analyses obtained. At the first location, macrobenthos grdominatec

The diversity of the macrobenthic assemblages watysec by three main families, i.e 58% of Potamididae, 20%
using Shanon-Wienelindex (H"). Evennes (e) index was Mytilidae and 17% ofBatillariidae. While atcond location
used to express similarity (Krebs, 1985). Dominaraf¢ was dominated by 60% of Cirratulidae, 12% of Splari anc
macrobenthic assemblageas analysed usirSimpsonindex 12% of Batillariidae. Proportion of macrobenthosiadiance
(C) (Odum, 1993). Graphical method of Abundanceniies for the first location indicated in Figure 1. arat the secon
Comparison was used to determine the extent ofgihg location shown in Figure 2.
patterns of macrobenthic structure based on bionaast From the results of the stu, family Potamididae was a
abundance of each sampling station in space am family of Gastropoda class with quite high disttibn found
in both sites. This is due to the environmentalditions in
H' value normally will not be more than 5 (fiveh §ieneral accordance with its life.
the greater number of species in the communityn tte Hutchinson (1993) stated that Gastropod is animeat is

value of the index H' will be higher as w able to breed andvié well on various types of substrates 1
are rich in food materials as well as chemical phgsical

a. Shannon-Wienadiversity index factors that support its life. At the coastal lagatof PT. KLI
= s ( )(I ) macrobenthos group dominated by Cirratulidae andrigtae

'z 09, of Polychaeta. Both of thesfamilies belong to the class

Specification: @ opportunistic taxa. Opportunistic taxa is taxa teaploits
pecification: : disturbed condition due to environmental stressnbyeasinc
S = number of species N

their reproduction so that the population is insieg

P - prOF’.O”'E” (.Jf the total sample «th compared to other organisms which canncavive (Putro,
species=ni/ N 2014)

n f number of '“d'V'.d“?"?‘ ofih specie . At the first location in the second sampling tintowed

N = total number of individuals of all speci

the position of biomass curve was above the abwsdanrve
Based Clarcke and Gorley (2006), the shape of tineecas

b.  Evennessimilarity index the picture above showed that the first locatioas

e = H caegorized as undisturbed area. Conditions at thst
InS 2 location allowed macrobenthos animals to prolieraind
Specification: survive normally so there is no change in the stmac of
H’ = index of species diversity (specieShanon- macrobenthos animals. (Figure 3).The curve at teorx
Wiener location on the first samplg times showed a differe
Ln = exponential logarithm position thanthe first location. In Figure 4 (left) shows t
S = number of species (types). position of the abundance curve that intersects vifite
The higher the value of e, the higher similaritygae biomass curve. The position of this curve showd the
between several types of communities comparedoe second location of the first sampling was cateed as
moderately disturbed.In Figure 2 is shown that Esethat
c. Simpsordominance index dominate this location consists of Polychaeta cletssre this
Z Pi 2 species is an opportunistic species. In disturbeddition
------------------ 3) Polychaeta groups survive by reproducing more dyibkit

Specification: with a smaller biomass.
i = proportion of the total sample of thehi- The second location was a coastal area of PT. Kiith
species =ni/N is an adjacent area to the location of Ngebum béaatism.

This condition allows the second location to enmehanics

Furthermore, the total abundance and biomass hoth derived from industrial waste as well as tsmriwaste

compared using abundance and biomass curves tovie value of W on the curve indicates the disruptionac$tudy

the level of interference or contamination occ site. Getting closer to the negative, the higher
environmental disturbance in an a

1st LOCATION 2nd LOCATION

58% 17% ®m Potamididae 60% = Potamididae
= Batillariidae = Batillaridae

Thiaridae

A Thiaridae ] )

20% — u Cirratulidae

1% ytlidae 12% R | m Spionidae
B Nereidae 8% 4% 12% Capitellidae

Figure 1Proportion of macrobenthos abundanc Figure 2. Proportimf macrobenthos abundance

Polyculture Ponc coastal area of PT. K
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Figure 3. Abundance and Biomass curve is presdresed on the transformation of Data log (X + 1almiindance (A ) and
biomasy () makrobenthos at the first locatiomparing the first (A) and the second (B) samptinge
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Figure 4. Abundance and Biomass curve is presdraedd on the transformation of Data log (X + 1almindance (" ) and
biomags () makrobenthos at the second locatiamparing the first (A) and the second (B)
sampling time

Table 1.Value of diversity

Index T Location 29 Location
Shannon wiener
diversity (H ") 1.73 1.84
Evenness Similarity 0.72 0.80
(e)
Simpson dominance 0.22 0.24
©
From Table of diversity index at the first locatiand at IV. CONCLUSIONS

the second location shows figure of 1.73 and 1.84, At both research locations, it was obtained donmigat
respectively. Macrobenthos diversity index at tlecomd macrobenthos species, Potamididae in polycultured pand
location of study is low. According to Krebs (1983he Cirratulidae on coastal area of PT. Kayu Lapis hekia. At
diversity is low if 0 < H' < 2.30 the diversity imedium if the second location of first sampling, the abundaaad
2.302 < H' < 6.907, the diversity is high if H' 967. biomass curves showed that the location was in
Similarity index at both locations is quite high,moderately disturbed category, as shown by thesetted
According to Krebs (1985), similarity is high whenapundance and biomass curves. While at anothetidocthe
approaching Figure 1. The high uniformity showedspecies ¢ e showed an undisturbed condition. From thislstit

dominate. In the calculation of dominance indexbath |
locations showed that the figure close to 0. It msedhere is can be concluded that the structures of macroben

no species dominated at both location indicate a disruption of an environment at the gtsites.
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