
INTRODUCTION
Jakarta Bay has an average temperature of 26
'C (maximum 32.6'C) but the coastal water
normally ranges from 27.5 to 31.0 "C. The
salinity ranges form 15 to 33.6 %o because
there are 13 rivers discharging into the bay.
Increasing population and industrial activities
have a measurable impact on the water quality.

In the Kamal Muara estuary about 4 km
from the beach (Figure 1), local people use line
methods to cultivate mussels. The dynamic
properties of the mussel clumps influence the
species diversity, distribution and abundance
of associated fauna. The mussel clumps
develop differently according to the distance
from shore, depth and the size of the mussel.
Svane and Setyobudiandi (1996) found many
invertebrates associated with patches of blue
mussel (Mytilus edulis L.) in Norsminde and
Kerteminde Fjord, Denmark. While blue
mussel has been intensively studied in higher
latitudes, only little is know about green
mussel in the tropics. The objective of this
study is to study the diversity and abundance
of macrofauna associated with Perna airidis,
which may be affected by a high degree of
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environmental pollution in Jakarta Bay.
Pollution may influence the normal range of
adaptation and tolerance exhibited by the
green mussel and the associated fauna as well.

MATERIALS AND METHODS
Samples of 20 small mussels (< 6 cm shell
length) and 20 large ( 6 cm shell length)
mussels were putinT2 rearing net cages. They
were placed at stationery lift nets (Bagan in
Indonesian) at 3 randomly selected stations in
Kamal Muara, Jakarta Bay. 72 cages were
placed at 1 m, and 72 cages at 5 m depth at
each station. A total of 4 cages from 1 m depth
and 4 cages from 5 m depth were sampled at
random at each station once per month
(referred to as month-7, -2, and -3).

Samples from each station were placed in
plastic bags and fixed with 4o/" forrnalin before
identification and counting in the laboratory.
Temperature, salinity, water current velocity,
and turbidity were measured in situ. YSI was
used to measure salinity and temperature.
Dissolved oxygery ammonia, nitrate, nitrite,
orthophosphate and Biological Oxygen
Demand (BOD) were measured in the
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A total of T2rearing cages were placed perpendicular to the beach at 3 randomly
chosen stationery lift nets. The diversity of associated fauna of each site was
quantified and a graphical representation of k-dominance curve was used in
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showed that the location nearest to the beach had significantly lo*er abundance
compare than the other stations.
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The diversity of macrofauna was analysed
graphically using k-dominant curve
(percentage cumulative abundance) as
suggested by Lambshead et al. (1983) and
Clarke (1990). These curves rank species in
order of importance on the r-axis (logarithmic
scale) with percentage dominance on the y-
axis (cumulative scale). The abundance of
macrofauna from each site were compared and
significant differences detected by analysis of

Figure 1. Location of the lift net in Jakarta Bay, West
Java. Station I was closest to the shore and st. III
farthest off the shore.

variance (nested ANOVA). Levene's test was
used for Homogeneity of Variances.

RESULTS AND DISCUSSION
Water temperatures ranged from 29.2 to 32.4
oC and salinity from 22.9 to 32.8 %o; it was
lower during the rainy season (22.9 to 37.3 %")
compared to the dry season (27.4 to 32.8 %,);
turbidity ranged from 0.01 to 6.89 FTU.

There was a significant effect of station on
number of individual. The mussel in rearing
cages transplanted at station II and III had
higher abundance of associated fauna than at
station I. The variations of number of
individuals of associated macrofauna were
large at station II and III. A summary of
analysis of variance (ANOVA) is shown in
Table 1.

Kamal Muara yielded a total of 43 taxa of
macrofauna mainly comprising crustaceans
(decapods, amphipods) and polychaetes. The
crustaceans ranged frorn 77 .3 to 79.6 % of the
total fauna. The highest numbers was found

individuals

StI StII

Figure 2. The average number of individuals of the
total macrofauna associated with green mussel in
cages suspended at 3 stations at 1 and 5 n depth.
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Figure 3. Occurrence of the dominant macrofauna
(crustaceals and polychaetes) associated with green
mussel suspended in cages at 1 and 5 m depth at
each of the stations I-III.
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at station III and the lowest at station L
Polychaetes ranged from 6.4 to 827 %. The
highest percentage of worms was found at
station I and the lowest percentage at station
III. The molluscs appeared one month after
transplantatiory and were dominated by green
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Figure 4. Percent composition of fauna associated

with green mussel at 1 m depth. The cages had been
in the water for the 1,2, and 3 months resPectively,
before harvest.
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mussel juveniles. The group of other fauna
comprised Turbellaria, Echinodermata, and
Bryozoa, which were rare except at station III
(Figs.3-5).

With respect to the distance from the beach,
there was a tendency that the diversity of
associated macrofauna increased with
distance from the shore. Station I was situated
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Figure 5. Percent composition of fauna associated

with green mussel at 5 m depth (cf. Fig. a)
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dominate the community. Some common
species are mobile, such as amphipods, and
they may easily move from one site to another.
Amphipods which prefer areas rich in faecal
detritus (Hylleberg & Riis-Vestergaard 1984)
were frequently found as dominant species
next to polychaetes in the cages.
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Figure 6. k-dominance curves of macrofauna
associated with green mussel (total observation).

closest to the shore. Station II had higher
diversity compared to station I and was closely
followed by station III which was farthest off
the shore. The dominance curve of station III
is positioned below the curve of station I (Fig.
o/.
Shell remains, byssus, sediment and
microalgae accumulated inside the cages and
created variable microhabitats. Sedimentation
was not measured specifically, but might have
been higher near the shore. P. airidis produced
large amounts of faeces and pseudofaeces,
which accumulated and influenced the fauna
composition (Tsuchiya 1980). A high percen-
tage of polychaetes in some cages suggest
organic enrichment, but it is always compli-
cated pinpoint individual factors. Predation
and competition for food and space must be
considered, e.g., ptedation by crabs and
carnivorous gastropods, preying on both
macro- and microfauna. Dittman (1990) and
Scherer & Reise (1981) recorded predation on
microfauna, such as nematodes, turbellarians,
ostracods, and particularly on juvenile taxa of
molluscs and annelids. Large volumes of
water, are filtered by suspension feeding
bivalves. This filtration may also have an
influence on the abundance and diversity of
associated fauna Black & Peterson (1988). The
species that are more adapted to disturbance
will probably have a better chance to settle and


