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ABSTRACT
The study was conducted in July-August
1999 in Glebeg Bay of Cilegon coastal wa-
ters. Stations were studied inside and out-
side the discharge area of Krakatau Steel
Power Plant. The abundance and biomass
of gastropods and bivalves were determined
and compared. Application of the ABC
method (Abundance Biomass Comparison)
to the data showed that this method is a
sensitive indicator of temperature distur-
bance. The effect of thermal pollution was
most clearly demonstrated when the densi-
ties of individuals were compared.

INTRODUCTION
During the period from 1991-1994 a number
of studies have been carried out on marine
benthic fauna of Cilegon waters with a view
to demonstrate the effect of warm water dis-
charge from the Krakatau Steel Power Plant
(Setyobudiandi et al. 1996, 1997, 1998). The
plant has 400 MW capacity and has been in
operation since 1979. The studies have
mainly been published in local Indonesian
journals.

The studies have indicated that tempera-
ture and substratum were ultimate factors
influencing the composition of macrobenthic
communities. A limited number of marine
gastropod species were dominant in the
warm water generated by a power plant

In this study I have used the ABC method
(Warwick 1986) to document thermal distur-

bance. Warwick (op. cit.) suggested that the
distribution of numbers of individuals
among species and the distribution of
biomass among species in macrobenthic
communities show a differential response to
pollution-induced disturbance. Such a re-
sponse can be demonstrated by the compari-
son of fr-dominance curves for abundance
and biomass. The curves rank species in or-
der of importance on ther-axis (logarithmic
scale) with percentage dominance on the y-
axis (cumulative scale). In unpolluted com-
munities, the ft-dominance curve for biomass
will lie above that for numbers, in moder-
ately polluted communities the two curves
will more or less coincide, and in grossly
polluted communities the number's curves
will lie above the biomass curve.

Benthic sampling was supplemented with
plankton samples in order to study thermal
effects on the larval stages.

METHODOLOGY
This study was carried out in a shallow
coastal system on the northwest coast of
Java. Two stations were chosen in the front
ofSunda Strait between 05" 59'45" and06"
0'00" S, and 105' 58' 37" and 105' 59'08" E.
The study period was from JuIy to August
1999. The stations were identical to stations
studied earlier (Setyobudiandi et al. 1998).
Station I was assumed unaffected by ther-
mal discharge. Station II was situated in the
area most heavily affected by warm water
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discharge. T\vo replications were made at
each station.

Samples were placed in plastic bags, fixed
with 4 7o formalin, identified, counted, and
weighed. Fresh meat was dried to constant
weight at 105 "C, cooled and weighed. A
plankton net was towed over a distance of
20 m (3 replications) during high and low
tide. Larvae were counted in a Sedgwick
Rafter Chamber.

Temperature, salinity, current velocity,
and turbidity were measured in situ.

AST Bridge instrument recorded salinity
and temperature during 24-hours. Data
were processed using Surfer Computer
Package Program.

Abundance and biomass (wet and dry

Station Water Current Temperature
(cmls) ('C)

weight) were analyzed graphically using the
ABC method (Warwick, 1986). The abun-
dance and biomass for molluscs from each
station were compared and significant dif-
ferences were detected by comparing the
average and its standard deviation ofeach
samples (Bernard et a1.,7993).

RESULTS AND DISCUSSION
Station.L - Water temperature ranged from
32.0-35.2 'C and salinity from 25.8-3L7 Voo

Station II. - 35.6-37.8 "C and 29.5-33.0 Voo

respectively (Table 1). Temperatures were
exceeding the upper tolerance limit for de-
velopment of spat in tropical water, which
is about 28 "C (Dittmann 1990).

The horizontal distribution pattern of

Salinity
(%")

Total suspended Dissolved oxygen
solids (ppm) (ppm)

Table 1. Water characteristics of sampling sites at Glebeg Bay of Cilegon waters.
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Figure 1. Horizontal distribution pattern oftemperatures during high-tide cf Table 1
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Figure 2. Histogram
showing abundance
of mollusc larva dur-
ing high (H) and low
tide (L). Station III &
IV are monitoring
stations studied by
Setyobudiandi et al.
(19e6)

water temperature showed that the highest
value was found in Station II both during
high tide (Figure 1) and low tide . The tem-
perature distribution during high tide was
narrower toward the inner parb of the bay,
where high temperature water was dis-
charged. The latter was caused by the con-
vergence between high temperature water
discharge and the open ocean water mass
entering the bay during high tide.

Heated water moved from the point of dis-
charge and widened towards the outer part
of the bay during low tide. High tide cur-
rents had velocities from 0.35 to 22.05 cnl
sec (average lL.2 cmlsec). Low tide currents
had velocities from 0.35-16.8 cm,/sec (aver-
age 8.57 cm/sec). Figure 2 shows that a
higher amount of larvae was found at high
tide compared to low tide. Larval abundance
tended to decrease close to the outlet of
warm waste water. During high tide, cur-
rents transported larvae from neighbouring
areas toward the Power Plant, but the ther-
mal stress near the outlet affected the com-
munity as a whole. The larvae were unable
to survive by the time they reached the pol-
luted station, which had a maximum tem-
perature 37.8 "C. The effect of thermal pol-
lution increased during low tide. Finally, this
unfavourable temperature condition of the
water resulted in differences in larva abun-
dance (Dittmann 1990).

Plotting species-abundances in the form
offr-dominance curve has the advantage that

biomass and density can easily be
comparied. Based on their position, Lhe k-
dominance curves for species abundance
indicate that Station I had a higher diver-
sity than Station II (Figure B) because the
curves lie in the lower position compared to
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Figure 3. Top: Abundance Comparison curves for
Stations I and II. Bottom: Biomass (wet and dry
weight) Comparison curves for Stations I and II
(2 replications).
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that of Station II.
All stations must be categorised as dis-

turbed when abundance and biomass are
compared because the abundance curves lie
above the biomass curves. However, the level
of disturbance was more pronounced at Sta-
tion II because the curve position always is
higher than at Station I. This indicates that
the ABC method is a useful tool in studies
on temperature disturbance of the Cilegon
benthic community.

Figure 4 shows the mean abundance (left
Chart) and Biomass (right chart) of molluscs
based on two replications at Station I and
Station II. The mean abundances at Station
I and Station II were 130 t 30 and 73 + 12
ind..l225 cm2 respectively. The mean abun-
dance of Station I was significantly higher
(p < 0.05) compared to that of Station IL The
stations also showed a significant difference
regarding the biomass.

Figure 4. The MeanAbundance and Biomass (wet
and dry weight) of total molluscs (two replica-
tions) at Station I and Station II (Bars represent
standard error).
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