
Phuket Marine Biological Center Special Publication 250): 23L-236 (2001)

Variability of mollusc assemblages in an area affected by u

coastal power plant in East lava,Indonesia

Yusli Wardiatno, Unggul Aktani & Fredinan Yulianda

231

wardiatno,Y., U.Aktani & F.Yulianda. 2001. variability of mollusc assemblages

in an area affected by a coastal power plant in East Java, Indonesia. - Phuket

Marine Biological Center Special Publication 25(1'): 23I-236.

Abundance and species number of mollusc assemblages and benthic fauna did
not exhibit significant differences between impact site and,control sites.

Relationships between mean abundance and variance failed to exhibit any effect

of thermal effluent onboth mollusc assemblages and all benthic fauna. Variability

in abundance of mollusc assemblages in impacted site, if any, must be due to

natural factors.
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INTRODUCTION
Generally most power plants in every country
is located on the seaside, and use a great
amount of water for cooling condenser. The

resultant thermal discharge, some 8-12 'C
warmer (Bamber & Spencer 1984) may have

an impact on the environment of surrounding
areas, constituting a pollution problem, which
must be seriously considered.

Much research on the effect of thermal
discharge coming from a power plant on
marine iommunities have dealt with benthic
communities (Roessler 197I; Yerlaque et aI'

1981; Crema & Bonvicini Paglaia 1981; Dinet
et aI. 7982; Saenger et aI' 1982; Bamber &
Spencer 1984; Aleem 1990; Suresh et qL 7993;

Lardicci et aI. 1'999) because they seem to be

suitable organisms for pollution studies
(Warwick 1993). It is reasonable since benthic
fauna is relatively non-mobile, long-lived, and

not difficult to collect quantitatively, vertically
limited in distributior; and it is possible to
identify the taxa to species level after an

unlimited time of preservation (Lepp2ikoski

1,975). Moreover, possibility of loosing
information is small if the data are analyzed

at a higher taxonomic level (Heip et aI' 1988;

Ferraro & Cole 1990; Warwick 1988, 1993).

Infaunal molluscs have caught our interest
since Ansell et al. (1981') in laboratory studies
showed thermal tolerance of Mediterranean
populations.

In pollution studies, it is sometimes difficult
to decide whether the differences between
locations are attributed to a disturbance due

to pollution sources or just natural background
variability. To solve the problem Underwood
(1992,1993) recommended to have replicated
control sites. Warwick & Clarke (1993) proved
thatvariability among samples collected from
impacted areas was much greater than that
from control sites.

This paper describes variability of mollusc
assemblages in an area affected by a thermal
effluent and in two control sites. The
variability of all benthic fauna (including the

molluscs) was also examined for comparison.

MATERIALS AND METHODS
The study area is located in Paiton coastal

waters, East java, Indonesia 730" 20' 8,7" 40'S

(Fig. 1). Three stations (including the impacted

one) were visited in the middle of luly 1'997.

The position, mean water temperature and C-
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Fig. 1. Study area. Sampling stations are indicated
by black dots.

sites were tested according to Fowler & Cohen
(1992). Secondly, the standard deviation of
species abundance was plotted against the
mean (the abscissa is logarithmic scale). There
will be an increase in standard deviation for a
given mean of impacted location. Those
procedure mentioned above was also applied
to all benthic fauna data for comparison.

RESULTS
In total, 3 classes and 13 species of molluscs
were collected in the study area. The total
number of species per station ranged from 4
(St. 1)to 9 (St. 3)while abundance ranged from
350 (St. 3) to 1250 ind. / p2 (St. 1). Mean values
of total number of species and total abundance
of the three stations were not significant

St. B

Table 1. Position, mean temperature and organic content of the sediment of each station.

Station

1 (the farthest control site)
2 (impacted site)

3 (the closest control site)

Position Temperature C-organiccontent
(mean + SD) of the sediment

07"42'30.7" S 113. 31',34.6" E

07"42',54.5" S 113" 35',53.6" E

07"42'02.6" S 713" 34',25.6" F,

28.93 t 2.72 "C
36.47 + 0.50 .C

28.37 + 2.57 "C

11.74 %

10.13 %

10.48 %

organic content of the sediment of each station
are presented in Table 1 while the structure of
sediment can be seen in Table 2.

Two sites within the three stations were
randomly chosen, and three samples for each
site were randomly collected by a Petersen
grab. The samples were preserved with 10 %
formalin and taken to the laboratory.

In laboratory the samples were washed
through a sieve with a 1-mm mesh size. The
animals were sorted from plant debris under
a binocular microscope. All benthic fauna were
identified to the lowest possible taxonomical
group, and counted.

Data analyses followed Warwick & Clarke
(1993). We calculated a linear relationship
between the variance and mean abundance of
all species in each sample group o{ mollusc.
In an impacted area, the slope is greater than
that in the control area. The differences of
slopes between the impacted site and control

different (The F test of one-way ANOVA; P >
0.05). The same result was obtained by using
allbenthic fauna data. In general, meanvalues
of number of species and total abundance at
St. 3 was higher than that at St. 1 (the farthest
control site) and St. 2 (impacted site) (Figs. 2
and 3).

The relationships between the variance and
the mean abundance of mollusc assemblages
and all benthic fauna can be seen in Figs. 4
and 5. The slopes of regressions of both
mollusc assemblages and all benthic fauna in

Table 2. Structure of sediment at each sampling
station

Substrate

Sand

Ash

CIay

Station 1 Station 2 Station 3

90.14% 23.46%

7.86% 14.78%

2.00% 61.76"1,

8s.32%

14.68"1'

0.00%
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Fig. 2. Mean total number of species and abundance
of mollusc in the study area (mean t SD). St. 2 :
impacted location, St. 3 : the nearest control
location, St. 1 : the most remote control location.

control locations (Sts. 1 and 3) were higher
than that in the impacted location (St. 2)

(Table 3), and were statistically significant
different (P < 0.05; Fowler & Cohen 1992).

To make comparison in a meaningful scale,

the standard deviation of species abundance
was plotted against the mean (Fig. 6). For the
mollusc assemblages and also all benthic
fauna all curves from the control sites (Sts. 1

and 3) were elevated above that for the
impacted station (St. 2) meaning a larger
variability in control sites.

DISCUSSION
The mean values of abundance and number
of species showed that thermal effluent
coming from the power plant seemed not to
have any effect on the mollusc assemblages

or the benthic community in the study area.

Aktani et aI. (1998) used an environmental
index following Ott (1,978) to compare
physico-chemical properties of water between
impacted site and the control sites of the study
ut"u. Their analysis, regardless the
appropriateness of using the index in marine
environment, showed that the environmental
in all sites were in good condition.

Caswell & Cohen (1997) Predicted
increasing heterogeneity with increasing
disturbance in their model. Warwick & Clarke
(1993) described increased variability in
macro- and meiobenthos, corals and fish to
various types of disturbances in natural and

ZJJ

-ct. I St. 2 St. 3

Fig. 3. Mean total number of species and abundance
of macrozoobenthic community (including fauna
mollusc) in the study area (mean t SD). St. 2:
impacted location, St. 3 : the nearest control
locatiory St. 1: the most remote control location.
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Table3.Regressioncoefficientsrelatingloge(1+variance)tologe(1+mean)ofall
specles.

Fauna

Mollusc assemblages Impacted (St' 2)

Condition Slope Intercept f f/")

Control 1 (St' 3)

L.15L3

2.003

2.0159

0.4778

0.2728

41.90

94.74

Control 2 (St. 1) 0.L395 94.88

-mpacted (St' 2) 1.3655

2.0681

1.9887

0.5738

0.1717

0.0115

48.76

98.55

90.85Control 1 (St' 3)

Control 2 (St. 1)

standard deviation

0

Al1 benthos



variable in relation to their geographic and
bathymetric distribution (Bamber 1995;
Lardicci et al. 1,999), or sediment structure
might play an important role in regulating the
community structure. As seen in Tables 1 and
2 sediment structure as well as C-organic
content at St. 1 (farthest control site) was
similar to that at St. 3 (closest control site), but
was different with that alSt.2 (impacted site).
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