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ABSTRACT
Juvenile T. squarnoso (less than 1 cm shell
length) were placed in concrete trays in a
coral habiLat at the Marine Station of
Hasanuddin University, Barang Lompo Is-
land, South Sulawesi, Indonesia. A nylon net
was used to protect against predators. The
clams were stocked at 3 densities: 1000,500,
and 250 ind. m-2 . Growth and survivalwere
monitored in triplicate experiments. Growth
was related to density and signifrcant dif-
ferences were found between densities of 100
and 250 ind. m-2 . At the lowest density the
mean increment of shell length was about 9
mm/ 3 month. The survival rates were not
related to density

INTRODUCTION
Both growth and survival of giant clams are
influenced by anumber of factors which may
vary among hatcheries as well as in nature.
Studies have encompassed tolerance of in-
dividual species (Munro 1988), habitats
(Crawford et al. 1988; Lucas et al. Lg89),
methods (Crawford et al. 1988), seasonal
variation (Lucas et aL.1989),light intensity
(Mingoa & Shelley 1988;Lucas et aI.lg89),
colour of light (Latama 1998), dissolved in-
organic nutrient (NH3 or NO3) (Fit ef crl.

1993), presence of bacteria and protozoa
(Braley 1992; Nortonet aL 7992), predators
such as ectoparasitic gastropods of family
Pyramidellidae (Crawford et al. 1988.;
Braley 1992),boring spon ges, Cilionasp and
flatworms (Norton el al. tgg2), predation by

tusk fish, Chaetodon sp or octopus (Barker
et aL.7988), besides physical factors like ex-
treme high and low temperature, low salin-
ity or nitrogen deficiencV (Braley 1992).

Many juvenlIeT. squamoso have been pro-
duced in the hatchery of Hasanuddin Uni-
versity. Some of them have been kept in the
hatchery while others were released to na-
ture. However, we experienced poor growth
and high mortality of clams. Experiments
by Crawford et al. (1988) indicated that
higher growth rate and decreased mortality
might be achieved by reducing the density
of juveniles in culture. In accordance with
Crawford et al. (1988) the objective of this
study was to investigate the effect of den-
sity on culture of giant clams in order to
improve management of culture of giant
clams in our hatchery as well as the subse-
quent grow-out phase in the nature.

MATERIALS AND METHODS
The juvenile clams used in this study were
reared in the hatchery of Hasanuddin Uni-
versity, Barang Lompo Island, South
Sulawesi Indonesia. The lengths of clams
ranged from 5.4 mm to 7.3 mm. Three den-
sities werg established in 9 concrete trays
(100 x 100 x 50 mm). Each tray was covered
with plastic mesh that could be lifted to get
access to the clams. Density (A) was 100
clams/tray; (B) = 50 clams/tray; C =25 clams/
tray (equivalent to 1,000, 500, and 250 ind./
ry12). Each density had 3 replicates. The trays
of each unit were tied in one row and sus-
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pended at 3 m depth in the coral reefarea
near the hatchery. Acclimatisation was per-
formed by keeping the clams in hatchery
tanks about 1 week to allow the byssus to
attach to the bottom ofthe trays.

The experiment lasted from December
1998 to March 1999. Data were recorded
every 2 weeks during 12 weeks. The net
mesh cover was cleaned during each data
collection. Absolute growth, specific growth
rates (the von Bertalanffy equation), and
survival rate were calculated.

RESULTS AND DISCUSSION
One-way ANOVA showed significant differ-
ences in terms of shell growth between 100
clams/tray and 25 clams/tray (P < 0.05). The
mean growth was highest with 25 clams per
tray (Table 1). We measured about 9 mm
increment in shell length during 3 months.
This value is low compared to 10 mm/month

found in T. gigas on the Great Barrier Reef
(Crawford et al. 1988; Pearson and Munro
1991).

It should be noted that growth rates were
consistently high at a density of 25 clams/
tray and consistently low with the 100 clams/
tray (Fig. 1). The difference between the two
densities was likely caused by competition
for space, which affected the amount of light
reaching the mantle surface as found by
Crawford et al. (1988). Available space at
high density might limit the amount of light
reaching zooxanthellae in the mantle (Caddy
1989). The specifrc growth rates (SGR) dur-
ing the experiment are shown in Table 2.
The surwival rates were high and not differ-
ent among the 3 densities (Table 3).

Water quality parameters in the study
area were: temperature 28-30 'C, salinity
29-32 Voo, pH 8, which are favourable for
marine culture of giant clam (Braley 1992).

Table 1. Growth, growth rate, and survival of giant clam after 3 months at 3 densities( A, B, C)
with 3 replications.

Treatment Growth increment Specifrc growth rate Survival rate (Vo)

Mean + Sd Mean + Sd Mean + Sd

A (100 clams/tray)

B (50 clams/tray)
C (25 clams/tray

8.04. + 0.09

8.22"\0.I9
8,66b"+ 0.12

0.99. + 0.03

0.98'+ 0.12

1.13" + 0.06

91.33 r 2.31

96.67 r 4.16

98.67 + 2.31
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Fig. 1. Average increments of shell length
at 3 densities ofjuvenile T. squamosa.
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