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Present Status of Giant Clam Culture in Tonga 

Tala'ofa LOT01AHEA1> and Shigeaki SONE" 

1) MinistnJ of Fisl1eries, N11ku 'alofa, the Kingdom of Tonga 
2) Japan foternational Cooperation Agency (JICA), Tokyo, Japan 

Abstrad 

In recent years, ·giant clam culture methods have been improved in 
Tonga as well as in many other countries. The appropriate number of 
giant dam productions in the hatchery were sought with the aim of 
enhancing the giant clam resources in the wild. Some of these cultivated 
clams are also being sold to the aquarium markets to maintain the 
hatchery. Poaching for larger clams appears to be the major problem, 
rather than predation of the giant clam ocean culture in Tonga. A giant 
dam sanctuary and a field station is essential when the full#scale release 
is started. 

Introduction 

The giant clam has been one of the most important food sources 
in Tonga. After his study on the giant clam biology and·resource 
condition in the late 1970s, McKoy (1980) stressed the need for 
management of giant clam fishing: however, no actions were 
taken during the next ten years. In 1989-1992, Tonga's Ministry of 
Fisheries joined ACIAR's international giant clam project and 
successfully carried out the seed production of giant clams. The 
present project took over giant clam culture from the ACIAR 
project in August 1992, with the aim of restocking overfished 
reefs with the hatchery cultivated clams. Seed production 
techniques seemed to be established during the previous project, 
however, some problems still remained and passed to the present 
project. This report describes the major problems arising from · 
giant clam culture in Tonga and their solution. 
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1. Broodstock 

Sopu Ocean Nursery (SON) where broodstock clams are also 
kept is located in a moat, 300 m offshore of Sopu Mariculture 
Centre (SMC). In late 1991 approximately 70 broodstock clan1s, 
mainly Tridncna dernsn, were stolen from SON. Since then the total 
of 165 remaining and newly collected broodstock were relocated 
on a sand flat at a depth of 22 m outside of the reef of SON. By 
October 1995, we discovered that all broodstock clan1s had been 
destroyed in the broodstock holding area. Approximately 80 T. 
derasa, 20 T. squamosa and 20 T. tevoroa disappeared and about 40 
shells of the three species were found dead. Beche-de-mer fishers 
equipped with a hookah probably harvested most of them. Now, 
the broodstock clams, 16 T. derasa and 2 T. tevoron, which were 
originally collected by 'Atata'.s fishers, are held at 'Atata island as 
a tourist attraction. This clam holding area is well operated by 
the villagers and no poaching has been reported since 1993. 

2. Giant Clam Hatchery 

2-1. Sea water supply systems 

SMC is located beside the shallow lagoon with vast tidal flats 
(width up to 500 m) and sea water could not be pumped from 
near the beach at low tide. After the initial rehabilitation in 1992, 

. sea water was available continuously in the hatchery: however 
the systems were too complicated and the quality of rearing sea 
water remained extremely poor. Fluctuation of temperature and 
salinity were often fatal to juv_enile clams. The turbidity was also 
high, especially.after heavy rains. A sea water pipe (20 cm 
diameter x 450 m) was installed in early 1994 from the channel on 
the reef crest to the existing intake pit. Since this installation, 
semi"oceanic sea water has been available 24 hours a day, 
avoiding rapid changes of the water quality. The current sea 
water supply systems (Fig.1) are simple to operate, with an 
electric 5.5 kW intake pump and an electric 3.7 kW transfer pump 
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(both with back~up pumps). A 20 kW diesel generator is always 
on stand-by in case of power failure. This system is capable of 
supplying 500 L/min sea water to the hatchery. 

2-2. Operation Cost 

Electricity was the major operation cost of the hatchery (including 
other cultures such as mullet and the green snail). In recent years, 
it has averaged T$1,000 (US$700) per month, burdening the 
Ministry's budget. Since July 1995, surplus dams from the 
reseeding programme have been sold to the aquarium fish 
markets to help finance the operation. Now the sales of giant 
clam exceed the operating costs. 

3. Giant Clam Seed Production 

3-1. Broodstock Selection 

Previously, T. derasa. and T. squamosa as well as T. tevoroa were 
bred artificially at SMC. However, T. derasa was introduced as 
the target species for seed production and ocean culture in the 
present project as it appeared to be the most threatened, but easy 
to care, species of giant clam in Tonga. The hatchery produced 
clams will be released into the wild in the near future. To avoid 
genetic uniformity of cultured clams or loss of variation in them, 
the same T. derasa broodstock was not used repeatedly; although 
brilliantly coloured clams, especially blue ones, were preferred to 
be used for spawners because of their high demand in the 
aquarium fish markets. A breeding experiment was conducted by 
crossing specific coloured parents in 1993; but the mantle colours 
of offspring appeared to be unrelated to those of broodstock. 

3-2. Production Number 

The target number of production was set at 50,000 yearlings 
annually. This number was based on 10,000 clams for reseeding 
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experh11ents, 30,000 clan1s for farming and 10,000 clams to allow 
for 20% loss in the ocean. In the early spawning attempts, seed 
clan1s had been produced without control of numbers. The 1991 
spawnings produced 70,000 T. dernsa and 658,000 T. squnmosa, 
after 3 months. Their survival rates were however, only 13.9% 
(9,700 yearlings) and 1.6% (10,500 yearlings), respectively, during 
the land nursery phase. In the following years, young clams were 
cultured in smaller numbers, 20,000 in 1993 and 50,000 in 1994 
and 1995, achieving a 50-52% survival rate before transfer to the 
ocean. Several experiments indicated thnt each five tonne 
concrete raceway was capable of producing a maximum of 20,000 
3-month-old spat. Therefore, at least five raceways would be 
needed to raise 50,000 yearlings based on a 50% survival rate of 
an initial 100,000 spat. 

3-3. Mortality during Land Nursery Phase 

Before the water supply system was upgraded, the rearing sea 
water heated up during sunny days in midsummer. The worst 
case occurred in March 1993, when in five days 2,669 16-month
old T. squamosa were killed, probably by heat stress (see Braley, 
1992). The water temperature varied from 25 °C to 44 °Con 3 
March 1993. These events continued once every two weeks and 
tens of thousands of yearlings were lost; however, T. derasa did 
not suffer serious mortalities under the same conditions. There is 
doubt whether the difference was related to species or other 
factors such as stocking densities. This is one reason why T. 
squamosa are no longer produced. Low rearing water 
temperatures in winter were not a serious problen1 for growth 
rate providing the clams were supplied with ammonium nitrate. 
After the 1994 renovation of the water supply system, these 
temperature problems were overcome. 

3-4. Algal Fouling 

A major problem in land-based nursery tanks is overgrowth by 
filamentous algae, and this project is no exception. Polyculture 
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ocean nursery. Poaching has not occurred since a watch house 
was constructed beside the SON with a frequent patrol. 

4-2. Cyclone 

Cyclones affect Tonga only occasionally, but measures must be 
taken to guard against them, especially during the summer 
season from November to April. The present project was 
originally initiated to restore the whole SMC, which was 
destroyed by a cyclone in 1982, to a workable condition. In the 
present project damage to the ocean nursery by a cyclone 
occurred in January 1993. Lessons were learnt on maintaining the 
nursery, and which ocean culture method endured under rough 
sea conditions. Concrete plate substrates were the least damaged. 
Therefore it was decided to use them to transfer yearlings to the 
ocean as well as culture for the first two years in the sea. This 
method is relatively costly, if large numbers of clams are planned 
to be transferred. It is also labour intensive, as clams must be 
settled on the plates prior to transfer to the ocean nursery; but 
considering the risk of losing them completely, this method was 
chosen. 

4~3. Growth 

Growth of T. derasa in the Tongatapu group is slower than in some 
other places (Fig. 2). This is unfavourable for both commercial 
culture and the restocking program, as this slow growth also 
·causes a delay of the maturation. One of the reasons for relatively 

· slow growth is probably low sea water temperatures in the dry 
season from May to October, In this season, its growth is 
interrupted, producing an escalator like pattern in the growth 

. curve (Fig. 3) . . However, these growth interruptions decreased as 
they grow. There were no significant differences in growth of 
giant clams at different localities in Tongatapu. Growth rates of 
the three sites of the ocean nurseries, 'Atata, Kolonga and Sopu, 
were similar, although they all have different environments. 
Growth in the other ocean nurseries in Ha'apai and Vava1u, which 
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are not part of the present project, was last monitored in 1992. 

Conclusion 

Giant clam stocks have accumulated in the ocean nurseries. The 
clams in the oldest batch are considered ready for release into the 
wild. However, their release is being delayed because the social 
environment is not yet prepared. 'Atata1s case shows if clams are 
kept close to a village, the clams can be protected from poachers. 
An establishment of a giant clam sanctuary with a field station is 
planned when the full-scale release is carried out. Some locations 
at small isolated islands in the outer reef systems have already 
been identified. Researchers will stay in the station and protect 
broodstock population in the wild while monitoring the clams' 
growth and maturity. Giant clam farming as a food source is not 
profitable in Tonga due to the slow growth of the clmns and their 
low market price. However, giant clam farming has potential as a 
supply of live specimens for the aquarium pet market, as small 
dams are desirable and the market price is five to ten times 
higher than that paid for food clams. 
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Figure 2. Growth of Tridacna derasa in Tonga, Palau (Watson 
and Heslinga et al., 1988) and Great Barrier Reef 
(Pearson and Munro, 1991.) 
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Figure 3. Growth of Tridacna derasa in Tonga spawned in 
October 1991 
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