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The production of giant clams in Samoa involves four phases. These are: (1) the hatchery 
production of small juvenile clams; (2) the rearing of juvenile clams in land-based nursery 
raceways; (3) the culture of juvenile clams in protective cages in the lagoon nursery; and (4) 
the grow-out of big giant clams in lagoons without protective cages. 

The hatchery production of giant clams has been covered in a separate report (Giant Clam 

Production in Samoa - Hatchery Operations Manual, Samoa Fisheries Project Milestone 
27). 

This manual covers the lagoon nursery and grow-out phases of giant clam production. 

1. LAGOON CULTURE OF GIANT CLAMS

The lagoon nursery/grow-out culture of giant clams encompasses all culture methods 
utilised outside the artificial land based systems and hatcheries. There have been many 
different successful nursery culture methods developed for a range of different 
environmental conditions. Careful evaluation of the environment in which clams are to be 
cultured will provide the information to predict which technique should be utilised. 
Methods commonly used range from clams placed directly on the sea floor to floating 
cages. In most cases clams are initially cultured in protective cages to prevent predation 
and may be elevated off the substrate to prevent smothering and to minimize predation by 
benthic predators such as the Cymatium snail. 

1.1 Site Selection Criteria 

The lagoon and reefs of Samoa are comprised of shallow intertidal reef flats which are 
protected from wave action by the outer barrier reef and have a tidal range of approximately 
1 metre. The maximum depth of water on the reef flat is less than 6 metres and the reefs are 
used for many purposes, both for subsistence and commercial fishing and pleasure. 
Freshwater enters the reef from several large river systems and directly from land runoff 
and under ground seepage. 

Marine sites that have the following conditions have been found to be suitable for optimal 
growth and survival of giant clams. Each site must be carefully evaluated for these 
parameters before a farm is sited. Proper evaluation of a site is critical as the suitability of 
an area is one of the major contributing factors to the success of the undertaking. Giant 
clams should not be given to any village for the sake of pleasing them or to satisfy their 
request/interest. The environmental factors listed below should be the determining factors. 
Appendix 1 presents these factors in the format for site evaluation 

1.1.1 Water Depth 

Lagoon nurseries should be located in waters less than 6 metres deep and can be intertidal 
or sub-tidal. T gigas and H hippopus also grow well in the intertidal zone while T. derasa, 

T squamosa and T maxima grow best in shallow sub-tidal areas. For sub-tidal culture, the 
preferred area should be 2-3 m deep at low tide. If the clams are cultured in waters that are 
too shallow for the sub-tidal giant clam species, bleaching of the mantle tissue will occur 
which leads to reduced survival rates. If inter-tidal culture of T. gigas and/or H hippopus 
cannot be avoided, the lower intertidal zone, which get exposed at extreme low tides for a 
maximum of three hours, should be chosen. 

Page J 



Samoa Fisheries Project 

1.1.2 Water Temperature 
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Giant clams can be cultured in a range of water temperatures. However, for best growth and 

survival, water temperatures between 26-32 °C are optimal. Temperatures out side this 
range will cause physiological stress resulting in poor growth and survival rates. 

1.1.3 Water Salinities 

Giant clams require full salinity (36 ppt) for optimal growth and survival but will grow well 
in salinities of 32-35 ppt. Brief exposure to low or high salinities are not lethal but certainly 
not beneficial. Prolonged exposure to low salinities will cause high mortalities. Culture 

areas should be located away from fresh-water runoff. 

1.1.4 Water Quality Parameters 

Water quality must be pristine and free from all human pollutants. The location must be 
sited away from present and possible future sources of pollution. Sea water must be of good 

clarity, allowing good light penetration for the symbiotic alga to function, and a tidal flow 
rate creating a cun-ent over the clams is desired. Water visibility of 3-7 m is optimal. This 
water circulation should be in the order of 0.5 to 2 knots. 

The site should not be affected by waves under any circumstance. Historical records should 
be evaluated to determine what wave action occurs at a site in time of incumbent weather eg 

Cyclones. 

1.1.5 Substrate Type 

Almost all coral reef substrates are suitable for growing giant clams. The type of substrate 

will determine the type of grow-out culture method used (refer below). Areas with sea grass 

beds and sandy bottoms are most widely used. Care must be taken to evaluate if the 

substrate stirs up and if so in what direction. If sand in the area stirs up in strong weather 

conditions it is most likely to directly affect a clam grow-out site. In this case, the sand 

would smoother the clams and cages. In this particular environment it is advised to have the 
clams grown in off-bottom cages where the sand would not affect the clams. It is also very 
important to evaluate the presence of predators and adopt the correct grow-out method to 

prevent loss of clams. 

1.1.6 Indicator Species 

A practical indicator of the suitability of any area to culture giant clams is the presence of 

certain marine animal species. The health, growth and number of these species will provide 

suitable evidence that the region of the reef is suitable for coral reef organisms to grow and 
survive and therefore giant clams. Although many species can be used, the presence of giant 

clams, hard coral species such as Acropora and Porites and fish will indicate the health of 
this section of the reef. If an area does not have a healthy assemblage of reef animals the 

reef must be carefully evaluated to determine if it is suitable to culture giant clams. 
Example: If there is a high level of sand and few indicator species, it would be safe to 

assume that under times of incumbent weather the sea bottom stirs up and all sessile 

animals would be covered. Therefore, if clams were placed directly on the sea floor a 

similar fate would occur. However, if clams were grown on racks that hold the clams off the 
sea floor then this may not be the case. Careful evaluation of the site would be required. 
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1 . 1. 7 Security/ Access 

Aquaculture Production: Giant Clam Culture, 
Distribution, Monitoring & Reporting 

In all aquaculture and farming activities, security of the farmed animal is very important. 
Therefore, when evaluating a site to culture giant clams the security of the site must be 

considered. Theft of giant clams has and is a major concern to nursery sites which will lead 
to lower stock numbers and potential damage to the equipment. Community awareness and 
ownership rights need to be discussed and understood by the community before a giant 

clam farm is developed. 

The farm site must be accessible at all times and therefore accessibility of the farm site 
should be included in the evaluation. Giant clams need to be visually checked at least 

weekly and the ability to arrive at the farm quickly will greatly increase useable time 

working on the clams. Time usage and efficiency of the farm is very important to the farms 

success. 

1.2 Lagoon Nursery Culture 

Two of the giant clam species, T. gigas and H. hippopus, can be cultured in the intertidal 
zone as well as in shallow sub-tidal areas. However, since the major species targeted, T.

derasa, T. squamosa and T. maxima, grow best in shallow sub-tidal habitats, discussion in 
this manual is limited to sub-tidal giant clam culture. Therefore, there are several methods 
that have been developed and successfully utilised to culture giant clams that have been 
omitted from this document. Further reading for background information can be found in 

Heslinga, 1990 and Calurnpong, 1992. 

The methods described below can and should be modified to suit the particular 
environmental conditions prevailing at the farm site. It may be pertinent to trial several 
methods when first developing the farm site to evaluate each method's merits. The simplest 
and cheapest method to culture giant clams is to place the clams directly on the sea floor. 

The use of protective enclosures, cages and trays, increases operational cost and labour 
input. Each additional item utilised should be carefully evaluated and compared to the 
survival and health of the clams. In general, the more protection the clams are provided, at 
least in the earlier stages of the nursery program, the higher the survival rate. However this 
increases farm operational costs. A balance can be achieved that reduces costs while 
maintaining high survival and growth rates by careful evaluation and monitoring of the 

clams. 

1.2.1 Construction of Containers and Cages 

There have been a variety of different cages developed for the culture of giant clams. All 
have been successfully used. Each cage is designed for a particular set of environmental 
conditions, clam species under cultivation, and can be modified to suit the farm grow-out 

site. All have been designed to provide protection to the clams from predators such as crabs, 
octopuses, carnivorous fishes (e.g. triggerfish) etc, while maintaining suitable light 

penetration and water flushes. It will be up to the farm manager to decide which protective 

cage is required for the field site. The examples below have been modified from 

Calumpong (1990). 

1.2.2 Cage Culture 

Plastic cages are made from polyethylene plastic mesh. Plastic mesh comes in a variety of 

mesh sizes and usually is found in 1.5 metres wide and 50 meters long rolls. There is no 
standard size cage. Cage dimensions should be constructed to maximise the efficiency of 
the equipment to reduce operational costs. Cage size is dependent on the manufacturers 

dimensions of the plastic rolls, area in which the clams are being cultured, species cultured 

and portability (can be hand carried by two persons both on land and in the water). 
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The size of the mesh utilised will be dependant on the size of clams cultured and the 
presence of the different predators. Common sizes utilised range from 6 mm through to 25 
nun. The bottom of the cage usually has a smaller screen mesh size than the top. 

Plastic cages can be made with or without a frame. The addition of a frame allows 1igidity 
to the cage. However, if the plastic material is rigid, there is no need for a frame. The 
frames can be made out of PVC pipes, wood (hard), steel pipe, rebar rods, bamboo etc. A 
frame will be an additional cost to the farmer. 

Figure 1 a shows a diagrammatic view of a plastic mesh cage, and Figure 1 b 1s a 
diagrammatic view of a plastic mesh cage with a frame. 

-T,o.
- _J • 

Figure 1a: Plastic mesh cage (Calumpong, 1992) Figure 1 b: Plastic mesh cage with a frame 
Calum on , 1992 

In addition, cages can be made out of PVC coated wire or galvanised wire ("chicken wire"). 
Both these items are more expensive than the plastic mesh. The PVC coated wire has the 
added advantage of strength and longevity. The galvanized wire is rigid but its main 
disadvantage is its susceptibility to corrosion limiting its life span to 1-2 years. The design 
of these cages are similar to the plastic mesh cages. Figure 2 shows a diagrammatic view of 

wire coated mesh cage. 

Figure 2: PVC-coated wire mesh cage 
Calum on , 1992 

Figure 3: Cage elevated from the substrate 
Calum on , 1992 

All cages can be located directly on the substrate or elevated off the bottom. Elevating 
cages increases water circulation whilst decreasing the possibility of clams being smothered 
by the substrate and the potential predation from benthic predators ( eg. Cymatium sp ). 
Figure 3 shows a diagrammatic view of cages elevated from the substrate. Off-bottom cages 
should be elevated between 0.5 to 2 meters. The higher the elevation of the cage the more 
structural strength the frame requires. It may be pertinent to tie down the frame. 
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1.2.3 Enclosures/Exclosures 

If an area satisfies most of the most of the 
requirements for site selection, an 
enclosure/fence/pen can be used for 
juvenile clam protection instead of cages. 
The net or plastic mesh for the enclosure 
can be held up by wooden posts as shown 
in Figure 4. 

.,,-4_ --r"..:.� 
----··-
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Figure 4: An enclosure held up by wooden posts 
An exclosme (figure 5) is essentially a (Calumpong, 1992) 
plastic mesh fence anchored to the 
substrate and floats at the surface. The maximwn tidal height above the point of the ocean 
grow-out needs to be determined before construction of an exclosure to ensure the walls of 
the exclosure do in fact reach the sw-face at all tidal heights. An exclosure simply operates 
to exclude predators from entering the clams. Exclosures are more expensive than cages 
and require considerable construction effort on land and in water. Calumpong (1992) should 
be referred for details on constructing and deploying a giant clam exclosure. 
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Figure 5: An exclosure for sub-tidal lagoon nursery (Calumpong, 1992) 

1.2.4 Stocking Density 

Stocking density of juvenile clams in the nursery phase are dependent on the size of the 
clam, the species of clam, the maintenance regime and the environment in which they are 
cultured. However, the rule of thumb for any size clan1 is that each clam must be able to 
fully open without touching another clam. Clan1s will require thinning and care must be 
taken to prevent over crowding. Over crowding will decrease growth rates, cause clam 

mortalities and rnis-shapen shells. 

1.3 Lagoon Grow-out Culture 

1.3.1 Giant Clam Age and Shell Length for Grow-out 

Once juvenile clan1s have reached a certain size or age where they are presumed able to 
withstand predator attacks and environmental stress they should be moved out from the 

protective cages and placed directly on the reef or lagoon bottom. The different species of 

giant clams will reach this size at different times and careful evaluation of the environment 
in which the clan1 are to be grown is required before clams are moved. Age and 
corresponding shell length at which the different species of giant clams can be moved out of 
protective cages into grow-out areas are presented in Table 1. 
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Table 1: Age and shell length at which the different giant clam species can be moved to 

grow-out areas (Calumpong, 1992) 

Species Age (years) Size (mm) Nursery Source site 

T gigas 3 220 intertidal JCU-OIRS 

ICLARM-CAC 

T derasa 2.5 180 subtidal MMDC 

T squamosa 2 150 subtidal SUML 

T maxima no data 

H hippopus 3 150 subtidal SUML 

The larger species will attain a suitable size before the smaller species and therefore can be 
moved into the environmental at an earlier stage. T. maxima and T. squamosa should be 
moved still attached to the substrate the clams have been settled on. 

1.3.2 Planting Density 

Clams placed directly on the reef/substrate should have ample room between each 
individual. The rule of thumb for T. derasa, T. squamosa and H hippopus is to allow at 
least ¾ of a metre between individuals. For T. maxima at least ½ a meter should be left 
between individuals. These stocking densities should also be applied to all broodstock 
clams. 

1.3.3 Maintenance 

A monitoring program should be implement to maintain these clams. Once a fortnight 
inspections should be ample. Clams should be maintained at the above density and 
inspections for predator undertaken. Siltation may cause a problem and clams should be 
moved from the substrate if they are buried. At this size and without protective cages, 
poaching could be a major problem. Thus security is an important consideration. 

1.4 Maintenance, Monitoring and Reporting 

A monitoring program must be developed to suit the environment in which the clams are 
cultured. The timing of these activities will be determined by careful monitoring of the 
fouling organisms and predators over time. In addition, information should be recorded 
each time the farm is visited to assist in the development of farm management protocols. 
Some of the activities required in a monitoring program include (modified from Calumpong 
1990): 

• Cleaning of cages by brushing. Removing all attached algae and other organisms both
inside and outside the cages and on the clams.

• Removal of all predators from inside the cage.
• Removal of all dead shell and examination of the shell for probable cause of death.
• Thinning out of clams inside the cages to other cages when density becomes too high.
• Stock counts and growth measurements.
• Temperature and salinity readings.

Appendix 2 is the recommended form for recording data and information during monitoring 
activities of lagoon giant clam farms. Appendix 3 is the recommended form to be given to 
village committees responsible for the operation and maintenance of giant clam 
nursery/farm for recording information. The data sheet used for the compilation of data for 
each giant clan1 lagoon nursery is shown in Appendix 4. 
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2.0 PREDATORS AND PREDATOR CONTROL 

The majority of juvenile clam mortalities in a well sited and well managed farm are 
attributed to predation. The success of the whole clam farm is dependent on the early 
detection and adequate control of predators. 

During the nursery phase, juvenile clams are protected by cages from the majority of large 
predators. Unfortunately, the same protection for the smaller predators is not possible. To 
remove the smaller predators a monitoring program must be incorporated into the farms 
management. 

Appendix 5 lists the animals known to prey on giant clams. The main predators of giant 
clams belong to several groups and are described below together with the methods of 
controlling them. (Calumpong, 1990) 

2.1 Ranellidae (Cymatiidae) 
Members of this snail family are voracious carnivores found through-out the tropics. They 
have been recorded from almost every clam nursery and grow-out site within the Pacific and 
cause mass mortalities. These snails cause the most serious biological constraint to the ocean 
nursery culture phase of giant clams. 

Ranellidae snails usually attack at night by injecting toxic saliva into the clam through the 
mantle or byssal orifice. An average adult snail can kill at least one clam with a shell length 
of 30mm per day. Ranellidae have a free swimming larval stage before they metamorphosis 
directly into a predator snail. 

To prevent mortalities from these predators thorough checks are essential. More frequent 
inspections must be conducted when infestations occur and/or when mortalities are located in 
the cages. The snails are removed by hand. The snails found must be discarded on land. 

2.2 Muricidae 
Muricidae sea snails have been well documented as pests of cultured bivalves in tropical 
seas. They are abundant on coral reefs and a number of species have been reported to prey 
on giant clams but have rarely been reported to cause extensive damage (refer to Appendix 
5). Muricidae have a variety of feeding methods. Several species drill holes through the 
shel1 of the clams through which they feed. Others attack the clam directly through the 
gaping valves of the clams while others are scavengers. Muricidae have a free swimming 
larval stage before they metamorphosis directly into a predator snail. 

To prevent mortalities from these predators thorough checks are essential. More frequent 
inspections must be conducted when infestations occur and/or when mortalities are located in 
the cages. The snails are removed by hand and discarded on land. 

2.3 Pyramidellidae 
Pyramidellids are known parasites of many tropical bivalves including giant clams. There 
are two genera and both are small gastropods (less than 8mm) and are white in colour. 
Pyramidellids can be found on the valves of the clams, the byssal opening or in the substrate 
close to the clams. Feeding occurs at night by the use of a proboscis that sucks the body 
fluid of the clams. An individual Pyramidellid by itself has little effect on a clam. However, 

an infestation can cause mortalities. Most of the mortalities caused by these predators occur 
in land-based tanks. Pyramidellid have two forms of reproduction. They have a free 
swimming larval stage or they can develop directly. It appears that the presence of giant 
clams trigger the direct development phase. 
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To prevent mortalities from these predators thorough checks are essential. More frequent 
inspections must be conducted when infestations occur and/or when mortalities are located 

in the cages. Heavy infestations must be removed by hand and all clams scrubbed clean. All 

equipment should be scrubbed clean and soaked in chlorine to kill any eggs. 

2.4 Turbe/larian Flatworms 

Several species of turbellarian flatworms are major predators of bivalves. Flatworms, as the 
name implies, are thin and flat and have an irregular shape. They tend to be light brown to 

grey in colour and vary in size from a few millimetres to 60 mm in body length. It is not 
clear exactly how flatworms kill giant clams but they can be seen entering the shell of the 
clam either through the byssal orifice or the inhalant siphon. Little information has been 

documented on their life cycle but they have a free swimming larval cycle and are prolific 

breeders. 

To prevent mortalities from these predators, thorough checks are essential. More frequent 
inspections must be conducted when infestations occur and/or when mortalities are located 
in the cages. Heavy infestations must be removed by hand and all clams scrubbed clean. All 

equipment should be scrubbed clean and soaked in chlorine to kill any eggs. 

2.5 Boring Sponge 

Several species of sponges bore into the shell of tropical bivalves and damage the shell by 

destroying the structural integrity of the shell which allows the shell to be crushed by 

predators and provides an avenue for infection. Shell boring sponges are predominantly a 
problem in older clams. Sponges are visible on the outside surface of the shell as a large 
number of holes which are most obvious on the underside of the clam. The holes are usually 
between 0.5 mm and 1.5 mm in diameter and filled with sponge tissue that may be orange, 

yellow, green or brown. On the inner surface of the clam's shell the boring sponge appears 
as a network of channels of the same colour as the sponge and in seriously infested clams 

the shell may be blistered or deformed. 

Clams infected with the boring sponge should be removed from the water and have the shell 

treated with a chlorine solution (10 g per litre) or treated with a 1 percent formalin solution. 

These treatments should be repeated until the sponge has been killed. Care must be taken 

when using these chemicals. These chemicals should not come in contact with the clam 

tissue and must be disposed of properly. 

2. 6 Other Predators

A variety of other animals prey on giant clams (refer to Appendix 5). Species of crabs, 
hermit crabs, octopuses and fish prey and kill giant clams by crushing or chipping the shell. 

The clam cages mentioned previously usually protect the clam from these predators. 

If predation continues from crushing predators it is advisable to removed these predators 

from the vicinity of a clam farm. 

2. 7 Biological Control of Predators

Certain species of coral reef animals cultured in conjunction with the clams will actively 

prey on the clam predators. Many of the small crabs and fish can be used to reduce 

gastropod numbers. However, these organisms will also prey on clams and algal grazing 
gastropods. This can be over-come by using certain size animals. Furthermore, different 

species of giant clams have different resistance to predators. 
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APPENDICES 

Appendix 1: Site Evaluation for a Giant Clam Lagoon Nursery/Farm 
(Bell & Taualofa, 1999) 

ISLAND: VILLAGE: 

DATE: ASSESSORS: 

PARAMETER SITUATION AND EVALUATION 

1. Water Depth (note time & tide)

2. Water Temperature (note time & tide)

3. Water Salinity (note time & tide)

4. Water Quality Parameters

Pollution (current)

Pollution (future) 

Water clarity (m) 

Water movement (currents) 

Wave effects 

5. Substrate Type

(including presence of predators)

6. Indicator Species

7. Security/Access

Additional Comments and Overall Assessment: 
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Appendix 2: Giant Clam Nurseries Monitoring 

(Bell and Taualofa, 1999) 

Village: 

Date: 

Time: 

Sampler: 

Recorder: 

SPECIES: 

Measurements: 
Length (mm) 
-1- -1-

Tag#: Tag#: 

,fl A vera1?:cs + 

Clam # Dead 
Count Clams 
Alive Found 

(by cage) (by cage) 

it +Totals-fl

Additional Information & Comments: 

"--..
•·:. 

•. 
' .• .. 

iF�· 
.,:;. ''• 
-�.. ,-;.·::-.. .rt\. • .,'·-;-i 

" -�"
"' 

: tf. 

# Snails 
Found 

(by cage) 

it 

.,:,: ..• _ ,  

� :., 
. "'f.:_') .. -'-�t.

Village: 

{!� 
Date: 

Time: 
�--· 

Sampler: 

Recorder: 

SPECIES: 

Measurements: 
Length (mm) 
-1- -1-

Tag#: Tag#: 

,fl A vera1?:es ,fl 

Clam 
Count 
Alive 

(by cage) 

+ 

# Dead 
Clams # Snails 
Found Found 

(by cage) (by cage) 

,tTotals+ + 

Additional Information & Comments: 
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Samoa Fisheries Project Aquaculture Production: Giant Clam Culture, 
Distribution, Monitoring & Reporting 

Appendix 3: Records on the Maintenance of Giant Clam Nursery/Farm by Village 

(Bell and Taualofa, 1999) 

Name of Village: ___________ _ 

Date Work Undertaken # Dead Clams # Clams Alive # Predator Other Information 

Found snails found 
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Samoa Fisheries Project Aquaculture Production: Giant Clam Culture, 

Distribution, Monitoring & Reporting 

Apperr dix 4: Sheet of the Database for the Compilation of Giant Clam Nursery Data 
(Bell and Trevor, 1999) 

VILLAGE: Giant Clam Lagoon Nursery 

Species: Batch ID: 

Intro Date 

Dates>>>>>>>>>>>>>> 

Number of clams alive 

Clam age (months) 

Average length (mm) 

Sample no. 

# Dead clams found 

Mortality cause** 

# Cymatium snails found 

Tray size used 
Clams density/tray 
Number of trays 
Number of ca!les 

Comments1 
Comments2 
Comments3 

Period* (in months ) 

Shell increment* (mm) for Period 
'" 

Monthly Growth Rate (mm/month) 

Cumulative Months 

Overall Growth Rate (mm/month) 

Total Period Mortality* 

Cumulative Mortality 

Cumulative Survival Percentage 

Raw data for clam and snail measurements (below this row) 
Tray number>>>>>> 

Key: 
*Period, She/I Increment, &

Mortality from previous 
measurement 

** Mortalitv cause: 

Cv=Cvmatium 

St=Stolen 

Ea=Eaten 

So=So/d 

Oo=Other predator 

Ot=Other (soecifvJ 

Un=Unknown 
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Samoa Fisheries Project Aquaculture Production: Giant Clam Culture, 
Distribution, Monitoring & Reporting 

Appendix 5: List of animals known to prey on giant clams (Ca/umpong, 1992). 

Familv 

Flatworms 
Stylochidae 

Gastropods 
Buccinidae (whelks) 
Costellariidae (mitres) 

Ranellidae (tritons) 

Fasciolariidae (tulip) 

Muricidae (murexes) 

Pyramidellidae 
Volutidae (volutes) 

Octopus 
Octopodidae 

Crustacea 

Fish 

Rays 

Diogenidae (hermit crabs) 

Gonodactylidae (mantis) 

Po1iunidae (swimming crabs) 
Xanthidae (stone crabs) 

Bal istidae (triggerfish) 

Lethrinidae (emperors) 
Labridae (wrasse) 
Tetraodontidae (puffer) 

Myliobatidae (eagle rays) 

Species 

Stylochus sp. 

Cantharus fumosus 
Vexillum plicarium, V cruentatum 
Cymatium aquatile, C. muricinum, C. pileare 
C. nicobaricum, C. vespaceum.
Pleurop/oca trapezium
Chicoreus brunneus, C.microphyllum C. ramosus,
Croniafiscella, C. margariticola, C. ochrostoma,
Morula, granulata, Thais aculeata.
Tathrella iredalei, Turbonilla sp.
Melo spp.

Octopus spp. 

Dardanus dejormis, D. lagopodes, D. pedunculatus 
Gonodactylus spp. 
Thalamita spp. 
Atergatis spp., Carpilius convesus, C. maculatus, 
Demania alcalai, Leptodius sanguineus, Zosimus spp. 
Lophozozymus pictor. 

Balistapus spp., Pseudobalistes spp., Rhinecanthus sp. 
Monotaxis grandoculis 
Choerodon spp., Cheilinus sp., Halichoeres spp. 
Canthigaster valentini, Tetradon stellatus 

Aetobatis narinari 
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