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ABSTRACT
Recent new data and the recognition that natural stocks of
giant clams are declining dramatically through over-fishing have
produced interest in the mariculture of giant clans. Hesl i nga
et al. at the Micronesian Mariculture Denonstration Center have
successfully devel oped extensive nmethods for rearing

Tridacna derasa, including ocean-nursery and growout culture

in a reef lagoon environnent. Research at Janes Cook University
has been concentrated on the nariculture of T. gigas and is based
at the University's research station on Opheus Island. T. gigas
is the largestand fastest growing species of giant clam and it
occurs naturally on fringing reefs, which are nore accessible

than reef lagoons in the Geat Barrier Reef region. A nunber of

biological problems for nmariculture of T. gigas have been

~ia

-overcome, including selection of brood-stock, spawning induction
and heavy nortality of the early juveniles during the nursery #

phase. In a conparison of growh and survival of T. gigas

juveniles in four positions for holding themduring the ocean-
nursery phase, the intertidal benthic position gave near maxi mum
growth rates and very high survival. A protected fringing reef

gave nuch better growh rates than an exposed fringing reef

despite greater turbidity at the former site. Initial testing of
the juvenile clams' tolerance of intertidal exposure suggests
that they can tolerate 4 hours nmean exposure per day w thout
strongly adverse effects. A mmjor research effort is now being

made to develop large-scale systens for nariculture of T. gigas ;

in the intertidal fringing reef environment. To date, the only
mariculture industry involving fringing coral reefs is with '
benthic algae and so giant clam mariculture represents a new

met hod of using this environment.
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| ‘ INTRODUCTION

Gant clans (Family Tridacnidae) are the iargest living

bi val ve molluscs. As such, they WOuid seem to be ofti.ntrins:i;c‘:
‘interest t0 narine biologists. Yet surprisingly little research.,
was done on them until quite recently and this allowed sone
popul ar m sconceptions to prevail. One of these m sconceptions
is that they are dangerous aninals: “killer clans" has'been a
popular name.  Another msconception iS that giant clams are very
| arge because they are very old (Confort, 1957). In some centres
on the G-eat Barrier Reef, tourists may be show.ﬁ a very large

l'iving specinmen of Tridacna gigas that was "here when Captain

Cook sailed past". In fact, careful measurements of the growth
rates of giant clams have shown that they grow rapidly and that
the largest species, T. gigas, grows nost rapidly (Munro and
& Heslinga, 1983). Anot her recent discovery was the degree to
whi ch giant clans, known for sonme tinme to contain synbiotic
al gae, Synbi odi ni um species (e.gd. Yonge, 1936), are effectively
phototrophic through their heavy dependence on the algae (Trench,
, Wethey & Porter, 19.81).

A further inpetus.for research on giant clans has been the
declining stocks through much of their Pacific distribution,
“including recent extinctions of the |arger species, T. derasa and
T. gigas, in sone regions (Wlls, Pyle and collins, 1983). This
has been partly from excessive fishing of their | ocal'reefs by
Paci fic peoples, for whom giant clans are part of the traditional
diet. It is also from Tai wanese fishernmen who have scoured the

')

Pacific in recent decades collecting the adductor nuscles from

s

,the. larger species (Carleton, 1984). The nore renote reef.
o . conplexes of the Geat Barrier Reef were ‘included in this

'Ta, i wanese activityuntil nore effective preventati ve measures .
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were inplenmented (Dawson, 1984, 1986)."

The findings regarding rapid growh and autotrophy of giant
clams, together with the heavy overfishing of natural stocks |ed
to the realisation that there was potential for the mariculture
of giant clams. The demand for giant clam productscoul dt hen be
supplied from farmed clams and depleted natural popul ations
repl enished. M. Gerry Heslinga at the Micronesian Maricul ture
Denonstration Center (MVDC), Palau, and Dr. John Munro, at the
University of Papua New GQuinea and then the International Center
for Living Aquatic Resources Managenent (ICLARM, were two
bi ol ogi sts who recognised this potential for mariculture (Minro
and Heslinga, 1983). John Minro initiated the International
Gant Cdam Mriculture Project, an international collaborative

program for research on giant clans, which a number 'of

institutions in the Pacific region were invited to join.

The successful rearing of the early stages of three species
of giant clams by Nancy Beckvar at MVWDC was also a crucial step
for increasing interest in giant clam mariculture (Beckvar,
1981). Subsequently, at MDC, Cerry Heslinga developed methods
for the spawning and rearing of larvae, juveniles and adults of
J. derasa to commercial size (Heslinga and Wtson, 1985).
Heslinga was able, within a few years, to take giant clam
mariculture from the |aboratory stage to potentially commercial-
scale production. He is now planning for annual productions at
MVDC of 100 tonnes whole weight of T. derasa, 6 years of age
(Heslinga, Watson and Isamu, 1986). To achieve this production
| evel requires one hectare of shallow reef |agoon.

Heslinga et al. at MWDC have devel oped |ow technology

methods for the nariculture of T, derasa. They rely on the |unar
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pattern of spawning in Palau and, after establishing a [large
group of broodstock in a shore-based Eank,f;awa‘it spont aneous
spawni ng. The fertilized erg(fgs .‘;‘an’d larvae ar'e then, reared
" extensively. That i's, the eggs are transferred to another tank
with coarse-filtered seawater and the resulting larvae rely, for
their feeding on natural bloonms of algae in the. static
condi tions. Water flow through the tank is resumed after the
| at e-stage | arvae have settled onto the tank floor. Unfiltered
| agoon water is supplied to the juvenile clans and at five months
of age the juvenile clans are renoved from the tank fl oor,
cutting their byssal attachnents to the tank surface. They are-.
transferred to fibreglass trays containing basalt chips. Thr ee.
to four months later the trays of 30-40nm shell length juvenile
clans are transferred from the seawater system to the ocean-
nursery in the field. The trays are covered with plastic nesh to
-exclude predators and they are placed at about 5 m depth on a
coral sand and rubble substrate in the |agoon adjacent to MDC
After two years, the juvenile clams, 100-120 mm shell length, are
large enough to be virtually free of predation and their

protective meshes are renoved (Heslinga and Watson, 1985).

MARICULTURE ON FRING NG REEFS
The mariculture technology developed for T. derasa at MDC,

Is very appropriate and successful for that species and to the

MWDC environnent, Wwhere 'protected coral reef |agoon conditions
adjoin the |and-based mariculture facility. Lagoon conditions in

the Geat Barrier Reef (GBR) are nore inaccessible. They
"general ly occur behind the reef platforns of md to outer shelf'

patch reefs. This means that, in order to use the reef |agoon

conditions in the GBR region, the ocean-nursery and grow=out
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phases of giant clam mariculture would generally have to be sited

i

wel | of fshore. This has disadvantages in terns of weather

—a

[imted accessibility, of security, and of costs in tine and fuel
for regular mai ntenance. The |and-based phases of giant clam
mariculture would be well separated from the ocean phases,
probably necessitating two staff units during the long periods of
the year when there are concurrent |and and ocean-based
activities.

These problens are overcome if the ocean-phases of
mariculture are conducted on fringing reefs adjacent to a 1land-
based mariculture facility.

The system developed at MWDC is not necessarily appl icable
to fringing reefs and . derasa does not occur on fringing reefs

in the GBR region. T. derasa seenms to require nore oceanic

conditions than—the—other—five—species in the GBR.~—In—extensive—--

it

observations in the Palm Islands, north of Townsville, T. gigas,

T. squanmosa, _T.. maxima, T. crocea and Hippopus hippopus were

commonly found on the fringing reefs, but only three specinens of
T. derasa were found, although T. derasa is comon in the |agoon
of Branble Reef, the nearest patch reef offshore from the. Palns
(unpubl . observations, JCU giant clam group).

Anot her factor against T. derasa is that it grows nore
slowy than T. gigas (Minro and Heslinga, 1983). While growth
rate is not the only criterion in selecting suitability for

mariculture, it is obviously an inportant factor.

RESEARCH AT JAMES COOK UN VERSI TY
Gant clam mariculture research at Janes Cook University
(JCU) is part of an international collaborative project funded by

the Australian Centre for International Agricultural Research




L]
i

- @

-143~

(ACIAR). There are four overseas organi zations coll aborating

with JCU and funded by ACIAR: Fisheries Division, Fiji;

"University of Papua New Quinea; and two Universities'in the
Philippines, Silliman University on Negros Island and University
of the Phillipines at Dilliman. The Project commenced in mid-
1984 and is planned to run for three years. Concurrently,
| CLARM is involved in the developnent of a pilot hatchery for
giant clans in the Solomon Islands and results from this Project
will be inplenented at the pilot hatchery. |

G ant clamresearch at JCU has mainly focused on T. gigas
because, as outlined earlier, it is the fastest growi ng tridacnid

' speci es. However, several other species are b‘eiﬁg; reared and
studied for conparative purposes: T. derasa, T. squanpsa and

Hippopus hi ppopus. The mariculture research is conducted at the

JCU O pheus Island Research Station, north of Townsville.
The research findings will be outlined under a series of
headi ngs bel ow.

Repr oducti on

H st ol ogi cal studies of T. gigas from Geat Barrier 'Reef
waters confirm the fi n'di ngs of Braley (1984) of an annual
reproductive season wth highest proportions of ripe eggs during

sunmmer nont hs. It appears that'there may be repeated parti al
spawni ngs during sunmer. This leads to spawned-out 'animals' wth
no evidence of a second 'onset of gametogenesis during the'
spawning period. The seasonality of gametogene:s.is"n;eans t hat
induced spawnings of T. gigas for nariculture mﬁsi: be conducted

.during the.sunmmer nonths. L
Sel ection of broodstock is especially important for T.

gigas. The large size of, adults,of this species (up to 400 kg

and rmore) and their |low densities in the field make it

1
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inpractical to collect |arge nunbers of broodstock, 'using the
strategy that sone of them wll be ripe individuals. The
devel opment of a gonad biopsy technique, so thét individuals wth
ripe gonads can be identified in the field (Braley, 1984;
Crawford, Nash and Lucas, in press), was thus an inportant step
in the mariculture process.
Spawni ng

At the comencenent of this Project, one of the nmgjor
drawbacks for using T. gigas in mariculture was inabilility to
I nduce them to spawn. The only observed spawnings of this
species were spontaneous (Munro and Heslinga, 1983).

The breakthrough in spawning induction cane from reports of
the role of serotonin (a neuro-transmtter substance) in

spawni ng induction in scallops and sone other bivalves when

Lol W

injected directly into the gonad (Matsutani and Nonura, 1982).
This nmethod was found to work mﬁih tridacnids (Bral ey, 1985;
Crawford et al., in press). Brood-stock clans are induced to
spawmn by an injection of 1mM serotonin solution into the gonad.
It appears that the effect of serotonin is to cause the gonad
nuscul ature to contract and expel gametes. The. clams engage in
normal expul sive contractions as the ganetes are released,;
although the serotonin stinulus for ganete release initially by-
passes the central nervous system The response to serotonin
Injections is not predictable even in clans with ripe gonads:

but, by using this technique on a group of selected clans, it has

been possible to regularly obtain eggs and spermfrom T. gigas

brood-stock « a major advance for mariculture of this species.
Gant clans are wusually simltaneous hermaphrodites. They

shed sperm soon after stinulation and then eggs an hour or so
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| ater (apparently to reduce selfing). In our procedures, the

sperm and eggs-are collected as they are released: eggs are
collected in large' plastic bags placed over the 'clam's e;{léurrent
aperture as it expels the eggs in a dense suspension. The
‘gametes are mxed fo'r cross-fertilization and the nunbers of
resulting zygotes are estimated. The fertilized eggs are then
distributed at known densities to hatchery tanks (Crawford et
al., in press).

Hat chery phase

Larvae of T. gigas have been cultured using intensive and
extensive nethods. I ntensive nethods are those used in
comrercial bivalve mollusc hatcheries : mcro-filtered seawater,
daily water changes, feeding with cultured unicellular algae and
controlled tenperature, etc. Good survival through 1larval
devel opment has been obtained with this method (Crawford et al.,
in press). It is nore reliable than extensive culture,,but it
has the disadvantages of requiring nmuch greater inputs of labour
and technical facilities. Larvae of T. gigas have also been
cultured extensively, i.e. large nunbers of eggs, are added tQ'
outside 3,000 1 tanks with static seawater and essentially | eft
to develop, followng simlar nethods to those at MMDC. The onl y
managenent used in these extensive cultures is sone additions of

unicel lular algae (Isochrysis galbana - Tahitian strain) for food

and, a water change if bacteria bloom excessively. Some batches
of extensively cultured | arvae have been discarded because of
virtually total nortality. ”
The period of |arval devel opnent-of giant clams (about 8
days) is short conpared to other comrercial bivalves ‘such as
oysters and scallops. This 1is'a distinct advantage for their

mariculture, ~as larval developnment is the nost technically-

t
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demandi ng phase of the bivalve life-cycle. The larvae have quite
nmodest requirenents of algal food. Thus they appear to be good
candi dates for devel opnent of an artificial diet, which would
obviate the need for algal culturing facilities. Artificial
diets (mcroencapsulated ‘food particles) have been devel oped for
penaei d |arvae, but not yet for bivalve |larvae (Langdon and
Siegfried, 1984); so the developnent of a mcroencapsul ated diet
for giant clam larvae would be a najor breakthrough.

Nursery phase

The | ate-stage |arvae, pediveligers, are transferred to
outside tanks from intensive culture or allowed to settle in
their hatchery tanks in extensive culture. The new y-settled
juvenile clans are 0.2 nmm shell length and it is sonme nonths

before they are visible on the tank surfaces where they have

settled. The juvenile clans nust conmmence their synbiotic
relati onship with zooxanthellae soon after settlenent and the
recent | y-nmet anor phosed juvenile clans are "inoculated" wth
zooxant hel | ae obtai ned from pi eces of mantle tissue of adult
clane (Crawford et al., in press). This proceedure saves
maintaining cultures of zooxanthell ae.

In the first batch of T. gigas juveniles reared in early
1985 there was very heavy nortality between settlement and 5 nm
shell length (Crawford et al., in press). Less than 1% of the
original pediveligers survived this period. The m nute size of
the juvenile clans conpared to the dinensions of the nursery
tanks made it inpossible to observe the occurrence of this
nortality and to identify the causal factors. Overgrowth by
benthic algae,' which thrive in'the strong sunlight conditions

required by the juvenile clams with their autotrophic

P2
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zooxant hel l ae, was suspected of reducing light and water exchange
for the juvenile clams. Sone benthic predatory invertebrates may.
al s o h av e b e en involved' in the mortality.
Improving survival through this' nursery phase was another
step to be nade in devel oping maricult\ure t echni ques for T.
gigas. This was achieved during the rearing of batches. of
juveniles in sunmer 1985/1986 by using prepared substrates and a
regul ar cleaning regine to control the growmh of benthic al gae.
Two substrates were prepared on the bottonms of nursery tanks; a
dried line-sand slurry and a thick |ayer of Carborundum beads
(Mullite) glued with polyester resin to a fibro base. Survival
after several nonths was approximately 17% and 8% on the'
carborundum bead and I|ine-sand surfaces, respectively, conpared
with approximately 5% on an untreated fibreglass tank Dbase
(control). This level of survival through early juvenile
devel opnent achi eved on the Carborundum bead surface'is quite
acceptable by the standards of commercial bivalve hatcheries.

Qcean- nursery phase

At approximately 20+ nm shell length the juvenile clans are

ready to be transferred from the [and-based nursery tanks to the
field. At this size they are easy targets for predators and nust ,

be held in' protective containers (ocean-nursery phase).' Al so,
because of their dependence on light they nust be held in two-

di mensi onal systens. The usual nethods of culturing filter-

‘feeding bivalves in the field, e.g. suspended on lines or stacks

of plates, are three-dinensional systens and inappropri ate for
giant clam juveniles, where only the upper-nost individual sl would
receive enough light. It is also because of this two-dinensional
culturing that there is need to conclude the nursery.phase as

early as possible and to get the juvenile clans into,the field .
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despite the additional. hazards from predators. As the juvenile '

clanms grow, their requirements for tank space can only be net by

we

the expensive option of adding to the nunber of tanks in the
seawater system to increase the available surface area; not by
the less expensive option of having deeper tanks and increasing
the vol une.

As described earlier, Heslinga et al. at MVMDC, Pal au, rear
juveniles of T. derasa on the subtidal substrate of a reef |agoon.
This is quite successful, but it is the only method of culturing
in the ocean-nursery phase that they have tested. For rearing
juveniles of T. gigas at Opheus Island, fringing coral reefs and,
adj acent areas were used, and four alternative ne'thods for
hol ding the clanms were tested in an initial small-scal e study.

The juvenile clans were placed on granite chip substrates in

S e e = e e

perforated plastic trays (fréezer trays) , 55 x 30 x 9 cm
covered with 26 mm plastic mesh. The four nethods of holding the
clams in trays were: 1. on frames suspended from floats: 2. on
racks 1 m above the bottom 3. on the bottom subtidally; and 4.
on the bottom intertidally. The potentially favourable features
of a floating system arethatthe clams are keptnearthe surface
in high light levels and away from their benthic predators.
Racks have the sane advantages ofhigherlightlevel sthanonthe
bottom and protection frompredators. The intertidal situation
has potential advantages of accessibility without the need for
diving (Minro, 1985b) and of high light intensities. However ,
there are potential disadvantages of intertidal rearing in terms
of nortality from exposure and of |lowered growmh rates as the
clams' nmetabolism is disrupted during exposure.

The floating, rack, subtidal and intertidal (FRSI) study
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outlined above was conducted at three locations on the fringing
reef in Pioneer Bay, adjacent (0 the research statiipn. Thi s bay
’f.?i‘«s on the' western side' of O pheus Island and facesl towards the
mai nl and. It is sheltered from the prevailing easterly wnds and
thus is nore protected but nore silty than the environnment on the
eastern side of the island. Some trays of clans were also
established on the fringing reef at the northeastern side of
O pheus Island on the bottom subtidally and intertidally for
conparison with those in Pioneer Bay. The clanms on the
northeastern reef experienced stronger wave action, | owner
turbidity and, presumably,' greater water turnover than those in'
Pi oneer Bay.
The results of the FRSI study revealed that the floating
trays, surprisingly, showed poor survival and growth of clans.

Racks were best for growmh, wth nean growh increnents of

§ greater than 10 nm per nonth during the summer nonths, and they
showed good survival'of clams. Survival was high in the subtidal
benthic trays, "but growh rates were lower than on the racks:
while growth rates were high, near 10 nm per nonth, and there was
NoO mortality (excluding equipnent failures) in the intertidal
benthic trays. The nortality in the floating and rack based
trays appeared to be largely from small parasitic gastropods of
the famly Pyramdellidae. These ectoparasites settle from the
pl ankton onto the clam shells and feed on the. clam's bl ood and
tissues by inserting their |long proboscis between the valves.
Nunbers of them can be found on some infected juvenile clans and
in these individuals the tissues progressively shrink until they

f di e: The pyramdellids also occurred on simlar sized 'juveniles

in the seawater system but they were not observed on the clans

IN benthic trays in either the subtidal or intertidal zone. 1t
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appears that small benthic predators', which nmust be able to pass
through the 25 nm nesh covering the trays, normally control the
pyramdellids, and that in the seawater system and above the
substrate in the field these predators are absent. Gerry
Heslinga at MVDC has-also found that pyramdellids do not trouble
benthic juvenile clams in the field, but occur on tank-held clans
(pers. comm.). It is paradoxical that, in the field situations
that seened potentially free of predators, the clans suffered

high nortalities because a predator of their ectoparasites was

apparently also absent. Studi es of the biology and epi dem ol ogy

of the pyramdellids are planned.
In addition to their influence on growth and survival, the
four nethods of holding T. gigas juveniles during the ocean-

nursery phase were assessed in terns of their practicability:

cost and ease of construction, propensity for equipnent
failures, ease of nmaintenance and |evels of fouling (affecting
the anmount of naintenance). The benthic intertidal method was
superior in each of these, with the exception of propensity for
equi pnent failures. The one weakness ofﬂthe intertidal situation
was exposure to strong wave action during heavy seas. Thus, when
Cyclone Wnifred passed north of O pheus Island in February 1986,
causing strong winds into Pioneer Bay fromthe north, three of
the twelve trays in the intertidal zone were torn fromtheir
bases and carried away, while none of the subtidal trays were
lost (the floating trays were taken out before the cyclone
struck) . Intertidal systens nust be securely fixed to the
substrate to resist periods of strong wave action.

Conparing 'growmh rate data for the two fringing reef

localities, it was found that, despite the lower turbidity and

S:,?
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generally nore oceanic conditions at the northeastern fringing

reef site, the juvenile clans there were growi ng substantially

slower than those in the equivalent poéiﬁions“in.Pioneer Bay.h

- This was especially the case for the intertidal position on the

"  nort heastern reef. The detrinental factor here was di sturbance

of the clams by wave action, which'was especially strong at the

shal | ower site. It is not clear how disturbance adversely

- affects the clans, but sensitivity to novenent appears to be also

inplicated in the poor results for gromh from the floating
position in the FRSI study.
The three intertidal positions of trays in the FRSI study

were at approximately 0.6 m tidal height above chart datum and-

further groups of T. gigas were put out higher in the intertidal
zone' of the fringing reef of Pioneer Bay to test their .tolerance
of exposure. Initial results over the winter nonths indicate
that levels up to 0.8 mtidal height have no, pronounced effect on
grow h and survival of these juvenile clans: however, clans at

approximately 1.2 m tidal height survived but showed no' grow h.

The difference between 0.8 mand 1.2 mtidal levels in terms of

mean daily periods of exposure during the winter nonths is from
approxi mately.4 to 9 hours, respectively, per 24 hour period-or
from3 to 5.5 hours, respectively, during daylight hours. It
seems that ocean-nursery phase juveniles of T. gigas can tolerate
mean daily periods of exposure up to 4 hours per 24 hour period
without strongly deleterious effects on their growth and
survival .

"The intertidal zone of protected fringing reefs is obviously,'
very suitable for the ocean-nursery culture of T. gigas in the
GBR region, both in terns of being a favourable environment for

)

the clans and also in terns of the' logistics of comercial
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maricul ture. Also, for the developnent of giant clam mariculture
in Pacific countries (the objective of the AC AR-funded Project), d
the intertidal zone has obvious advantages where SCUBA facilities
are unavailable or inappropriate. Thus, a major research effort
is being made at O RS to develop intertidal systens for the
ocean-nursery and |ater growout phase of T. gigas.

Two kinds of large protective containers are being assessed
as alternatives to the trays that were used in the initial
st udi es. These are "boxes" and "lines". Boxes are containers
23 mX 1.2 mXO0.2 mwth a hinged |lid made from a sheet of
gal vani sed steel nesh, 6nmm dianmeter steel and 100 mm mesh size,
and enclosed with a finer protective mesh. They are being tested
both intertidally and subtidally. The protective neshes used on
“fhesubtidal boxe s-in-cl-ud-e--"-ch-ic-ke-n-"-a-n-d-"trel i g" galvanised—
wire nmeshes, but only plastic nmeshes are being used in the %
intertidal zone, because of higher |evels of corrosion. Li nes
are 30 mlong containers, 1.1 mwde and 0.2 m high, nmade from
two 30 mrolls of plastic mesh: one roll makes the base and the
other the lid. The lines are held in place with nmetal stakes and
subdivided wth internal partitions into 2 m long conpartments.
The reason for compartmentalising the lines is to restrict the

novements of any predators that nay penetrate into the line.

G ow out phase

The largest T. gigas juveniles reared are now greater than
100 mm (at age 20 nonths) and during this 1986/87 sunmer wl|'be
transferred to the growout phase, i.e. renoved from the
protective containers and placed on the surface of the fringing
reef in Pioneer Bay. The size at which they are large enough to

be virtually free of predators wll thus be determ ned. The




shells of T.rigas in this size range are'thinner and thus nore

easily crushed than those of T. derasa and this may well require -

that T. ﬁs be reared to a larger size before the gfovv-out
phase. ,

Recently a permt was obtained from GBRVWPA to set up a small
ocean-nursery and growout site in the |lagoon of John Brewer
Reef, within the area of the "Reeflink" operation. This w |
serve for a conparison of growh and survival in the |agoon of a
m d-shelf reef versus the fringing reef culture at O pheus
Island. 1Inspite of all the advantages of fringing reef culture
and the apparently good results obtained to date, the possibility
exists that fringing reefs are sub-optinmal environments for T.
gigas conpared to. reef lagoons and this possibility nust be

tested.

N CONCLUSI ON
As nentioned earlier, T, gigas is not the only giant clam
speci es that inhabits fringing reefs and the techni ques being

devel oped at ORS are not only applicable to T. gigas. In other:

parts of- the Pacific region particular giant clam species have
econom ¢ significance. For exanple, H. hippopus and especially

porcellanus are important in the shell trade, in, the

Philippines and there is interest in the mariculture of,the
smallest giant clam species, T. crocea, in southern Japan' where
it is prized as a delicacy ( Murakoshi, Aramaki and Hrata, 1984;
M. Yamaguchi, pers. comm.) These three' species typically occur
in shallow conditions on fringing reefs.

To develop ,the commercial mariculture of giant clams
requires nore than solving biological.problems. and efficient’

production methods. It involves investigating the existing and
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potential markets for giant clam products, research on product
' devel opnent, and research on sociological and economc aspects of
giant clam mariculture. Such studies have been undertaken or
initiated by the Forum Fisheries Agency, |CLARM and ACIAR (e.g.
Dawson, 1986; Munro, 1985; Tisdell, 1986).

Devel opnent of a mariculture industry for giant clans on
fringing coral reefs in the Pacific region would represent a
maj or new node of:-use of these reefs. There are currently
i ndustries based on culturing benthic algae, e.g. Eucheuba and
Caul erpa species, and industries based on culturing animals near
fringing reefs, e.g. pearl oysters, Pinctada species; but none

yet based on culturing benthic animals on fringing coral reefs.
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