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demanding phase of the bivalve life-cycle. The larvae have quite
modest requirements of algal food. .Thus they appear to be good
candidates for development of an artificial diet, which would
obviate the need for algal culturing facilities. Artificial
diets (microencapsulated food partiéles) have been developed for
penaeid larvae, but not yet for bivalve larvae (Langdon and
Siegfried, 1984); so the development of a microencapsulated diet
for giant clam larvae would be a major breakthrough.

Nursery phase

The late-stage larvae, pediveligers, are transferred to
outside tanks from intensive culture or allowed to settle in
their hatchery tanks in extensive culture. The newlyFsettled
juvenile clams are 0.2 mm shell length and it is some months

before they are visible on the tank surfaces where they have

settled. The juvenile clams must commence their symbiotic
relationship with zooxanthellae soon after settlement and the
recently-metamorphosed juvenile clams are "inoculated" with
zooxanthelléé obtained from pieces of mantle tissue of adult
clams (Crawford et al., in press). This proceedure saves
maintaining cultures of zooxanthellae. |

In the first batch of T. gigas juveniles reared in early
1985 there was very heavy mortality between settlement and 5 mm
shell length (Crawford et al., in press). Less than 1% of the

" original pediveligers survived this period. The minute size of

the juVenile clams compared to the dimensions of the nursery
tanks made it impossible to observe the occurrence_of this
mortality and'to identify the causal factors. Overgrowth by
benthic algae, which thfi&e in the strong Sinight conditions

required by the juvenile clams with their autotrophic
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zooxanthellae, was suspected of reducing light and water exchange

for the juvenile clams;’ Some benthlc predatory 1nvertebrates may .

also have been 1nvolved in the mortallty.

Improv1ng surv1val through th1s nursery phase was another o

step to be made in developlng marlculture technlques for T.

-

gigas. This was achieved during the rearlng of batches‘of

juveniles in summer 1985/1986 by using prepared substrates and a
. regular cleaning regime to control the growth of\benthic}algae.
Two substrates were prepared on the bottoms of nursery tanks: a

'dried‘lime—sand slurry and a thick layer of carborundum beads

(Mullite) glued with polyester resin to a fibro base. Survival

after'Several months was approx1mately 17% and 8% on the

carborundum bead and lime- sand surfaces, respect1vely, compared

w1th approx1mate1y 5% on an untreated f1breglass tank base

(control); Th1s level of surv1val through early Juvenlle

'development achleved on the carborundum bead surface is quite

acceptable by the standards of commercial bivalve hatcheries.

Ocean-nursery phase

At approximately 20+‘mm shell length the juvenile clams are

‘ready to be transferred from the land based nursery tanks to the

field. At thls size they are easy targets for predators and must“

be held in protect1ve contalners (ocean nursery phase)..Also,
because of their dependence on light they must be held In two—

dimensional systems. The‘ usual methods of culturlng fllter-

“feedlng b1valves in the f1eld, €.g. suspended on lines or stacks

‘of plates, are three dimensional systems and 1nappropr1ate for

glant clam Juvenlles, where only the upper-most 1nd1v1duals would‘

receive enough light. It is also because of this two-d1men31ona1p

‘.early as poss1b1e and to get the Juvenlle clams 1nto the f1eld

'culturlng that there is need to conclude the nursery. phase as
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despite the additional - hazards from predators. As the juvenile

clams grow, their requirements for tank space can only be met by

<

the expensive option of adding to the number of tanks in the
seawater system, to increase the évailable surface area; not by
the less expensive option of having deeper tanks and increasing
the volume.

As described earlier, Heslinéa et al. at MMDC,‘Palau, rear
juveniles of T. derasa on the subtidal substrate of a reef lagoon. .
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 Orpheus Island, fringing coral reefs and
adjacent areas were used, and four alternative methods for
holding the clams were tested in an initial small-scale study.
The 5uvenile clams were placed on granite chip substrates in

perforated plastic trays (freezer trays) , 55 x 30 x 9 cm,

covered with 26 mm plastic mesh. The four methods of holding the
clams in trays were: 1. on frames suspended from floats; 2. on
packs 1l m above the bottom; 3. on the bottom subtidally; and 4.
on the bottom intertidaily. The potentially favourable features
of a floating system are that the clams are kept near the surface
'in high light levels and away from their benthic predators.
Racks have the same advantages of higher light levels than on the
bottom and protection from. predators. The intertidal situation
has potential advantages of accessibility without the need for
diving (Munro, 1985b) and of high light intensities. However,
there are potential disadvantages of}intertidal rearing in terms
of mortality from exposure and of lowered growth rates as the s
clams' metabolism 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 to the research statlon. Th1s bay

fls on the western 51de of Orpheus Island and faces towards the

mainland. It is sheltered from the prevaillng easterly w1nds and
thus is more protected but more 311ty than the environment on the
eastern side of the island. Some trays of clams were‘also

established on the fringing reef at the northeastern side of

" Orpheus Island on the bottom subtidally and intertidally for

comparison with those in Pioneer Bay. The clams on the

northeastern reef experienced stronger wave action, lower

turbidity and, presumably, greater water turnover than those in

Pioneer Bay.

The results of the FRSI study revealed that t he floatlng
trays, surprisingly, showed poor surv1val and growth of clams.
Racks were best for growth, with mean‘growth increments of
greater than 10 mm per month during the summer months, and they
showed good survival of clams. Surviyal was high in the subtidal
benthic'trays,'but growth rates were,lower than on the racks:;
while growth rates were high, near 10 mm per month and there was
no mortallty (excluding equipment failures) in the 1ntert1dal

benthic trays. The mortality in the floating and rack baSed

trays appeared to be largely from small barasitic gastropods of

the family Pyramidellidae. These ectoparasites settle from the

plankton onto the clam shells and feed on the. clam's blood and
tissues by inserting their long proboscis between the valvesf
Numbers of them can be found‘on some infected juvenile clams‘and
1n these individuals the tissues progressively shrink untll they

d1e. The pyramidellids also occurred on similar s1zed Juveniles

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

in benthic trays in either the subtidal or 1ntert1da1 zone.‘fIt
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appears that small benthic predators, which must be able to pass
through the 25 mm mesh covering the trays, normally control the ¢
pyramidellids, and that in the seawater system and above the
substrate in the field these prédators are absent. Gerfy
Heslinga at MMDC has also found that pyramidellids do not trouble
benthic juvenile clams in the field, but occur on tank~held clams
(pers. comm.). It is paradoxical that, in the field situations
that seemed potentially free of predators, the clams suffered
high mortalities because a predator of their ectoparasites was
apparently alsé absent. Studies of the biology and epidemiology
of the pyramidellids are planned.
In addition to their influence on growth.and survival, the
four methods of holding T. gigas juveniles during the ocean-

nursery phase were assessed in terms of their practicability: v

cost and ease of/construction, propensity for equipment
failures, ease of maintenance and levels of fouling (affecting
the amount of maintenance). The benthic intertidal method was
sﬁperior in each of these, with the exception of propensity for
equipment failures. The one weakness of«the intertidal situation
was exposure to strong wave action during heavy seas. Thus, when
vaclone Winifred passed north of Orpheus Island in February 1986,
causing strong winds into Pioneer Bay from the north, three of
the twelve trays in the)intertidal zone were torn from their
bases and carried away, while none of.the subt idal trays were.
lost (the floating trays were taken out before the cyclone
struck). Intertidal systems must be securely fixed to the ‘
substrate to resist periods of strong wave action, | 5
Comparingrgrowth rate data for the two fring;ng reef

localities, it was found that, despite the lower turbidity and
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generally more oceanic conditions at the northeastern'fringihg

,reef site, the Juvenlle clams there were growlng substant1ally

slower than those in the equ1valent pos1t1ons in. P1oneer Bay.wﬁ

L This was espec1ally the case for ‘the intertidal pos1t1on on the -

*:northeastern reef. The detrimental factor here was dlsturbance

of the clams bvaave action, which was especially strong at the

shallower site. It is not clear how disturbance adversely

- affects the clams, but sensitivity to movement appears to be also

implicated in the poor results for growth 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 detum and -

further groups of T. g1gas were put out higher in the 1ntertldal

'zone of the fr1ng1ng reef of Pioneer Bay to test the1r tolerance

of exposure. Initial results over the winter months 1ndlcate

‘that levels up to 0.8 m tidal height have no pronounced effect on

growth and survival of these juvenile clams; however, clams at

approximately 1.2 m tidal helght survived but showed no growth

The di fference between 0.8 m and 1.2 m tidal levels.in:termstof

mean daily periods of exposure during the winter months is from
approximately 4 to 9 hours, respectively, per 24 hour period\orvv
from 3 to 5.5 hours, respectively, durihg daylight hours. It
seems that ocean-nursery phase juveniles of T. giggs can tolerate

mean daily periods of exposure up to 4 hours per 24 hour period

"without strongly deleteriocous effects on their growth'and

survival.

The 1ntert1dal zone of protected fringing reefs is obv1ouSIY"

-very su1table for the ocean-nursery culture of T. g1gas 1n the

GBRnreglon,.both in terms of being a favourable env1rohmentvﬁor

the clams and also in terms of the logistics of commeroial"
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mariculture. Also, for the developmént of giant clam maricﬁlture
in Pacific countries (the objective of the ACIAR-funded Project),
the intertidal zone has obvious advantages where SCUBA facilities
are unavailable or inappropriate. Thus, a major research effort
is being made at OIRS to develop intertidal systems for the
ocean-nursery and later grow-out phase of T. gigas.

Two kinds of large protective containers are being assessed

as alternatives to the trays that were used in the initial

2.3 m X 1.2 m X 0.2 m with a hinged 1id made from a sheet of
galvanised steel mesh, 6mm diameter steel and 100 mm mesh size,
and enclosed with a finer protective mesh., They are being tested

both intertidally and subtidally. The protective meshes used on

wire meshes, but only plastic meshes are being used in the
intertidal zone, because of higher levels of corrosion. Lines
are 30 m long containers, 1.1 m wide and 0.2 m high, made from
two 30 m rolls of plastic mesh: one roll makes the base and the
other the 1lid. The lines are held in place with metal stakes and
subdivided with internal partitions into 2 m long compartments.
The reason for compartmentalising the lines is to restrict the
movements of any predators that may penetrate into the line.

Grow-out phase

The largest T. gigas juveniles reared are now greater than
100 mm (at age 20 months) and during this 1986/87 summer will be
transferred to the grow-out phase, i.e. removed from the
protective containers and placed on the surface of the fringing
reef in Pioneer Bay. The size at which ﬁhey-are large enough to

be virtually free of predators will thus be determined. The

studies. These are "boxes" and "lines". Boxes are containers

the subtidal boxes include—"chickén"—and-"trellis" -galvanised—— -
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_shells of T. gigas in thlS size range are'thinner and thus more‘

_eas11y crushed than those of T. derasa and thls may well requlre‘

that T. glgas be reared- to a larger s1ze before the grow out
phase. B '

Recently a permit was ‘obtained from GBRMPA to set up a small
ocean—nursery and grow-out site in the lagoon of John‘Brewer

Reef, within'the area of the "Reeflink" operation. This will

- serve for a comparison of growth and survival in the lagoon of a

hmid-shelf reef versus the fringing reef culture at OfphSUS‘

Island. Inspite of all the advantages of fringing reef culture
and the apparently good results obtained to date, the possibility
exists that fringing reefs are sub-optimal environments for T.

gigas compared to. reef lagoons and this possibility must be

~tested.

IN CONCLUSION
As mentiohed earlier, T. gigas is not the only giant clam
species that inhabits fringing reefs and the techniques being
devefoped at OIRS are not only applicable to T. giggg. IIn other |

parts of.- the Pacific region partlcular giant clam spec1es have

economic significance. For example,‘H. hippopus and espec1a11y

H. Qorcellanﬁs are - important in the shell trade: 1n: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 Hirata,yl984;
M. Yamaguchi, pers. comm.) These three species typicallyvoéchr
in shallow. conditions on fringing reefs. |

‘To'developathe commercial mariculture of giant clams

requires more than solving biological.problems.and efficient’

production methods. It involves investigating the existihg and




potential markets for giant clam products, research on product
"development, and research on sociological and economic aspects of
giant clam mariculture. Such studies have been undertaken or
initiated by the Forum Fisheries Agéncy, ICLARM and ACIAR (e.g.
Dawson, 1986; Munro, 1985; Tisdell, 1986).

Development of a mariculture industry for giant clams on
fringing coral reefs in the Pacific region would represent a
ma jor new mode of use of these reefs. There-are currently
industries based on culturing benthic algae, e.g. Eucheuma and
Caulerpa 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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: | SHELL COLLECTING ON THE GREAT BARRIER REEF
s 2 ‘ _ ~FIRST IMPRESSIONS

- 5 S  ; Bryony Barnett En i

ABSTRACT 4 : SR , N

‘shell collectlng is a popular activity of visitors to the Great
Barrier 'Reef, including members of shell clubs, tourists and
casual visitbrs to coastal beaches. The majority of collecting is
intertidal and is focused on accessible reefs during peak low
tides, in the winter season in Queensland. High impact areas are
the coastal fringing reefs and the offshore reefs (zoning
permitting) within easy access of home ports. ' o

The most concientious collectors are specimen shell collectors .
with a tendency to collection of live material. Many belong to
‘ shell clubs which advocate conservative ‘'collecting. Less
| ‘ discriminating are the casual collectors with a preference for
‘ visible, colourful shells, dead .or alive. Commercial collectors
account for a small percentage of shells removed from the Great
Barrier Reef.

The most popular shells are the cowries (Cypreaeidae), cones

(Conidae), volutes (Volutidae), murex (Muricidae), and strombs

(Strombidae). The impact of collecting on molluscs is governed

by the biology of species (population size, .reproductive

strategies, behaviour) and the techniques and frequency of
L collection. ‘ : Co

. As an extractive activity, management is seen to be necessary,
8 ‘the emphasis being on sustained yield of the resource. Proposals

' can only be made with a sound knowledge of the biology of the
major target ‘'species. Meanwhile, user education, directed
particularly at the casual collector/tourist is recommended. ’

INTRODUCTION

| . The reefs of the Great Barrier Reef Region are known to support’
‘ over 4,000 shell-bearing -mollusc spe01es. The distribution-
patterns vary according to factors such as the physical nature of
the reef, the local climate and proximity to the coast and human
settlements.. Mollusc shells have long been appreciated by man
for their. aesthetic appeal, particularly by shell collectors.
Today those who exploit the resource may be broadly categorized
as follows. ‘ '

l{Cdmmercial shell collectors. This category includes retailers
who collect shells for sale or manufacture into shell products‘
- and souvenirs, trochus fishermen and trawlermen. : ’

A recent,  short-term survey of the shell trade in Australia:

‘ ‘ (Willan, 1986) found that the percentage of business derived from
O the sale of Australian marine mollusc species ranged from 1% in

: Queensland to 100% in West Australia. Queensland dealers
interviewed by McGinnity (1986) revealed that the majority of
shells in stock were imported from the Philippines, India and New -
Guinea, and the limited number of Australian shells sold were
obtained from trawlers or self-collected. At present there are
no full-time commercial specimen shell collectors operating in

e
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_ the Great Barrier Reef Region. Only two fishermen hold licences
to fish trochus on the Great Barrier Reef, most of which occurs
on the seaward side of offshore reefs (Nash, 1985). A small
number of prawn trawlers fishing outside reef areas are known to
retain shells for purchase by dealers and specimen shell
collectors. There 1is anecdotal evidence of 1low numbers of
regular visitors from the southern states who spend several
months of each year on the Queensland coast for the purpose of
shell collecting for resale.

2. Specimen shell collectors are those whose prime objective is
that™ of making a collection of good quality shells, local or
worldwide, representative of selected taxa. The individual
interests of specimen collectors vary, ranging from the
scientific to the aquisitive and competitive approach.
Collections vary accordingly, with competitive collectors being
more interested in the taking of live material in pursuit of the
"gem" specimen for potential display. Shells are obtained by
personal collection, purchase and exchange. Many such collectors
belong to shell clubs and discussion groups of which there are
eleven on the Queensland coast, with active membership totalling
approximately 150.

3. Casual collectors, exemplified by the beach walker, reef

visitor, tourist, diver and sailor is attracted to the more

showy, colourful specimens, dead or alive. They may include

people at holiday resorts or visitors on charter boat cruises,

who indulge in casual collection of shells as an activity
.  secondary to others.

3. Researchers. Only a small number of people are at present
conducting research on molluscs on the Great Barrier Reef. 1In
each case, collection targets a single species from specified
sites and all collection information is recorded systematically.

WHEN, WHERE AND WHAT DO THEY COLLECT?

Collecting sites favoured by specimen shell collectors are
coastal reefs and accessible inshore reefs. 1In addition, most
shell clubs organize at least one club trip per annum to more
distant reef locations. Trips conducted by Queensland shell
clubs during the past 3 years averaged one 2-3 day trip per
annum, on a charter vessel, with 8 to 13 collectors. Trips were
timed to coincide with low water Spring tides, giving the reef
walkers 2-3 hours of collecting on exposed reefs. A "shelling
season" is recognized, covering the monthly 1low tides (May-
September). For 3-4 days each month the low tides result in good
infra- and sub-littoral exposure during the daytime, allowing
access by walking and wading. Committed shellers will plan their
activities and holidays around these dates 1in order to take
advantage of every opportunity to pursue the hobby and will focus
on specific sites known to be productive, often travelling
‘considerable distances. A limited amount of night shelling
occurs at the summer low tides. In all cases shell collecting
would be the prime objective of a reef visit by such people.
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‘The most popular shells collected by specimen collectors, all
gastropods, - are the cowries (Cypraeidae), cones. (Conidae),

volutes (Volutidae), strombs (Strombidae), olives (Olividae),

mitres (Mitridae) and murex (Muricidae). With the development of
‘a collection more obscure shells are sought or specialization in

a particular. group may occur.  Fewer people appear to be
interested in bivalves as a collector group and the popularlty of
these shells is highest with more sc1ent1f1c collectors. _

Collecting by casual reef visitors and tourists is usually
incidental to other activities. Areas most likely to be subject
to this form of collecting are fringing reefs close;'to
settlements, tourist resorts, caravan parks and camping sites,
and reefs frequented by charter boats. Collecting by this group
is, on the whole, less discriminating than that by club members.

Many casual collectors would be unable to identify the shells
they are collecting and may be unaware that most shells contain
a live animal. The loss of interest as the molluscs decompose is
exemplified by repeated reports of shells discarded in resorts
and caravan parks. Shells most likely to be taken are the most
visible and readily available specimens on fringing reefs and
sandbanks- cowries, strombs (including the popular spider shell,
Lambis lambis) and olives. Highly patterned cone shells are also
popular but 1likely to be collected with more caution. Much of
the material collected by the casual collector, including beach
specimens, would be considered of unsultable quallty for the
specimen collector.

HOW DO SHELLERS COLLECT?

- Shell collecting involves extensive wading, reeft walking,

overturning of rocks and boulders and shallow digging and raking.
In extreme cases coral heads are broken in the search for
specimens. Most club collectors, however, claim to adhere to a
"collecting code":

. do not break coral to look for shells,
return all overturned rocks with care,
. take only sufficient shells for your own needs,
. do not remove juveniles, shells on eggs or egg-cases, .
leave adult shells with scars and breakages to breed,
the empha51s being on sustainable yields of the resource. |

On the whole the code is observed but many such collectors w111
admit to collectlng extra shells for the purpose of resale and
exchange and it is likely that the discovery of a rare shell will
result in its removal whatever the condition. The interest in
obtaining morphological and colour variants means that most
private collections will contain several specimens of each:

' species. The collectors’ attitude to shells is influenced by the
‘relative -~ "rarity" value, this . itself being governed by

availability on a local and worldw1de scale.

There ' is- wadespread concern from club members that the .casual
collector exhibits destructive collecting behaviour, often
failing to return rocks to their original position, removing

juveniles and shells on eggs ' (albeit in ignorance), and

overcollecting. There have been repeated records of unecessary

wasteage of such shells which have been rejected by collectors

once- the animal decomposes. Likewise, the few semi-commercial
collectors, frequenting accessible ' coastal fringing' reefs at .
every opportunity are believed to. abuse the collectlng code for,

the purposes of monetary ga1n | : )
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~ IMPACT OF SHELL COLLECTING

What 1is the potential impact of shell collecting on the reef?
The two major points of concern are:

. depletion through overcollection,

. depletion through habitat destruction, o '
and the attendant effects on the -environment from which the
animals are removed. '

It has been stated (Wells and Alcala, 1986) that most marine
molluscs, with the exception of volutes, have a wide distribution
and planktonic larvae and are therefore unlikely to be threatened
with extinction through overcollection. At this stage there is
insufficient evidence to support or refute this statement. Most
specimen shell collectors would argue that their practices ensure
minimal habitat disturbance and conservative extraction., There is
a reluctance of this group to admit that their extractive
activities have a detrimental effect on the environment and any
observed decrease in numbers is attributed to "natural
fluctuations". The clubs tend to police activities within the
groups, discouraging collecting behaviour contrary to the code.
The interest of the northern clubs in exchange and sale of

shells, however, does lead to excessive «collecting by some,

members.

By comparison the casual collector is more likely to be party to
habitat destruction through failure to return boulders and lack
of care in reef walking. Overcollection may occur by large
numbers of individuals being attracted to the same species, or by

the—semi-commercial—collector—taking-all the shells-found.—— - __

There 1is anecdotal evidence of depletion on a local scale at a
number of sites on the Queensland coast as a result of both
overcollection and habitat destruction. The detrimental effects
of shell «collecting worldwide, on the Kenya coast, in Guam,
Hawaii. and Forida, have been discussed by Evans et al. (1977),
Hedlund>~(1977), Mills (1977) and Abbott (1980) respectively.

An assessment of the impact on molluscan populations is only
valid in relation to the biology of the species concerned.
Biological characteristics which effect the vulnerability of a
species include: '

. Life-history and reproduction: growth rate, size at
maturity, larval duration and recruitment potential.

. Concealment strategies: camouflage, refuge and
.burrowing. :

. Distribution and dispersion: intertidal and subtidal;
shallow and deep water, scattered and clumped.

To date there is'a paucity of literature on molluscan biology at
the species 1level. The emphasis has been on the commercially
exploited species Trochus niloticus (Nash 1985), tridacnid clams
(Yonge 1975, Heslinga 1979) and the red-lipped stromb, Strombus
iuhuanus, which has been the basis of a traditional fishing

industry in the Gulf of Papua for centuries.
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The biology of  specimen shells is less well documented though

“long-term shell collectors, through their combined experiences,
. share a good wunderstanding of the characteristics of many
~species, and will agree that, even after years of observations it

is difficult ' to define any behaviour patterns for most species.
A major area of concern has been the volutes (Volutidae), the
largest of which is the popular bailer; shell Melo amphora, which
reproduce by direct development. Eggs are laid in capsules from
which 'the young emerge directly. As a consequence ' local
populations. develop distinctive characteristics, mich sought
after by collectors, one noteable example being the Heron Island
volute, Cymbiolacca pulchra. Both this de51rab111ty and the' lack
of larval dispersal make them potentially vulnerable to depletion

by overcollection.

Similar concern has been expressed for rarer, target species
which have their distribution on accessible fringing reefs. A
notable example is the small cowrie, Cypraea stolida brevidentata
which, though dispersed throughout North Queensland, i1s most
heav1ly collected on the fringing reefs of Dingo Beach, by

. specimen and semi-commercial collectors alike, resulting in local

depletion.. Other shells at the same locality would be subject to
heavy collecting pressures s1mu1taneously

Further to the immediate effect of depleted populatlons of
molluscs, the removal of a link in the food chain Jhas been seen
to cause ‘imbalance in East African coral reefs (Kendall 1985).
Removal of predatory gastropods has meant increases of
echinoderms (Diadema sp.) in plague proportions which, in turn,
feed on coral. Less well proven, but well ‘advertised, in
Australia, the current population explosions of the crown-of-
thorns starfish, Acanthaster planci, have been attributed to
overcollection of a major predator, the giant triton Charonla
tritonis (Endean 1977).

'The recognition that shell collecting has had an impact on

molluscan populations on several reefs emphasizes the need for
local management of the limited resource on a sustainable yleld
basis, particularly in the light of increasing reef" usage.

Management‘ options practlced overseas are the ,1mp051tion.of
controls and restrictions ' such  as - take 11m1ts,,closed areas,
export controls; the establishment of marine parks and reserves;
education and small-scale mariculture (Wells 1986). ,

On  the Great ‘Barrier 'Reef recreational shell collecting, like
most activities, is regulated in Sections of the Marine Park for
which zoning plans have been developed, and is allowed in the
General Use Zones "A" and "B", subject to possession of a permit
obtainable from Queensland Natlonal Parks and Wildlife Service
Maritime Estate Branch. Permits are issued for periods of up to
12 months and permit holders are requlred to submit a collection
report with each application for renewal. Since 1981 274 permits

! ' | '






