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1. 1 NTRODUCTI ON

Three weeks were spent on the island of Nandrik i n Novenber 1990.
During this period, the consultant was able to deploy a nunber
of spat collectors, establish a sub-surface pilot pearl oyster
culture farm construct an underwater platform and discuss with
t he people the outline of a pearl oyster managenent plan for the
| agoon at Nandri k Atoll.

2. PEARL_OYSTER ABUNDANCE

Pear|l oysters were found in noderate nunbers around and in cl ose
proximty to coral heads. Over 50 per cent of the lagoon is too
deep to support wld oyster popul ations thereby, severely
restricting settlenent area for pearl oyster |arvae.

2. MOTHER OF PEARL FI SHERY

The diving of pearl oysters fromthe wld to support a fishery
based on the sale of nother of pearl is not feasible.

3. SPAT COLLECTI ON PROGRAMVE

Wat er exchange and geographical features appear to favour
artificial spat collection. This area of devel opnment should be
given priority. Over the next twelve nonths, a m ninmmof 1,000
spat coll ectors should be depl oyed on a nonthly basis. Different
types of collector materials should be used, and a careful
noni tori ng progranme set up to determ ne peak spawni ng peri ods.

4. POTENTI AL _FOR PEARL CULTURE

There is potential for the devel opnent of a limted pearl culture
industry. The long termviability of pearl farmng will depend
al nrost entirely on the ability to collect seed stock through the
i mpl ementation of a successful spat collection progranme.

5. PILLOT PEARL FARM

The establishment of a pilot pearl farmis highly recomended.
The acquisition of inportant information on a nunber of critical
areas with respect to pearl farm ng can be achi eved t hrough the
operations of a pilot pearl farm

6. _PEARL_OYSTER NMANAGENENT PLAN

The present Nandrik Alele Local Governnent Pearl Culture
O di nance of 1985 should be strengthened to include a conplete
ban on the harvesting or taking of pearl oysters fromthe | agoon.
A suitable area for the establishnment of a permanent reserve
should be identified and gazzetted. This area wll act as the
depositary for those oysters deenmed unsuited for pearl culture.



7. TRAINI NG

It is proposed that the Marshall Islands Marine Resources
Authority (M MRA), identify and designate a staff nmenber to be
responsi ble for the devel opnent of pearl farmng. This person
shoul d be given the opportunity to undergo practical training on
a comercial pearl farmfor a period of 2 to 3 weeks duration,
preferrably in the Cook Islands, where there would not be a
| anguage problem This officer will be expected, on his return,
to oversee all maintenance and devel opnental work on the pearl
farm at Nandri k, and to conduct training programmes on pearl
oyster culture and husbandry.

8 LONG TERM DEVEL OPNMVENT

The future and the | evel of pearl farmng on Nanmdrik will depend
to a |l arge degree on how successful the spat collection programme
will be. Initially, pearl farmng activities should only be
carried out on a single farmunder the managenent of the Nandrik
Alele Local Government, wth assistance from the National
Governnment. This farmw || have the dual purpose of providing the

venue for training, and by its existence, wll contribute to a
stock enhancenent programe. If, at sone tine in the future,
pear|l oyster spats can be collected in quantity, it nay be

feasible to either expand the operations of the commnal farm
or topermt small co-operative type farm ng operations to begin.

The island of Ebon further to the south should be surveyed as
soon as possible to determ ne pearl oyster populations.If results
prove encouraging, a programme for the deploynent of spat
coll ectors should be inplenented.

O her lagoons in the Marshall Islands may prove suitable sites
for pearl farmng. Provided seed stocks can be nmade readily
avai | abl e, the potential for expanding pearl farm ng operations
to other locations in this archipelago may be vi abl e.
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THE NAMDRIK ATQLL PEARL QYSTER PRQIECT
1. LNIRODUCTI ON

1.1 CENERAL: The island of Nanmdrik (Fig.1), lies 208 nautical
mles SWof the capital Majuro. It is the second southern-nost
island within the Marshall Goup. It has a land mass of 2.77
- square knms, and a | agoon area of 8.42 square kns. The nopst recent
popul ation census (1986) lists the nunber of inhabitants at 814,
and-t he nunber of dwellings at 96. The island itself is densely
covered with vegetation. Coconuts, bananas, breadfruit and
pandanus are grown in quantity, and with fish, make up the bul k
of the inhabitants diet. Pigs and donestic fows are raised by
al nost every household to supplenent and add variety to the
ubi quitous diet of fish. A local inter-island shipping service
originating out of Marjuro, services the island once every 2 to
3 nonths. By this service, the inhabitants are able to export
their copra and to inport basic foodstuffs and other essenti al
goods. Air Marshalls provides a weekly flight to Nandrik. The
island, for all practical purposes, is governed by an Island
Council. This consists of 15 elected nenbers and a Mayor. In
addition, the Senator and the 4 chiefs of the island are accorded
automatic rights, with full voting powers, on the Council. The
termof office for all elected nenbers to the Council is for 2
years. The island has a subsi stence econony with copra being the
maj or i ncone earner. Sone | ocal handicrafts, and salted and dri ed
fish are sold to markets in Marjuro. O the total population,
-only 16 are enployed by Governnent.
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FIGURE 1: NAMDRK ATOLL



1.2 HSTORY OF PEARL SHELL EXPLO TATION: . There appears to be no
docunent ed evi dence dealing with the exploitation of the bl ack-
i pped pear| oyster resource, Pinctada margaritifera, on Nandrik.
Mention has been made of a Japanese button manufacturing conpany
(Nakai I ndustries Ltd, Nara Prefecture), having purchased not her
of pearl (MP) from Nandrik at US$0.30c per |Ib during the md
1980's. However, this could not be substantiated through
interviews held with several of the inhabitants.

It has been reported that in the early 1930's, a Japanese |iving
on the island of Ebon would occasionally travel to Nandrik to
collect live oysters. These oysters were shipped to Ebon for
transpl anting. (Jia Hi saiah, Nandrik resident, pers comm

During the md 1970's, between 10,000 and 15,000 oysters were
harvested over a period of 2 weeks. Harvesting was term nated
when it was established that the conpany that was to have bought
the shells did not possess the necessary permts. The oysters
that had been harvested were never sold and have since been
di scarded. (Wl liam G deon, Community Judge, Namdrik I|s. pers
conm

During 1987, a Korean businessman arrived on Nandrik and of fered
to purchase pearl shells at US$1.25 per Ib. Wth the assistance
of a few local divers, approximately 1,000 pearl oysters were
taken during 3 days of diving. The Island Council, unaware at
first as to what was happeni ng, quickly stepped in and halted the
harvest. The pearl shells fromthis harvest were never sold, and
t he consultant was able to viewthe remains of this harvest. The
shells fromthis harvest had been I eft in a pile on the beach and
had been sun-bl eached and no |onger had any commercial val ue.
However, it was possible to ascertain shell diameter and danage
caused by borers and sponges. Mst of the shells were exam ned
randomy and it was found that these were nostly in the 5 to 6
inch range and of average quality.

1.3 THE CONSULTANCY: Devel opi ng the pearl oyster resource on
Nandri k was first nooted when the Senator for Nandrik visited the
Cook Islands inthe latter part of the 1980's. In 1989, the South

Paci fi c Comm ssi on was approached by the Marshal |l |slands Marine
Resources Authority (M MA), with the view to identifying a
consul tant . This consultant was to undertake the prelimnary

task of constructing and deploying a nunber of spat collectors,
and to establish the nucleus of a pilot pearl oyster culture farm
on Nanmdri k. However, before the request for assistance to SPC,
no survey of the abundance of the pearl oyster stock on Nandrik
had been carried out. An officer fromthe MMRA was therefore
attached to the field survey teamthat undertook a pearl oyster
abundance survey of Christrmas Island in May 1989. On his return
to the Marshall Islands, this officer then proceeded to the
island of Nandrik where he undertook a pearl oyster abundance
survey.

On the basis of this report, the consultant was then recruited
in Septenber 1990.



The consultant arrived in Marjuro on 1 Novenber 1990. A record
of meetings and people met in association with the work of the
consultant is attached (Attachment 1).

1.4 TERMS OF REFERENCE:

The specific terms of reference were:

a) In consultation with the Marshall |slands Marine Resources
Aut hority, other relevant authorities and the people of Namdrik
Atoll prepare a resource managenent plan for the devel opnment,

managenment and conservation of the pearl oyster resource on
Namdri k. Such a framework should be sensitive to the role of
central government in-this devel opment and should stress that the
concerns of the people of Namdrik can best be accommodated
t hrough managenent principles which they have devel oped
t hensel ves.

b) Between 2,000 to 3,000 spat collectors should be assenbl ed and
depl oyed at suitable sites in the lagoon of Namdrik Atoll to
collect the settlenment of juvenile black lip pearl shell

c) A pilot pearl oyster farmshould be established at a suitable

site in Nanmdrik Atoll, commencing with ‘the collection of
approximtely 2,000 wild adult pearl oyster for sub surface
culture on buoyed 1Ilong lines and for subsequent | ocal

i npl ant ation.

d) A draft project development plan for the pilot pearl shell
farm at Namdri k Atoll should be fornulated in consultation wth
the relevant authorities and the Island Council of Namdrik
including the ternms of reference for a Project Manager. Attention
should be paid to counterpart training by which there can be a
transfer of the skills necessary to maintain the culture pearl
shell stocks at Nanmdrik Atoll.

2. APPROACH:

2.1 GENERAL: On arrival in Marjuro, the consultant net with a
nunber of people from central governnment. He discussed matters
of procedure and gathered background i nformati on on the project.
Sonme time was spent in purchasing essential farmng materials
t hat were available locally. An inventory was made of all project
equi pment ordered fromoverseas. It was unfortunate that no dive
conmpressor was available to the project. This fact hindered or
effectively curtailed some of the work that the consultant had
intended carrying out on Namdrik. Several dive cylinders were
filled with air in Marjuro and shipped to Namdrik in an effort
to overcome the problem

After sonme initial shipping delays, the consultant, and his
counterpart fromM MRA departed Marjuro for Namdri k on 6 Novenber
by surface vessel



On arrival in Nandrik, a neeting was held with the people of the
island. The work that was to be undertaken was explained to the
peopl e at sonme |length, and their cooperation sought. As the work
progressed, whatever initial reluctance that had been expressed
by sone of the peopl e soon di sappeared. This was evi denced by t he
nunber of people who frequently turned up to assist with the work
on a voluntary basis. (Attachment 2).

Thr oughout the tinme spent on Nandrik, the consultant conducted
a series of workshops related to pearl oyster culture and
husbandry. At the request of sone of the divers attached to the
project, a workshop was conducted on SCUBA, wth particular
enphasi s on safety.

2.2 SPAT COLLECTORS: Spat collecting materials that had been
ordered for the project and were on hand consisted of the
fol | owi ng:

4,000 Pol yet hyl ene net sacks(collector bags) 40cm x 80cm
100 Pol yet hyl ene net baskets, l|antern type, 6mmnesh;

8 x 12nmm x 220m coils superfil mrope;

2 x 6mm x 220mcoils superfilmrope;

10 coils New Christnas tree nussel rope;

50 cartons Spatch Catch;

2 x 20mmx 250mcoils polyproylene nultlplat rope.

Some | ocal purchases of ropes were required. These consisted of:

12 x 10mm x 250m coil s Pol ypropyl ene rope
4 x 4mm x 250m coils Pol ypropyl ene rope

Three types of spat collecting materials were used. Al Christnmas
tree ropes were cut in 1 neter lengths and 2 of these |engths
were placed inside each spat collector bag. The same procedure
was used for the spatch catch material. The nultiplat rope were
also cut up into 1 neter lengths but were unravelled to increase
surface area. After placenment of the spat collecting materi al
inside the spat bag, the spat bag opening was then closed by
pulling on the drawstring provided. Each spat bag was then
attached at 1 neter intervals by this drawstring to a min |line
consi sting of 10mm x 250m pol ypropyl ene rope. Approxi mtely 250
spat collectors were strung on each main-line. (Wen attaching
the spat bagtothe mainline, it is inportant to use a knot that
can be easily untied. The spat bags can then be renoved
underwater with ease for inspection). Spat bags can be cleaned
and reused.

A total of 3,500 spat collectors were made up using all the
materials avail abl e.



8

Bef ore t he depl oynent of the spat collectors, a quick survey was
made of the lagoon to mark out those areas best suited for
anchoring the collectors. Wth the assi stance of a portabl e depth
sounder, it soon becane apparent that nmuch of the |agoon fl oor
was at a depth greatr than 45 nmeters. In nost instances where
soundi ngs were taken, the depth increased very rapidly as one
nmoved away from coral heads. Sone areas recorded depths greater
than 75 meters, this being the [imt of the sounder.

Experience in other pearl oyster production areas have shown t hat
the black Iip pearl oyster rarely inhabits areas that are at a
depth greater than 38 neters. Exploratory deep dives were nade
by the consultant and his counterpart to see if this would be the
case for Nandri k. Except for a single oyster that was found at
a depth of 41 neters, no other aninmals were observed grow ng
beyond t heir recogni sed depth range. Mst of the oysters observed
were found in depths ranging from2 to 18 neters, and tended to
be associated with the |arger coral outcroppings.

Because of the rapidly increasing depth as one noved away from
t hese coral heads, spat collecting deploynent sites had to be
cl ose to these. shal | ower areas of the | agoon. However, an attenpt
was made to set the collectors in what appeared to be the nost
sui tabl e areas, given the constraints of |agoon depth.

Each mainline with an average of 250 collectors was anchored in

depths ranging from 10 to 30 neters (Fig 2) . Collectors were
positioned in the water colum at an average depth of between 4-
6 netres, using plastic floats. Each mainline carried all three
types of collector materials. This was done so an assessnent
could be made as to which of the collector materials proved to
be the nost effective for spat settlenent.
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Collectors will sink to the bottom of the |agoon floor with the
passage of tinme, as a range of marine organi snms begin attaching
thenselves to the collectors. It is inportant to maintain the
collectors inside the 4-6 neter depth range. This can be
acconplished by adding nore floats to the mainline at the
required intervals.

Col l ectors require periodic inspection and mai nt enance. Excessive
algal growth may occur on the surface of the collector bags thus
preventing pearl oyster spats from settling. Excessive growh
needs to be renoved either underwater or by detaching the
coll ector bags fromthe mainline and cl eaning out of the water.
Wen collector bags are renoved from the water, care nust be
taken not to allow these to be out of the water for extended
periods of tine as spats that may have already settled coul d be
stressed and may |ater die.

2.3 PILOT PEARL OYSTER FARM A total of 980 pearl oysters between
7 to 15cmin dianeter were drilled and hung on sub surface buoyed
long lines (Fig 3) . Oysters were collected by free diving and
transported to shore where they were graded according to size and
age. Those that appeared to be aged or stunted were returned to
a designated area wwthin the | agoon and pl aced on solid substrate
for breeding purposes. Each oyster selected for sub-surface
culture was thoroughly cleaned and a hole drilled at the base of
the shell. ( Care nust be exercised when carrying out this
operation so the point of entry of the drill bit does not touch
any living tissue). A short Ilength of nonofilanment fishing
| i ne(40-50kg test) was then threaded through this hole and a firm
knot made. This process was repeated for all selected oysters.

Branch lines from which to hang oysters were nade from 4mm
pol ypropyl ene ropes cut into 3 neter lengths. Knots were nade
at 25 centinmeter intervals. These knots were used as attachnent
points for the drilled oysters. Oysters were hung in pairs from
each knot by inserting the free end of the nonofilanent I|ine
t hrough the center of the knot and then tying firmy. Atotal of
20 oysters, hung in pairs, were attached to each of these branch
l'ines. :

The sub-surface long lines fromwhich the branch Iines hang from
consi sited of 16mmpol ypropyl ene rope. These were firmy anchored
to coral heads (Fig 3) , and buoyed to a depth of 3-4 neters.
Each branch line consisting of 10 pairs of oysters were spaced
at 2 neter intervals along the long line. Long |lines were spaced
at 5 neters apart.

2.4 UNDERWATER PLATFORM

In addition to the construction of sub-surface long |lines, an
underwat er pl atformwas constructed. This was for an alternative
nmet hod of pearl oyster culture, and to provide a nediumfor pearl
oyster spat growout. Materials used for the construction of the
platform were made up of PVC pipes and local tinber (Fig 4) .
Construction and site selection were done in such a manner that
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any future extension to the platform can be acconplished with
little difficulty. If, and when oysters are nucleated,
underwater platforns offer ideal structures for post-
operational recovery of oysters. This is because of their close
proximty to the |agoon floor. -
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3. T_PRQJ OPNMENT P = PEARL OYSTER
EARM AT NAMDRI K ATOLL.

3.1 | NTRODUCTIQN: In 1984, a survey of sone of the | agoons of the
Marshal | |slands for pearl oyster abundance was conducted. Except
for the island of Nandrik, little or no black lip pearl oysters
wer e encountered. A subsequent survey of Namdrik | agoon was nmade
by M MRA in 1989 whi ch gave encouragi ng nunbers. However, little
mention was nmade of the fact that nmuch of the |agoon proper at
Nandri k Atoll is very deep nd therefore out of the naturally
ocurring range for the species. It is estimated that over a half
of the I agoon area is too deep to support w | d popul ati ons of the
black lip oyster through natural settlenent.

The barrier reef that surround the atoll has no openings.
However, water exchange that occur over the reef and into the
| agoon during high tide is quite significant. The |agoon is
relatively encl osed, and because of this, it can be expected that
| arval |oss over the reef through excessive water exchange w ||
be insignificant. It wuld then appear that the physical
characteristics of Nandrik Atoll are suitable for spat
col I ecti on.

The success of pearl farm ng depends heavily on reliable seed
oyster supply. In areas where natural stocks are abundant (e.g
French Pol ynesi a and Cook | sl ands), there has been a tendency to
harvest these to supply pearl farns with seed stock. This
practice has led, 1n sone instances, to over-harvesting,
resulting in poor spatfall and dangerously lowl evels of standing
st ocks. :

It is generally agreed that pearl oyster spats harvested from
col l ectors exhibit better nucleus retention capability than those
collected fromthe wild. Young oysters acclinmatise nore readily
to a farmsituation and the nucl eation process. This is perhaps
beacause over time they exhibit less stress when they are
subjected to man handling during the normal course of their
exi stence on the farns.

Current stocks of pearl oysters on Nandrik Atoll are probbly not
| arge enough to support a pearl farm of up to 20,000 nucl eated
oysters per annum through the supply of seed stock from the
wild. Afarmof this magnitude will carry, by the third year of
its nucleation programme, close to 100,000 oysters. It 1is
therefore inportant, if pearl farmng is to be considered, that
a conprehensive and well|l executed programme of spat collection
be inplenented as soon as possible.

3.2 SPAT COLLECTI ON_ PROGRAMVE: The success of any spat col |l ection

progranme wi || depend, to a |arge degree, on know ng when peak
spawni ng periods take place. Placing collectors in the |agoon
just before mass spawning will increase the chances of collecting

spats of the right type, and in fairly |arge nunbers.
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A total of 3,500 spat collectors using three types of materials
are now in the lagoon. Wthout prior know edge of seasonality
about oyster spawnings in Nandrik, it is inperative that good
records are kept of whatever spatfall occurs, the |ocation, and
the type of material that is nost effective in the collection of
spats.

There are a nunber of different types of collector materials that
are used for spat collection. Dependant on the availability of
funds, trials should be carried out using a variety of collector
materials. This would assist in determ ning which of these are
the nost effective for spat settlenent. An attenpt should al so
be nmade to experinent with setting collectors constructed out of
t he young branches of the plant Penphis acidula, a shrub that is
quite common along the foreshore area of Matamat i sl and.

A target of up to 1,000 spat collectors using various collector
materials should be deployed at suitable |locations on a nonthly
basis over a period of twelve nonths. This progranme shoul d be
given priority and the results should provide valuable
informati on on peak spawning periods and when best to deploy
col l ectors.

Al collectors should be set in the water colum between 3-6
meters below the surface. This allows for |ess novenent and
therefore | ess wear on the collectors thensel ves. Collectors on
the surface, apart frombeing navi gati onal hazards, are proneto
col l ecting excessive and undesirable growth.

Col l ectors should be inspected at |east once every nonth, to
determ ne spat fall and to all owfor nmai ntenance. Collectors that
accunul ate growth will begin to | ose buoyancy, and if not buoyed,
will sink to the Jlagoon floor and their spat collecting
capabilities reduced considerably. Heavy nortalities of pearl
oyster spats have been known to occur when coll ectors have sunk
to the bottom of the lagoon floor and where silt has built up
over the collectors.

Spats found on the collectors should be allowed to grow up to 7
or 8cm before being renoved, drilled and hung on branch |ines.
In the case where many spats have settled on a single collector,

there will be a tendency for the oysters to bunch together.
Those oysters in the mddle may receive little nutrient. In such
cases, spats will need to be renoved at an early stage and pl aced

in latern baskets (20 spats per basket). These |l antern baskets
which act as nurseries for the young oysters can either be
suspended from the sub-surface long lines or from underwater
pl atforns. Once these spats have reached si zes of about 8cm they
can be renoved from the lantern baskets, drilled and hung on
branch lines ready for attaching to the sub-surface long |ines.

-
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There were little signs of any significant nunbers in the
popul ations of the normal predators associated wth pearl
oysters, such as octopii, rays and nolluscivirous fishes. It is

quite possible that the need to place collector materials inside
spat bags for the protection of the newy settled spats may not
be necessary. If this is the case, there wll be considerable
econom ¢ savings towards the inplenmentation of a spat collection
programe.

3.3 DEVELOPMENT OF A PEARL FARM Work towards this end has
commenced with the setting up of the pilot pearl farmof al nost
1,000 pearl oysters collected from the wld. These are now
hangi ng from sub-surface long |ines.

Col l ection of oysters fromthe wild should continue over the next
twelve nonths. Care nust be exercised in that only healthy
oysters are taken for the farm It is inevitable that there will
be oysters taken from the wild that will not be suitable for
culturing. These oysters should be returned to a designated
reserve as soon as it is determned that they are unsuited for
farm ng. Causing unnecessary nortality anong wld oyster
popul ati ons nust be avoided at all costs. -

Ten thousand oysters between 7-15cm in dianeter would provide
the nucleus of a pearl farm This should be achievable over a
period of twelve nonths through the collection of oysters from
the wild. Oysters should be kept out of the water for the m ni num
time possible when drilling and cleaning operations are being
carried out. Oysters that have been hung on branch |ines shoul d
be attached to the sub-surface long lines as soon as possible.
Branch lines should carry a standardi sed nunber of oysters, and
it is recoommended that this nunber be set at twenty. Excessive
nunbers of oysters per branch line wll prove awkward during
routi ne oyster cleaning operations. Oysters should be cl eaned of
all foreign gromh by chipping these off with the use a bl unt
knife, or simlar instrument. This operation is usually carried
out once every 2-3 nonths, depending on the severity of growh.

3.4 OYSTER SEEDI NG

Pear|l oysters are nornmally seeded when they are three years old
or about 12cm in dianeter. During the pearl seeding operation,
a spherical nucleus or round bead between 3 to 12 mmin di aneter
is inplanted into the pearl sac or gonad of the recipient oyster.
A piece of the mantle or nacre secreting tissue of a sacrificed
oyster is also inplanted. The details of this operation are known
to many. However, Japanese pearl seeding technicians performthe
maj ority of these operations, having consistently achieved
excel l ent nucleus retention rates.

Japanese pearl seeding technicians currently work out of
Australia, French Polynesia, Cook Islands, Indonesia, and the
Phi | i ppi nes. They can be hired to seed oysters either through
maki ng a cash paynment (norrmally $4.00/oyster), or through an
arrangenent where an agreed percentage of the pearl harvest wll
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go to the technician. The latter arrangenent is perhaps nore
attractive to the pearl farner whose oysters are to be seeded.

He does not have to tie up his capital for up to 24 nonths at a
time. In addition, this type of arrangenent insures that the
technician will do his best work as his renuneration will be
dependent on his success rate. However, not all technicians wll
agree to an arrangenent such as this. This is particularly true
if they have no prior know edge or yardstick by which to neasure
their prospective client's capability and reliability in terns
of carrying out good post operative pearl oyster husbandry.

Dependi ng on a nunber of factors, pearls can be renoved fromthe
oysters as early as 18 nonths fromthe tine of nucleation. Pearls
can be renoved without killing the oysters. Suitable oysters can
be reseeded, usually with larger nuclei. Second seedings usually
produce | arger and better quality pearls.

It is quite possible that a seeding operation can be nounted by
md 1992. The nunber of oysters to be seeded will depend on how
many oysters have been collected fromthe wild and placed on the
sub surface long lines. If, as recomended above, 10,000 oysters
can be collected fromthe wild over the comng 12 nonths, it may
be possible to nucleate up to 5,000 oysters sonetine during the
latter half of next year. It will becone clearer at the end of
the current year whether a nucleation programe can take pl ace
in 1992.

A pear| operating hut will need to be built. This would best be
over a protected area of the | agoon and where oysters that have
been prepared for nucleation can be lifted straight out of the
sea and on to the operators work bench. This wll reduce
considerably the amount of time that the oyster wll have to
spend out of the water. :

No suitable location for the establishnment of a pearl operators
hut coul d be found close to the main village. However, a suitable
site was identified at the NE end of the main island (See Fig 1) .

This location is well protected fromthe nornal trade w nds and
depths of up to 15 neters close to the foreshore allows for
underwater platforns to be constructed. These platforns can be
built close to the operating hut where they can serve the dua

pur pose of conditioning the oysters before nucleation, and to
provi de i deal post operative sites for oysters recuperating from
t heir operations.

There are several nethods enployed for the conditioning oysters
bef ore t he nucl eati on process, and this varies anong techni ci ans.
However, it 1is generally agreed that oysters nust be in a
sufficiently weakened state so the |ikelihood of it ejecting the
i npl anted nucl eus is reduced.

After the inplantation of the nuclei, the oysters are handl ed
carefully and are normally hung fromunderwater platforns or are
placed in specially constructed plastic cages with up to 12
pockets or individual conpartnents. A single oyster is placed
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inside each conpartnent and the cage is suspended from an
underwater platform or sub surface long line. These oysters
remai n undi sturbed during their post operative phase for up to
4 months. It is common practice to attach a fine nmesh nylon bag
around an operated oyster to catch an expelled nucleus. This
practice serves two purpose. It provides the farmer with an
accurate count of those oysters that have rejected their nucl eus,

and thus his expected harvest. It also provides the neans by
which to recover rejected nuclei, which are becomng very
expensi ve. :

The incubation period before the pearls are renoved fromtheir
host oysters vary from 18 to 24 nonths. During the period that
t he oysters spend hangi ng fromsub surface long |ines, they nmust
be cleaned at regular intervals to provide optinum grow ng
conditions and to reduce nortality. Fouling by algae and ot her
organi sns such as parasitic sponges and pol ychaetes are commobn
and such growt h should be renoved.

Because of the |limted standing stock of pearl oysters on
Nanmdri k, care nust always be taken not to kill any oysters when
pearls are bei ng harvested. Those oysters not suitable for round
pear| inplantation should not be used for the production of

blister, half round or mabe pearls. Instead, oysters that are not
sui tabl e for round pearl| production should be placed in a reserve
to act as brood stock.

4. PRQIECT NMANAGER
4.1 DRAFT TERMS OF REFERENCE

The project nmanager will be responsible for the foll ow ng:

1. Maintain the current generation of spat collectors. This wll
i ncl ude constant underwater inspectionto see that all collectors
are maintained in the water colum between 3 to 6 neters bel ow
t he surface. Fouling organi sns growi ng on the spat bags will need
to be renoved.

2. Renoval of spats fromthe collectors. These should be in the
size range of 5 to 8cm The larger shells can be drilled and hung
directly on to the sub-surface long lines. Snaller spats are to
be placed in lantern baskets (no nore than 20 spats per basket)
where they are allowed to grow up to 8cm before being drilled.
Lant ern baskets can either be hung fromthe sub-surface long |line
or from the underwater platform Fouling will occur on the
baskets and therefore constant care nust be taken to renove these
fouling organisnms. Young oysters that are placed in |antern
baskets will tend to congregate, with those in the center of
t hese aggregations receiving little nutrient, resulting in poor
growt h, or even death. Oysters in baskets nust be kept apart and
prevented from formng these aggregations.
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3. Maintain accurate records of spats harvested. This information
must include the station from where the spats were taken, the
date of harvest, the nunber of spats harvested, the type of
collector material fromwhich the spats were harvested and the
average size of the spats coll ected.

4. Continue with placing nore collectors at different |ocations
within the lagoon. It is recommended that up to 1,000 collectors
should be deployed each nonth for a period of 12 nonths.
Different collector materials should be experinented with. The
young branches of the shrub Penphis acidula that are found
growi ng i n abundance on the island of Matamat shoul d al so be used
as collector materi al .

5. Uprade and maintain the underwater platform |If there is a
need to extend the surface area of the platform then this should
be carried out as a matter of priority.

6. Maintain and clean all oysters that have been drilled and hung
fromthe sub-surface long Iines or underwater platfornms. Oysters
shoul d be cleaned of all fouling organisns on a regular basis.
Strings of oysters should be detached fromthe sub-surface |ong
lines or underwater platfornms and taken ashore for cleaning. All
waste materials that have been renoved from the oysters during
t he cleaning process should be disposed off on land and shoul d
not be put back in the lagoon. Strings should be checked for
abrasions and replaced if necessary. As soon as the oysters are
cl eaned, they should be put back in the water w thout del ay.

7. Check for abrasions on all nooring lines, particularly after
i ncl enent weat her, and replace these if necessary.

8. Mintain all diving equipnment and pearl farmng gear. An
inventory of all project equipnent should be maintained and kept
current.

9. Responsible for planning all dives usi ng SCUBA or hookah. Must
practise and inplenment safe diving anong farm workers.

10. Record oyster nortalities onthe pilot farm Al |l dead oysters
are to be renoved fromthe farm the shells cleaned and stored
under shade.

11. Continue with the collection of oysters fromthe wld to use
as seed stock for the pilot pearl farm A target of 10,000
oysters to be collected over the next 12 nonths should be set.

12. Incollaborationwith the Island Council, identify a suitable
area wthin the lagoon that is to be used as a reserve. This can
al so be where oysters that are not suitable for farm ng purposes
are deposited.

-



17

4.2 QUALI FI CATI ONS
The project manager should have the followi ng qualifications:

1. Amature person between 30 to 45 years of age, physically fit,
and shoul d have conpl eted secondary school.

2. Should be a certified SCUBA di ver with sone years of practi cal
di vi ng experience using either SCUBA or hookah gear.

3. Sone previous experience in pearl oyster culture and husbandry
desirabl e but not essential (on the job training can be given).

4. The ability to live on a snmall atoll comunity with only the
basic ammenities available is essential.

5. PEARL QYSTER RESOURCE MANAGEMENT PLAN
5.1 BACKGROUND

For sonme tine now, there has been the awareness within the
Nanmdri k Al el e Local Governnent that its pearl oyster resource,
if exploited carefully, could yield nuch needed revenue for the
island. In 1985, the Council enacted the Nandrik Al ele Loca
Governnent Pearl Culture O dinance. The Odinance basically
prohi bits the harvesting and marketi ng of pearl oysters by anyone
W thout the prior approval of the Council. The Odinance also
provides for nonetary fines and inprisonnent. This |egislation
has worked wel | except for the isolated incident that ocurred in
1987 which is nentioned earlier. o

There is a nove within Central Governnent to give nore autonony
to the local Councils to nmanage their own affairs. This augers
well for the Nanmdrik Council in that they will be able to draw
up the appropriate | egislation for the devel opnent and nanagenent
of their pearl oyster resource.

5.2 DRAFT NMANAGENMENT PLAN

The nmain objectives of the nmanagenent plan should take into
consi deration the foll ow ng:

1. that any devel opnent of the pearl oyster resource shoul d not
detract fromthe traditional island owership of that resource;

2. devel opnent should be structured in such a manner that it
takes into account the traditional socio-cultural values of the
peopl e of Nanmdrik; and,

3. that any devel opnent should have the blessing of Central
Governnment and that close liasion should be maintai ned between
the Council and Government at all |evels of devel opnent.
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It was made abundantly clear to the consultant by the peopl e of
Nandri k that they preferred a communal pearl farmto any other
type of farmng arrangenents. A communal farm froma managenent
perspective, provides certain advantages. Managenent issues are
less likely to be contested vigorously as private pearl farners
will not exist. However, irrespective of the manner in which
farmng wll be undertaken, there are sone basic nmanagenent
issues relating to the pearl oyster resource on Nandrik, that
wll need to be addressed in a managenent plan.

O her issues that shoul d be addressed i n the managenent pl an are:
1. setting a realistic quota of oysters for the communal farm

2. conserving pearl -oyster stocks to insure that there wll
al ways be sufficient brood stocks;

3. establish recogni sed pearl oyster husbandry techni ques for the
operation of the communal pearl farm

4. strengthen the existing Nandrik Al el e Local Governnent Pearl
Oyster Ordi nance by providing for the conplete ban on the taking
of pearl oysters other than for the purpose of establishing
sufficient seed stock for the communal farm

5. the prohibition of the transfer of pearl oysters from
| ocations outside of Nandrik; and,

6. the establishing of a permanent pearl oyster reserve or
sanctuary.

It may be possible at some future date when pearl oyster stocks
have increased considerably, and when spats can be collected in
quantity, to consider other forns of farm ng which could include
fam |y operated or cooperative farns. |If this happens, then there
wll be the requirenment for a nore sophisticated pearl oyster
mangenent reginme. Pertinent issues such as |agoon managenent,
farmng permts, farmquotas, spat collecting permts, seeding
techni cians, reporting and conpliance procedures, and marketing
will all have to be consi dered. '
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ATTACHVENT 1
LI ST OF PERSONS MET BY THE CONSULTANT

1. Hon Andrew Hisaiah, Senator fromthe |Island of Nandri k and
Vi ce Speaker to the House of Parlianent.

2. M Steve Muller, Drector, Marshall |slands Mari ne Resources
Aut hority.

3. M Donald Capelle, Secretary, Mnistry of Resources and
Devel opnent .

4. M Ronald Alfred, Fisheries Extension Oficer, Marshall
| sl ands Mari ne Resources Authority.

5. M Jewon D. Lemari, Chief Planner, Ofice of Planning and
Statistics.

6. Dr. H M GQGunasekera, Senior Econom c Policy Advisor, Ofice
of Planning and Statistics.

7. Chief Kabua Kabua, Paranmpbunt Chief of Nandrik I sl and.
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RECOMIVENDED LI ST OF MATERIALS AND EQUI PMENT FOR

THE NANMDRI K PEARL FARM NG_PROJECT.

1. Capital Equi pnment

1 x only 20" Yamaha fibreglass runabout

1 X only Hookah capable of putting two divers
to a depth of 25 neters

1 x portable dive conpressor

4 x conplete sets of SCUBA gear

1 x only 25 HP outboard notor

2

Spat Col | ection Materials

10 bal es(5,000) Polyethyl ene net sacks or
col l ector bags

500 Pol yet hyl ene | antern baskets(6mmnesh)
20 x 250m x 12mm coil s Polypropylene rope
20 x 250m x 10mm coil s

20 coils Xmas Tree Rope

20 cartons Spatch Catch

100 x long-line plastic fishing floats with
m ni num of 15 kg buoyancy

10 rolls x 2m x 30m x 50 per cent bl ack
shade cloth

10 rolls x 5m x 30m bl ack pol yet hyl ene sheet

3. Culture Materials

10 coils x 250m x 16mm Pol ypropyl ene rope for
sub-surface long-1ines

20 coils x 250m x 3mm Pol ypr opyl ene rope
(branch lines) to hang oysters from

2 coils x 1,000m x 50kg nonofilanment |ine
1,000 long-line plastic fishing floats

4. M scel | aneous Equi pnent
1 x only Power drill

10 packets 1/16" drill bits
1 x only portabl e generator

GRAND TOTAL

3, 000

3,500
5, 000
3, 000
1, 500

1, 800
700
2,000
1 500
2 500
700

1, 800

1, 750
800

1, 500
400
18, 000

100
100
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Approx Costs
(US Currency)

16, 000

13, 550

19, 980

600

800
50. 330



