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EDITORIAL .

The three SPIFDA projects earmarked for support with the existing
funds available to the Project by the Consultatlve Committee meeting in- 1972
have now been reduced to two. Discussions between UNDP, Wew York, and the
American Government still not proving conclusive, instructions were issued by
UHDP that no further SPIFDA funds were to be disbursed in the Trust Territory
of the Pacific Islands on the mariculture demonstration centre at Koror, Palau.
The centre continues its programme of experimentation bLut ecan therefore no longer
look to SPIFDA for financial support. . However, SPIFDA continues to remain in
close.touch with the work being accomplished there as with every other flsherles
interest in the Pacific and, in fact, Mr Baird, the SPITDi Project Co-Nanager, in
hlS capacity of Fisheries Officer, South Pacific Commiseion, paid a brief v151t
to the centre -during the ‘month of February.‘

The funds which had been allocated to the services of an FAQO Gonsultant

for the centre are now to be diverted to the other two aquaculture progects 1n
New Caledoniz and in Fiji.

0f the two experts now to be appointed by the FAO to SPIFDA,
recruitment of an oyster culturist (to be based in Tiji) is under way by F40
and we hope to have definite news soon of his app01ntment and arrival in the
PaCIflO. ~ The aquaculturist -~ to be based in New Caledonia - has now been
appointed snd arrived in Noumea on 16 March. He is Mr Dan Popper from Tel-Aviv
University, Israel, vhere-he has been undertaking laboratory and: field research
and study into rearing and reproduction of fish and more partlcularly of rabbit-
fish. Mr Popper 1s an exnerlenoed diver and has been in charge .of -diving activities
of the Department of Zoology at the University. Eis arrival has been avaited
with impatience and the mariculfure centre at the Beie de Saint-Vincent will
now be able to embark on the next phase of its experimental programme, the centre
also now benefitting from ‘the services of a young volunteer from New Zealand,
Wayne Osten, recrulted by SPG as part of. their. counterpart oontrlbutlon to SPIFDA.

After an initial perlod of orlentatlon and assessment in New (aledonia,
Mr FPopper will visit Fiji to familiarise himself -with the status of aquaoulture
there and to study how the two centres may best work together. He will, of course,
be available to visit other areas of the Pacific durlng his one~year fterm. Since
the last 1ssue of the SPLFD4A Newsletter both the Pro1ect Manager and, Project Co-

Meanager have v1s1ted several of the terrltorles Wlthln the sphere of SPIFDA
interests. Sl

Thls 1ssue of the Newsletter is largely devoted to culture of prawns 7
and it is hoped that the information will be of - some value to territories who wish
to interest themselves in this branch of aquaculture. waever, it should be

pointed out that SPIPDA does not neoessarlly endorse the opinions gr. conclu51ons
expressed, S
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AQUACULTURE IN EQUATORIAL AND TROPICAL PACIFIC ISLANDS:
PRESENT STALTUS AND PROSFECTS. OF FUTURE DEVELOPMENT

by

: Professor Prangols Doumenge _ < e
Proaect Manager, South P301f1c Islands Ehsherles Development Agehch B

INTRODUCTION

: Troplcal and equatorlal Pa01flc islands genelally have only a small
emerged land:area, But a. particular structure has evolved through geologic. evoluu
tion and ¢oastal coral reef morphology which: provides & very Wlde surface of con~-
trolled water. "In"the global search for rnéw. 51tes capable of supportlng squa- -
culbure, dévelopment 6f such islands emerges ‘as the most promising.

NATURAL BACEGROUND

Best aguatural sites

(1) Completely or partially.enclosed atoll lagoons

-Fully enclosed’ lagoons retain all the fertlllzatlon produced

. by washing and leaching of the coral barrier. By dividing of f ~
.Sections into ponds such lagoons offer the essiest’ mana”ement

- possibilities. Tt is alsg poss1ble to use:their potential as’ a o

 .whole: by introducing new specles which cannot then escape.
. .Where a narrow and 'shallow pasaage breaks the coral ring it 15
.. possibla, ea51ly arnd 1nexpens1vely, to organlze an effectlve
exchange of water masses. .

About one hundred atolls in the troplcal and equatorlal ok

- Pacific’ have completely or partially enclosed lagoone, mainly
in the Tuamotu Islands, the outer islands of the Society archi-
pelago, Line Islands, Phoenlx, Gllhert and Elllce and Marshalls.

‘(2) Karstlc-dlssolved pools in: old -coral reef structures.

) Many énerged recfs have small karstlc-dlssolved pools

‘ where the sea watér enters by filtration, Usually thé surface :;p;'”

' of such a basin ig ho more’ ‘than one or two hectares:afid the* =~

ffdepth one metre.  But Some rajsed reef islands have pools of
different sizes from one to one hundred hectares with a greater
depth of up to ten metres or more. - -Such .gites offer:tHe Hést

- conditions for marine farmlng as. fences may be built: easlly

_and at & low cost and a system devised for circulatiomisf =

.. water-from. pool to pool. Chrlstmas Island has more. thah
5,000 hectares of such structures and others are well de=
veloped in Palau (Western Caroline Islands) and in Vavua (Tonga ).
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(3) Inland bays with deltas and mangroves.

Some continental or. volcanic islands have large delta areas
with mangroves Many enclcsed brackish-water ponds and deep
channels ‘provdde good sites for aquaculture. But the best places
are the .sdlt flats which lie between the mangrove fringe and the
land. The main deltas are in New Caledonia (ot. Vincent Bay
20,000 hectares, Diahot 10,000 hectares, Dumbsa ), .in Fiji=
(Rewa 30,000 hectares, Ba 30,000 hectares, Daku 12,000 hectares,

Lombasa 10 OOO) and in the Solomon Islands -~ but such sites also

oexist o in other PlaCEu such as Palau or.Ponape in Mlcrone51a.

Natural stocks

Often the best sites for aquaculture have ex1st1ng natural stocks which
can be used for 1n1t1al experlments 1n development

(1)

Molluecs.;meJ

Enclosed lagoons often have exten51ve beds of motherwofﬂpearl

A oyeter shell (Plnctada margarltlfera) the best grounds oceurring

in the Tuamotu Islands and northern Cook Islands., ‘Edible, nangihove
oyster, Crassostrea glomerata, extends over nany areas with heavy
concentrations in New Caledonia, Fiji and Society Islands,. . Rock
oyster, Crassostrea echinata, which is larger in§ize and 18 of a
stronger flavour, covers rocky areas of New Caledonia,; New Hebrides
and also Pzlau. Many: other edible shells oceur on sandy beaches

such 28 arkshell claim, Anadara, and venerld shell, gafrarlum

“ @

1

Crustaceans. ‘

- Surveys have recently recorded several hlgh—den51ty stocks

; 'of Penaeldes shrlmpe in deltaa, muddy flate and mangrove’ channels.

13 in: New: Caledonia Penaeus monodon, P. merguiensig and P. semlsulcatus

.“‘ Flsha B

“-December/January in Nelanesaa.-

and in Fiji P. monodon and P. semisulcatus. Penaeides shrimps can
adapt their biological cycles to 2 pure -atoll. environment (two

- .Bpecies were recently dlscovered on Tarawa Atoll, Gilbert: Island)
.. Macnobrachium (giant fresh-water snrlmp) occuis In heavy denelty
~.1n every river of continental and volcenic 1s1ands. e

) All over the troplcal and. equatorial Pa01f1c 1t 1s relatlvely
easy to"'cateh from natural stock fish-fry of grey mullet (M
ceghaeus), blue ta11 muliet (Mugll scheli)’ and mllkflsh (Chance
chanOs) y Rabbltflsh (Slganus gg;) are also qulte common, -their
fry reachlng the coral ‘reefs in Aprll/ﬁay in’ Mlcrone31a and
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(4) Turtles.

Green turtles (Chelonla mygas) and Haywlsbhill turtles
. {Bretmochelys 1mbr1cata) nest in breeding grounds of some of
- the rerote islands axfording easy oollectlon of eggs for hatchling
oultlvatlonD

'Openﬂspaces'for:new gpecies

R Isolation'increasés“from west to east in the widé tropical Pacific
~ .area and many potential but specific habitats remain unoccupied. It should
be possible to successfully introduce useful species without.damagine- the
existing equilibrium. Good examples are the transplant of a2 Trochus niloticus
populaticon in Micronesia between 1935 and . 1940 and.the sdme operatlon in 1957
from New Caledonia to' Tzhiti. Many areas appear to offer good’ potentlal Tor
the Japanese oyster, (rassostrea gi as, and also for other edible tropical or
subtropical molluscs such as the green mussel {Mytilus gmaiagdinus) from the
Philippines and Perna canaliculug from New Zealand. Possibilities of intro-—
duction of brine shrimp {sirtemia sallna) appear good in salt marshes and
'“‘lagoons of the drier islandsy ;oe. . ..o o0 e

TRENDS I AQUAGULTURE e e

- Policy of ueVeloopeﬁt S e

In some islands (Gilberts, Puamotus, Stciety, Tonga Tapu) people
i'tradltlonally oollect millkfish and mullét fry, placing it in natural ponds
-or:fenecing it off in closed lagoon areas so that there is always a ready

and safe supply of fish. But, apart from the Mikimoto pearling venture
on Palau Island between 1932 and 1942, no commercial aguaculture was
__ attempted in-the tropical and equatorlal Pacific islands' until 1959 when the
.'JEisherles Division of French’ Pdlynes1a started A programme- for farming edible
tars_ln Tah1t1 .and produclng pearls 1n the Tuamotu Islands.

. Slnce=1965 every terrltory in the ares has launched ‘an agquaculture
*,_enterprlse in order to wake best poss;ble use:of their natural resources.

. As such new fields of activity require. the assistance of many specialists
in various branches of scientific research and technology, widely-ranged
international cooperation was promoted through the South Bacific Islands
Fisheries Development Agency {SPIFDA) financed by UNDP, managed by FAO and
with counterpart assistance from :the South Paclflc Comm1 sion. This Agency
started its Plan_ of Operation during the: year 1970 by undertaklng SUTVeys
in-the area to assess potentlal for fish; and* ‘mollusc farmlng end also to
agsess turtle, lobster and beohe-deumer resources Folloulng on the re-
'commendatlons of the consultants, the SPIFDA Cons ultatlve Committee took
the decision in October 1971 to develop aquaculiure demonstration centres
in Palau, New Caledonia and Fiji; SPIFDA and other FAOQ experts were also
to give support to research programmes in the Gilbert and Ellice Islands
and in French Polynesia. National orgenizations were following other



programmes: Hawaii University has a project in the Chrlstmas Islands, the
Oceanic Institute (Hawall) in the Cook Islznds- and in Tetlaroa (French
_Polynesla) and French cxmxo in Tahiti. \

_ Wlth the more promising prospect of profltable undertakln a3, sSome
prlvate business enfered the field of . aguacyliure on their own account
(oyster farming in New' Caledonla, New Hebrides and French Polynesia, giant

fresh-water shrimp farmlng in Tahiti, pearl products in Taamotu).

éﬁétua and results‘as.at Januarvff§i3

(f) New Caledoni&; ‘ f'.. ;;;¥  u= EEE

P

" (2)

. Three private oystor farms are uﬂdertaklng small-scale farming
with native rock and mangrove oysteru. Catching spat is relatively

. -easy but- achleving a marketable mige product” takes three years.
~ ~Pydney oysters, Graqsostrea gommercialis, “are ‘imported and grow

well but they give “little spat for collectors. The.experimental
introduction of the Japanese oyster, Cragsostred: glgas, has given
excellent results both from natural spat from Japan collected on
Oyster shells and from artlflclal‘free‘ spat bred in California.

Commercial growth of Crassostrea gigas 'free' spat is being
tried on the west coast: in the south (Prony),~ the centre
(St Vincent Bay) and in the north (Poya)

The Fisheries Division of New Cgledonla ig gtarting experi-

.ments in farming Buropedn flat oysters. One private farmer is
.rexperlmentlng with Ostrea edulls artlflclal spat from California.

The SPIFDA St Vlncent Bay aguaculture demomstration centre,
supported by the New Caledonian admlnlstratlon, was completed in
August 1972 with an experimental pond 12, .000" square metres in
surface and 20,000 cubic metres in volume. Wateri's changed by
pumplng at the rate of 1, 200 cublc metres per hourn The present
programme lncludes experlments in farmlng naturel fry of mullet,

- rabbitfish and Pendgeides shrimps and further.research will include
induced artlficlal breeding of such species; . aa Israeli FAO

expert in, rabbltflsh breeding research is already app01nted for a

ffull year term. . Tirst results show ev1dence of the possibility
of farming banana Jprawns, Penaéus merguiensis, from post larval to

adult stage (12 g. males, 35—40 g females) in. less than four months.

New Hebrldes,

RS
I
P

A prlvate oyster farm in Esplrltu Santo 15 based on collection

;of‘spat and farming of the native roci oyster, Crassostrea echinata.
Cultlvatlon of imported artificial Japenese oyster. 'free! spat from
- CallfOrnla was started during October 1972 and wesults appear good,




(3)

Piji. .
In 1971 the Fisheries D1v151on of F131 started to. develop

an oyster farming scheme near Suva. Japanese artificial !'free!
spat was imported from California and was put in raft cultivation
after: glueing on masonite sheets. Large scale operatitonsiin 1972
were:successful, giving commercial-size Japanese' oystersafter only

© 9~10. months farming. The SPIFDA project includeés plins to enlerge

. the scale of experimentation and to survey other areas Where native

@

()

(6)

stock is abundant bul undersize. A prawn survey is to.'be-'
initiated to investizate the p0351b111ty of using the local
species for farming. Fish-ponds are already made for small-
scale mullet and rabbitfish farming in connection with the
mangrove reclamation scheme in the Ba area organized by the
Agricultural Division: this fisheries project is to be run

‘in conjunction with the SPIFDA St. Vincent Bay project in New

Caledonia.. -An PAO oyster culturist is app01nted for a one-
year programme from Mérch 1973. :

Western Samoar

An experlmental green turtle farm 1s being built by the

' Flsherles D1v1510n.

“Cook - Islands.v‘

An integrated aquaculture proqect meinly for mullet, was
started qn the recommendation and responsibility of the Oceanic
Institute of Hawaii which sppears to be sufféring difficulties
of logistics and lack of support.

‘Frénch Polynesia..

. ' The Iisheries Division is developlng oyster farming on
Tahaa Island in the Soeciety Islands for the Tahiti® market

~ uging the local (rassosirea glomerata. Fifty-two local farmers
~are forming a co—operatlve organlzatlon to market their products.

The maln woik of the Flsherles Service 1s concerned with

‘pearl productlon. Increasing the production of natural beds

by stocking them with 200,000 spat of mother—of-pearl shell was

‘tried ih Takapoto Island (Tuamotu) The fast growth of these
" shells Warranted extension of -such experinents by the co—operatlve
" societies of five other Tuamotu islands.

166 Polynesian islanders were trained in producing half
pearls and blisters by co-operative 3001e1tes in Hikueru end

Takapoto (Tuamotu) and in Gambier Islands. Many thousands of

~oo-first grade round pearls are also being produced by a private

‘French company on Maniki Island and by a Japanese company on

Takapoto Island.




Movie actor Merlon Brando, owner of Tetiaroca Atoll morth of
Tahiti, is apparently co-operating with the Hawaii O¢eanic Institute
in another project of integrated aguaculture.

Gisnt fresh-water shrimp farming, ‘started in 1970, has
suffered magor set-backs but will be on a new footing after the
return of ‘2 1local marine biologist trained in Hawaii. The national
French CWEXO is just starting a shrimp farming operation with a
. five-year. -programme of integrated experiments ‘ineluding South
Pacific dnd exotic species of Penseides. Penaeus merguiensis
breeding stock was transferred from. New Caledouia in December
1972rand in January 1973. Central American Penaeides znd
Japanese Kurtima Ebi will be the subject of applied study in regard
to artificisl breeding and cheap feeding formulas to be undertaken
in 1973- : :

‘Gilhert anﬂ Elllee Islands.

A general survey of aquaculture p0551b111t1es is belng

' ”":undertaLen by the Fisheries -Divisgion in collaboratlon w1th SPIFDA.

A FAO aquaculture expert from Taiwan is Worklng for a two~year
term in the territory. The main project is a scheme propoeed
by experte from the University of Hawaii for mass productlon

" "of brine shrimp (Artemla galina). eggs on Christmas Island if

™~

—

"+ the loeal goverhment gives support to this enterprlse it Would
be the first aquaculture business on a world-w1de Ecale to be
established in the Pacific Islands. . R

Truet Territory of the Pacific Islande.

While..there are doubtlese many sltee affordlng excellent

_potential for aguaculture throughout the islands .of Micronesia,

. Palau has been cliosen as the focus of a wide. programme. of applied
resedarch and experimentation. Palau mariculture demonstratiion
centre started as a SPIFDA project and is now supported -only by

American Sea Grant and the local Administration., . Small-scale
operations started in 1971 with a first attempt at collecting
‘native oyster spat and raising young Hawksbill turtles. The pro-
gramme for 1972 was enlarged t6 include commercial-secale :edible
oyster mroduction and initial experiments in rabbitfish farming.
Major development ‘should be possible in 1973 with the appointment
of a full-time American oyster expert using 1mported species, A
project of rabbitfish -and milkfish farming in Pelelui Island
,(southern Palau) is to be undertaken, u31ng a natural 3-4 hectare
lagoon, - o N . T



PROBLEMS OF FUTURE DEVELOPMENT

Selepfion of eite

Until the present tlme the choice of a coastal or lagoon site to develop
aquaculture in tropical or equatorlal Pacific islands has been made with only
scant knowledge of natural envlronment and possable product1v1ty.

Physlcal, chemlcal and blOlOglcal data on a- lagoon water mass has been
complled only from observatlon of a limited:number of areas over short periods.
.. No,series of 31multaneoue~ohservat10ns can be drawn on' to build up a compre-
hen51ve clagsification of thé best grounds for aquacultural development. Nor
is a great dgdl known about.movement.of_we¢er through the -lagoon passage and
phenomena of water exchanges between lagoon and open sea.

In view of the widely dispersed islands and the vastness of the area,
one must find new techniques affordirg means of simultaneously assessing
different factors, such as temperature and spectral components, over the

1argest possible surface. = Remote sensing and scanning by micrometer may
_be achieved from aeroplanes thue providing quick and exten51ve coverage of
- coastal and lagoon area, - Selection 'of a site should be based on a compila-

“tioh of comprehen51ve scisgntific data.of drchlpellgos hav1ng islands scattered
along a length of over 2,000 kilometres as the Marehalls Gilberts and Tuamotus,
Observatlons by satellite would afford the only real pQSS1b111ty 0f collating
chrono—sequentlal figures.

Eﬁdfobioldnical control ,

As in all warm countries the water masses of the tropical and equatorial
Pacific islands suffer quick stratification as happens in enclosed ponds. Dry
season trade.-winds are less harmful than the relatively calm and wet rainy
.Seasons. It ig, in auy case, absolutely essential to 'either use a system of
. wixing water or constantly ad;ust the water level through gates to correspond
with the rise and fall of the tide or ensure an artificial flow by pumping.
Subsurface water aerators can be ueed for mixing, as in‘Japan, fof ponds
ranging in.surfaée from one to two hectares, Incresse in oxygen will induce
a hlgher,product1v1ty giving a good return for the expenditure incurred in

. instelling an . appropriate system. One of the pajor problems 'to be solved is
the:control of thé fertilized enclosed lagoon or pond water- thhout eutrophiza-
.tion by constant action of the physlo—chemlcal factors.: It is not necessary
to :have a very expensive or sophlstlcated pumping system 1ntroduc1ng the deep
outer—reef water thus increasing the product1v1ty of the enclosed surface
water by a higher mineral-dissolved content. ‘This is necessary only for

. development of a long~term project 1nvolv1ng con31derable cgpital in keeping
with a major world scheme. Settirg aside such technology for the future, it
appears that the main areas sble to supply aquacultural development offer a
fairly high level of productivity culmineting in peaks of eutrophization as
in some Tuamotu atolls.



 Natural zooplankton, 1nolud1ng copepods, frequently occurs with a
sufficiently high density to support a high level of predatlon.: For
phytoplankton’ ome solution would be to develop assocated cultures of heavy
feeders like Artemia salins able to quickly clear a dangerous overuden51ty
and provide food supply for the carnivorous feeders.

Develonment of breedlns and feedlngffor large—SCale_productlon.

Produ01ng an adequute supply of sPat end larvae is a bs31c requlre-

" ment of any large-scale operation. It would not be safe to rely exclusively
on natural stock except where it is quite impossiblecto obtain. self-breeding,
ag in particular species such as milkfish {CHanos chsnos) For development
of oyster and shrimp farming, breedlng centres are necessary having supporting
field laboratories and the means of selecting breeding stotk and despatching

ST . sPat and post larvae all over the area. Hybrid species selected should be
S ..capable of making naximum use of the netural env1ronment.-

N But the main problem to fsce in large-scale proaects for ahrimps and
i, also turtles, and even- fish, is concerned. with formulas’ of cheap feed, As
'Hlall the islands suffer a total lack of second-class fish and shellfish to be

fused large-scale as natiural feéad, 1t Would appear necessary to restrict
farmlng to the herbiverous sP901es or to import large amounts of dry pellets
from USA or Japan., However, the associated developmerit of Artemie salina
ferming should provide -the necessary support for integrated shrimp farming
and the present search for new bonito and tuna fishéries may. furnish the
-‘”-opportunlty to use side~products from freezing plants 1n some places in
SRR Mlorone31a, the Gllbert and Ellice Islands and F131._ In the same way
i - -aghaculture opens a new means of using’ 51de—products of some. lecal industries
such as coprah mills and beer factories. -

- Logigtics

e “\l

The main problcm in the troplcal and equatorlal Paolflc is not to select
convenlent places for aquaculture - there are plenty and perhaps too many -~
, but to hare sound loglstlc support of transport and .mairtenance in such an

area.‘_ Many islands are too isolated for the development of any new enterprise.
It would.seem absolutely essential to locate new aguaculture ventures near
estebllshed and developed- centres which can provide: the necessary facilitiesg:

. energy, machinery, feed, storage, labordtory control, .ete: In the present
ecomemic .pogition of the ared, the only way to succéss is to promote projects

"""in the 31mplest form in the vieinity of the main centres. Exceptions should
“only “bhe" mede when a considerable invesiment is- belng or has already been made
in a remote area for some other objective such as’ e mllltary .project or atom
testing plant. The scheme far large brine shrimp ege production on Christmas
Island is aoceptable and promising because of the abundant facilities and
eguipment built up ten years ago for the Anglo—Australlan—Amerlcen atomic
tests. The sazme may be said of some Tuamotu islands: When the present French
experiments.are- terminated o r
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But, apart from such specific imnstances, there is little chance of
success in developing aquacultural centres without fthe support of air
transport, electricity, engineering services, lahoratory analyses, etc.
This severely restricts the choice in selecting a good site.

Marketing

On the hasis of present population distribution and econdmic develoP—
ment the area of the troplcal and equatorial Pacific has a somewhat limited
local market. It must always be remembered that the total population as of
: 1973 1s only 1,300,000, L,

"*7 (1). Famlly level consumption.

, When heavy overuflshlng endangers the reef and* lagoon
‘complex. a good solution of island-level problems would be-to build
up small-scalé traditional fish farming for mullet and milifish.
But as the population pressure is quickly decreasing in the outer
islands through islanders migrating to the main islands with urban

- centres, such development is falrly limited in the future,” The
one big exception is turtle farming which, when successful in
selection of feeding formulas, can prov1de a very popular and
successful famlly occupatlon. :

_(azﬁ:Marketlng at local and regional level.

Islanders now do not need focd so much as money, aquaculture
is accepted and regarded by local people only as an efficient cash-
""crop brlnglng a return of money., Some igland markets are importing
more and more sea products under pressure of the mrocess of - urbeniza~
tion and the progress of tourism.

Having from 60,000 to 90,000 consumers enjoying a high'level
of living and having many tourists and expatriates, Guam Island,
Tahiti Island and Greater Noumea City are each able to count on a
yearly market of about one million dollars in sea food, malnly
shrimps, fresh oysters and hlgh quallty fresh fish = and they can
easily expand this market fo more specialized products like half-
pearl snd bligters and small stuffed Hawksbill: turtles £5 the
extent of at least another half milliom dollars each. With the
‘booming tourist 1ndustry and increase in local stavdard-of living,

. Greater-Suva (Fiji) 1s rlslng to reach the same potentlal levels.

Prospects for reglonal markets as a Whole are encouraglng
and, based on the general progrdss of the many urban centres
serving as capltals for the different terrltorles, have a -
potentlal yearly growth rate of more than flfteen percent.

(3)- Supply of live baitfish.

. Inasmuch as maﬁy:recentﬂsuccessful surveys have located
bonito and small yellowfin tuna schools throughout the year in
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many island éroupe, there is clearly a strong need of baitfish to
supply local fishing fleets. Samoa, Fiji, Gilbert and Ellice and

: . the! Marshalls are alreaey concerned by the need of such a supply.

Producing baitfish is a fairly recent aquacultural objective but

it is already a promising one as prices can reach one dollar a

kilo for an appropriate selection of small fishes easy to keep
alive. The success of this new field of aquaculture depends
mainly on ability to select appropriate species to fulfil the re-
qulrements of tuna fishermen. . As the estimated 1ncrease of, Livebait
bonlto Ti8hing for the area is a minimim of 60, 000 tons, there are

- marketlng possibilities open for many hundreds of ons of oultlvated

(4)
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World market.

Potential for aquacultural development is so hlgh that it
should easily be possible to supply regional regquirements by
u51ng ng more than one ten~thousandth of the available natural
reeourees.i For the furtherance of island development the real
problem iz to challenge the:world market,: But, as transport in the
ares is partlcularly ‘hazardous and . ezpensrve, it is pecegsary to
select for the _purpose, speq1allzed ‘products of sufficiently high
value to absorb 1n'the1r selling '‘price thé cdost incurred in ship-
ment. As the eCOﬂOﬂlCS of feeding remains unsolved, the first
spe01es to be selected must be those requlrlng for their productivity
only a natursal environment.

Seen in this perspectlve the flrst ch01ce must lie in. pearl

andrgewellery products and” brine” shrlmo -eggs. - Both provide a

... product ;of value, easy to store and to transport, and for which
there is a wide-open world market for produgtion .of high waulity.
Ezploitation of bboth requlres only 1mprovement to their. natural.’

- environment and the minimum of essential imported facilities.

Both must compete with strong competition (Japan far- pearls,
Amerjes: and Cenada for brine’ shrlmp evgs) but, as the world
mérket-needs 2 so much greater supply of top quality products,
the, Pacifie islands can offer‘thelr large, unspoined, warm waters,

w?heying easily exploitable facilities, as a substitute for the

polluted cdastal areas of Japan and California.  Such scope can
attract large companies to-enter Pacific fglands’ aquaculture as a
buelneSS 1nvestment In the category of produce able to absord the
expense of exp0rt transport are live prawns for the fresh market or
frozen plnk ‘shrimp tails, of which the first production would be
ea511y taken up by regional requlrements.

CONCLUSION '+

Through a combination of scientific research, private investment, economic
development plamning by the territories and internationsl co-operation (UNDP, FAD
and SPC) applied aquacultural projects have already been launched in the waters of
the tropical and equatorial Pacific islands. Iimiting factors such as lack of
adequate knowledge of a large part of the area, difficulties-of supply of stock for

farmlng and of

cheap feed, lack of logistics and hazardous marketing cannot impede

the present movement towards better valorization of the most extensive mass of easy-
to—control unspoiled, warm water in the world.

*




12 PACIFIC AQUACULTURE CONFERENCE . | wnit”
, beld at '
The Instltute of Marine- Blology, Uhlver51ty of Hawall

6 -8 February11973

Thls Conference was held under the ausplcee of the United States Sea
Grant Programme, the purpose belng to try to ascertain how each organization
concerned with aquaculture could best contribute to its furtherance and how
best use might be made of ex1st1ng means of coordinatien.. It was therefore
of some importance to aquaculture activities in the whole of the Pacific area.

SPIFDA Project Manager, Professor Frango;e Doumenge, was invited to
attend., Other participants present represented -

Sea Grant : : Co
Netlonal Oceenlc and Atmospherlc Administration
{(Hawaii and Seattle)
'Instltute of Marlne Blology, Unlverelty of Hawaii
'Oceanlc Instltute, Hawaii..
Marine Labcratory, Guan Uhlver51ty
iooo.o. v Fish and Wildlife Division,-Guam - v
e - o HMarine Resourcee Division, Trust- Terrltory
- Basgt-West Center, Hayaii.

Several participants addressed the. Cdnferencelon the gtatus in the
‘Pacific of various fields of -aquaculture and 'the meetlng afterwards split up
1nto worklng groups -to. discuss in more detall the potentlel of individual species,

The meln SPECleS‘Of value to aquaculture were glven an order of
prlorlty for Sea Grant fundlng ‘in the Pa01flc Erea,f this was as follows:

'.;_Vertebratee: ' Seawturtles " (Chelenla)
‘ ‘ Rabbitfish x "(5igenids)-
C Mullet ‘ ”:ﬂ (Mugil sp.)
Milkfish - " . (Chanos chanos)
. - Baitfish for skipjack fishing
Invertebratess Glant freshwater shrimp (Macrobrachiium rosenbergii)
o Brine shrimp . {Artemia salina)
Shrimps - (Penaeid sp.)
Lobster -, o . (Homarus sp.)
‘Qyster (Ostrea sp.) .
Coconut crab (Birgus latro) T

Mangrove crab (Seylla serrate)%_




Other Species reviewed were -

Figh: Jack
Dolphin-fish (Mehimahi)

N Molluscs: . Giant elam
) Octopus
Mussels

Crustaceans: Crayfish/spiny lobster

- [
\
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(Carangidae SP. )
(Coryphaena hippurus )

';(Tridacmea and Hippopus)

(Octopus sp. )
(M?tilquﬁP“)f;lsﬂL;lh

: (Pgnulirus‘sp.)
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Report on the

SIGANID MARICULTURE IMPIEMENTATION CONFERENCE

held at the Hawaii Institute of-ﬂafiﬁecﬁibiogy'rv
1 - 5 November 1972

L by“
" Robert C. May
Hawaii Institute of Maring Biology

Introductory comments

| . Fishes bélonging to the family Sigenidae are widely distributed in the
Indo-Pacific region and are now the subject of considerable interest because of
their potential for mariculture. The atiention of mariculturists has been drawmn

to these fishes for several reasons. Siganids are highly esteemed as food by
indigencus peoples in many parts of the Indo-Pacific and the existing demand and
narket potential are high. Secondly, siganids have biological characteristics

which make them attractive as mariculture animals: they are primerily herbivores,
adapt well to captivity and can be fed either natural foods or artificial rations.
Siganids have been induced to spawn in capiivity in Singepore and Israel and
siganids have spawned spontaneously in captivity in Palau. One species has

been taken through its entire life cyele in Japan.

Zﬁditor‘s comment: This is not to say that at present siganid breeding
is an attractive proposition -~ refer (2) and (3) below;/

The purpose of the meeting was to review kmowledge of siganids and
progress in their mariculture to date and to formulate plans which would imple—
ment the farming of siganids on a commercial scale as rapidly as possible. It
was also felt that the meeting would help to aveid duplication of effort in
siganid research and would promote communication and cocperation between interested
parties,

Participants

Participents came from Guam, Singapore, the Trust Territory and three
institutions in Hawaii (the Oceanic [nstitute, the Hawaii Institute of Marine
Biology and the Bishop Museum).

Proceedings

Participants discussed the bioclogy of siganids, reviewed preliminary
mariculture efforts and formed an informal Siganid Mariculture Group which
drafted a proposal for a siganid fish farming programme, the overall objective
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being: S
"to enhance the yield of siganid species suitable for human consumption
by a variety of means ranging from management technigues in natural
environment to intensive culture®.

The following act1v1t1es Were identified as essential to the imple-
mentation of this objective.

1. Species survey. 4n effort be made to establish a generally-accepted
nomenclature and to identify siganid species in each region by use of photo~
graphs, scientific and common names. Revision of the family Siganidae
precently being carried out by Dr Lavid Woodland (Uhlver51ty of New England,

~_N&w, Australla) should materlally aid this effort. |~ Factors affecting the

' ‘local’market value of various species - palatablllty, abundance, etc. - -

L should be. identified in order to provide a rational basis for gelection of

. species to be cultured. :

2y Juvenlle—Adult farmlng. .In. certain areas large numbers of- Juvenlle

‘sigaﬂlds seasonally invade reefs. Collectlon of these. juveniles and thelr

rearing to’ market size represents the best immediate rrospect. for .the:
;uilnltlatlon of commerclal siganid fa arming, analogous to the Japanese method
. oft culturlng Iellowtall (Seriola qulnqueradlata - Temminck & Schlegel).

/Edltor 8 comment' In some areas farmlng in cages may produce
reasonable results.7

RIVE TARE S Frv‘production Research on sPawnlng in capt1v1ty, 1nduced gonadal
maturation and larval rearing are necessary to place slganld farmlng on a
- ‘sound- b8515 in the long term.

N o Productlon economlcs.' An analysls of all economic aspects of slganld
farming should: be carried out to esteblish whether the venture w1ll be
'commerc1ally guccessful in a glven set of circumstances.

a5 o Sping 1rr1tat10n and ciguatera, The irritant propertles of 31gan1d

.. Bpinesy while not = significant obstacle to farming operatlohs, should: be

.. studied more thorouﬁhly, end siganids from various localities should be: :
‘screetied for ciguatoxin (confirmation of ciguatoxin in slganlds is as yet
lacking).

The Biganid Mariculture Group agreed on a tentative plan of organization,
dividing tasks among partlclpatlng institutions. A report MPlans for a siganid
fish farming program“, Was produced,. outlining the programme and presentlng the
organlzatlonal plan." Dr T.J. Lam (Department of Zoology, Un1vers1ty.of
Singapore)-was chosen. as interim coordinator for the programme and. pergbénss Y
having: 1nfbrmat10n relevant to the programme should communlcate u1th Dr. Iem. -

Tt

o
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A FEED TREPARATION SYSTEM FOR CRUSTACEAN DIETS

_".‘:-_: by ‘_ 5 T

George H. Ba1ezs, Ernest Rosg and Loy CeBrooks
Howaii Institute of Marine Bﬂolngy

INTRODﬁCTION

The de”elopment of expe"lmental ratlons for crustaceans under’ ‘con-
31deratlon for aquacultur has been hampered by the lack of a 31mp11f1ed and
"1nexpen31ve method of binding feed lngredlents into a water~stable form, This

id espe01ally tTue if conventionzl feedstuffs are to be utilized. Standard
~pellets and "crumbles" manufactured for domestic animal production disintegrate
rapidly when placed in fresh or sea water, thus. fouling ¥he -meditln and rendering
nutrients-less avallable for consumptlon, For juvénile and adult shrimps and
¢rabs feed particles need to be bound tightly -enough’ to prevent undue .wastage
during ;the slow mastlcatlon process thus ensuring that 1ngest10n of a ration
can continrue for at least several hours after introduction. In addition, it

is highly desirable %o be &blé to store an anlmal ratlon w1thout refrlgeratlon.

- Ingredients mhlch have been tested for thelr binding ablllty include
agar, alginates, carageenan, guar and locust bean gums, gelatlns, cellulgses and
various other combinations of agents manufsactured under brand nameés. .. Some
success can. be obtained w1th each of thege additives when 1ncorp0rated at the
proper level into & diet. Experimentation in.our laboratory has indicated that
for any one of these binders, dissolution of feed is affected by feed ingredient
. combinations used, type of medium (sea or fresh water) and flow rate and tempera=
“turé of the medium. In additiony method of preparatlon is eritical for- some
systems, thus close attention must be given to quality control if adequate binding
is to be achieved. Although suitable, for. small batcheeumthe 1arge acale . pro~
duction of experimental ratlons bound with any of the above—mentloned additives
is limited by 1) cost, 2) avallablllty and. - 3) machlnery Whlch can be readlly
utilized in the manufacturlnu process. - :

FEED PREPARATION

‘ Feed 1nbred1ents used in anlmal dlets inelude” soybean meal, flsh meal,
,shrlmp meal, brewer's yeast and ground corn, to name a Ffeir. Hepresentatlve
experimental crustacean diets of differing protein: level and source are llsted
in Table 1. The- 1ngred1eﬂts werse first weighed out accordlng to formula and
thoroughly blended in a dry feed mizer. -All formulag” contain 20% hlgh gluten

durum wheat {(Triticum durum) flour., Kot water is added to the dry mizture
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at a rate of from 35% %o 457 by weight. The exact quantity is dependent upon

ithe particular comblnetlcn of ingredients in the formula. - Ration § used 45%

and ration 4, 35%. The mass is thoroughly kneaded' to wet’ all particles and to
form a tough dough. Kneadlng is readily accoumplished by pa531ng ‘the material
three or uote tines thrcugh a heavy-duty meat chopper fitted with a large bore
(10 mm) die. The machine used in this study is a Toledo Hi-Speed Chopper
(Model 5521) fltted W1th a 5 hp motor end reductlon gear drlve.

Vg

The resultant dough is shaped 1nto flnel forn by extrudlng W1th the

. same machide through e small die.. Rations in .this study were prepared u51ng a
3 mm die, althoigh large gsizes mey-also be suitable. ks the spaghetti-like

strands iere formed, they could eagily be spread out on flat trays. VWhen
correct water additicns fre made, extruded material may be stacked as deep as

v i3 elswithout Stlcleg uogebher  Bxtruded material is- subsequently drled at

2 BOPT for' 410 hours in a forced air oven and sealed in a1r~t1ght heevy—duty
plastlc bagu. ) :

Table 1. Percent composition of prepared experimental crustacean diets,

.‘rngreddenr } o i 3? i
“Soybean meal o 30,5 1 8.0 LB B0
~Hawaiian .fish meal ERAT R 4.0 - 6.5 11.5
Shrimp meal:: - T T 15,0 24,0 42,0
.Brewer's yeast . 5.0 5.0 . 5.0 5.0
Corn, grownd 40,5 A7.0 355 12.5
Wheat f£lour, high gluten 20,0 20,0 . .. 20.0-f 200
. Tricaleium phoephatc 3.0 - -~ -
Vitamin-trace mineral - v
premix 1.0 1.0 1.0 1.0
. Total protein, "calculated | 25.0 25.0 30.0 40.0

e s

RESULTS

4

’ _ Results of. water stability teste conducted on dlets prepared by thlsz

' methcd are presented in Table 2. These data show that binding efflclency 153

affected Yy diet compceltﬂon as would be expected Stability in sea water |
UBS‘ﬂODSlStently better than in fresh water. Nutrlent dissolution from each.
partlcle is epparently slower in sea water due to the higher 1on.concentrat10n
in comparlson to. fresh water. . At the end of the five-tour tests all ‘particles
were” etlll flrm, retalned crlglnal ehepe -and could be handled without falling
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apart. Losses displayed in Table 2 wére considered acceptable for aguatic

- cruatacéan feedlng.‘ Under intensive farming conditions it may be advantageous
to feed growing shrimps every 3 to 4 hours, meking a longer ration stability
time vnnecessary. In fact, the present cost of producing a more stable ration
may well be uneconomlcal in terms of the benefits derlved

Rations were subsequently tested in feeding experiments to evaluate
their growth’ promotlng ability. Animals were held under controlled laboratory
conditions in fibreglass aquaria. which provided a 0.9 m? ‘bottomr area with no

. aubstrate. Results of these studies are presented in Table 3. In” general
“these data show that all'diets produced good growth with low mortality.

Under the conditions of this study it seems logical +o conclude that
the feed preparatlon method desecribed offers a 51mp1e, rapid and relatlvely
- ineXpénsive technlque for producing experimental crustacean rations Wlth
acceptable-letels of water stability. In addition, these rations are capable
of producing good growth when fed to two species of Penaeid shrimp,

Table 2. "Percent dry‘mattei Weight'loss of prepared crustacean dietg in water(1)

: : 1  hour "% hours 5 hours -
Ration ) ‘ ‘ : ‘
| Sea Fresh Sea Fresh Sea Fresh
% 6.7 10.7 9.8 11.6 | 11,3 | 124
2 6.4 11.9 8.2 11.9 8.4 1+ 12.3
-3 5.9 13.1 9.5 13.2 19.4 13.4
4 5.8 14.3 9.1 16,3 10,5 |  16.6

(1)2600 flowing at 6 litres ﬁer minute.

Tahyagfiwgeaulte_of,feeding studies using prepared crustacean aiete.

fm
hl

‘Experi

Number mental Mean weight,grams Woight Sur-

Species Ration of . Incy, vival
eriod itd i *
animals da'_vs ) Initial Pinad (%) (%)
Penacus japonicus | 1- 15 | 25 1 2.25 "4.63 1 105.8 93;3:{
,oowm ] 2 15 25 . 2.27 | 4.70 - | 107.0} 86L7 |
L g 15 25 1,66 5.62 | 23%8,6] 93;3"L
Lo Lo 4 15 25 1.50 |- 6.44 . .329.3[100.0 |
| Pepaeus aztecus - | 2 155 25 0.58... | 1.20 107.0) 95.5
*



Y

N

19
INTENSIVE CUL?URE OF EENARUS SHRIMP IN BAWAIIL -

by

'Rbbert D éordouer _ ,
Hawaii Institute of Marine Biology

The Penaeus shrimp research progranme at‘tho;Hawaii Ingtitute of

- Marine Bivlogy emphasizes two aspects of mariculture:: feed development- and
- intensive mass"culture of juveniles to market. ... o ' s

Our mass holdlng technigues were deVeloped to overcome problems
spe01flc to Hawaiis shortage of land ‘adequate for mariculture and very expensive
land and: labour. In- many 1slands in" the. South Pacific: that otherwise have
optimum conditions for shrrmp culture, the lack of sufficient land' adequate to
produce a commercially profitable shrimp crop is a problem,

~Farming of any organlsm 1mp11es control control over: env1ronmental

.‘;Q:varlables, predatlon, competltlon, health reproductlon, feed conversion, ‘and

harvesting. * Control éver these factors allows us to.menipulate the cultured

.oanimal to maximize yields-to’ the farmer. In more, .advanced -animdl hushandry the
.-genetic component of the ahimal is also manlpulated to produce 1arger, faster*
-.growing or. better feed—convertlng anlmals. :

. Usually P@naeus are raised from postlarvae in ponds where there is
very little control over even the most grossly limiting variables, Consequently,
yields per square metre are uneven and generally low. Whereas the average pond
yield is 0.1 -~ 0.3 k/m in the best managed ponds, and is 2.5 k/m in the newest
Japanese-designed tanks (K. Shigueno, Kagoshima Prefecture, Japan), we expect to
harvest ten to twenty times that by raising Penaeus in plastic mesh trays
stacked up through the water column.

Our current trials using this method are very promising., Growth
has been roughly equal to control shrimp raised in the conventional mammer in
a gand bottom tank. On our first trial, mortality was 10% per month after we
modified our tanks to keep the direct rays of the sun off the trays. Our
present tank design is hardly finalized but the concept is gquite encouraging
and ve are presently preparing to build an improved model.

The prototype in which the present trials are being conducted works
as follows: We have constructed a 10m xz30m tank, 1.2n deep. Running down
the length of the tank, bisecting it, is a block wall on which a trolley rides
at about 0.1 m/sec. Attached to the trolley, and extending into the water on
both sides of the centre wall, is an air 1ift pump. This device is simply a
vertical length of pipe stuck into the water with air injected into the bottom.
The alr forms bubbles and rises, carrying water up the pipe. At the bottom of
the pipe we have attached a horizontal extension pipe spanning the width of the
tank. This pipe has a slot allalong its length which picks up water from the
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entire width of the tank. As the trolley carries the air 1lift pump along the
length of the tapk, particles of food that have filtered down through the stack
of mesh trays are sucked up, pumped up the vertical pipe and redistributed
acrogs the top of the stack of trays. The distribution pipe can be adjusted to
send waste particles to a drain along the side of the tank by turning the slit
to the top of the pipe.

. The water in the tank is continual 1y being aerated by the pump =nd
thus supplying oxygen.for the ‘shrimp and ozxidising dissolved metabolites. Solid
‘wastes can be cleaned out at will, which prevents the development of bacterial
decomposition and its resultant stresses. Food can be continually redistributed
with almost no waste. Water exchange can be minimized in this system since water
quality is maintained at a high level and oxygen is contlnously being added to

: ”'the water, SBince water exchahge is minimiged, temperature control ean be

malntalned with great precision. The incoming water can be dellvered free
of predators, competltors and even of fouling organisms.

. 4n important adventage of this system is that shrlmp can be continually
stocked and continually harvested -throughout the year. The farmer can guarentee
dellvery to the market of a known quantity and sigze shrimp. Formerly, a pond
'had to be stocked all at one time and” harvested only once or tw1ce a .year, thus
rlsklng a glutted market and lower market price for the shrimp. . The -develop-

" ment of an intensive gystem of Penceus shrimp culture will allow us to control
many aspects of the environment and result in large production of shrimp at
relatlvely low cost on- Pacxflc Islands Where formerly no shrimp at all could
be raised. : R S oo i
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GIANT PRAWN CULTURE TRATUING PROGRAMME

Hawaii

15 June ~ 5 October 1972

The State of Hawaii DEparfﬁent of Fish and Game, after years of.
research, have discovered a viable method for rearing the Giant Malaysian
Pravn (Macrobrachium rosenbergii) in captivity. Recognizing this success
in Hawaii, the lMekong Coumittee of the Hconomic Commission for Asia and the
Far Tast (ECAFE) requested, through the East-West Center Food Institute at ;
the University of Hawaii, aid in developing a training programme in the culture
of the Giant Prawn for fisheries officers in the Mekong area. This request '
culminated in the implementation of the Giant Prawn Culture training programme,
by which ten participants (two each from Cambodia, Thailand, Mauritius end
Hawaii and one each from Malaysia and Tahiti) completed an intensive four-month
COUrse.

The course was sponsored by the East-West Center Food Institute
and ECAFE and cooperating institutions were the Hawaii State Figh and Game
Department, Fish Ferms Hawaii Ine. of Maui, the Hawaii Institute of Marine
Biology, the Department of Animal Science and Ocemic Institute.

The programme included training in larval culture, pond management
end in the solution of engineering problems that had been overcome at the
Anuenue Research Station of the Fish and Game Department at Sand Island. The
direction of the course at Sand lsland was by Mr Tekuji Fujimura, who originated
mass~culture work with the Malaysian Prawn. The objective of this part ‘of the
programme was to develop skills requisite to plamnning and implementing prawn
culture operations. '

The Hawaii Institute of Marine Biology provided = week's instruction
in shrimp nutritional problems, intensive phytoplankton culture and shrimp
taxonony. The Oceanic Institute at Makupuu was the site of an additionel
week's activity in which the participants learned techniques of inducing spawning
in the grey mullet, learned to culture phytoplankton using sugar cane waste as
a source of nutrients and, through numerous seminars, were introduced to a
variety of problems that arise in aguaculture. Shrimp disease problems were
covered by the Animal Science Department at the University. The participants
studied field management of a prawn farming operation at Fish Farms Hawaii Inc.

The principal objective of this overall programme was to provide
gsufficient practical training in the culture of Macrobrachium to enable the
participants to construct and operate a hatchery and to raise the juveniles
through to adulthood in captivity and to give some understanding of the problems
arising in related fields,
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It is not plénned “at preséht to repeat the course in Haweii., However,
it might be possible that the State of Hawaii Department of Fish and Game would
agree to one or two graduate student assistants working with Mr Fujimura for a
period of up to one yemr. Such participation, it is thought, would give a
thorough grounding in the techriques, both biological and engineering, required
of a commer01al programme of prawn rearing. . P
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Extracts from
"ECONCMIC FEASIBILITY OF ERESH.WAfLR PREWN FARMING IN HAUATI®
B, oy
. Yﬁnglcheng Shang
Aeeistant-Economist;‘University of Hawaii

A 49~pagé mimeograph (June f972)
published by - '

Beonomic Research Center

University of Hawaii

- 1110 University Avenue
Co ~ Honolulu, Hawaii 96814

H

The FlSh and Game Division of the State of- Hawail 1mported 36 glant
o freshwater prawms: - {(Macrobrachiur rosenberggl) from Malaysia in 1965. After
a thorough investigation of the phy51cal and biological characteristics ‘and after
numerous rearing trials, a mass rearing technique was developed, The State f
sclentlste can now hatech eggs and rear them through the lif e cycle. To date
: more than 2.willion prawms, comprlelng flve generations,; have been producea from
'_the 36 orlglnally imported prawns.. The advantages of this particular spe01es
over many other crustéceans are: (1) It readily adapts to & wide range of
. salinity, (2) it is amemable to culture techniques, (3)1t breeds throughout the
o _year under natural conditions, (4) a large female can produce as meny as 80,000
.. esges, (5) the female carries and cares for eggs thus resulting in relatlvely high
- hatchlng suceess, (6) it has a relatlvely short larval life, (7) it is a fast-
i:grow1ng omnivore, feeding on both animal and plant materials and (8) taste test
'done by an independent laboratory in New York indicated that the frozen freshwater
prawn was more delcctable than frozen sali water shrlmp.

_ Although ‘it is technically feaﬂlble to produoe provne 1n Hawall, the
eoonomlo Teasibi ity of this produection has yet to he determined. The major
7 .objective of the study is to evaluate the economic fea51b111ty of freshwater :
L prawn produotlon in Hawall.

. The study is divided into siz sections. The method of evaluabing
investment worth is presented in Section II. Section III estimates the cost of
Jjuvenile prawms, while Section IV measures the economic worth of the 1nvestment

. in prayn farmirg. The prospects of the industry and a summary and conolu51ons
1;rare presented in Sectlone V and VI. (Text of the latter Sectlon followe'— Ed. )

‘.'.""'-‘ -
o

Two major steps are 1nvolved in prawn proéuctlon on a commercisal
scales (1) producing juvenile prawns (ezgs to stockable size) in a hatchery and
(2) rearing stockable juvenile prawns in ponds to market 31ze.

*T, Fujimura and H . Okamoto, Notes on Progress Made in developing a Maes-culturing

Technique for Macrobrachium rogenbergii in Hawaii, DlVlSan of Fish and Game, State
of Hawaii, 1970.
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Juvenile prawns are an 1mportant input to the industry. The costs of
produclng Juvenile prawns are estimated amd the bresk-even price of juvenile prawng
is caldulated., The calculation is done by using the present value formula under
various conditions. The level of production is the ohly variable that makes a
gignificant difference in the reaults of the calculatlon The calculated break-even
price of juvenile prawne ranges from $5.33 ~ B.12 pér thousand based on an annual
production of 16 million and from $4.10 - 4.69 on an ammual production of 23
million. Production could be. increased. by reduéirizg the mortality rate and the
length of the productlon cyclea :

The economic worth of 1nvestment in pravn farming is also measured by
the present value method. The net: present value and the break-~even price of prawn
farming are calculated. The crlterla are that (1) if the calculated net present
value is positive, investment' in prawn farming would be profitable and (2) if the
calculated break-even price is lower than the expected farm price of prawn,
investment in prawn farming would also be profitable. .The ezlculdtions are done
by two .levels of' production: 3,000 and 4,000 pounds PET acre per year; ' four

slzes of farm .o Q-acre, 50-acre, 100-acre, 150—acre, . five levels of ‘discount
.rrate._ 6, 8,. 10 12, - 143 - and three levels of farm pice (present value
'calculatlons only) - $1.20, $1.60, $2 00 per. pound.. Except for the 1Q-acre

farm at the price ofi$1.20 and $2.00 per pound and the 50 and 100-acré farms at
$1.20 per pound the calculated net present values are all positive., The calcu~
‘lated break&even price of prawn varies with the farm sizé and the-discount rate
dsed. It is in the range of $1.09 = 1.86 per pound when the annual production is
3, 000 pounds per acre and in the range of $O 90 - 1.48 per pound if the annual
;‘productlon is 4,000 :pounds per acre. As one would expect from the cost data, there
are economies of scale, The large scale operation is more profitable than the
'small ones. The minimum price of prawns for a 150~acre-farm is about 50 percent
'lover than those for a 10-acre farm, : ‘ :

The prospects of‘this'industry'depend on the market potential of
prawns, It is estimated that the local market potential is less than half a
million pounds at the price range of $1.60 < 2.00 per pourd: with heads on. "It
requires less than 170 or 125 acres with ah annual production of 3,000 or 4, 000
pounds per acre respectively. :If the price of prawns is about the same as.
that of shrimp of comparable size, which is eguivalent to about $1.20 per pound
in live weight, the local consumption may be over 0.5 million pounds under an
adequate mariet promotlon programa rﬂl;

. There ls a potentlal matket on the U. S malnland and 1u.Japan. However,
it is unllkely that locally prodiced prawns can compete with shrimp of comparable
size in’ those markets at the present unless production cost is reduced and/or
the price of shrlmo is still inereasing there. With demand for shrimp outpacing
supply, shrimp prices have besn increasing rapidly during the past few years in
the United 3tates as well as in the world markets. This appears to.Hold some
promise for prawn farming in the future.' _ e R



o

27

Since there are no commercially operated prawn farms in existence here,
most of the data used in this’ study Er¢ based on preliminary estimates. The
estimates of the production costs of -juvenile’ prawns are based largely on the
actual data of the hatchery owned by the State, while the estimates of prawm

farmlng are besed on several sources. Thg*former estimates are .ccnsidered more
rellable than the latter. . iy -

The value of agricultural land ranges from $4.000 to $25,000 an acre,
It is assumed in this study that land is leased from the State. The rent of State
agricultural land is relztively low, about $25.6 per acre .per year.  Such an
assumption would; blas the estimation on the high side (on the low side for break-
even price estlmates) in the case of land purchased or leased from other sources.

Freshwater prawvm is a new product. Iittle information is available at
the present congerning the price and demand for prawns.. It is assumed in this
study that prawns are closely competitive with shrlmp of comparable size, However,
thése two prpducts are not strictly comparable. The taste test indicated that
frozen freshwater Pprawna were more delectable than frozen salt water shrimp and may
command a higher, price. The market potent1a1 of pravm in the local as well as
outside markets should ‘be 1nvest1gated.closely‘1n_the‘future.

The farming method described in this study is a labor intensive
operation. Harvesting and feeding are all done manually.. The cost of production
would be reduced significantly if the farm' could be mechanized and if -a better and.
cheaper commercial feed could be developed. Since laber. and feed'are the most
1mportant cost itens, further researcn to cut these costs seems necessary.

Fish farmlng generally requires a higher leVel of management than
conventional agriculture in the sense that the technology-as yet lies mainly in
the realm of art. rather than science: For any 1nd1v1dual or. firm ewhbarking on a

- coufercial, prawn rearing venture, it is essential that the operatlon be-headed

by or closely advised and supervised by & person specifically trained in the
culture of prawns, At present, only a few persons have this competence within

the State. . Training of management personnel séems necessary: before a commercial
prawn 1ndustry is started
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BREEDING OF COCONUT CRABS (Birgug latro)
; IN THE NEW HBBRIDES N

The rews bulletin publlshed by the French Re51deney in
the New Hebrides (page 10 of the issue dated 25 March 1973) (Thirteenth
Year, No. 12, week from 12 to 18 March) contains a note on = native
coconut crab breeding Project..

s "At Fanafo, a v1llage 81xteen miles from luganville,
-....on the igland of Santo, a coconut crab (Blrgus latroJ breeding
+ venture -has been started

"Between 800 and 1,000 such crabs, all of them of fair

- ..size, are parked in “three énclosures. Bach of these enclosutres is

A maderup of sturdy’ w1re—nett1ng (g01ng deep intc the ground to prevent
escape by burrow1ng) capped with corrugated iron (to prevent the '
:.crabs from cllmblng out), Mwo further enclosures, each of them
..gpaeious, are being constructed. Within the wire-netting, the ma~
tural wooded habitat of thése crabs has. been preserved; so that they
can nest in the tangled roots. The coconut crab is a sturdy creature
and no elaborate 1nstallatlons are required.

. "The v111agers, anx1ous not to destroy the free-11v1ng
: crab population, alternate between several areas previously defined

for the pilrpose of choosing ¢rabs for breeding, 3Besides which, a"'=

_good many crabs are contributed by the people of other v1llages,

such as Port~01ry. - c -

: "The young crabs’ are fed on. sprouted cocenut and bread

After the first moulting, the growth. rate increasgs and the- craba o
. so0on reach marketable size. .
c "Phis is a proflt—earnlng venture since & crab sella
for around 200 franes, =nd major investments are not reguired. ‘In
Santo and elsewhere, crab-breeding could well provide a useful source
of income for other villages. There would be a demand, since Vila,
Santo and even Noumea could absorb far more crabs than are now
available. The example set by Fanafo could well be followed else-
where",

This note is accompanied by two Photographs in black
and white,
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APPEAL
for information coacerning
Cetacea washed ashore

- Dr Paul’Rancurei, CRSTCM, Noumea

ORSTOM, in Nouméa, has begun. to keep a record of notable
marine incidents ocourring in the Western Pacific. It is chiefly
interested in forms of aquatic animal 1ifé (whether such animals be
large or small), washed wp in large numbers, and in any unusual form
of such life which may be stranded on the coast.

" In recent months ORSTOM has investigated reports of the
gtranding of Cetacea in the New Hebrides and Loyalty Islands, and of
fur~seals in New Caledonia. Such. reports may concern large Cetacea
(such as whales” and- sperm whales) or small ones (such as dolphlns)
whether stranded in large numbers or individually; or forms of marine
aninali 16 unusual in the area (the sea~lion in New Caledonia is
a case in p01nt) - They may relate to dead fish washed ashore in
large numbers, or to dense shoals of small crustaceans. Such phenomena,
together Wlth any apparent changes in the colour of the sea (whether

‘”1nterest to ORSTOM

The ORSTOM research workers in Noumea vould also very much
like to have reports of any attacks by sharks, agzinst either human
beings or boats. .

. 4s. regards stranded Cetacea, 1nformants are asked as far
as posslble--- e U

L To supply photographs. These shonld be- taken perpendicularly
L to the aninal,’ So as to avoid’ foreshortenlng Scale
should. be cdded by 1nclud1ng some famlliar obgect of known
‘dlnen51ons S eodn T

2, Po indicate measurements, and the proportlon of males
and females. . P ~ N
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3. To preserve, as far as possible, the bony parts (cranig
and jaws), which will be sent to the Taxonomic Museum,
Amsterdam, Netherlands, for study by Dr. vam Bree.

4. To note the state of the sea and the weather at the
time of the*strandingi_ .

D To provide information steh ag would assist a scientist
in reaching the scene of the incident with the minimum
logs of time,. 80 as to undertake biological examinations.

The above information should be gent to:

- Dr. Paul BANCUREL, or .. . . .o

St

)

M. Rene GRANDPERRIN ’ at.l

"'ORSTOM,

"'"B.'PL' 215.,
Yol TE L . Lo akon RIS Con SR
““"‘;NOHEEa: New Caledonlafné“

.G

Telepmne' 610.00 - Teleg_rams,a.. ORSTOM NOUEA
T 62455 Lo T
: .526 77 S

- conrn, chemeedioe S .
For those of our readers who "possess o Works of,rgfgrence,
the following brief account may assist them in maklng a spee&y
identification of any specimen of +he Cetacea Whlch may have been

T‘Tashed. ELShOI'e- . X - ) ) i"(-' ”‘-‘ e BT :"-‘['
The Cetacéa'féil into two sub-classes: *"

1. e Mysticeti, or whales properly-gd*called, with. .

: Whalebone (baleen) instead of teeth. In the South
Pacific, the Megaptera (falrly big) are the ones most
componly encountered. Howevedr,' spec1mens of swall
specles (such as the Minke or Dwars: Whale), about which

'very }1t%1e is known, may be met Wlth." :

2. The Qdontoceti, or toothed Cetacea. These £211 into
four classes, according to how many teeth they have in
the upper and lower Jaw, counted separately.

Groug Is _JL_to 0/27 (%his means that the range runs from
specimens with no teeth in the upper
Jaw and 1 in the lower to specimens
with no teeth in the upper jaw and
27 in the lower).
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Group TV: More than 30 teeth in upper or lower jaw:
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. Monodon 0/0 = 1/0 (Naxval Whale) -
_“'Hyperoodon b/inm'O/Z (BotflenosedZWhale)
;f-.ziﬁﬁius S 0f1 - Q/2‘ (Beﬁkéd Whélé).lm'

Mesoplodon  0/1 - 0/2 (Beaked Whale)

Berardius 0/2 ~ 0/2 (Beaked Whale)

Grampus 0/6 ~ 0/14 (Risso's Dolphia)- -

Koéia . 0/9 - 0/14 (Pyguy Sperm Whale)
(

Phyﬁeter ‘ 0/2@- 0/27 (Sperm Whale).

Group IT: 10 to 20liﬁ upper or lower jaw:

Gldﬁiqephala“ 10/10 (Pilot Whale)
Pseudorea 10/10-11/11 (False Killer Whale)
Orcinus 10/10-12/12 (Killer Vhale)
Feresa - 311/12.}m"' ' - AR AN B
Orcoella 12/12 -.19/19

- Nébphocoena 15/15 - 19/22°

Group ITT: 20 to 30 teeth in upper or lower jaw:

Phocoena 19/22 - 27/27“_(Harbor"Porpoise)-ﬁ
Steno ' | 20/20 -~ 27/2_7f (Rough—Toothed DOlein)
Tursiops 25/25 ~ (Bottlenosed ' Dolphin)

(
Peponccephala 25/25 - (Mallicolo Porpoisei
. Cephaloryrchus 25/25 -~ 32/32 (Maggie Porpoise)
(

Lagenorynchus 27/27 - 34/34 Magpie Porpbise)'-i

)
[

Delphinapterus 32/40 . (Beluga) B
Prbdelphinus '34/34 ~ 52/52 (Long—Beaked bbipﬁiﬁ)
Lissiodelphis  43/43 - 46/46 (Long-Beaked Dolphin)
Delphinus 47/47 - 65/65 (Dolphin).
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Naturally, the above is somewhat arbitrary and is nerely
designed to 'assist in dlstlngulshlng between the warious kinds of
Cetacea, which. may externally look very much allke. Furthermore,
some of the above genuses live in chilly waters.” But there are
always liable %o be surprlses in the dlstrlbutlon of these large
migrant anlmals.

Measurements to be taken: aa: Distance in front of anus
' ab: Distance in front of fin
~ad: Distance in front of dorsal fin
" b: Length of beak
bb: Length of fin
hd: Height of dorsal fin.
'1d3. ‘Length of dorsal Fin
It: Overall length
gt Width of tall

The folloﬁiﬁg should also be recorded:

No. of teeth, upper Jaw and lower Jaw;
Colour,_
Sex,
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Cetaces:;

———

A TFew Notes on Sfrandings in the Pacific -

during the Last Few Months

‘ The Pacific is vast, its islands, atolls and reefs
irnumerable. Until recently, population density was relatively low
and communications were often noh-existent. Hence up to a few years
ago information about the stranding of marine animals, as supplied to

. the appropriate scientific authorities,was scant indeedy Recently,

however, -population has notably 1ncreased transistor radios are”
comimon, and communications by aeroplane have 51gn1floantly developed
with the result that the scientiste are no longer guite so badly off
in this respect as they used to be. Nevertheless, there is all too
frequently a considerable time~lag in reporting, and laboratories
find themselves frustrated of interesting and valuable data which

‘could have been investigated had they been alerted -at once. - This

state of -affairs is largely due to the fact that coastal ‘island-dwellers
are not aware that a stranding can be an event of major scientific
interest. : 411 too often, it is for them no more than a. striking but

by no meane_exoept;onal natural phenomenon If they‘only.knew !

Ve are exceedingly 111—1nformed about the marine mammals,

_large and small, which freguent these areas. Many species gre.

represehted only by a few skulls in museuns and‘are considered to be
extremely rare. Whether they are so in fact is another metter: it

often happens that a species is considered rare only because information
is s0 scanty,- as we shall see. Very little is known about the movements
of these animals and the ecological conditions in which they live, -and
only .by repeated examinations on the occasion of strandings can we

hope .to fill the gaps in our knowledge. This is vwhy news of a etrandlng
should be passed with all possible despatch to the nearest science
centre or scientific:authority, =zo that accurate observatlons may be
made by trained personnel. :

Since the moment when CRSTON,. in Noumea, first took up’
these problems, a series of strandings have been reported. Curiously
enough, most of the animals involved were rare(whlch would seem to
show that rarity is 1ndeed a subjective notion ') o ‘

In June-July, 1972, a Kogla brev1ceps (a llttle Cetaeea

wbelleved to be rare) vas washed ashore at Poum in New Caledonisi-

Since 1871, 10 more than a hundred or so spec1mens of - this.spegies
heve, been captured anywhere in the Uorld ! Accordingly, very llttle-
is known about its movements and food habits. As luck would have it,
the animal was photographed and the photographs, many months later,
were handed to Professor Frangols Doumenge, who has recently passed
them on to me.
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In August 1972, at Yate and again on Kounie (Isle of Pines),
New Caledonia, two sea~lions Were washed ashore. That found at Yate
was 8till alive and was looked after by Dr. and Mrs. Catala at the
Noumea Aquarlum, Where i still-attracts a good ‘deal of attention.
The other 6ne was dead when washed ashore at Gadji; it was buried
and I myself assembled the skelefon’ only last month. The animal in
question was a fur seal - the first and only one to be stranded (as
far as we know) in this part of the world., Both these young animals
had. certalnly belonged to a schpol come all the way from-&outh of
New Zealand or south of Australla.‘ Slnce the dranium examined was
.that of a young anlmal, “the sPeclallsts ‘have been unablé to decide
where exactly its gwner came from. The skulls of members of the two
Bpedies - Arctocephalus forsterl from New Zealand -and Arcfocephalus
dorlferus from south of Australla —~ are abBolutely 1dentlcal.

o T In November 1972, a group of Cetacea was' Washed ashore in
the southern part of Halllcolo Island in' the' New Hebrides. No less
than 231 arimals were involved. Unhappily, ORSTOM was: 1nformed only
ten days later, and by the time I could appear on the scene 22 days
had. elapsed. This delay'was most unfortunate in that it mlght hawe
"been péssible to find out, by biological exapination, why this very
largé~scale stranding had occurred. Here again, the species
"involved 'was rare and 1ittle kmown ~ Peponocephsla electra -~ and very
few ‘strandings are known to have occurred anyhere in the world. These
animals were washed ashore on Malekula during the night of 15-16
HNovember, at high tide. & flrst group of thirty-two anlmals, mostly
males, ¥Was stranded while the rest: of* the school stayed out in’ the
bay.: Then, at the next high tlde, no less than 199 animals threw
themselves on to the beach at the other end of the bay.: The shape
.of the bay isg such as to suggest a reason for the stranding, but I
arrivedion the scene too late to be able to test my assumptions. At
night;these anlmals nav1cate by means of a kind of natural echo -
device’ worklng on the same prlﬂelple as the echo-sounder, and it has

¢ been. suggested that they were led agstray by layers of warm fresh’

water emerging into the bay from rivers and streams; it is p0591ble
that the sounds emitted by the animals were. reflected by the fiesh
water, leading them to believe that they were suddenly in the shallows,
Since they normally live in deep waters, they may have given way to .
panlc, and when the tlde ebbed they. found themselves prlsoners.
In 811 Iikelihood thewfirstrashore were the leaders of the
school. The remaining animals, and especially the females, would
have remained in the neighbourhood listening to the leaders' cries, and
at_the next hlgh tidey being ‘gregarious and probably led’ astray, too,
by vwhat they 1mag1ned was the bottom, they found themselves stranded
Clearly, this assumption, if borne out by facts, would explain many
a etrandlng. But- immediate amalyses of water in the bay Would.pave’
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been necessary, and three_weeks‘later, by the time I had arrived, the
oceanographic and meteorological conditions had entirely changed.

In December 1972, in the south of the island of Efate
(¥ew Hebrides), a female specimen of Globicephala macrorynchusg was
stranded on the reef and killed by a native fisherman. The =nimal
was buried and it should be possible to re-assemble the skeleton or
at least to undertake some“ﬁeasﬂrements.

At the same time, on Ouvea, in the Loyalty Islands, two
long-nosed dolphins were washed ashore ‘But the islanders were able
to refloat both of them, and, contrary: to what happens when large
numbers are involved, both ended up by-disappearing out to sea.

HMr. R.H, Baird, SPC Fisheries Officer, having appealed
for information to the various fisheries departments of the Western
Pacific, I was told by Mr. Gregory, of the Fisheries Department in
Honiara, that a "whale" had been stranded on an islet in the Solomona.
The amimal, probably injured by a ship, seemed to have dled of its-
injuries and to have been washed wup on Kennedy Island, near Gizo.
Unhappily theré were transport-difficulties, and the animal's remains
were washed out to sea in bad weather, so that no further investig—
ation was possible.

It appears from thé'ﬁeWSPaférs,théf a 16=foot Cetaceus was
washed ashore at Mahina (Tahiti) in Januery 1973. From the photographs,
it would seem to have been a Globicéphalus and a member of the species

Macrorynchus.

It is clear that once people have been made to realize the
importance of these matters, reports of strandings will come in
increasing numbers. However, if the meximum possible kmowledge is
to be obtained concerning these animals (by an examination of stomach
contents, sexual state, and the make-up of schools), it is important
that the scientists be advised with no loss of time, so that they
may attempt to discover those additional secrets which may ~ who 2
knows ? - provide a key to a better understanding of the marine
TMammal,
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