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Figure 1 Pearl shell exports from the
Cook Islands, 11945 -1981.
(from Sims, 1888h)

Figure 2° Annual fluctuations in iréchus
exports from New Caledonia.
(from Bour and Hoffschir, 1985)

Figire 3 Scope for growth of the mussel,
Mytilus edulis, at different
temperatures and rations.
(from Bayne et al., 1873)

Figure 4 Mr. William Nejom holding green
‘snails at Aneityum, Vanuatn.

Figure 5__Souvenif-vendors.a£ the market
in Port Vila, Vanuatu.

Figure 8. Polished shells of green snail
and trochus etc.

Figure 7 Sheld necklaces made of gowries, -
cockles etc. at the central market
in Papeete, French Polynesia. .

Figure 8 Shell souvenirs including bracelets
of trochus shell (the basal whorl is

cut and polished);

Figure 9 Green mussels grew on iron bar at
Raiatea, French Polynesia.

Figure 10 ‘Reef gleaﬁers on a muddy tidal flat
in the west coast of Viti Levu, Fiji.
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Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

11
12
~in baskets, same as the above,
13
14

15
--(Eucheuma'sp.)_cultivated'in-Vaia“u.

16

17

18

A bivalve Anadata sp. for sale at the
Fishery Market in Tongatapu, Tonga.

Edible sea urchins (Tripneustes gratila):

_Diver~fi3h9rmen in Vavafu,'Tnnga.

A giant clam (Trldacna squamosa) just

harvested by a dlver in Vava u.

A care-taker hblding:his"éeaweed
An'exheTiﬁéntdi'fatm'cf Eudhéhméiép;
with sticks and_nglcn_strjﬁgs’to=
hold the seaweed, in Vava'u.:

A small'ﬁatchery at'Léngéf'ISIdﬁd'in '
Pohnpei Lagnun, the Federated States

of Micronesia.

Giant clams (Tridaché“défdéé).kgﬁt.in; '

‘a nursery cage in Pohnpei Lagoon,

originated from the HMDC in Pa]au; ;=-"‘



Figure 4  Nr. Wiﬁll.'_iam Nejom hu_lding' green
snails at Aneityum, Vanuatu.



Figure 5 'Sqﬁvenif féhdurs-dt'thé'market
in Pert Vila, Vanuatu.

Figure 6 Polished shells of green smail
o and trochus etc.
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hell _ acﬁéjmédefﬁf'cowrleé,' _
' 065315$;§§0}:3£ the'bénttalnmarket
in ‘Papeete, French Polynesia.

Figure 8 .$hE11_?buéehjf$ inq1uding:bra§eIéfs
| ‘of trochus shell (the basal whorl is
cut and polished).
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Figure'S-_Greén_pussels“gfe#'on“iron bar at
' Raiatea, French Polynesia.

‘Figure 10 Rééfzglaaﬂefsfﬁn'é muddi tidal flat
" in the west coast of Viti Levu, Fiji.



Figﬁre }1- A bivalve Anadara sp. f0r3§diﬁf£{-thé'
' Fxsherg Harket in Tongatapu Tonga.

'FigifoIZ Edlble sea'urchins (Trlpneustes gratila)

in baskets, same as the above.
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Figure 14- A giant?blamJ(Tfidacﬁa‘équamosa) just

harvested by a diver in Vava'u.
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Flgure 15 A care taker hoidlng h1s seaweed
(Eucheuna sp.) cultivated in Vava u.

Flgure 18 An experlnental fafi'of Eucheuma éb
with’ stlcks and nylon strlngs to
hoid the seaweed in Vava u.
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Figure 17 A'$ma]}'hatcher3 at Lenger Island in
" Pohnpei Lagoon, the Federated States
of Micronesia.

:FiQUre 18 'Giant-clams_(Tridacna_derasa) kept in

a nursery cage in Pohnpei Lagoon,
originated from the MMDC in Palau.
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Aquacnltural Status of Crustaceans .and Freshwater Fish in the

Sduth Padific Islands (Tahiti, Tonga, Fiji and Vanuatu)
Shigemiisn SHOKITA

Department of Marine Sciences, Collegé of Science, University of

-the Ryukyus, Okinawa'903~01, Japan

We'carried out a survey of the aguacultural status in.South
PacificrlslandSZSuch as Tahiti, Tonga, Fiji and Vanuatu in a
pfojéct'undertaken b& the Japan International Cooperation Agency
(JICA) on Aprii 3 r'éo, 1989. I myself investigated the
aquacul tural status of crustaceans and- inland water fish in these
areas. The results obtained and some commgnts are summarized as
folloﬁs:

1. Useful Crustaceans and Inland Water Fish
The useful crustaceans and inland water fish of each

country are shown below.

Tahiti:fSpiny_and slipper lobsters—-Panulirus penicillatus,

P. bolyphagus,?arribacus antarcticus and P. holthius; caridean

shrimps~Céridina s?p,, Palaemon debilis, Pal. concinnus and

Macrobrachium lar; squilla-Lysiosquilla maculata; crabs-Scylla

oceanica, Carpilius maculatus and Cardisoma carnifex; and river
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f1sh Kuhlla marglnata..-

Tonga: Splny and sllpper lbﬁsiers -P. Denlc1llatus. P.

lbngipés. E; ver91color, Scyllanidés squam sn y Par..antarctlcus

and Par. caledonlcus,-Penaexd prawns Penaggg semlsulcatus and

Metapenaeus ens:s, car1dean shrimps- M. lar. M. grandlmanus and

Pal. debilis; deep water shrimps—PIesionika lQnKIrOStFIS.'

 Heterocarpus sibogae and H. gibbesus; crabs-S. pceanica; C.

maculatus}'Thélamifa crenata ahd Card. éarhifex; and inland

water fishes-Oreochromis mossambicus and Chanous chapos(in Lake
Ano- Ava).

Fiji: Spiny and slipper lobsters-P, penicillatus, P.

versicolor, P. ornatus, $cy. squamosus, Par. antarcticus and Par.

caledonicus; penaeid prawns-Pen. monodon, Pen. canaliculatus and

Metapenaeus spp.; caridean shrimps-Pal. debilis, P. concinnus, M.

lar, M. australe and Macrobrachium spp.; deep water shrimps=-Ple.

Jongirosiris, H. sibozae, H. gibbosus and H lagvigatus; crabs-S.

oceaniga,.C,'péramémﬁsain, Metopograpsus messor; Card. carnifex,

I; crenata ~and Parasesarma ervthrodactylus, squillahL} maculata;

anomura- Tha1a551na anomala, and 1nland water f;shes

mossambxcus. 0. nllotxcus,'Puntrﬁs Zonionotus, Ctenopharyngbdon

dellus, K. rupestris and K. bilunulata.

':Yaﬁuatu: Spiny and slipper lobsters-P. DehicillatusJ P.

longipes, P. versicalor, Scy. squamosus and Par. antarcticus;

caridean shrimps-M. lar and M. australe; crabs-Scylla spp., Card.

carnifex and Card. hlrfipes;-land hermit crabs-Birgus latro and
Coenobita spp.

These species have been ulilized for doméstic consumption ‘and
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some'species.were_sold in the local markets. Of the lobsters,

Panulirus penicilatus was dominant and a commercially important

spgcies in the South Pacific Islands. The palaemdnid prawn,

_MaCFobrachfumrlér,'is~very'cohmon'in'the rivers of Tahiti, Fiji
and Vanuatu, and.is_reguiariy Cnghi for fémily consumption and
fgr_sale;'Mangrove or:mud_cfabs of the family Portunidae, Sgylla
spp. are. also very'éommon-in the.mangal afeas and bhays, and are

commérCially-ihPOPtant_spécies_in the tropical areas. The land

cfabs_ofjthe familf Gecarcinidag; Cardisoma hirtipes and C.
-cérﬁifex; ére véfy common and abundant in the fropical Pacific
-aréas. fThey hé#é.mainly been utilized for family consumption and
 soldr§t reasonable.prices in the markets of Fiji and Vanuatu.

The Cbconﬁt or robber crab,-Birgus.latro, belongs to the family

Coenobitidaé and is the largest of the land hermit crabs. In the
IndofPacific Islands, the natural! stock of the. crabs has
dramatically been décreased due to man’'s exploitation on both a
subsﬁstenée-and commercial.level. Fortunately, Vanuatu is the
only coﬁntry”wﬁereVLhe coconut crab is still commercialized-
althpﬁgh iis natural stock is decreasing every year.

2. Present Status of Aquaculture

. ~In Tahiti, one pa]aemonid.and_four penaeid prawns which were

imported from foréign countries are cultured: Macrobrachium

rosenbergii, Penaeus monedon, P. vannamei, P. stylirosiris and P.
indicus: These parent prawns are reared in a pond and  spawners
are selected from them. These penaeid prawns can be cultured by

-providing formula food containing a comparatively. low protein,

Qiz.,-in-the case of P. vannamei by 25 - 30% and F. monodon by 40%.
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As shnwn-in'TableS'l and 2, the presenf étatusrof prawn cﬁlture
in Tahiti seems to be ﬁnder_development'in_the'public
.experiméntélzand researghjétationsfsuch_as:EVAAM and [FREMER
although a sémi-private culture of M. rgsgnbergii éndrpenaéidisﬂ
prath are carried on business..- ' |

M. rosenbergii and two penaeid prawns.such as .P. monodon and

P. stylirostris.have'been cul tured in'Fij{. The.training for

cul ture technicians'and fiﬁancial-aid.fﬁr.the Fisheries Division's
Naduruloulou_ﬁesearoh Station and-the:DiviSjon were supported by
JICA in past five years from 1981 io_1985; The.mass juvenile:

production of M.

rosenberéii was achieved in this-proiecf;
Apprqﬁimatgly 180_kg of thégz prawns .were prdduced during an
experimehtal.éﬁitufg_ét the Naduruloulou.StétEOn-in'i988;.
However, the fUrthér expérimehtai wcrk remains_t0 be.done on

growth methods, particularly optimal feeding methods. The

palyCulture £rials between3prawn and Oregchromis spp.-or grass
.carp have showﬁ very pfomising'feshlts, and will be of uéé‘for
the rura1_aquaqulture;project fof tﬁegfuture d;versification of
subsfstencé fish—farming.

rThé aboﬁé—mentioned tﬁo-pénaeid prawns.haQe_been cultured at
the Rav{ravi farm which is opératedey a-joint-vénturérﬁetween
the Fiji Deveiopment Bank'and France-Aqﬂaculture, and producing
lO}B-ths in 1988;'weil bélow:the projected target which
suggésted that 70 tohé-is'pOSSible from the existing area.

:Crustaéean culturing ih.Tonga énd7Vanuatu_has'yet to be
develﬁ?ed, fhoﬁgh there are some-éulture‘pians fdr‘ﬂL fosénbergii

, penaeid prawns and coconut crab.
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3. Legal Contfols for Useful Crustaceans and River Fish
For:the propagative ﬁrotection of useful aguatic organisms,
Tahiti, Fiji and Vanuatu established a legal size and
prbhibitive period fbr catching of some 0f them as can be seen in
Tableé 3.8ﬁd 4. . These legal controls are necessary and effective
to prevent any over-fishing of these species.
4. Conservation of Fishing Ground

._ Tt is alsolnecessary io protect fishing grounds such as
.fivef, éstonary, lake,_bay_and fringing reef areas from pollution
and reclamation for -the propagation. of useful aquafic orgénisms.
The'mangal areas of over 4000 hectares in Fiji have aﬁread§ been
recléimed'for flat land construction for agricultural, indnstrial
and ﬁrban development. Fiji Fisheries Division has already held
'workshép andadiséusSions on the harmény of consérvation.and
.dgvelopmént of mangal areas. According to Lal (1983), over 60% of
Fiji's commercially important species at some stages of their
Iife ﬁiétory may Utilfze'thése mangal.areas. It is well known
that the mangal ecosystem is very important areas as feeding and
nursery.grouﬁds for a great number of peripheral species.

We would like to show the mangal food chains based on
.observatiOnS at the Okinawan-mangais (Fig. 7). This schematic
food chains show that the food materials of mangal fauna are
deriVed.from maﬁgal litters and river organisms. There are
thréé froﬁhic bathways: the first is that litters such as leaves,
seediings and calyx are directly eaten by the grapsid crabs and
pdtamidid snails, and then these c¢rabs are eaten by higher

consumers. The second and third are that the litters and river
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organisms are being degradéd:by bactéria and‘fuﬁgi}_ Theée.
degféded food'particles are used by mény sﬁSpeﬁsionfor deposit
feedefs which are in turh.eaten~by'carnivorous animaié;

"The mangal areas should be'oohgérveﬂ nOt:bniy'as:ﬁurSery
and feeding grounds for estuary aﬁd pefibhéral specie§ de'a1s0
as the marine ranching fof Scylla épﬁ,’iﬁ future.-
5. Suitabie.CrUStacean Species for Aguaculture in Future
5. 1, Seylla spp. | o

"As already mentioned above, mangrove_érabs'are'Very importént
species ‘in tropical "areas, Howeﬁer;.natﬁral stocks-are decreasing
yéérly.' Fortﬁnaiely,.é'mass juvenile production of §L '

oceanica and S.

tranquebarica was successfully carried out in
Japan. In Okinawwa Prefecture located in thé sublropical zone,
the young crabs praduced artificially have been released into the

mangal areas to increase the natural stocks. 'S. trangquebarica

.from the main land of Japan grow to 8 - 1QCm_of carapace width
after one year, dand 14 - 15cm wiihfn tonyeéfS~under pond
culturing. On-fhe other hand, §;”00eanica:seem t0 grow to about
.150m of carapace width.in the-bay-of isHigaki Islénd,-Okinawa |
Prefecture. Ih-either case, the érabs growv to.commerciél size
afiér one yeaf_under good:reérihg.conditidns} Although fthere are
many problems siiil”fo clear up:for'the culture and prbpagétion
of théséVCrabs,*it;fS'worth;pianning fdr their propagation’in
e_ach 0f -'the_ colintr'i'es'.

5. 2, ‘Birgus ‘latro

Vanuatu ahd'some'Pacific'Islands have a plan to make a

propagétionlof B. latro due to the rapid decfease in its natural
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giock..In:Vanuath, the coconut crab is protected using the

followlng measures:

(1) no - coconut crab w:th eges éan be taken:

{2) no .coconut crab with a carapace length of less 9 cm can be
taken. = | |
thwithstanding these legal controls, the Qoponui crébs are

decreasing by about 25 to 30% eﬁery year. For theé maintenance of

'thé ¢f§b fishéry; the juveniles or youﬁg crabs produced

artificially need to be released into the natural habitats.

Hoﬁeﬁér;’ihe'méss artificial juvenile production.of the coconut

crabs has not be successful any of these countries. .'So, it is to

“be de31red that the cul tural pro;ect of the coconut crabs should

be started using FAO or JICA aid.

6. Trénspartation.and'Release of Useful Species
The transportation and release of useful aquaiic organisms is

also an important me thod in-aquacuitufe. It is_considered that

‘the Brackish water areas of the Lewa and Sigatoka Rivers in Viti

Levu'Island Fiji'have spéce for breeding of the zbeal larvae o¢f

M. rosenberg11. If this prawn would become a neﬁ settler and

spend its whole life cycle in the river, it will become an

important resource just like 'Kai‘, Batissa violacea. So, it is
wofth feleasing the mass juveniles produced artificially into

some rivers of Fiji and Vanuatu.

Finéily, many more technicians need to be tralned for the
success of their aquacultural prOJects in the survey countries,

eSpécially in Tonga, VYanuatu and Fiji.
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MORHEBZE I LD THRED, £¢F, £ b?%OpunobuPﬁéEV
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Table 1. Present status of prawn culture in- Opunobu branch of - EVAAN in Hoorea Island Tahiti.

;o ; . . Producing capacity
Specles . - Pond alga (ha) (ton/ha/year) W9;ki?g;§taff:r
M. rosenbergii (extemnsive) -~ 2 2 1 biologist -
: g, monodon (semi-inténsive) 1 s 2 technicians
P, -vannamei, P. stylirostris 1 18-20 " Day laborers for
(1nten51ve) . : - ' harvesting

(Data from EVAAM 1988)
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hMeZkFT@DT@é ﬁﬁﬁlFREMW&ﬂﬁ&ﬁ%?@&&%bam
xén

Table 2. Present status‘of prawn'culthrefin Taravao area of Tahiti_lsland.

e o Capac1ty of Pond area of - e
S

pecies Juvenlle productlon prlvate farm (ha) wgfg%ng ?Faff
M. rosenbergii 6 millions - 14 - 2 biologist
Penacus spp.* 20 millions o 4-5 - . 8 .technicians

341abores'

(Data from EVAAM, 1989) , -
* P. monodon, P. vannamei and P. stylirostris,
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CRFUALAL - ﬁﬂ?%a?ﬁ%@%ﬁﬂﬁ%ﬁvTWEoIt%ﬁﬁﬁmﬁ
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 ERERMERAMOW T, B EER S A DO TR &R R
B TRAREE T > CWE., TR TR OMOEAMM & K45 5 51 Table 3 &
Pig.2 RATHY Th B, | |

Pig.1. The hatchery of IFREMER and the farm of Macrobrachium
rosenbergii in Taravao area of Tahiti lIsiand.
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Fig. 2 . Legal size of crustaceans and river fish in Tahiri.

A, Scylla spp.; B, Macrobrachium lar: ¢, Panulirus penicillatus;

D, Lysiosquilla maculata; and E, Kuhlia marginata.,
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Table 3. The legal size and prohibitive pquod of flshlng for important
crustaﬂeans ‘and fish in Tahiti, L . L

SEU : -Prohlbltive period Eodynlength

Species : _ " (month) 7 {em)

Crustaceans o R

P. penicillatus. 11, 12, 1 I N _

M. lar - . -1k, 12, 1 R 6 o

S. oceanica 11, 12, 1 12 (Carapace length)
L. maculata 10, 11, 12,1 18

River fish - PR e
. K. arglnata o011, 12, 1 16

(Data from EVAAM and IFREMER)
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Table & Catch in welght and prlce of crustaceans of F111 in 1988

-Muniéiﬁal‘markets : ﬁoh-throﬁgh

Species . _ Ton : Fiji g municipé; mgrkets ota
Prawns : : _ o ' _ T :
Palaémon concinnus . j - 2.89 . 4,76 7 0026 : 3.15
Pengeus'spp. & Macrobrachium spp. 5.18 6.92 13,84 19.02
Lobster | . o : : _
Pahulirus spp. - - . ' - 3,85 6.46 34,62 38.47
Thalassina anomala 12,07 - 2.67 0.62 12,69
Crabs o . o - . '
Scylla spp.’ . - 29,06 - 5.68" 94,88 . 123.94
Thalamita crenata . 1.35 4.99 ' 0.69 - 2,04
Metopograpsus messor _ 25.68 2,32 0.0 - 25.69
Parasesarma erythrodactylum - © 3,24 1.60 : . 0.78 4,02
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Fig.5. Top: llatehery of Macrobrachium rosenbergii in Naduritloulou
Research Station and the Division. Fiji. Bottom: Scylla spp.
sold -at the market of Suba. '
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Fig. 7. Food chains at Okinawan mangals, Japan. Arrows indicate the pathway
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Fig.8. Top: Traditional trap for ‘river prawns in Vanuatu. Bottom: Land
erab-Cardisoma hirtipes sold at the market of Port Vila.
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