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premace

In respcnse tc the request of the 60vernment of Hauritius the
Government of Japan has decided to’ conduct a basic design study cn the

Consttuction Project of Mariﬂc'Shrimﬁ CuIture Experimental Station
_and entrusted the study to the Japan International Cooperation

- Agency (JICA} JICA sent to Hauritius a study team headed by |

Mr. Soichiro Shirahata, National ResearCh Institute of Aquaculture,
- Fisheries Agency from chmecr 20 to Becembcr 14 1985._

The team had discussions on the Project with the officials
“concerned of the Government of Mauritius and conducted a field survey in
'Albion area. After the team returnéd to Japan further studies were
:made, a draft report was prepared and a mission to explain and discuss
it was dispatched to Hﬁuritius.- As a result, the present report has

'been ptepared.

_ 1 hope chat this repért will servé for ‘the’ development of the
) ptcject and. contribute to the promotion of friendly relations between Z

four two ccuntriea.

i wish to express my deep appreciation to the cfficials con=
lcerned of the Government of Mauritius for their close. cooperation ex-
tended to the team,

}‘arCh’ 1986

: / ‘%«/#é

: Keisuké Atita

President ,?f
Japan Interﬂational
COOperation Agency
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. SUMMARY

The. éoﬁntry'df'ﬂéurifiUS iS'éitUQted:in the area in thé'indianlﬂéeen o
centered at- 20%. South latitude and 57° East longitude and a voleanic is=
lands éountty, being tOtal area 2,040 km?, comprising the Hauritius Ig~. -
land which is about 800 km away frOm the east coast of Madagascar, the-
Rodrigues Island and other islands.e-

Her tétai ﬁopulétion-is abproxinately one miilion and 1&3'majefity'is
concentrated in the Mauritius Island Because of her. unique economic
structufe of mono- culture type depending on sugar-cane industty since
before 1ndependence, the economy of Mauritius is easily affected by na-
tural disasters as well as international market éonditions. Under such
circumstances, the Government of Mauritlus has been aiming at’ divérsifi-
cation. of 1ndustries since 19?0. The present administrativé péwer ot~
ganized in. 1983 set up a new Natidnal Dévelopment Plan (1984 86);-and 15
contemplating developmen: of_agriculture (1nclud1ng fisheries), manufac~
ture, tourism and'sbnen,ﬁunder the fundamental ﬁolity of developing in-

come-generating end:emplnyment%generating sectors.

As to the;agricuiture and fieherles industries, since the rate of self-
sufficiency of foodstuff is extremely low and the import of foodstuff ‘
amounts abéut?ZZ percent'(i983) of total fmporting vaiue; an increase of
food production and diversification of 1ndustr1es are to. be promoted.
Particularly regarding fisheries. a: posit1Ve target s set up- that the
total catech in 1990 be doubled the one of the present and the preduction-
by equacultuiewin particﬁlér;benéight'timea_the one of the'pfesent;:“

The. fisheries in Hauritius COmprise artiéanal fishery (lagoon fishety),
bank fishery, pelagic fishery and aquaculture.;‘

The annual catch by artisanal fishery (lagOOn fishery) fiuctuates consi-
derably 1n the. range of 1, 000 = 2,500 tons and due to 1ts. limited fishing

_groqnds 1n lagoons a-maximum 2, s 500 tonsg ‘catch:1s considered 1ts npper
RELITN i ' e



The catch by bank fishery also has a latge yeafly fluctuation in the
'range of 1 500 - 3,800 tons. According to the FAO research, a 10 000
tons H S.Y. is estimated to be there and though a modernization of old-
-aged fishing vesgels and s0- are’ required an: increaSe of fish catch s
expected to take place in. future, thus the Mauritian govérnment is en+ -
deavéring to pfomote bank fishery by securing of well- eQuipped fishirg

ports; ete,

Pelagic Eishery is maiﬂly ékipjaék hnﬂ tuha.fisﬁerf opérated by joint-
ventures and: foreign fishing vessels and amounting yearly ¢atch 3,000 -
4, 000 tons, contributing considetably to- foreign currency eatning by X~
port_ﬁ R :{”_ Lo i S RS T ST N
Aquaculture 15 classified inte fréshwater culture and matine cultarel’
In theifiéldfofrfréshhatéf:maricultute,UFrésh#ater:GiantﬁPfawﬁThaé been'
_subcessfqliy 1ntfoducedréince-19?2;“—The Government is making an effort
to spread the culture through artifictal seed production and ‘distribuéion
~ of the seeds free of charge, but Only:some'df*thé's&gat producérs are’ -
perforning the business: ~The -output of the prawn is about 25 tons an—
nually. Meanwhile, carps (6 speciés=iﬂclud1né Chinese-species and ‘Indian
specles) are pushed to be cultured in ponds an&_reservoires, but the out-

put 1s-only 5 tons,

In the field of marin culutre, rabbit fish, mullet and oysters are cul~
tured in Barachois, sections ‘parted by heapiﬁg stones on the coastal
area ‘of ‘lagoons, and the output 1s only ll tons. :

Meanwhile, since a Japanese expert dispatched from 1983 fér teahnical -
cooperation (the Albion Fisheries Research Centre, which was constructed
in.1982 by'a grant ‘a1d-from the' Japanese govarnment), has ducceeded An’
experimental artificial hatching and seed production ‘of"’ Penaeidéa shrimp
in 1985, the expectation for marlne shrimp cuiture industrialization is
heightend - rapidly. Howevéf, the present small scale’ experimental facil-"
ities ‘Of  the: Alhioﬁ Fisheries ‘Researeh centre is nOt enOugh for neéeSSary‘
technical developmént for marine shrigp: culture 1ndsutrialization, and "
the experimental facilities on pilot scale is COnsidered necessary, - "¢

ECOR



Therefore. the GOVetnment of Hauritius has requested a grant aid from
the Japanese Governmént for c0nstruction of the marine shrimp culture
_experimental facilities ona pilot scale which ie té be constructed
adjacent to the ptesent AlbiOn Fisheries Research Centre.';' :

: In response to the request, the Japanese Government has decided to carxy
out, tbrough JICA a basic design study to feview the appropriateness of
the tequest and ptepare the most appropriate plan of the facilities.

The Japan International Codperation Agency conducteéd a field study in
Mauritius in HoVember 1985 and upon its analytical studies sent a study
team for explaining the draft “final report fo the Mauritian side in
March 1986, '

Followings ave the main reeults of the studies " As regards the viahiiity

of shrimp culture commercializatiun it is considered as follows:

(l}r Thé'cnttent shrimp.consumption'of Mauritius 1s 295 tons, out of
'which, 230 tons - (equivalent to 78%) ave imported, and an increase
of consumption up t6 about 510 tons. is foreseen in i990. Shrimp
price . in Hauritius varies depending on quality and is about 10 to

- 30 percent higher than the international market price in Hurope and
.“rJapan, ete, - This 1s mainly because that shrimps are being imported
to Mauritius from Madagascar, ete. by air cargo. However, provided
that shrimp culture be realized in Mauritius, the production c09t-;

- of cultured shiinp 1s estimated at about Uss6 - 7/kg (head- on 40 'S
‘,shrimp) Meanwhile, the worldwide: shrimb purchase price in 1990 by
L fIOzen shrimp packere is foreseen at US$10 pev kg.' ‘Therefére, the .
shrimp culture in Mauritius will be able to cope fully with the do=.

pestic and international market conditiOna, and expect enough profi-~

_ tability, thus its industrialization will be foreseen to be re-
SR alizf?d.. i T R R T l: ’ : :

(2) &s to the suitable aite for shrimp culture in Hauritius, 50 ha of
a,mangrove area, 100 ha of othef mareh atea, 200 ha of- conVertible :
' atea from sugar-cane field or meadows and- 150 ha of usable Bara-
chots ~ totally 500 ha area fs ponsidered avatlable where is enough

14t



to culture shrimp for both dbmestic cbnsumption and export purposes.
~ From the standpoint of natutal eavironment of Hautitius, however, .
that securing-of freshwater pr brackish water is limited should be
noted. Therefore the object shtimp species should be selected as -
not only brackish shtimﬁ but also marine shrimp.

{(3) From the technical standpoiﬁt ‘of shrimp culture, seed production
and growing-out experiments of brackish shrimp (Black Tiger Shrimp)
' have been carried out at the Albion Flsheries Research Centre and

- currently several technicians are engaging in development of :shrimp

*

culture techniques. Thus - the basis of cultuting techniques has
been alréady established.

(4)_ As to the dissemination of shirmp-éﬁlture teéhniques, the ‘above
technicians can be the leadérs and ‘train extension officers and .
guide direétly.the'culturing farmers. . The éultﬁrlng farmers are
also the members of a fisheries cooperative society organized by
oastal fishermen or converters from the sugar-cane industry', there-

'fore;_theré ﬁill be a high codrdinatiﬁn‘hetween divérsificétibn of

agricultere and developmental measures for rural societles.

Judging from the above points, the development possibility for shirmp
culture fndustrialization in Mauritius is considered hlgh however, for
the realization of above, the facllitles of experimental station for

technical development of shrimp culture are“feQuited.

Taking'1ntouc6hsideration the ﬁatufal‘COnditiOns; existing related fa-
tilitieé and étcﬁitecthral sitﬁations An Mauritius, the functidn,'ébn_
tent and scale of the facilities most suitable for this project have
been decided as follows: .. - :

Followings are the funetioen of the marine shrimp culture experimental .
station: -

{1) Eatablishment of the techniques for seed produetion and growing out
for Penaelidea- shrlmp culture. industrialization.‘ d

(2)' Devalopment Qf'reseatch of thé_basic techniquea rqlétéa. '

v



(3) Training for shrimp culture technicians and dissemination and ex—=

tension of the techniques.

‘The faciiities'neéeSSary for'thé aBoG¢ uhder;aking are;summatized as fol-

lows:

Name:of facility =~ -

Total

“'Conteni: ot iaciiity n - Scale (n?)
1, Teehnxcal Offxce. .‘D1v151onal Sc1ent1f10 Offlcer RoOm : ,_:4‘26 3 m
8 Bu11d1ng .' ' Seidntific Officed Room S 9803
' Tecbnical-0fficer Room 60.8 -
. Laboratory (Wet) 73.6
‘qunkton_Cultqre Room 10,4
» :_Eleetrlclty Room 1A
_Cold Storage . 20.%
:Work ‘Shop . o 36
Others (Duty Rm, Observatlon Rm,’ WC,. 'J139.7~;
- Stalr Rm, etc. : : :
. Total .. ' 1;13 5'
2, Hatchery FaCiliti Hatchery Complet B 4&2 2
Hatching tank, Post Larval Tank 56.25
Maturation Tapk. i : : 37.50
__Plankton Culture Tank 37 59
j Total : ‘*’.*2-_2_
3,. GrOWinv-out Faclllty Outdoor grow1ng—out pond, nursery pond, :l;_
~ Producétion Sectlon " breeder pond, and’ etperlmental pond - - 9,600
',Others Experimental Baracho1s ' ~ .. 75000
- Total | 16,600
: &;Q;Attached ic11ity Water intake system-j,_;qz-
one éet.




These facilities will commence their operation from 1988 and the oPera— :
'tion is to be divided into foliowing three phases to aecomplish the tar-
get of technical development for shrimp culture induetrialization"

phase 1 o l988'3J1996_33"
Pnase 1 1991 - 1992

,Phase 111 in and after 1993

'The content of Operation of these facilities comprises experimental
scheme. seed production scheme, growing*out scheme and training scheme .‘
as main stays, and development of basie techniques, development of piloti
techniques. and training of extensiOn officers ‘are to be carried out.

The ekperimental scheme is to deveiOp techniques for basfc seed produc-
tion and growingaout which will be the base of piiot techniques, and In
Phase I. putting Black Tiger Shrimp as thé priority species, its techni—
cal establishment is to be tried and concurrently the same for narine

shrimpe is ‘to be tried In Phase 11 and III, the technical deVelopment

emphasized for paring shrimps is te bc eartied out.

The seed production scheme 1is to deveiop techniques for matoring adult
shrimp, and carry out seed production which is required for growing out
experiment and the growing—OUt schemei Frdm the Phase IL,- the partial
-rseed distribution to the general applicants is to be tried and in Phase.
'III, the number_of seed distribution is té, be increased at about l 9 mil—

lion_and dissenination of shrimp culture business is to be contémplates.

'The growing ~out scheme is to conduct pilot operations for growing-out at’
the grdwing-out ponds and Barachois, and’ éontemplate techniéal develop- :

i ment coacerned The productibn target 1n Phase T 13 rather low, but in

“Phase IIT it will be raised up to the degree eecuring the productivity
on cdmmercial basis.

The training scheme ie to commence'practicel training from 1990, and con-
duct training for extention officers of technical guidance for seed
production and gfowing—out.. Training term will be four months. and
yeariy six technicians - two each at one term ~ wiil be trained.

vl



Planned ‘site of this project is lotated ‘sbout iokm" from Port Louis,
capital of Hauritius. Adjacent to the existing Albion Fisheries Re-
search Centre, it is provided with good access to the capital and well—
established infrasttucture such as water works and electricity. The area

of the site is flat of about 6 ha and where the Beile Eau River f10ws._

The government organization in charge of this project is Fisheries Divi—
sion, Ministry of Agriculture, Fisheries and Natural Resources, and ‘the
facilities of the project, after compietion of constructicn will be nana-~
ged and Operated as the attached facilities of Albion Fisherles Reseatch
Centte. which 1s ‘under direct control of the Fisheries Division. The
necessary staff are 20 persons and the yearly operatienai expenses are
expeceted to be sbout 1.76 millfon RS (about: 24.6 million-yen),.r

The term needed for the consttuction of the facilities is expected to be
totally about 22 months after conclusion of the Fxchange of Hotes by the
two governments"about 4 months in detatled design, 2 months in bidding
and construction contract and 16 months in construction including pro~

curement and transportation of equipment.

As stated earlier, stnce the potentiality of shrimp culture 1ndustri—
alization is bigh if technical deVelopment takes place and the way of
'scale will develop at a very tapid rate. By utilizing these facilties
as a core, techncial development and dissemination will be realized and
smooth production ‘and supply of seeds will ‘be seCured fh the future'
then they will ‘contribute greatly to the deVelopment of fishery industry
as well as of socio-eCOnOmic deVelopment of Mauritiusg, - Accordingly this
project 1s ‘¢oncluded to be fully appropriate to receive a grant atd from
the Japanese Government.- L
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CHAPTER .1  INTRODUCTION -

Mauritian éconOmy‘ié heing meinteined-malnly‘Bj agrlcﬁlture, whose maln
produce is the'sugaracane.:_rhe nation's economy.is llable to be affected
by unstable price of the plantVin_the'interﬁational:market.[“The'Mauritian
} Governeentiséarches;for;various“@easureslto;keep econoﬁic;_socialistabi-
lity by setting up Natldnal:beveloomentfPlan;(1984;36}; consisting of

diversifying prinary induetry, develoﬁing touriem'and'manufacture, eté.

Fisheries are no less impOrtant for Hauritius than agriculture, though
their “autput {s far less than that of agriculture. Fish has been a pro-

- teln source for the péople. Tunas pro@uced by the pe1égic flsher&.have

~ dbeen preeious goods for. exﬁort to earn foréign currency. But lately,
people s Fish consumption per capita per year decreased to the level of
2z ke from 18 kg during the past several years as the artisanal fishery .
and bank fishery have been declining. o stop this trend, the Government
has set up Fisheries Development Programme which aims for doubling ‘the
présent: fish catch by 1990 to recover people's fish consumption to the
level of 18 kg, But limited fieherieo resourCes off the coast and'present |
socio economic conditions of the country are presenting some obstacles in

carrying out the project.

In.the meantime; Japanese aquaculture expert sent to thisICOuntry suc-
“ceeded in seed production and test growing of Penaeidea shrimp. The Go-
vernment hOped for 1ndustrialization of the shrimp culture. Officials
programmed a research and deVeIOpment project to establish industrial .
.techniques and propagation methods of the culture. At the Albion Fishe—
ries Research Centre built with the fund under Japan s Grant Aid programme.
experimental shrimp culture on a small scale is available but it does not
have enough’ capacity to perfrOm pilot scale development project._ In this
connection, the Hauritian Government requested the Japanese 00vernment to -
extend grant atd to build new facilities suitable to implement the shrimp
programme._ ‘In response to the request,_the Japanese GOVernment decided to
carry out . a basic design etudy fOr this project, and Japan International B
COGperation Agency (JICA) sent a basic study team headed by Soichiro
~”Shirahata, the National Reaearch Institute oE Aquaculture, Japanese Fishe-

._1.-



ries Agency, to Mauritius for 25 days from November 20, 1985 to December
14, 1985, and assessed technical and economical viability of the projeét
and determined optimum scale of this ptojéct and forge a basic design
thereof. The second tean te explain the draft design was sent to Mauri-
tius from 1 to 15 March.

List of the members of participating in the study and schedule in Mauri-
tius are attached in Appendics.









- 2-1

' CHAPTER IT  BACKGROUND OF PROJECT - *

Cutline of Mauritius

:Hauritius is one of the most deosely populated countries in the -
Lworld with ‘a population of 500 persons per km’ ' Unemployment due to

irapid population inorease outstripping its econonic development has

been a serious problem. Though the income standard is comparatively

“high among “the African countries, its economy has some weakness in

‘that the business of the country is directly affected by fluctuation

' 'of the production and the international price of sugar, its main

industry being ‘the’ production of sugar. To COpe with this situation,

“the Government has formed such measures as diversifying agriculture,
"deVeloping manufacture, expanding tourism and promoting fisheries and

e has been carrying out these programmes through the 3 year Nationai

Development Plan, 1984- 1986 following the one set’ in 1980, The
chief objectives of this plan are produetion in¢rease and employment
expension—development of.construotion, trenoportetion, services, and
fisheries industries, prOmotion of cooperative activity. foreign

trade and consumer protection. ‘and ‘so forth. Energy and regional

development plans are also included. _



2-2 TFisheries Situation

2-2-1

Fisherles

Fisheries'af Mauritius are classified'into artisanal fishety.(la—

_gOOn fishery), bank fishery. pelagic fishery and’ aquaculture.' The

artisanal feshery is conducted in the 1agoons and their adjacent

__waters 1n Mauritius Island and Rodrigues Island. It is operated in
the shallow waters with such fishing gears as cages, lines, hooks

fand spears on bcard 6~ 7 m wooden or, FR? boats. called pirogue.

Less than half of the boats have been motorized yet. The main
species caught are octopus, goat fish, surgeon fish, rabbit fish

'and so forth The number of fishermen is 2 500 in Mautitius Island

_ and 625 in Rodorigues Island. their annual catch totaling about

i, 900 tons. So, average annual catch per fisherman is O 6 t. The

'landing facilities in many places are of small scale and poorly

":equipped Because the fish resources there have almost been taken

out. no room: 1s expected for production increase without going far

away from the lagoons.

"The hank fishery is conducted on an:indnstrisl scale in fishing

grounds over the banks (seamount which 1s formed by rising seabed)
of the Ridge and the Continental Shelf around the adjacent sea

area. There are many banks in the waters between Mauritius Island
and the Seychelles Islands and around Chagos Archipelago, forming
goed fishing grounds. A fleet of the bank fishing usually consists
of 8-17 small boats with outboarxd engine ¢ach accommodating 3-4
fishEtmen and a mother ship (mostly fofmer tuna fishing boat) equip-
ped'with refrigeratiné machines. -The species,'Which are caught by
angling, include emperor mainly, gr0uper, sea bass, fabbit fish and
so forth, They are all frozén on the mother ship. The catch

amounts to Z, 500 tons annually

The pelagic fisbery is conducted on skipjack and tuna, Mauritius
Tuna Fishing and Canning Company, a joint venture company with

Japanese enterprises with annual catch of 3 000 - 4,000 tons.
_ There is also another off-shore fishing consisting of Taiwanese ‘
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tuna long—line boats, based on Port. Louis as the catch transshipment
basé, Annual transshipment is 5,000 - 8,000 tons but the volume is

dicreasing year by year.

-~ The aquaculture is classified into freshwater culture ‘and maricul-
ture. _In the, fleld éf freshwater culture Freshwater ‘Giant Prawn
has been successfully introduced since 1972, The Government is
waking an effort to spread the culture through artificial seed
production and distribution of the seeds free of charge, but only
some of the sugar producers are perforping the buslness The out-
put. of . the prawn is’ about 25 tons annually. Heanwhile, carps
(Chinese species and Indian species) are cultured in resetvolrs.
The output is only 5 tons, In the fleld. of mariculture, rabbit
fish, mullet and oyster are. cultured in Barachois, sections parted
by heaping stones on the coastal area of the lagoon. The produc-
tivlty of Barachols culture is very poor due to small tide range
there and no Eeedlng. There are 22 Barachelds, with total_area of

- more than 300 ha, the. largest being 50 ha. _The'catchés:uf these
Eishings are shown in Table 1. -

"Table 1 Catch by Fishing Type, 19?6 - 1984 {ton)

Artisanal « i . Pelaglc Fishery _
Fishery Bani Flshery Purse seine | Long line | Aquaculture
1976 |- 2,500 ; : '

1937 .2 121 _ 3,835_ . _

1978 | 1,96 | 3,300 | 14,000

1979. |- 1,945 2,228 - . -~ | -11,000

1980 | 1,235 .} 1, 686 , ;1 061 | 6 600

1981 | 1,212 1,768 1,755 3,000

1982 - | 1,05% 3,793 2,337 7,000

V83 | 1,370 2 | 2,9, | B0 |

198% ,375 1 g, 838 4,125 ] 5,000 ] 41

_(Source: ﬂFisheries white Paper, Hlnistry of Agriculture,
- *- " Fisheries of Natural Resources, Haurltius. Sep-
~tember, 1985) . y , _ _

- . As shown, in Table 1, the eatc_h of the ar_tisanal fiehery was de-
:creaeing'rapidly'since 1976.' The catch in 1992 was tﬁe lowest
1,054 tons, Since 1983, the trend has changed upward, even so the
catch in 1984 was only half of that In 19?6. '
-5 =



“In the bank fishery the catch decreased continubusly from 1977 to

1981, The ¢éatch recovered compietely in 1982 but after 1983 a
little downward trend began to be seen again. According to an FAO
survey, the potential yield of bottom fish in the Indian Ocean is

15,000 tons. And that in Mauritius is estimateé at 10,000 ton.

Judging from thé‘fighrés,'fheICOuhtry's present catch does not seem
to_éxcaed 30% of the:pbtenfial yield, There will be enough room

for futuré'ﬁroduction increase,

‘In the pelagic Eishery, catch increase of purse selners and catch

decrease of long liners are noticeable. The catch fluctuation is

‘mainly due to tﬁat'of'fishing-efforts related to market conditions.

But in the future, resources conﬁitions would become a problem

which ¢an not be disregarded.

Aquaculture has not grown to an inﬂdstry yet, but in the light of

K the present situations of the artisanal and bank fishéries‘and :

2-2-2

people's increasing fish demand, a rosy expectation can be placed

on 1ts development.

Marketing and Fish Consumption

Part of the catch of the artisanal fishery, besides that for fish—
ermen s self- COnsumption, is collected and sold by fisbing coOpera~
tives, The fest is collected by brokers and sold at markets. The
latter amﬁunts to more than 80% of the catch, |

The catéﬁ_df'the'bank:fishery is landed at the new. port in Trou

Fanféronrregioh of Port_LOUis built tbrough Japan 8 Grant Aid Pro-
gramme in 1985. The. catch is purchased by private cold- storage

=co:npanies, which market them, while stocking in their cold-storages,
- through brokers and retailers ro consumers,

There are public fish markets in Port Loifs, Curepipe and Quartre
Bornes. - In Port Louis scoves of retailers do business in the mar-



ket building, ia Curepipe ten-odd retallers in the market building
and in Quartre Bornés several retailers, in the outddor market

place, -

Freshwater Giant Prawns and carps are marketed directly from pro-
‘ducers to hotels and restaurauts. Consumption of fish and fish
products fn this country has a tendency of dicrease, with a. peak
~ production in 1979 as ia Table 2.

Téble'ZIVCQnsumption of Fish Prcddcﬁsg.l9?? - 1983

_Consuwmption per

Capita per Year Sup‘iﬁ;) a fgzﬁ): . Domestézon)
1977 8 16,000 10,432 ©. 5,578
1978 1.2 15,387 10,188 5,199
1979 19.3 - 17,601 13,350 . 4,251
1980 17,9 16,556 13,502 3,154
1981 18.6 17,481 13,800 . 3,681
1982 - 168 15,555 - 10,480 . 5,075

L1983 1243 11,707 6,758 4,949-

The import includes canned, frozen ‘dried fish and shrimp. The
volume of these four items is more than hatf of the total import
The government tries to keep people 8 Eish consumption per capita
per year at 18 kg or move, especially through ‘démestié fish preduc-
. tion 1ﬁcreaée, considering sﬁving_foréign'currenCy of thé'gountry.'
._Tﬁé:ﬁfdduct£03 iﬁéféase progratnme includés 11 the National Develop-
mentrPlah, f984 - 1986 as one of the most important policies.

The recént 5nnual consumption of shrimp ia MaufitiuS'is totally

f:_about 300 tons, comprisihg import of frozen 3hrimp at 80 tons,

. import of dried shrimp at 150 tons, domestic rock lobster at 40

tons aad cultured Freshwater Giant Prawn at 25 tons. Estimated
consumptioﬁ of shrimp in hotel and restaurant by tourists and the
amount consumed 1n Chinese and Indian restaurants by Mauritian
peaple are as f0110wsi ; '



. Consumption at seafood restaurant by tourists
130, 000 kenfyear x 11 days x 1/3 (one per 3 days) x 7 pleces x 40 g
= 133 tons (head-on) : : = :

. Consumption by Mauritian pecple (mostly dried shrimp of small size)
1,000,000 mea/ x IOX (One person per 10 persons) X 12 times/year
'x 0.12 kg (one day consumption) 168 tons '

Thus consumption by tduristsxisléstimated}to'amuunt:sbuut 45 per-
cent of total consumption and to be occupiled mostly by frozens
shrimp. ince the Mauritian Government is pushing develoPment of
tourism as a matter of emphasis, the number of tourist_is 506

rapidly increasing that:it is expected to double by 1990,

Considering further that the amount of shrimp consuned by Mauritian
people may be enlarged by about 50 per cent, the estimated demand
_of sheimp in Mauritius will be over ‘500 tons in 1990 This will
bring a serious problem for Hauritius, whose policy is set as al-
lotting foreign currency on priority basis to importing productive
materials, and’ regulating import of non-productive matérials such
-as food, etc. For this reason, the Mauritian Goverdment 1s now

very much interested in the dEVeIOPment of shrimp culture industry

" Table 3 Prospect of Shrimp Demand in 1990 _
“(Unit ¢ ton)

' 1985 1 1986 | Rémarks
1) Import 230 |- 400 . ] = Increase of imported
o .. y - frozen shrimp is
Frozen shrimp - - 80 -2,00  expected.
Dried shrimp |- 150 - 200 : '

2) Domestlc Production| 63 1106 *%The Gov't is much
Eveshwater =~ . o J . interested in develop-
Giont Pravn | o went of shrimp culture,
cul tuxed ' g5 70 which will réplace
SRR T B import:.of frozen shyimp
Rock lobster o e ' -
mirine & fresh~ | = 40’ - 40

- water shrimp, . R
cultured . | 0 | =
" Total 295 510




2-2-3 Aquaculturé and Related Research Organization

Aquaddltﬁre hés‘ﬁof‘deﬁéioped'yét-to form an industry. The output
of freshWatér culture (Ffeshwater‘ciant Praﬁn,-Cafps) and maricul-
ture in_ﬁérachdis (Fishés, Oyster) altégefhef ié about 40 tons,
only 0,5% the total fish catch. . Main operators of freshwater cul-

- ture are ‘sugar manufacturers and those of the Barachois culture are
hbtél buéineSSmen,ffisherﬁén cooperatives 5nd'0thersi In Barachois
culture, seéds caught around 1agOOns and those fléwn nafurally inio
Barachois are not fed or fertilized. The productivity of the cul-
ture is very low and its output, with total area of 302 ha, is only
41 tons - 136 kg per ha or 13.6 g per n®,

Most of Barachols are owned by ;he Government and leased to private
persons or enterprises, but some Bérachois are owned by Fihermen's
cooperatives or private'persans; Expansion of Barachoié culture is
expected becauvse there exist vast lagoons and abundant stone ..
supply. The productivity increase of the culture is ekpected by
fevtilizing, though iﬁttoduction of feeding may not be applicable
due to its sizable finanecial charge,

- Study and Research of aquaculture is performed at the Albion Fishe-
ries Research Centre and at the La Ferme Freshwater AQuacuiture
Station. ' Neighboring Pte Aux Sables Fishing Station ﬁas rerged
into the Albjon Fesheries Research Centre at the foundation of the
Cenﬁre_in 1982. The functions of the Trou d'Eau Douce Freshwater
Glant Prawn Hatchéry in the East Coast wete abgofbed'by the La
Ferme Freshwatexr Aquaculture Station at its foundation in 1984,

The business of the Mahebourg Fishing Parm also has been suspended,

.At the Albion Fisheries Research Centre, study of ocean. environment
such as plankton and ciguateta research, marine lives, fish re-
sources and aquaculture are beling conducted. At the centre, seed
production of Freshwater Giant Prawn 1s also being operated The
capacity of the Centre, however, 1s not necessarily satisfactory.
The La Ferme Freshwater Aquaculture Station 1s 1in charge of seed

» production and test breeding of carp and silver carp and also of

. .Freshwater Giant Prawn. -
-9 -



The Albion Fisheries Research Centre has hatching and seed produc—
tion facilities and growing»out facilities as aquaculture facilities.
The hatching and seed productiﬁn facilities consist of 8 outdoor
plankton culture tanks (10 m’ each), ‘6 hatching tanks (2 m® each)
“and 4 hatching tanks (l m3 each) 1n a 140 m? hatching test build-
ing; 2 outdoor hatching tanks (4 n® each)y and 4 Artemia hatching
tanks.i The growing and seed production facilities consist of a 40
n® tank (diameter: 7 m, depth 1.2 m) and 3 tanks (2 m® each) and
so fofth, The seed prdductidn and growing-out test of the Fresh-
water Giant Prawn are beiag operated.  The fixed-type seawater

. intaké.system'has'hOt wdrked well due to théft=or destruction by
stormy waves. The moviﬁg?type engine pumps are used now for intake
of seawater from coastal area. The aquaculture facilities of the
La Ferme Freshwater Aquaculture Station c0nsi§ts of 29 nursery

ponds and growing-out ponds with total area of about 4.2 ha in 2ll,

2-2-4 Fishéfies Administration Organizations

The fisherlées administration of Mauritiué is managed By the Fishe-
ries Division of the_Hiﬁistry of Agriculture, Fisheries & Natural
Resources.  -The Fisherles Divisidﬁ 1s diVided'into two séctions -
the Research Section and the Administration Section. The former
supervises the Albion Fisheries Research Centre and the latter is
An chargé of general éffairs, finance, material management and sur-

veillancée ((Figure 1) .

. 2-2-5 Fisheries Devglopment,?lan; e

The Government has framed strategies and targets of the fisheries
deVelopment in the long. middle and short ‘terms. Thg outlines are

as follows.
*(f) Laﬁé-téfﬁ beyéibpment'Plén'“”

The long—term deVeIOpment plan is classified into two fiélda-pelagic
‘and other fishings. The fo:mer alms at- the maximon utilization of |

skipjack and tuna resources wlthin its 200-Wile econonic zone by
) i . ,
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(2)

constructing large purse seiners and at full acquisitien of fcreign
currency. by expOrt of the products thereof. Collection of foreign
boats' aCcess fee into its economic zone besides increased profit
from the use of its porta by car:ier—vessels as ¢atch transshipment
bases of tuna is also planned. Management of . skipjack and tuna re-

sources is considered to be perfo:med ia cooperation uith telated

4countries. The other fishings devélopment plan aims at an effective

utilization of fisherles_resoufces'and‘aduacultufe development._

Hiddle—term_DévelOpment Plan

" The middle-term development plan to 1990 aims at full promotion of .
' fishings (artisanal bank and pelagic) and aquaculture (both fresh—

water and seawater) and multiplied production of respeétive sectors,

. ‘The prcduction tatget is shown in Table 4.

Table 4 Middle-term Prcdnccion Target

i ; (tén)
| Present cateh Catch target |
Artisanal Fishing | 1,900 2,500
Bank Fishing 2,500 - 5,000 - 7,000
Pelagic Fishing 3,000 8,000
Aquaculture A 320
FTeshwater ' .
Shrxmp 25 E - q0
o Carp 5 200
Mariculiure 1 c
{Barachoir) . 11 - 50 .
Total om0 | 15,820; 17,532’0

Source: . l984 86 Development Plan, Ministry of Economic Planning andf
Development, Mauritius

' Producticn increase in volume of pelagic fishery and bank fishefy is
most expected. On the othet hand, the hlghest increase rate of 8

times 1is expected 1n Aquaculture. '; _



o

Every sector, however, seems to have some’ problems in the way to
reach its target. Judging from its wide catch fluctuation (1,000 -_"
2,000 téns) for years 1976 '~ 1984, the’ catch of the artisanal fishery
seems to reach the resource limit. In this sector, illegal fishing

- and non-implementation close ‘séason for some years have effected the

'fishery, and guidante, surveillanée and management and cultivation of

the resources wbuld be neéded. " The Haximum Sustainable Yield (M5Y)
of the fish resburce 10’ Tadian Océén,[a'ﬂéft‘6f;whiéh.is‘5eihg:u§i-

Tized ﬁ?’;ﬁgibahk fishihg is estimated at 10;000 tons fFAO survey).

'86. thérpfi§'éhohghftbbm'fot thé"figﬁingﬁtd'iﬁﬁfgﬁsé?fh&ir_catchﬂin

the future.  But ‘the existing fleet has been aluost worn out, Con-
struetion of new fisﬁihg boats would become a'fihaﬁéiéi:butden for

the cobhtry. ~There are several problems further in the management of

' the bank fishing-undevdeveloped marketing organization, poor produc-
© tivity by the ekisting labour custom and competition with chicken,

lanb and other meat. Fish resburces abundance for the pelagic

: fishgry has nélptoblem at all. But' the pelégic fishery’ should be

"maﬁaged'carefﬁllyjﬁecatéé Heménd and price of the canngd products

thﬁrédf are very uﬁstabie sﬁbject to business conditions of the West.

Vshortfierm ﬁeyélopmehf Action Plan.

In érder to accomplish the M{ddle-term Development Pldn, framing up
and carrying out imimediate action measures are encouraged. In these
measures priority is placed on the promotion and production increase

of the bank fishery to maintain people*s fish.consumptlon at 18 kg or

_mopefper céﬁita'pér yeat and to reduce import dépendeﬁce'of fish aﬁd
" fish products, Emphasis is ‘also put on the {mprovement:of marketing

and'tﬁg eXpansioﬁ:of.agroindustr? which supplies fish products -

" ffr¢zgn;;¢aﬁn¢d_énd'smqkéd fish,
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2-3 Background and Contents of Requeést:

2-3-1

" Background of Request

LIhé.Mauritiaﬁtcdvernmept_considers the decreaéed cbnéﬁmptién'df

. fish and fish products due to continued low productivity of thé

2-3-2

* artisanal and bank fishing as well as slack fish & fish products

import as a social problem. But to iucrease import Is not desira-
ble to this pbuntry,.whose_fore;gn_currency thdingiis no sd plen-
tiful, COnsequentiy;_the Govérnmeﬁt has incorﬁorated ﬂomestic fish
production increase in the Middle-term Development Plan as an fnm-
portant policy. ~In the meantime, at the Albion Fisheries Reséarch
Centre built through Japan s grant ald programme in 1980, artificial
hatching and test seed production of the Black Tiger Prawn were
successfully carried out and information and findiags of shrimp

cuiture were obtained by the aquaculture expert sent from JICA.

:The results:were_regarded as delightful news for the country' s

_depreésed_artisanal_aﬁd bank fishing, for theére had been no marine

shrimp‘culture,study except for a result of Freshwater Glant Prawn

'culture; The Government, therefore, considers to make the estab-

lishment of marine shrimp culture industry one of the main policies

of the Fisheries Development Project. ' The GOVernment so requested

- the Japanese Government to construct the_facilities‘necessary for

technical development of marine shrimp culture through Japan's

grant aid brogramme;

'Objectives of Project

:The First objectives of the pkoject are to produCe séeds of the

Black Tiger Prawn and other marine shrimp on a pilot scale, to

demonstrate the feasibility of the shrimps culture industry and to

establish its techniques apprOpriate for local conditions. - The
second objective of the project is to transfer the techniques to
the private sector.< ‘The Project aims to develop marine shrimp
culture'industry to commercial scale, save the foreign currency and

- 14 -



énlarge émploymént Opportuﬁities,:and further earn foreigﬁ ¢urrency

with export of shrimp products, while the shrimp currently consumed

in Mpuritius are mostly exported ones.

2-3-3 Contents of Request
“The facii{ties.requeSted'aréqSwan in Table 4, They are a11 pr6~
jected relying on Japan s Grant Aid Programmes and there is oo
direct budgetary approniation on the Mauritian side. nor coopera-
tion ftom any other cOuntries. ~The facilities will be built on the
adjoining site of the Albion Fisheries Research Centre and managed
as the Centre-attached facilities. _
Table 5 Réquéstea Facilities
Facility Specification Remarks
1. Pond, Tank

Hatching-Tank ‘
Pood Cuilture Tank

Bréeder Tank
Nursery Tank

Growing-out Pond

160 tons (Total volume
200 tons (Total volume
20 - 50 m°
6 tanks, 40am x %0m x Im

8 ponds, Total area: & ha

Indoors
Indoors, light, tempera-
: ture control

Outdoors, concrete walli
concrete base
Concrete wall, sand dbase

Woll, Pump,
Reservoir, etc.

2. Building
Hatchery and g
Breeder Shrimp Shed 400 miy
. Food Culture Shed 400 n
Staff, Workers, - o
' Watchmen Room _100 n, - .
Gavage, Store 100 m,
Machiné Room 30 m
3. Seawater Supply
System - a get
PUmp, Reservoir, '
?1lter1ng, ete.
4, Freshwater Supply
" System a setb
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'CHAPTER 111 CONTENTS® OF PROJEGT -

U 3-1

*Review of the Requést

3-l—l Possibility:of Marine Shrimp Culturé. Industrialization -

(1) Present Status of fl;cqhnical ?évelopmént,

T-;nThe techniques of marine shrimp culture uere studied by Dr. Yoshimasa

'Enomoto. sént by JICA as an expert for two years starting frOm

:’December,_IQBl

A research and development programme Was “also ‘con-

" ducted under his instructions. The subjects of those studies were
‘ecology of Penaeidea Shrlmp around Hauritius Island distribution and
‘collection of mother shrlmﬁ and wild fry and development of culture
techniques such as artificial hatching and gtowing—out demonstration.
As a result, distribution of six species was confirmed and many bio-
'; logical findings were obtained (Table 6) '

Table 6 Distributed Penaeidea SpEC1es and o
their Biological Findings TR

Disf-!.‘i ..

. Spawnlng .Mbturity
Scwntihc hame S  Mame .. Scason(mﬂ,]o_) of M.S,*|of W.P. %
'Penacus mnnodon(Faerous) - Black - tlger Sept.—May |Fully. .
S anaeus Tatisulcatus - - | prawn 7 (Féh.—May) m?t“x?d
3 (Klshlnouye) King. prawn Blue 32§.3r°““ Step IIX | Coastal
oo pl"alﬂ] : Mar.-\May co area
Penaeus canallcultus , Striped prawn, yéar aroun S
(Ollver Witch prawn ' Oot.-NOV R :
‘ o Mar.-May & 1
Metapenaeus ‘monoeeros Speckled shrlmp year arOund Filly .} Coasta
co : (thricus) matured | area
‘Metapenaeopsis mogiensgis
,.!hﬂmmﬂ
ﬂ-AtypOi)enaeus cbmpressi esl o
: (}{endersong

“N.B,

*M.S.1 Mother Shrimp®

CW.F.: Wild Fry

1 -
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As the table shOWS, adults of the Black Tigar Pravn and the Speckled '
Shrimp with fully matured egps are- collected and the artificial hat-
ching techniques have been developed with eXperimental stage. The
growing test’ of these two species is belng conducted 1in .2 (40 n?

each) round_water tanks. Technlcal development is also being con-

ducted'onfa‘teSt'levelg'

-Dlstrihution of wild’ fry of th Kiug ‘Prawn and the’ Speckled shrimp is

c0nfirmed. But the number s0 far found has hardly been enough to

_make seeds for 1ndustrial culture. However, though the collection of

mother shrimp and wild fry are conducted by the staff of thé Albion

;'Fisheries Research Centre with an exlsting fishing gear of small

scale, a plan is being formed at the Centre to utilize a larger—scale

wiand ditterent types of fishing gear s0 that easy catching and effi-

_ cient study of ecology are secured.

As such the group of scientists led by Dr._Enomoto has endeavoured to
develop the techniques concerned, and good results were obtained in
seed production and seed growing of these two species on the experi—

mental level,

The'shrimp'culture'fecilitieeEot the.centre are of smalliscale and
prepared 1nsuf£iciently.i Introduction of proher'equipment'and faci-

' lities combined wlth the existing techniques will produce a rapid

Eimprovement of shrimp culture techniques and 1ndustrialization there—

of., To establish the techniques, however, many pilot tests would be

needed, And suCCeSSive technical cooperation from Japan wOuld con-

tribute to a smooth development of the natiOn 8 culture industry.

Review bf Poésibiiity'ana'Appropriaienéég of;he.tndostrialization

The review on the pessibil[ty of industrialization was conducted from
the both. sides of the natural and’ socio~econ0mic environments. ‘which’

" contafn the following points‘

- 18 - .



1) Status and level of technical deﬁelopﬁeﬁt of Penaeidea Shrimp
2) -Ayailability of suitable places for shrimp culture

h 3)_ Acceptance of cultured shrimps by the sides of consumption and
marketing - ‘ :

‘f&)'rContribution to ‘the saviag of hard'éurréhcieg, ete,
-TIn this feSpect, surveys ‘of suftablé area were made by aeroviewing
from a helicopter and by a coast-walking method The estimated area

of the suitable zones concluded from these surveys and the results of

ﬁstudying existing data are as follows.'

Table 7 Areas of Suitable Places for Marine Shrimp Culture

:'Zone_ :_ K : Arca (ha) ... . Reference
Lhngrﬂvé Sﬁamp" : 50 _ ) L
Other Swamp 100 ¥Sugar cane field, meadow
. - salt firm, unutllxzed plane,

TR s KIS R etc, :

Convertible Figld¥ 200
_7Baraéh6is ' . 150

Total ~~ ' 500%% ' *Xminizum estimation

Among the suitable area,; at a part of convertible fields and Barachois,
brackish watet is not aVailable. Therefore, objective shrimp species
“should not be confined to the Black Tiger Prawn, and purely marine
-~ specdes’ ‘such as Indfan White Pravn (P. 1ﬂ61cus) ‘and Banana Prawn,(gL
f_gzgginsis) ‘should be included. . That would bring more bright expec-
"tations to realize industrialization of marine shrimp culture. Fur-
-ther, in some cases hatching and growing tests of the Flawer Prawn

(P. semi»sulcatus) and the Hestern King Prawn (P. latisulcatus) should

" be considefed The distfibution of the above threée species has not .

"confirmed yet in Mauritius and’ COnsideting that the surveyed area for
;distribution_of Penaeid shridp is rather restricted 'to only a small
‘area and the fishin’g' ‘gears used for survey are small and simple of
“one Kind, further detailed ‘surveys Eﬁ'(')uld be ‘conducted, * But even in
“the negative ‘cage for their distribution 10 Hauritian waters, the
'¢u1ture of these species will be’ carrled out’ by ttansplanting of
matured shrimps from foreign countries such as Singapote, ete,
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-The range of the tide On the coast of the country is Very small -

about 70 cw, so in watering of ponds constructed on the: land, pumps
are to be uSed. When using these’ ponds, seni-inténsive culture sys-
ten should be applied. ‘When using Barachois sea, ponds are to be

watered naturallyr_,And in this_case, exténsive culture system would

. be preferable. T S T O T

'Production rate of the former s 1.5 tonlha. on average cand’ its turn- _

over is twice per year and that of the latter is 0.5 ton/ha. and its
turnover 1% also twice’ per year (refer to App, 95 _O) $6 total

. production in all of the areas suitable for the culture amounts to

1,245 tons. As the average weight of a shrimp at harvest is 40 g and

Ethe yield rate from the seéd release to the harvest is 25%, 130 mil-

lion seeds are needed.

Next, socio economic survey was conducted and the following are the

results of the survey. " As regards the profitability of shrimp cul-

- turé industry I Mauritius, none of unEaVorable factors are consi- o
"dered to exist in the production cost, even 1f cOmpared with that of
' each country of South-Rast Asia. M0reover, it is expected that the

domestic demand of culture shrimp will _grow to'370 tons in 1990 from
100 tons at present: as’ mentioned earlier, and shrimp culture industry'

'uill be developed into the One having international competitive power

with export outlet to Furope. Analyzing the various naterials and
1nformatién, the price for purchasing cultured shrimp of 40§ siza in
1987-90 by expected packers is estimated at US$ 10/kg.: On the ather

_ -hand, the production cost of cultured shrimp 1n Mauritius 1s expected
Lt be’ around us$ 6- 7/kg, which would giVe enough basis for ‘the via-
_bility of the shrimp culture . 1ndust1y. Furthermore, if the said

projected farms of. 500 ha. realize an yield of 1, 245t of culture

-.shrimp and 1f it is sold at USSIOIkg (estimated from the present

value of US$12/kg for cultured Freshwater Giant. Prawns), the total

- turnover will be US$12 45 million.. This amount correspOnds to about

1.5 times of US$8.8 nilliop, total value of catch of &, 400 tons at

'_=average consuner's price of. US$21kg. currently produced by both arti—'
.. sanal fishery: and bank fishery jn_Hauritius. s
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For Mawritius which is confronted with a lot of problems on the way .

- to pfomote‘its coastsl‘fisheties,.deVeiobment'of“shrimp'culturé in-

dustryrcan be said to be_ﬁromising snd‘feaslblennessute,-.Therefore '

the implementation of this project would be of great significance.

J.__(_z.

().

(O

&y

: (5} -
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@

Roview of the keaest

' Regarding the content of the request, from analytical results of
.tfield survey, the necessity of modified veview’ on’ the following

points was recognized:

rThe facilities necessary for not only brackish Black Tiger Prawn,

but also other marine shrimps such as. Indian Hhite Prawn and Banana
Prawn. : ; '

HThe most proper scale of seed production facilities, nursery faci-
iities and growlng—0ut faeilities from the viewpoint of pilot tech-

_ '_nologya o y . e . R

{3) 'The scale of. these facilities from the viewpoint of ‘¢dérrelation

= .-'among ‘then, i . :

‘Details of ‘each faeility. specifically combination ‘and number of
- tanks and ponds. : . } e o

‘Bach facility based on the conditions of the project sites, such as
, - area and topography.. f y

Construction of growing—out pOnds utilizing Barachois.
Facilities supplying fresh and sea water based on the field sutvey.

Related;equipment needed.

By analyzing the results of reviewing the above points;'a 5391c de-

.signing was earried out in accordance with the basic plan estab~
- 14sghed.
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3-2- Basiec Plan

©3-2-1 'Guideline for the Basic: Plan

(1)

(2)

3

-The facilities are to be the pilot plant to make basic experiment
and demonstration test for the industrialization of the marine
shrimp culture. The facilities should be 'so0 designed as to be
suited for objective species, culture methods “and scale of the
) ptojeet._ A basie plan of the faciiities is to be worked out to
ﬁeet:tﬁe.aboue eqqditioss. The details of the plan are as follows‘

The chief objective species'is to be the Black Tiger Prawn (Penaeus

'monodon) At the same time the ﬂestern King Prawn (P latisulcatus),

which Is expected to gtow in séa water with higher salinity. the
Banana Prawn (P. merguiensis) and the Indian White Prawn, both be-

-longing to ‘the white prawn, which distribute widely in the 1adian

Ocean area, such as Southeast-Asian countries and India, but whose

distribution has not been found yet in the country, should be con-

sidered as desirable speciesq__They are cultured in_exteusive:eulture.

ponds in these e0untries and the techniques of seed_thduetion and
gtowing-out of these species have been developed. Ahcordingiy tﬁe
facilities are to be so designed as. to be able to COllect bOth fresh
and sea water to supply the ponds with weter'of a wide range salinity.

In case of the Black Tiger Prawn and the Western King Prawn, collec~
'tion of natural adults for seed production 1is available‘ But in
iudustrialization, a large number of sted are to be secured Matu-.

ration tanks for maturing the immature and breeder ponds for ratsing

_spaWning adults are to be built.

In seed_pfoduction. the wass projeetiOu;system,&séy;"dith a.200 ton-
tank is basically desirable. However, the mass. _production of shrimp
seeds with such a large tank requires high technology and much ex-

' perience. Therefore, the scale of seed productiOn of the projeet
-_should not be s0 big.; For these two teasans,'the culture method, in

which larva ‘are reared in a medium 10 ton-hatching tank from spawning
to pust larval stage and then they are transplanted to 20 ton-tank to'
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rear till PLI5 - PL20 (the stage after 15 ~ 20 days from post’ larval
_.stage). is recOmmended. The scale is planned not only for production
" of: necessary brackishWater shrimp fry for the growlng-out test but
galso for the development of hatchery operation of seawater shrimp.
Distribution of fry. to the public is planned after Phase i1, subject
o the result of the pilot test,

C(4) -The buildings of hatchery were designed to be of closed type, because :
the temperature there (at Medine, ‘the. nearest observation station
. . Erom Albioﬁ) falls to 17?0 in winter and rises to 30°C in.summer-
{fron JehuarY'to April).' To‘prereﬂt the stroﬁg sonlight, the roofs
+.of the buildings Wele designed to have tfansparent parts ‘and semi#
transparent parts alternatively.: Semi"transparent parts were equipped

with blinds to control the sunlight.

L (5) As thé seed feed at an early stage, phytdplankton in collected natu-

ral seawater is propagated by fertilization, and pure cultivation of
‘selected phytoplankton is jointly used. As the seed feed at a later .
stage, animal planktou, such as nauplius of Artemia, and Rotifer are
_eultivated. the latter being fed by clorella, The facilities to

cultivate these micro-organisms were designed.

(6)-'Seeds produced in the hatchery are raised in the nursery to the size
of 0.5 - 0.7 g, appropriate ‘for releasing to the grown-out ponds.
" The facilitfes are ‘planned for the operation.
162 “In this country,: Barachois culture’ {s available besfdes pond culture,
4¢_Therte9t'product1on facilities for both cultures are netessary,

(8) in Barachois culture, the size of actual culture farm would be more
'than 50 ha per establishment. ‘But for the sake of the efffcient
-maﬁagement, parting of ‘the Barathols will be made, ‘with ene section
being 1 ha ~ 5 ha. In pond Culture, the size would mostly be less
thaﬁ:lq.ha”per'establishmeﬁt. $6, 'unit area of 0.2 ha - 1.0 ha would

 be proper. The scale of growing-out ponds. nursery pond, breeder
pond and Barachols were planned based on the above idea and the cha-~
racter of this project in which demonstration tests are conducted for -
industrialization,
Co - 23 -
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