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PREFACE

In response to a request from the Government of the Republic of Mauritius, the Government of
Japan decided to conduct a basic design study on the Project for Expansion of the Albion Fisherics
Research Center and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Mauritius a study team headed by Mr. Toru Kumatani, Assistant Director, Office
of Overseas Fishery Cooperatmn Fisheries Agency and constituted by members of Fisherics
Engineering Co.,Ltd., from January 16 to February 6, 1994.

Tﬁq team held discussions with the officials concemned of the Government of Mauritius, and
conducted a field study at the study arca. After the team returned to Japan, further studies were made.
Then, a mission was sent of Mauritius in order to discuss a draft report, and as this result, the present

report was finalized.

I hope that this report will contribute to the promotion of the project and to the enhancement of
friendly relations between our two countries.

I wish fo express my sincere appreciation to the officials concerned of the Government of the
Republic of Mauritius for their close cooperation extended to the feams.

May, 1994
Ke/ns_,m Ko é/ﬁmﬁ:yﬂ—___

Kensuke Yanagiya
President
Japan International Cooperation Agency






' : May, 1994
Mr. Kensuke Yanagiya,
President _
Japan International Coepération Agency
Tokyo, Japan

Letter of Transmittat

We are pleased to submit to you the basic design study report on the Project for Extension of
the Albion Fisherics Rcscz_ltch Center in the Republic of Mauritius.

This study was conducted by Fisheries Engincering Co.,Ltd,, under a contract to JICA, during
the period January 10 to May 31, 1994. In conducting the study, we have examined the feasibility
and rationale of the project with due consideration to the present situation of Mauritius and formulated

the most appropriate basic design for the project under Japan's grant aid scheme.

We wish to take this opportunity to express our sincere gratitude to the officials concerned of
JICA, the Mi_njstry' of Foreign Affairs, and the Fisherics Agency. We would also like to express our
gratitude to the officials concerned of the Ministry of Fisheries and Marine Resources, the Embassy
of Japan in Madagascar for their cooperation and assistance throughout our field survey.

Finally, we hopc that this report will contribute to further promotion of the project.

Very truly yours,

Toshiya Ogasawara

Project Manager,

Basic design study team on the Project tor
Extension of the Albion Fisheries Research Center
Fisheries Engineering Co.,Ltd.
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SECTION ONE: INTRODUCTION

_ The Government Of the Republic of Mauritius has established the Albion Fisherics
Rcscafch Center (AFRC) under the jurisdiction of the Ministry of Fisherics &
‘Marine ‘Resources.: The Center is in charge of all technical fields related to research and
development of the nation's fishery. Utilizing the fisheries research facilities and those of the
marine shrimp culture experimental station, constructed on the basis of grant-aids from the
Government of Japan, this Center has made major contributions to the development of
Mauritius' fisherics and aquaculture as well as to the management of fishery resources and
preservation of the ccology. However, as a result of an increasc of personncl and the
organizational expansion attendant upon progress in R & D programs, the demands on the
facilities of the AFRC now exceed the organization's capacity, leading to varicus functional
problems. In addition, in view of the new research projects that have been vouchsafed to the
Center in connection with conservation of the marine environment, the Government has
formutated a Plan for Expansion of the Albion Fisherics Research Center, incorporating the
expansion of research facilitics and the provision of additional research equipment, and has

requested a grant aid from the Govemment of Japan for Plan implementation.

Upon receiving this request from the Mauritius Government, the Government of Japan
decided to conduct a basic design study on the subject Plan. Accordingly, the Japan
International Cooperation Agency (JICA) dispatched a basic design study team to Mauritius
from January 15 to February 7, 1994, headed by Mr. Toru Kumatani, Deputy Director, Office
for Overseas Fishery Cooperation, International Department, Marine Fisheries Division of the

Fisheries Agency.

_ For purposes of validating the contents of the Plan relating to the refurbishing of the
AFRC, which forms the substance of the Plan, as well as assessing the appropriateness of the
Plan and the scale of the facilities and cquipnicnt requirements, the basic design study team
conducted a field survey on the current status of the Mauritius fishing industry, socio-economic
coﬂditibns it the country, marine research activity at the AFRC and related facilities,
infrastructare conditions at the Plan site, construction conditions, natural conditions, the
orgénization Structurés for project implementation, and maintenance together with a

topographical and geolbgic survey of the planmed construction site.

The basic agreements reached in the coutse of the discussions between the basic design

study team and the Mauritius Government during the ficld survey were summarized in the



Minutes of Discussions, which was éignéci and exchanged by the two partics. After returning (o
Japan, the study team analyzed and examined the survey findings, evaluated the benefits that the
subject Plan could be expected to bring to marine ‘rescarch and couservatlon of the marine
environment in Mauritius, prepared a basic design on the nature and optimum scale of the
facilitics required along with a project budget and cvaluation. This was organized into a draft
basic design study report. In order to explain and consult on the draft report, another team
headed by Mr. Nobora Tazoc, Office for Overscas Fishery Coofaerhtion, International
Department, Marine Fishery Division of the Fisherics Agency was sent 10 Mauritius from April

10to 16, 1994,

This report, bascd on the above findings, contains a basic design of the facihtles and
rescarch cquipment deemed optimum for the subject Plan, a project” unplcmentatmn plan,
project evaluation, and suggestions. The composition of the study. team, the names of
discussants, survey itinerary, and the Minutes of Discussions are mcludcd as Appcnd:ces at the

back of this report.



-SECTION TWO : BACKGROUND OQF THE PLAN
2.1 Overview of Mauritins:
2.1.1  Geographical and Meteorological Characteristics:

Matuuitius is located in the middles of the Indian Ocean and is composed of two main
islands, Mauritius and Rodrigucs, as well as four smaller islands. Since Mauritius Island is
situated at 20°S latitude, it is part of the sub-tropical climatic belt within the area of the southeast
trade winds. Geologically, the istand is v()l_canic in nature, having been formed as a result of
past yolcanic activity, and even today, craters are found in the interior. The soil formation too is
typicé:l-fof 4 volcanic island and is widely distributed throughout the island. Mauritius Island
runs 61km lengthwise and 47km in width, with a total area of 1,865 km?2. Since the central
pottion of the island is characterized by highlands 800 meters above sea level, it comes under
the influence of the prevalhng southeasterly trade winds throughout the year, which brings
heavy rainfall to the central ;m:d castern sections. The western side, on the other hand, is
rclatively dry, with low rainfall. Duﬁng the summer scason (November - April}, there is heavy
rainfall, and the island is assaulted by cyclones but, during the winter months (May - October),
rainf_afl is light, With the exception of the area around the capital, Port Louis, the island is

surrounded by coral reefs and so attracts many tourists.
2.1.2  Socio-Economic Conditions:

Aftér successive colonial rule by France and Great Britain, Mauritius: gained iis
independence in 1968. At the time of the changcover from French to British rule, under the
Treaty of Paris (1'814), the French colonists were permifted to retain their own language,
religion, cu_s'tbms, and laws and so, even today, French is widely used, while the Napoleonic

Code js reflected in the country's laws.

‘Sugar canc was actlvely cultivated under Bntt&h rule but, with the abohtlon of slavery in
1834 a Iabor shomge developed, leading to the immigration of a large number of Indian
workers As a result, the present population is a mixture of pcople of Indian, Creole, and
Chmcsc dcsccnt with cthmc Indians most numerous. The estimated populdtlon, as of July,
1993 totalcd 1 098 100, with a density of 538 persons per km?- The annual rate of population
growth durlng 1992 was 1. 3% Under British rule, some 100,000ha of land were opened to

cultivation with a view to dcvclopmg a dynamic and sclf-sustaining sugar industry. In the



1976s, sugar was the nation's key industry, accounting for 20.8% of gross domestic product
(GDP) and 72% of cxports. However, as a result of the severe fluctuations in international
sugar prices -- the cruel destiny of primary products - as well as damage from cyclones and
other meteorological forces, the growth of the sugar induétry has been unavoidably unstable,
Asa consequence, the Mauritius Government, with a view to frecing the country from a mono-
culture economic structure heavily dependent on sugar cane and sugar products, established an
Export Processing Zone (EPZ) in 1971 in a bid to attract a steady inflow of foreign capital,
while also developing an apparel and textile industry and nurturing the tourist industry. As a
result, the share of agriculture in the nation's GDP has been lowered to 10.0%. Reciprocally,
the importance of industrial production, particularly in the EPZ, has increased -apace, with
cxports from the Zone a[_o_nc now accounting for 12.5% of GDP. The tourist industry has also

shown spectacular growth, with restaurant and hotel revenues alone now accounting for. 3% of

GDP. Trends in GDP, by major sector, arc summarizc_d in Table 2-1.

Table 2-1:  Distribution of GDP by Major. Scction . (%)

1976 1983 1987 1989 1991 1992 ' 1993

Agriculture 225 13.8  14.6 124 114 111100
(Sugar cane ) (20.8) (9.5) (10.8) 8.7) (7.4) (7.2) (6.1)

- Manufacturing 152 158 246 235 231 228 230
(Sugar) (5.5) (25 G4 @4 Q0 @19 @7
(EPZ) (2.6) (5.2) (13.1) (12.7) (12.2) (12.1) (12.5)
Construction 8.0 62 53 04 72 174 8.0
Wholesale/retail 1.3 137 150 168 170 171 1840

trade, services
(Restaurants/hotels) (1.8) (2.6} (2.7) (3.0) (3 3} (3.5) (3.6)

Source: Ministry of Economic P]anmn g and Devcicpmmn

Exports of products fabricated in the EPZ are increasing smoothly; by 1985, t'hcy:had
collectively overtaken sugar exports. And against the luxuriant setting of the ébuhffgi's natural
environment, particutarly the exquisite scenery woven from its coral reefs and seas, the tourist
industry has been steadily growing in imp()rtancé, with revenues from this soﬁrcc now stariding
al 23% of total exports. However, exports of EPZ products and sugar, though expanding yéér
by year, have not been able to keep up with imports of foods, petroleum products, and capml
goods, thereby giving rise to a chronic trade deficit. But, since this trade deficit is now covcrcd
by tourist receipts, fluctuations in tourist revenues are of paramount lmpmtancc to the Mduntlus :

Government. Trends in the forcrgn trade balance and tourist receipts arc Shown in Tablc 2- 2



Table 2-2:  Trends in the Foreign Trade Balance, by Major Scetor,and Tourist Receipts

- Unit 1976 1983 1987 1989 1991 1992 1993

;I‘otal exports (Rs million) 1,835 4,637 11,927 15,517 19,300 20,744 23,522
- (Sugar) % 720 578 363 318 279 280 245
(EPZ) - ' % 11.0 28.2 55.0 58.4 62.9 63.6 672

Total Imports (Rs million) 2409 5,175 13,042 20217 24,383 25280 30,319

(Foods) ' Y/ 240 250 128 131 125  12.0 12.8

(Petroleumn - :
products) =~ % 9.0 . 18.0 7.3 7.5 84 - 7.6 6.9

(Capital goods) % 241 120 220 229 240 226 224

Trade balance (Rs million) -574 . _-538 -1,115 -4,700 -5,083 -4,536 -6,797

Tourist receipts (Rs million) 184 503 1,786 2,796 3940 4,655 5;400

Source: Ministry of Econemic Planning and Development

The dynamic industrial promotion policy of the Mauritius Government has resulted in
high economic growth and virtually full employment (with less than 2% unemployed). While
consumer pﬁces rose considerably by over 10% in 1989, 1990, and 1992, pricc levels have
been relatively stable in the other years. Based on the above, estimated GDP in 1993 totaled Rs
54,650 million; with GNP at Rs 54,700 million, while per capita GNP stood at Rs 51,361
(1Rs = about £6), placing the country at a per capita level just behind the Asian NIEs. The
Government has set the target of having Mauritius enter the ranks of the Asian NIEs by the year
2000.

2.2 Outline of the Fishing Industry:
2.2.1 Marine Environment in the Vicinity of Mauritius:

The Indian Ocean current in the vicinity of Mauritius is dominated by scasonal winds in
the southwestern portioﬁ of this ocean. These scasonal winds are definitely influenced by the
- distribution of pressure system in the country's surrounding arca during both winter and
summer. In Mauritius, casterlies blow throughout the year. Currents continually flow toward
the southwest or _sb'ﬁth, influenced by the risc and fall of the Southern Equatorial —and
Mozarnbique Currents. - |



The waters in the vicinity of Mauritius, being far removed from the continent, bclong to
a nutritionally poor salt belt, and so basic productivity is small during both wititer and summer.
Accordingly, production of marine species is considered to be small throughout the country's
Exclusive Economic Zone (EEZ). Targeted waters for offshore fishery in Mauritius are situated
considerably to the south of the northern Scychelles waters, which are said to be among the
best fishing grounds in the western Indian Occan and thus are not endowed with the benefits of
these watcrs. Nevertheless, the waters northeast of Mauritius: Island do include several banks
about 1,000 m depth, in the vicinity of which produchon is high, making them a good fishing
ground for bottom fish. The bottom currents in these banks become upwelling currents,
carrying nutricnt salts from the bottom o the surface layer, thereby creating highly prodﬁct'ive
waters directly above these banks and in surrounding suiface layers. The fishing. gmunds in
and around the banks have a potential for modest expansion, in tandem with the future
development of fishing methods. Figure 2.1 shows the locations of these banks around

Mauritius Isiand.

Troeelin

 Sowtan B

70%4- rgams Bank RSN

. Mauritivs Bedeigues Yost Bank

Figure 2.1: Location of Banks In the Vlcnuty of Maurluua [sland ‘
Average annual temperature on Mauritius Island is 23.5°C, with normal dnnual
precipitation of about 1,800mm. The surface water temperaturc around the lagoon 1‘; in the
range of 21 - 29°C. Since the istand resulted from uphcavals of the sca bed plateau, as a result



of volcanic action, as shown in Figure2.1, the northern side has numerous sea bed shelves, but
the scabed topography - in other directions deepens abruptly, with the 1,000m isobath rcaching
only about 15km from shore.

The land arca throughout the island has a gently sloping plateau configuration but, in the
southwest portion, it becomes an area of steep mountains and hills. A total of 24 rivers flow
into the sea along the 240km shoreline. Some 65% of the shoreline (155km) is surrounded by a
coral reef, forming a lagoon 1-4 km wide with an arca of 243km2. This reef is better developed
along the east coast, where lagoon depth along the southeast shofelinc exceeds 30m in certain
jocations. However, lagoon depth in general is shallow, mostly 2-5m. Sea grass beds are
relatively numerous in the southern section. Very little information is available ontidal action
within the lagoon but, outside the lagoon, currents are quite fast, reaching 1-3 knots.

2.2.2 Fishery Production:

' Flshmg operatlons in Mauritius may be broadly classified into three categories: coastal
flShCl‘leS making onc-day trips and based on Mauritius and Rodrigucz Islands; "bank”
‘fisheries, conducted in the teef areas of the Mascarene Ridge and the Chagos Archipelago; and
offshore fisheries, directed at tuna, operating primarily in the western part of the Indian Ocean.

(1).  Coastal Fishenies:

" The coastal fisheries, based on Mauritius and Rodriguez Islands, are generally operated
with small fishing boats making one-day trips. Their grounds arc in waters not over 200m in
dépth; both’ within and outside the lagboxl. There were 2,796 registered fishermen in 1992, an
increase of 124 from 1991, Many of these fishermen formerly were engaged in  sca sand
harv’es;tiﬁg. 2,037 are full-time fishermen, using mainly hand lincs and baskets but, reflecting
the increase’ of new enirants, the number of fishermen relying only on hand lines has been
rapidly increasing, as-opposed to those using both hand lines and baskets. Only a relatively

small proportion (no more than 100) use gillnets.

There .arc 1,022 fishing boats, called "pirogues", of cither wooden or FRP
construction, with lengths in the order of 6-7m. As of 1992, 671 boats were cquipped with
outhoard motors and 27 with inboards; the remaining 324 boats were non-powered sail boats.
The 6utboa'rd-p0wé.rcd fleet showed a 17% increase from the previous year (435 boats),
indicating that motorization is proceeding at a vapid pace. The main catch species comprise



bottom fish such as gmtflsh pmrotfmh surgconflsh, rabbitfish, mullet, and octopus, pelagic
species such as horse mackerel, mackerel, and sardincs, and other highly mlgratory species
such as dolphinfish, ncedlefish, wahoo, and small tunas and ‘;kipjack There are '1130 very

stight catches of shrimp and spiny lobsters as well as tiny catches of oystcls There are large
variations in catch volume, depending on the source of the figures. Table 2.3 shows trends in

the volume of coastal catches, based on data from the AFRC,

Table 2-3:  Catch Volume of the Coastal Fisherics (1983-1992)  (in tons)

Year 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

Catch Volume 1,370 1,375 1.334 1,327 1.597 1.479. 1,544 1,637 1,568 1.775
Sonrce: Coastal Risheries Yearbook: 1992, published by the Statistical'Depatlmcm'of AFRC,

Catch volume had been stagnant until the mid-1980s but has shown rapid expansion
since 1987, Volume in 1992 came to 1,775 tons, representing a 13% gain over the previous
year. The FAO cstimates the area's Maximum Sustainable Yield (MSY) to be 1,699 tons (RAF/

79/065/WP/41/88/E) but, with the actual catch already exceeding this lovel, the Govemmcnf,
is now accelerating the development of fishing grounds outside the lagoon, which had

previously been ncglected, in with Overseas Fisheries Cooperation Foundation of Japan

(OFCF) had extended its technical cooperation.

Catch per individual fisherman averages 5.9kg per fishing day but reveals a notable
diversion between fishery operations inside the lagoon (4.8kg) and outside the lagoon (8.1kg).
For this reason, fishermen are very eager to switch their operations from inside to outside the
lagoon but, ewing to a shortage of capital, the changeover is not progressing well. Many of the
coastal fishermen are sport (recreational), as opposed to full-time fishermen, whose boats are
tailored to this activity. The number of these sport fishing boats has already reached 100
vessels. They run about 10m in length and are fitted with 120ps diesel engines, using mainly
trolling lines. The recreational catches include billfishes, dolphinfish, wahoo, needlefish,
skipjack, tuna, and shark. Tropical species are also taken live from coral reef areas and
exported to Europe for exhibition or hobby purposes.

(2)  Bank Fisherics:

What arc generally termed "bank fisheries” in Mauritius are mothcr;;‘;hip pc'Iagic 'fi'shing
enterprises operating on the various banks scattered along 1,000km of waters o the north of



Mauritius, The main banks, from north to south, arc Saya de Malha, Nazarcth, St. Brandon,
Chagos, and the Albatros. At present, 8 such companies, with 14 motherships, are engaged in
fishing operations off Mauritius Island. Each freczer mothership (20-50m in length -~ most arc
used tuna longliners, with an average age of 15 years) carries 10-20 catch boats equipped with
8-15ps. outboard ‘motors - for -operations in the bank fishing grounds. After reaching the
grounds, about 3 fishermen board each catch boat and hook bottom fish on the bank using hand
" lines. Operations are in two shifts of 6 hours each between the hours of 6 a.m. and 6-p.m.,
with no operations conducted at night. Trip length is normaily about 2 months. The major catch
species arc grouper, emperor, rabbitfish and wevally, which are frozen on board the
motliervessel. Most of the catches are shipped to domestic markets in frozen form for local
consumpt:on, with a certain postion exported to Reunion. This fishery was started in the 1970s,
growing from 8 vessels in 1983 t0 13 in 1986-89. Paralleling this expansion, catches rose to
5,451 tons in 1987. But, when the flect was cut back to 10 mothervessels in 1990-91, catch
volume again felt to the 3,000 ton level, In 1992, however, there was a rapid tecovery, with
catches rebounding 40% from the previous year to 4,762 tons. Figure 2-4 shows data on trends

iu frozen fish production by the bank fishery.

Table 2-4:  Frozen Fish Production by the Bank Fishery (1983 - 1992) (in tons)

Year . {983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Catch Volume 2.784 2303 3.860 4,427 5451 5,140 3,535 3,238 3314 4,702
S{mru, Coastal Fisheries Yearbook: 199 ,published by the Statistical Department of AFRC.

Total sxze of Crews scrvmg in the bank fishery, including those on mothervessels,
coraes to 1, 075 persons Caich volume per crew member ranges from 51 - 94kg per man
/operating day In addition to the frozen fish catches by the fleet shown above, the production
includes 70 tons of sait-preserved fish, 5 tons of octopus, and 1 ton of lobster during 1992,
The ma]()r fishing ground for the bank fishery is the Saya de Matba Bank, where catch effort

doubled from the preceding year, resulting in a decline in catch per crew member.

(3)  Offshore Fishery:

Thc offshore fishery in Mauritius is dirccted at tuna; the major factor is a joint venture
between a private Japanese company and the Mauritius Government: TFCE (Mauritius Tuna
Fishing and Canning Enterprise Ltd. Co.), which was cstablished in 1978. KGKK(kaigai



Gyogyo K.K.) has also set up und operates a fishing basc to handle transshipments from tuna
fishing vesscls. The tuna fishery startcd with just onc purse seincr of 50m, but later added 2
apid increase in catch volume, TECE has a cannery on Mauritius

Istand w_iih a production capacity of 20,000 tons. 95% of total catches are canned., while 5%

rm or consumed on the domestic market. Since the present catch

vessels, which resulted in a r.

are exported in frozen fo

volume docs not yet approach the capacity of the canning fine, the current task is to increase

catches. Trends in the catch volume of the offshore fishery are shown in Table 2-5. -

Table 2-5: Catch Trends in the Offshore Fishery (i tons)

Year 1088 1980 1990 1991 __ 1992
Catch volume 6795 8364 6,576 11,218 11117

Source: Economic Development Plan , Minisiry of Economic Planning and Development

(4)  Aquaculture:

The Mauritius Government has also been putting aifhajor effort into the dcv:éiopmﬁ;nt of
aquaculture, both in infand waters and in seawaler. AFRC's Marine Shrimp Culture
Experimental Station and the La Ferme Freshwater Farm are promoting seed prddubtién and
aquaculture research along with improvements in culture technology, mainly for giant
freshwater prawns, red telapia, carp, silver bream and black tiges p'ra.wns. However, as this
technology has not yet been generally propagated, present production of cul_tured. fish is only
125 tons in all -- 100 tons of freshwater and 25 tons of seawater fish. The potential area for
seawater aquaculture in Mauritius is comprised of 500ha of convertible area that had originally
been converted from mangrove to sugar cane plantatiens, and another SOGha,_ known as
Barachois, wherc a portion of the lagoon is enclosed by volcanic rock, and the flow of the tides
induces an exchange of seawater. Within the Barachois arca, aquacu'ltur'c; using tfeiditib_ria!
methods, is being conducted on such species as spine fish, mullet and oysters, though cu"rre:n't
productivity is still quite low. For this reason, high hopes are bc{ng fdt:uséd on échiéVfﬁg
progress in aquaculture research at AFRC as well as in the diffusion of the results of their

research efforts.

~10-



2.2.3 Distribution, Processing, and Foreign Trade:

There are a total of 64 landing arcas for the small-sizc coastal fisherics, distributed as
follows: 15 in the northwest portion of the island, 14 in the western portion, 11 in the
“gouthwest, 12 in the southeast, and 12 in the eastern portion. The bulk of the catches are sold
to retailers through brokers, with the fish being sold at retail stores in public markets in the
vicinity of these landing areas. A portion of the catches is stored in cold storage facilities
operated by the fishing association and gradually releascd to sales outlets. However, since
setttement of accounts is deferred under this method, the fishcrmen prefer to scll their catches

through private brokers based on cash seitlement,

The wotherships of the bank fishery land their frozen fish at Port Louis, where it is
purchased by cold storage companies and stored in their facilities. The fish is then sold to
retailers thro.ugh brokers. While the retailers scll the fish at public markets, retailers come to
market from outlying towns carrying insulated boxes, which are used for storage until the fish
can be sold in their home localities. Offshore catches atc almost entirely composed of skipjack
and tuna, which is transported to the cannery for canning upon unloading at Port Louis. 95% of
cannery production is exported to the EU, with a portion of the balance consumed domesticatly.
While virtually al of the fish from small-scale fisheries is consumed locally, about 10% of the
frozen bank fish is exported to Reunion. Since fish can be eaten without rtegard to cither
religion or caste, it is a popular food, with fish prices quite high relative to other foods.
Notwithstanding the higher prices, per capita fish consumption has been growing remackably,
along with the rise in income levels resulting from economic development -- from 16.0kg in
1990 to 19.2kg in 1991, and 21.5kg in 1992 (based on data from AFRC).

Mauritius expoits tuna that has been canned and processed from local catches, The
country depends heavily, howcvcr,f on imports of foodstuffs, importing large quantities of
edible fish pmducts. In this respect, it is a fish importing as well as exporting country. As was
shown in Table 2-2, Mauritius has a chronic trade deficit, with foods accounting for a
 considerable share of imports. Edible fish imports are no means small, representing about 10%
of faod imports. Thus, high hopes are placed on further development of the country's fish and
aquaculture production, Table 2-6 shows trends in Mautitius cxports and imports of foods and

fish products.
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Table 2-6:  Foreign Trade in Food and Fish Products (in Rs millions)

- 1991 . 1992 1993 (Jan.-Jupe)
Total food imports (CIF) 2,692 2,915 1,742
(Fish imports) 241 221 148
Total food exports (FOB) 339 341 218
(Fish_expoits) 296 295 162

 Source: Ministry of Economic Planning and Dovelopment

2.3  Related Plans:
2.3.1 National Development Plan (1992 - 1994):

The Mauritius Government is presently in the midst of its 6th National Development
Plan (1992 - 1994). In previous Plans, the Government is credited with having achieved
reasonable success in fostering labor-intensive industries geared to export, which'_diversi_fying
the country's economic structure. In the Sth Plan(1988 - 1990), in particular, rationalization of
the textile and apparel sectors was accelerated through mechanization, with a 'conseﬁucnt

strengthening of their international competitiveness.

In the current 6th Development Plan as well, primaty emphasis is being plaéc_d on
continued industrial diveisification and concentration, with a view {0 achieving highe.r. levels
and stabilization of quality. At the same time, the rise in general living standards has been
positioned to contribute to economic growth. The nced has been recognized for policies
designed to further infrastructure development in the arcas of cducation, mediCal'-cafe, and

cradication of poverty.

During the present Plan period, the growth in GDP is targeted at an aﬁcfage 6% per
annum, and the following development policies have been adopted to realizing this goal: ~

1) Promotion of rationalization
2) Accelerating the privatization of public enterprises
3 Promotion of a free market economy
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4) - Establishment of public agencies for foreign trade promotion and consumer

~ protection
'5)  : Administrative reform and removal of out-dated and unnecessary regulations
0) Raising - productivity within the constraints of a limited supply of natural

resources and labor
7 Traproving the quality of life; strengthening environmental protection, and the
social security system

The Mauritius cconomy has been undergoing a relatively smooth transition from one
dependent on' primary products to a high-level industrial structure, as evidenced by
ménufacturing activity in.the EPZ and tourism. While the country, therefore, is economically
stable, this stébi!ity has thus far been achieved in large part through a good supply of relatively
tow-cost labor. Thus, in light of recent wage increases and the limited labor supply, it has
become vital to seek out new avenucs of cconomic development. Considerable interest has been
shown in progress with international trade agreements, such as the Uruguay Round, while an
urgent need has been identified in the Development Plan for effective utilization of domestic

Icsources. -

. Special emphasis in the country's development programs has been given to the
resolution of developmental problems, | particularly the delicate trade-off between environment
and development and between growth and quality of life. With the continuation of virtually full
employment, reflecting the sustained economic growth, and the steady increase in per capita

-iﬁ_comcs, the public is evidencing mounting concem over the quality of life, which is rapidly
becoming a national issue. With respect to environmental protection, while the actual degree of
poliution is ‘still quite low, and can hardly be compared with that in the more developed
countries, environmental protection movements have become a potent social and political force.
Thus, policy-making efforts must now be directed at raising the quality of life, including

environmental protection, as a basic premise for continued economic growth,

In order to achieve effective utilization of domestic resources and improve the quality of
life, the Government is encouraging further research activity in various sectors. Development
scenarios by -sector are being prepared on the basis of thesc rescarch findings, while the
viability ‘of official policies is being tested in the search for optimal economic growth. The
Government -will, therefore, have {0 address, as formal research themes, issucs related to the
public interest in achieving equality and social justice as well as environmental conservation.

Speaking more concretely, improvements in the quality of the country's manpower resources,
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prescrvation of the natural environment, which congtitutes the essence of the tourism rcsourcc,

and management of fishery resources arc all being pursued as major policy initiatives.

2.3.2 Fishery Development Plan:

The objectives of Mauritius' Fishcry Development Plan are two-fold; firstly, to maintain
a safe and stable supply of animal proteins for the people; and secondly, to contribute to foreign
cxchange carnings through exports. By the concluding year of the Plan (1994), the goal is to
increase annual per capita fish consumption from the present level of 18kg to 20kg.

Since the increasc in catches from small-scale fisheries is believed to have réached the
limit of MSY, future expansion from this source is unlikely. On the other hand, the country
seeks 10 export catches by commercial fisheries targeted at tunas and other highly migratory
specics as well as to achieve a recovery in the catches of the bank fisheries, which have been on
a declining trends in recent years. Fishing effort, accordingly, is to be redirected to pelagic
species outside the lagoon, deep-water shrimp, bank fisheries, skipjack and tuna, and scawater
and freshwater aquaculture, It is expected that fish supplies for the local market can be

increased thiough expansion of fish production, the development of freshwater and Scawatcr

aquacuiture, and an increase in impoxts.

In the Fishery Development Plan, the following policies have been formulated with a
view toward attaining the twin objectives of increasing fish supply and developing exports:

within the context of appropriate resource management and conservation:

- Development of offshore fisheries targeted at deep-water fish specics or deep-water
shrimp along with small-scale pelagic fisheries on the banks. |

- Promotion of the tuna fishery and aquaculture geared o exports.

- Maintaining a suitable level of fish prices and developing a distribution sirategy for
local catches _ _

- Strengthening regulations and controls for purposes of fishery management and
prescrvation of fishing grounds, including fishing vessel registration.

- Strengthening rescarch and extension programs.

With regard fo environmental protection, which is a key ifem in the National Development Plan |
the following policies have been set forth in the Fishery Development Plan: :
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-- . Strengthening of measurcs to preserve the marine ecology.
- - Establishment of marine parks;
- Collection of marine data.

- Formulation of a management plan for the marine environment,

The main thrust of the Mauritius Fishery Development Plan is to achieve maximun
utilization within the constraints of sustainable yiclds while preserving marine resources and the
marine environment. An indispensable measure for attaining this goal is basic research on the
ccology. The Government is, accordingly, establishing research and monitoring organs, such
as the Marine Conservation Center, to strengthen the manpower base for fishery management
and improve ecological controls. The AFRC is the only nationat organ for implementing basic
research in the fishery and marine sector, including interdisciplinary studies, and so it plays a
most critical ‘Tole in this connection. -For this reason, the Government has formulated a plan
within the 6th National Development Plan, to expand the existing research functions of AFRC

and enable it to function effectively as a nerve center for marine protection.
2.4  Role of the AFRC:

Although agriculture remains one of the major pillars of the Mauritius economy, since
production i the past has been skewed toward the single product, sugar, the country has been
forced to rely on imported foodstuffs. Imports of fishery products in 1950 were 11,104 tons,
outstripping fish cxports, which comprise principally exports of skipjack and tuna by the
foreign joint venture companies. In 1992, while exports narrowly exceeded impoxts, the nation
continued to rely heavily on imports for its cssential animal proteins. The Government expects
the demand for fishery pfod{lcfs to incrcase substantially in the years ahcad, fueled by the
continuing cconomic development. However, while planning to increase fish production,
.ovcrfishing has developed in lagoon fisheries, which will no longer be able to secure adequate
supplies to meet future fish demand. The Government is, therefore, putting partticular effort into

effective use of aquaculture as well as bank and offshore resources.

Research on aquaculture and breeding as well as fishery stocks is conducted by AFRC.
With tespeet to aquaculture, the Center is engaged in research and propagation programs for
the cultivation of giant freshwater prawns, black tiger prawns, and red telapia. These activities
have - been carried out principally through grant-aids and technical cooperation from the
Government of Japan. Objectivés have been largely aéhievcd_ in the areas of cultivation
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technology for adult giant freshwater and black tiger prawns, sced production technology,
improvements in aquaculture techniques, and the transfer to the Center staff of technelogy for
large-scale sced production and intensive aguacutture. The stage has thus been reached for

diffusing these techniques in the private sector..

With respect to tesearch on offshore resousces, particularly tuna, the AFRC , taking
advantage of its natural geographic position in the center of the Southwest Indian Ocean, has
been recciving intensive technical cooperation from experts from FAOQ/UNDP and other
international organizations which has helped it to assume a central role vis-a-vis neighboring
countrics, such as Madagascar, Mozambique, Kenya, ‘Tanzania, and the Scychelles. And,
based on technological assistance from ORSTOM in France, AFRC has become a core facility
for the collection and analysis of data on the Indian Ocean region. The facility has also made’
important contributions as a prime venue for various types of professional. conferences,

workshops, and seminars related to the fishery scctor,

With respect to the coastal and bank fisheries, thanks to cooperation from the
FAO/UNDP and other organizations, the Center has been conducting rescarch on ‘fish stocks
and has also been collecting data on fish catches while paying special atfention to the
development of a fishery management system involving seasonal restrictions and -the
introduction of a permit system for selected fisheries. In this way, it has been coming to-grips
with the difficult task of expanding catch volume while conserving fish stocks. And, with
respect to fishery resources outside the lagoon, the Cenier has been conducting experiments
with establishing atificial floating reefs and with developing new fishing grounds, based on
cooperation from the OFCF.

In this manner, the AFRC, as the sole research organ in the fishery and marine sector in
Mauritius, under the jurisdiction of the Ministry for Fisherics and Marine Resources, 15 not
only charged with the full panoply of research, development, and technical projects relating to
the nation's fishing industry but, as a core facility for research work on fishery resources for all
countries in or bordering on the Indian Ocean, has also been contributing sigﬁiﬁcanﬂy to the

regional development of marine fisheries, aquaculture, stock management, and ecological

protection.
The major portion of the Mauritius coastline is composed of coral reefs and mangrove

forests, which provide breeding grounds for coastal fishery resources, while the natural beauty
created by the coral concentrations has become a precious tourism resource. Tourism, as
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already noted, has developed into one of the four major pillars of the Mauritius cconomy, and
preservation of a superb natural environment is, therefore, of major importance, not only to fish
stocks’ but also to the country's ‘overall cconomic development. Furthermore, since fthe
Mauritius people have now achieved a reasonably satisfactory standard of living, their desiee
has strengthened for improvement in the quality of life, particularly for maintaining the
country's rich and beautiful environment in pristine condition. This poputar desire has become
a major national issue, and the AFRC, in turn, i.s being asked to respond cffcctivciy to these
problems and desires. The Center , thus, has been saddled with the extremely difficult task of
promoting aquaculture and fishery development while maintaining a sound cnvironment and
avoiding any adverse impact on the ecosystem of coral reefs and mangrove arcas, which are

poised in a delicate and precarious balance.
2.5 Background and Nature of the Request:
2.5.1 Background of the Request:

Since its founding, the AFRC has been engaged in a continuing series of research
programs, using equipment and facilitics provided under grant-aids from the Government of
Japan covering the construction of research facilities (Plan for the Establishment of a Fishery
Research Center -- Fiscal 198()) and a pilot aquaculture operation for marine shrimp (Plan for a
Marine Shrimp Culture Experimental Station -- Fiscal 1985/86). However, the number of
research projects undertaken by the Center has increased, and organizationally as well, the
Center has expanded to four Tesearch divisions (covering artisanal {isheries, offshore fisheries,
aquaculture, and marine conservation) along with an administrative division. Pursuant to this
expansion, the tesearch and administrative staff has also burgeoned 1o 54 persons from the
original 11, about five-fold from the time of its establishment. Clearly, the facility has
outstripped its intake capacity for new projects, and this situation has even hindered its routine
rescarch activities as well. Furthermore, under the current National Development Plan, the
Center is conumitted to a number of new research programs for which expectations arc very
h}gh, .including the establishment of Marne Parks to preserve the lagoon environment,
formulation of a plan to protect the environment against marine pollution and development of
other projects related to the marine environment, together with research on the introduction of a
licensing system for the bank fishery geared to resource management. Given these demands
and expcctations, there is an urgent nced to expand the Center's facilities and provide new

research equipment.
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With a view then to coping more effectively with the enlarged and diversifying research

dcmdnds on the AFRC, the Mauritius Government has formulated a Plan for Expanding the
AFRC which incorporates both the expansion of rescarch facilitics and the provision of new

research cquipment.
2.5.2 Nature of the Request:

The contents of the request from the Mauritius Government, as validated through

discussions, are as follows:

(1)  Plan Site: o
The Plan site, with a usable area of about 1.4ha, is to be located wrthm the existing

premises of the AF RC in Albion, Petite Riviere, in Riviere Noire Ward, about 10km southwest

of the capital, Port Louis.

(2)  Implementing Organ for the Plan:
The implementing body for the Plan is to be the Ministry of Fisheries and Marine

Resources.

{3)  Contents of the Request:

1) Research Facilifies

a) Administration and Research Building
1. Marine Physical Laboratory
2. Marine Bacteriology Laboratory
3. Marine Ecological Laboratory
4. Chemical Research Laboratory
S. Sterilization Room
6. Administrative Office
7. Reception area and waiting room
8. P.F.0. room / secretarial room
9. Study rooms (7)
10.  Expert's Office
11.  Conference room
12.  Conference hall
13.  Dataroom
14.  Dining hall and kitchen
15.  Utility room, rest rooms, storage arca
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b) Annex

1. Wet lab for rescarch on marine ccology

2. Compressed air room/ laboratory for underwater equipment
3, Generator room

4, Workshop

5. Store

2) Research Equipment

Equipment for ecological research
Equipment for chemical analysis
Bacteria culture and test equipment

Data processing equipment

1

2

3

4. Equipment for marine observations

5

6 Educational and extension equipment
7

. Agquaculture cquipment and materials
8. Boat and vehicles
(A more detailed equipment breakdown is provided in the ANNEX 6 Equipment list.)
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SECTION THREE: NATURE OF THE PLAN

3.1 Plan Objectives:

This Plan, which is based on the 6th National Development Plan of the Government of
the Republic of Mauritius, will contribute to the effective utilization and management of the
country's fishery resources by further developing the basic rescarch activitics of the Albion
Fisheries Rescarch Center (AFRC) refating to coastal and offshore resources, experimental
work in aquaculture, and marine and coastal ccology. While bringing about an increase in the
domestic supply of fish products through breeding and aquaculture development, the Plan will
also provide the Center with new facilities and equipment that will help to expedite meaningful
legislation, in response to the people's strong desire for preserving a sound marine

environment.

~ One of the most pressing problems facing the AFRC is of a functional nature: as a result
of the steady development of research programs and the corollary expansion of personnel and
organization, the Center has clearly exceeding the limits of its research capability. 1n addition,
in tandem with the relatively smooth growth of the Mauritius economy, popular cxpectations
have been rising: for improvements in the quality of life and for preservation of a proper
environment, which in turn have placed ever increasing research demands on the Center in
connection with the marine environment and the coastal ecology. As a result of these
developments, an acute deficiency has developed in the Center's research facilities, and this is,
in turn, impeding progress in the overall research program. Secondly, the research equipment
that had been donated to the AFRC under previous grant-aids have become inadequate in terms
of the new research horizons, and so additional equipment must be provided that conforms to

these ambitious new requirements.

Accordingly, the purpose of the subject Plan is to furnish the requisite facilities and
research equipment to remove existing deficiencics and impediments to the Center's activities
within the new research environment and, by further vitalizing its rescarch programs, (o attain
the objective, as set forth in the National Development Plan,of achieving maximum sustainabic
utilization of marine resources while protecting these resources along with the marine
.cn_viro'nment. This, in turn, may be expected to contribute to a stable supply of fish products for
the people of Mauritius as wall as to jocreased foreign exchange carnings through exports,
- while also -helping to preserve the natural environment, which constitutes a most valuable

tourism resource.
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3.2 Consideration of the Flan:

3.2.1 Current Status of the AFRC:

3.2.1.1 Research Activities:

. The rescarch activities of the AFRC are organized info four divisions: the Aquaculture
Division, Attisanal Banks Fisherics Division, Marine Conservation Division, and Offshore
Fisherics Division. Let us now review the organization and principal research programs of each

Division.
{1) Aguaculture Division:

The Aquacﬁltum Division comprises two facilitics: the Marine Shrimp Experimental
Station, built adjacent to the Center in 1987 on the basis of a grant-aid from the Government of
Japan, and the Le Ferme Fish Farm, constructed in 1985 with assistance from the EU. The
former facilities targets its activitics at such specics as black tiger prawns, silver bream, and red
tilapia domesticated in seawater, while the Le Ferme freshwater facilities targets primarily giant
freshwater prawns, red tilapia, and carp. The latter facilities conduct research on identifying
specics suitable for cultivation, cstablishing technology for seed production and the large-scale
culture of live bait, feed development, and technology for aquaculture in Baracholis. -

1) R&D on the breeding and cultivation of black tiger prawns

Production technology is now being established for commescial sizes of black tiger
prawns, and the present production capacity at the Experimental Station for this species is now
about 400g/m2. Further rescarch themes will involve the collection of adult shrimp, improving
cultivation technology for adult shrimp, large-scale seed production tecchnology, measures to
combat fish discasecs, and development of suitable feed. In addition, with regard to marine
shrimp, experiments arc being conducted on selcetion of appropriate species for focal Penaeid

prawns for cultivation (c.g., Indian prawns, Weslern king prawns, spekled shrimp).
2)  R&D on the breeding and cultivation of silver bream

Research on experimental production: of silver bream sced is being conducted between
June and September, the spawning season for this species,when water temperatures are too low -
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for the production of prawn sceds, Recent themes include the experimental cultivation of adult
fish, cstablishment of mass seed production technology, combating discase, and large-scale
breeding cxperiments to enrich nutrition for rotifers and artemia, and developing proper feed
blends.

3) - Rescarch to improve breeding technology for giant freshwater prawns

Giant freshwater prawns were introduced from Hawaii to Mauritius in 1972. The
freshwater experimental farm established aquaculture technology for this species, and this
technology was then diffused among private farms. At present, the dissemination of this
technology to the private sector has been largély completed, and intensive culture is now being
carried out on a commercial basis. Research projects are focused on experiments to improve

larval rearing technology.
4)  Research to improve breeding technology for red tilapia

Red tilapia,the most important specy in resarch and deveropment, were first introduced
from Malaysia to Mauritius in 1990. Since 1991, adult fish have been raised at the freshwater

farm for reproductive purposes, and the sced produced has been furnished to private
aquacultural facilities. Rescarch activities for this species include experiments on seawater
domestication, male sex reversal experiments based on hormone treatment, and pilot

development of suitable feed formulation.
5)  Experiments on net cage culturc and pen culture in Barachois

In order to assess the potential for the new Barachois aquaculture method, experiments
are being conducted in three Barachois with net cage culture and pen culture facilities for the
cultivation of silver bream and red tilapia. Seed for silver bream and red tilapia domesticated to
sca water, produced at AFRC's Marine Shrimp Experimenial Station, are being distributed
without charge.’ Research themes focus on intermediate rearing experiments, pilot cultivation,

pilot commercialization, and development of suitable feed blends.

(2) Marine Conservation Division:
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This Division is composed of 4 laboratories: Marine Fcological Laboratory, Marine
Chemical Laboratory, Marine Bacteriology Laboratory , and Marine Physica'l Laboratory.
Studics are regularly implemented at the 8 monitoring locations shown in Figure 3.2.1 on the
ccology of coral reefs, and marine pollution and physics in lagoons and surrounding areas to
gain an understanding of the state of the marine environment. The findings accumulated from -
these studies are laying the foundation for development of environmental regulation on the
country's coral recf arcas. Rescarch is being simultaneously -conducted - on mangrove

reforestation and the establishment of marine parks.

SITES :

1. lle Aux Benitiers
2 Daacava
3. Trou Aux Biches
4. Anse la Raie

5. Trou D'eau Douce
6. Bamboos Virieux -
7. Bal Ombre

9. Peinte Aux Sablas

Figurc 3.2.1: Menitoring Sites Operated by the Marine Conservation Division
The following studies are being conducted ;

1) Studics on the ccosystem in coral reefs

On the basis of ecological methodology including underwater photography and collection
of specimens at the various monitoring stations, an understanding is being developed of marine
flora and fauna and coral concentrations in reef areas. Research themes concern classification
and coverage of observed coral species, growth rates for coral species, and the appearance rate

of fish and sca urchins,

2} Matine poliution surveys in and around lagoons

%
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Studics are being. conducted on marine pollution through on-the-spot measurements of water
temperatures, ocean currcits, and weather as well as such indicators as BOD (Biological
Oxygen Demand), Nitrate-Nitrogen, Phosphate-Phosphor, and chromium (VI) compound. The
degree of poliution is also studied from a bacteriological standpoint, based on coliform bacilli

and streptococei counts.,
3)  Marine physics studies in and around lagoons
Basic studies are carried out to compile detailed coastal charts and determine the physical

diffusion patterns of marine pollution, based on the entry of measurements taken at the above
locations on the speed and direction of lagoon currents, conductivity, water temperaturcs, and

water depths.
4) Data colleétion and management
Data gathered in these studies are accumulated and managed.

S) .Studieé on mangrove reafforestation

' .The requisite technology is being developed for mangrove research and reafforestation.
6) Res.earch in §011nection with the cstabliéhment of marine parks in designated areas
Plans for the estéblishment of marine parks are being advanced through the established of
conservation .areas, thc drafiing of supports rules and regulations, and preparation of
explanatory materials as a means of securing the agreement of concerned local parties. Two

areas -- Balaclava and Blue Bay-Le Chaland-- are candidatc locations for such marine parks,

owing to the fine state of coral reef preservation and the rich variety of marine fauna and flora.

(3) © Artisanal Banks Fishcrics Division:

“The main responsibility of this Division is to manage the coastal fisherics, including those

“in the lagoon, and to collect catch data. The following studies are being conducted:

1) Resource evaluation and resource management studics
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Catch data and biological data (size, weight, gonad weight, scx, stomach contents) are collected

on representative species (black-tipped grouper, emperor, yellowbrow
black nuiltet, unicorn fish, and octopus) for use in resource maintenance and manageront and

emperor, rabbitfish,

for drafiing legislation in support of fishery development policics.
2)  Quality inspection and statistics on fishery exports and imports

In addition to quality checks on fresh fish and shellfish and processed fish products, and
issuance of import permits to fish dealers, statistics arc collected on forcign trade in fishery

products.
3)  Analyzing catch data on lagoon and banks fisherics

Based on annual caich data, principally on black-tipped grouper, emperor, rabbitfish,

unicorn fish, and octopus, trends are monitored in stocks for the artisanal fisheries.

4)  Trends in fishermen and fishing fleets

Studies are carricd out on trends by type of fishery, to establish trends in the number of
artisanal fishermen and the number of fishing vessels, classified by type and power.

5)  Surveys on monthly landings

Surveys are conducted to show fluctuations in catch volume on the basis of monthly
landings by the artisanal fisherics, broken down by processing method (fresh, frozen, salt- |

preserved).
6)  Studies on Ciguatera toxin

Research has been carried out on fish catches throughout the country, using mangoose as
the test animal, to pinpoint species carrying Ciguatera toxin as a means of preventing poisoning

from this source,

7} Developmental study on artisanal fisheries
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A fishing ground development study, including fishing methods, had been conducted
from 1991 to 1994 on the bank fishery, based on technical cooperation from the Overscas
Fisheries Cooperation Foundation of Japan (OFCF).

(4)- Offshore Fisheries Division:

This Division is cngaged in the following programs, principally related to the
development of new species and resource management for tunas. '

1)  Fishery development for deep-water shrimp and snapper

Developmental feasibility studies have been conducted, with the cooperation of the
UNDP,' on utilization of Heterocarpus sp., a species with a high commercial value, whosc
habitats have been confirmed over an area of more than 2,000km2 in deep waters (600 - 1,000
m) in the vicinity of Mauritius and Rodrigues Istands. Development work has aiso been done of

the fesources for deep-water stiapper.
2). | Development of FAD fisheries

Using fish aggregating devices (FAD) at 12 locations on Mauritius Island and 5 locations in
Rodrigues Istand, introduced on the basis of assistance from the FAO/UNDP, developmental

surveys have been carried out on FAD fisheries.
3)  Tuna resource Studies and resource management

Based on thc EU-funded Skipjack/Tuna Regional Project in which Mauritius,
Madagascar, Reunion, Comoro, Seychelles, and other island nations in the Indian Gcean
partiéip’atéd, studies have been initiafed in the following arcas: collcction and analysis of
biological data for purposes of tuna resource management; tag-and-release surveys; studies on

the effective utilization of tuna stocks; stock surveys on tuna in the southwest Indian Occan,

and trai'nin'g programs for the development of the tuna fishing industry.
4)- Developmental survey on stocks of small pelagic fish
~ Based on Fishery Resource Evaluation Surveys on archipelagacs in the southwest Indian

Ocean, as carried out by FAG/UNDP from 1976 to 1977, the total fishery resource mainly
horse mackerels was cstimated at between 13,000 - 26,000 tons, concentratcd on the Saya de
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Malha and Nazareth Banks, Exploratory studies are now underway on the development and

utitization of these pelagic stocks.

3.2.1.2 Present Condition of Facilities and Equipment at the AFRC:

(1) Utilization Conditions of Research Facilitics:

The main facilities at AFRC comprise a Fisheries Rescarch Center, a Marine Shrimp
Experimental Station which were built in fiscal 1980 and fiscal 1985/86 on the basis of grant-

aids from the Government of Japan, and certain other facilities.

1)  Fishery Research Center

This facility is composed of a Center main building and a Hatchery/Experimental
Building. The former compriscs: an cxperimental rescarch block, including a researchers'
room, experiment room, post-larval tanks, and an administration block, including offices,
director’s office, meeting room, and library, a research block, comprising a machine room and
operational block, and the various functions required in support of research activities; 3
rescarch divisions: Artisanal Bank Fisherics Division, Marine Conservation Division, and

Offshore Fisheries Division., plus an Administration Division. -

Turning now to usage patiems , as a result of additional research and administrative
personnel needed to cope with the diversified and growing range of research subjects, the
current staff at the 3 research Divisions and Administration Division has reached 3Q persons,
which exceeds the actual intake capacity of the facility. This has praduced a serious inadequacy
in facility capacity. The Marine Conservation Division, in particular, which was newly
established in 1989, has been unable to secure adequate space, a factor which has scriously

handicapped the progress of its research programs,

The Hatchery/Experimental Building is positioned as a hatchery. and ekperimc_htal facﬂity
for marine and freshwater shrimp and other freshwater species, such as red tilapia. However,
with the construction of the Le Ferme Fish Farm in 1984 and the Marine Shrimp Experimental
Station in 1985, this building is currently being uscd as a sparc' facility for. breeding

cxperiments on scawater domestication of red tilapia.

2)  Marine Shrimp Culture Experimental Station
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- This facility is composed of a Technology and Admiunistration Building, a Hatchery
Building, and outdoor culture ponds. The Technology/Administration Building is made up of
an experimental research block containing researchers’ rooms, a hatching rescarch laboratory, a
bait culture laboratory, a functional block, containing a working space with storage arca and
‘power room, and other functions required for rescarch activity, While the primary cm;ﬁhasis is
on hatching experiments for marine shrimp, cxperiments will also be run on silver bream and

-other species.

“Three types of aquaculture tanks are installed in the Hatchery Building: culture tanks for
post-larval shrimp (3 of 12.5 tons and 3 of 25 tons), culture tanks for adult shrimp (3 units of
27 tons each), and plankton culture tanks (6 units of 12.5 tons cach).

Seed production experiments on marine shrimp -and bait culture experiences are carried
out under the guidance of an expert from JICA. Aquaculture experiments on black tiger prawns
~ are conducted in the outdoor culture ponds. Experiments are carried out on a production basis
twice a year, with rccent harvest reaching 400g/m2. The facility is under the control of the
Aguaculture Division, which has a staff of 15 researchers plus the JICA expert mentioned

above.
3)-  Other facilitics

“The Storage/QOperations Building was funded by the Mauritius Government. It comprises
a 130m2 workshop/materials warchouse and a 90m? experimental animal feed room. The
former section is presently being used as a repair and storage facility for the cquipment, while,

in the feed room, mongoose are raised as a medium for toxicity tests.
(2) Equipment and Present Conditions:

The present equipment may be broadly divided into cquipment for breeding and
“aguaculture use; measuring and physical/chemical  equipment; communications equipment;
office equipment, research vessels, and vehicles. The bulk of the equipment was donated by the

Government of Japan under the cooperation program; the other equipment was self-procured.

Although the present complement of cquipment is being effectively used and the research

programs ate being properly implemented, there are certain cquipment items that ate needed for
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new research projects and some other cquipment that arc no longer able to respond functionally
{0 the new toscarch demands. In addition, the newly cstablished Marine Conservation Division

has suffered, from the start, from a shortage of cquipment.

~ Equipment is being carefully handled and generally well prepared ‘beforc use.
Maintenance is quite good, with locally available equipment and disposable procured with the
facility's own funds, which indicates a clear commitment to routine maintenance. In response to
the improvement in the country's industrial infrastructure, the technology levels for eqlupmcnt

maintenance also appears to be rising, while the scope of maintenance programs is also

broadening.

3.2.2 Need and Appropriateness of the Plan:

~ Although all of the facilities and cquipment used in the various divisions. of AFRC have
been obtained under grant-aids from the Government of Japan, as a result of the increase in
research staff owing to the expansion and diversification of the research program, the space for
research projects in the present facilities is extremely tight.  Particularly in the case of the
Marine Conservation Division cstablished in 1989, working areas have been most inadequate.
Tn addition, the shortage and impending replacement of research cquipment are placing serious
constraints on overall rescarch activity. As a conscquence, it has become necessary to expand

the research facilitics and provide new research cquipment.

As the only tesearch organization in Mauritius operating in the fishery and marine sector,
AFRC is responsible for the entire technical spectrum of fishery research, including the
development of marine fisherics, promotion of aquaculture, management of fishery resources,
and preservation of mnarine ecosystems. In addition, the Center plays a core role in research on
fish stocks for the various countries in the Indian Ocean area, hosting a variety of international
conferences in related ficlds, In terms then of continuing an effective rescarch program at
AFRC, the expansion plan for this Center, which is intended to remove the present space
bottlenecks and remedy equipment deficiencies, will surely be of enormous benefit, not only to
Mauritius but to neighboring countries as well. It has, thercfore, been determined that.
implementation of the subject Plan under a grani-aid from the Government of Japan is both.

necessary and appropriate.
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3.2.3 Implementation Flan:
3.2.3.1 [Implementing Body:

The implemmting body for the sibject Plan will be the Ministry of Fisheries and Marine
Resources; which was detached in November, 1993 from the Ministry of Agriculture, Fisheries
and Natural Resources. The new Ministry is headed by a Minister and a Permanent Secretary
and is divided into a Rescarch Division and an Administration Division. The AFRC has overall

jurisdiction over the Research Division. It has been confirmed that, after implementation of the
Plan, the facilities and equipment will be managed by the AFRC.

The organization chart for the Ministry of Fisheries and Marine Resources is shown in Figure

3.2.2 below:
: MINISTER :I
1
PERMANENT SECRETARY
— —] ]
Fisheries Research & Administrative Services Fisheries Protection Services

Pevelopment Service

l | T I

Principal Fisheries Officer Principal Assistant Secretary Chief Fisheries Protection
(PrC) (PAS) Officer (CEPO)
I I ! b, . [ .
DSO DSO DSO  DSO AS SPFO SPFO SPFO  SPFO

DS O : Divisional Scieatific Officer
A 8 : Assistant Secrelary
SPFQ - Senior Fisheries Pratection Officer

Figure 3.2.2: - Organization Chart for the Ministry of Fisherics & Marine Resources

3.2.3.2 Operating Budget:

Since the Ministry of Fisheries and Marine Resources has only just started independent
opezation as a new Ministry, its budget has not yet been finalized. However, the ordinary
budgets for the former Fisheries Division of the Ministry of Agriculture, Fisheries, and Matural

Resources were as shown in Table 3.2.2. It may be presumed that this sum will be the

minimum budget allocated to the new Ministry.
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