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VISION 

To establish and develop Makogai Island 
into a Regional Research Center where 
pilot scale studies/researches could be 
facilitated and monitored professionally 
before any major Marine farming/culture 
could be commercialized. 

Existing Makogai Research Station dnd staff quarters= 
in Dalice Bay. 

MISSION 

To upgrade the infrastructure and civil 
amenities of Makogai Island to attract 
organizations and individuals for research 
purpose on a joint venture with Ministry of 
Fisheries & Forests. In doing so, the following 
has to be aimed -

• Sustain and grow industries 
• Enhance stock recovery of 

the different fisheries 
• Promote collaboration in 

applied research with 
regional institutes 

• Facilitate the development 
of skills and competencies 
nationally, regionally and 
globally 

• Create revenue-generating 
activities in Makogai and in 
the country as a whole. 
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• Improve research 

OBJECTIVES 

techniques and put more 
focus to it. 

In the first two (2) years, 2007 - 2008· the . . , 
proJect aims at -

• Upgrading all 
infrastructures including 
buildings/facilities from 
leprosy era and the recently 
built buildings and 
structures. 

• Upgrading of water 
pipelines to the Ministry of 
Health standard to 
accommodate visitors and 
the inhabitants of the 
island. 

• Elevating current projects 
to the next level, i.e. where 
revenue could be generated 
(this is a major output that 
will determine the 
outcomes/result of the 
project and is discussed in 
the strategies more m 
depth). 

• To establish an underwater 
world in-situ in Makogai 
waters for tourists to visit 

• To improve 
Iocal/Regional/Makogai 
research capacity 

• Integrating research 
activities to lower overhead 
costs 

• To promote training and 
attachments of students 
from USP, Region and the 
world as a revenue source 
for Makogai. 

• Initiate eco-tourism 
activities in a sustainable 



way where the locals and 
the visitors/tourists both 
satisfy benefiting the 
project 

In the following eight (8) years, 2009 - 2016; 
the will project aim at -

• Introducing new species 
research and new projects 
such as white pearl and reef 
fish culture on pilot scale. 
These projects would 
mainly be funded from 
NGO's and private sectors 
including overseas 
investors before 
commercialization the 
projects within the region. 
The progress depends on 
the facility and the 
infrastructure available for 
the researchers. This 
objective is another major 
output that will determine 
the outcomes/results of the 
project as a whole. 

• Promote partnership and 
collaboration for self 
financing ofMakogai 

• To put more focus on 
research programs on 
resources that are under 
threat for stock recovery 
and sustaining and growth 
of industries that already 
exist and are dependent on 
the resources 

• Finally, by the end of year 
2015, the project should be 
able to generate on its own 
via the revenue and funding 
received from the project 
itself and the researchers. 

4 

INTRODUCTION 

It was in 1983 when the Australian Centre for 
International Agricultural Research (ACIAR), 
initiated a giant clam research program to 
evaluate existing clam stocks at that time in 
the region, and to investigate the feasibility of 
culture respectively. The giant clam 
quarantine facility was established in 1986 in 
Makogai, along with the pilot scale 
development of the giant clam hatchery. The 
quarantine work started with the re
introduction of a batch of three-months old 
baby Tridacna gigas or Vasua matau from 
North-Queensland in March 1986 (the species 
had been extinct from Fiji from the early 
1960s) with the gradual aim of re-introducing 
this species to Fiji waters. 

In 1988 the two species of giant clam, T. 
derasa and T. squamosa were already being 
successfully spawned for the first time under 
human supervision in Fiji. Extensive resource 



surveys showed that Tridacna derasa ( vasua 
dina) was over fished and that action must be 
taken soon if natural stocks are to stand any 
chance of recovery. It was in this same year 
when the exportation of vasua was imposed 
until such a time when the resource was felt to 
have recovered. 
1995 was the Year of Sea Turtle and in its 
honor there was a ban on the harvest and 
killing of sea turtles for one year. Tagging and 
breeding of turtles in captivity was also 
carried out on the same facility from 1990, 
along with giant clam breeding program. 
Since then tagging and nursing of sea turtles, 
together with giant clam research has been 
undertaken continuously. 

Along a similar path trochus, coral 
(Acropora), bath sponge and reef fish 
spawning aggregation research has also been 
adopted on a pilot scale to figure out their 
viability in Makogai waters. 
With the growing concern over the issue of 
"Sustainable Development & Research" in the 
Marine field and Agro-forestry, Makogai 
Island holds a fascinating environment for 
pilot scale studies & researches to solve the 
problems as a whole. Makogai Island can be 
utilized as a location to carry out pilot scale 
studies to verify and monitor parameters of 
concern. The facilities can also be used to run 
commercial ventures on pilot scale before 
actually commencing at a larger scale in the 
mainland of the Region. 

Existing Land based nursery in Dalice 
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The subsequent sections will provide 
information on the existing facility and 
activities and the levels to which they can be 
elevated to assist in achieving the national 
goals. 

BACKGROUND 

Makogai Island (position 17°26.J'S, 178° 
57. 0 'E) is located in the Lomaiviti Group, 
within the Fijian archipelago. Makogai lies on 
the northeastern side of the Vatu-i-Ra channel 
separating Viti Levu and V anua Levu. The 
Makogai Island is about 8 square km and is 
around 25 km NNE off Levuka, on Ovalau 
Island. The island is linked to Wakaya by a 
barrier reef formation, making an unusual 
figure eight (8) shape and is recognized 
globally as a former leper colony. The island 
was a leper colony from 1911 to 1969. After 
the discovery of the sulphone drugs that cures 
leprosy, the island was abandoned, and the 
hospital relocated to Twomey Hospital in 
Tamavua, Suva; on the main island of Viti 
Levu. 

Little is known about its current status, which 
notably include the on-going activities 
undertaken by the Ministry of Fishe1ies and 
Forest since 1984, which has been operating 
some fisheries research projects on the island, 
and include the farming of giant clams (vasua) 
and trochus (sici) for the purpose of reef
seeding programs to alleviate the problems of 
over-fishing and stock decimation. 

The geographical isolation of the island has 
helped in maintaining the natural underwater 
sceneries as one of the most intact and rich in 
biodiversity. There is no pollution or any sort 
of artificial disturbances that could create 
imbalance in the natural ecosystem. 

Due to its pristine and rich environment, 
Makogai Island has been declared a 



Government Marine Reserve area since 1989. 
After the leprosy hospital was moved to Suva, 
nothing happened there for quite some time 
until the Ministry of Agriculture (MAFF A 
then) commenced undertaking some pilot 
scale research from the mid 1970s, with the 
Sheep Farming Pilot project, and Quarantine 
facility established from 1980. The Sheep 
Project completed its pilot scale development 
from 1998, and re-located to Viti Levu and 
V anua Levu in 1999. 

STATUS OF THE PROJECT & 
FACILITIES 

Latest Approved Provisions 

2006 -
2005 
2004 -
2003 -
2002 -
2004 -

Activities 

FJ$70,000.00 
FJ$70,000.00 
FJ$70,000.00 
FJ$70,000.00 
FJ$50,000.00 
FJ$20,000.00 

a). Giant Clam hatchery, rear & reseed - full 
time 
b ). Sea Turtle tag and release - full time 
c ). Trochus spawn/release - Pilot scale 
d). Transplant of sea sponge - Pilot scale 
e). Transplant of coral - Pilot scale 
t). Reef Fish Spawning Aggregation Site 
Research - In collaboration with other 
stakeholders. 

The achievements of these projects are shown 
under Section 9 of this report. 

Man Power 

The break down is as follows-

4 Project Staffs & 2 Permanent unestablished 
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1 Established Staff (Officer-In-Charge) & 1 
Acting FA 

During busy periods casual labors are 
temporarily engaged. The station needs to be 
better resourced in order to deliver 
appropriately and effectively to the goals and 
objectives of its programs let alone taking on 
additional and new workload or activity at 
Makogai 

Photo showing the 23 " fiberglass boat with a 40 HP 
Yamaha outboard engine. 

Transportation 

The following are the stations transportation 
assets-

32 Feet ½ cabin wooden launch - Rosi-Ni
Bogi 
2 x 23 feet fiberglass boat 
2 x 40 HP outboard engine 

Machineries 

The station has the followings -

1 compressor 
5 dive tanks 
2 generators (>50yrs old) 
3 water pumps (1 electric - acquired in 2003, 
2 units with engine - > 1 Oyrs old) 
1 Aerator 
Basic tools 



Buildings 

Station - with 1 lab, office and a storeroom 
3 staff quarters built by Fisheries Department 
in 1995 and more than 1 dozen buildings from 
the era of Leprosy. 

Tanks 
Upkeep and upgrade of infrastructure is 
necessary if the operation at Makogai is to be 
sustainable and self-financing. 

One of the seawater pumps facility in Dalice. 

FUTURE OUTLOOK 

Makogai Island under the refocus program 
will specifically address issues of stock 
recovery, breeding, growth studies, skill and 
competency development and recreation and 
will be the future home and host to the 
following programs-

• Protected Fisheries. - This will include 
the intensive but applied research work 
into Giant Clams, Maori Wrasse, 
Turtles and other protected or 
endangered species in Fiji that will be 
identified in the future. It also includes 
Marine Protected Areas (MPA's) or 
Marine Parks and Spawning 
Aggregation Sites conservation. 

• Consolidated Fisheries. - This will 
include the intensive but applied 
research work into beche de mer, live 
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reef fish, trochus, bath sponge, coral 
culture and other new species of 
interest. This will involve breeding and 
seeding or reefs around Fiji for the 
next 10 years to support and hopefully 
grow the industries in future. This is 
worth $30 million a year. 

• Marine & Mariculture Research - This 
will involve all research programs on 
commodities for growth, breeding and 
monitoring trials, working in 
collaboration with other regional 
Research Institutes like USP, SPC, 
SOPAC, ACIAR, NGOs/NSAs 

• Starting new research under 
partnership programs such as on 
aquarium fish, coral reef monitoring, 
white pearl, dolphin fish (mahi-mahi), 
Cetacean (whales & dolphins) and 
Marine reserve or Marine park 
development. 

• Marine Scientist and Marine culturists 
practical training and attachment sites 
for students from all over Fiji, the 
region and the world. Forestry can plan 
for planting of all indigenous species 
on the island so that it becomes a 
species bank for Fiji. 

• Eco tourism will be developed in 
partnership under the v1s10n of 
protecting natural resources from 
Mountains to Seas concept starting 
with visitors coming in to snorkel and 
to enjoy the underwater scenery with 
all the mariculture programs and later 
on to land for sustainable agriculture 
and Forestry aspects, including hiking 
and camping. 

With all the above accomplished, Makogai 
will become a self-sustaining unit under the 



Fisheries control but managed by a Council 
comprising stakeholders' representation. 

Juvenile giant clams in the land based nursery of 
Dalice. 

KEY STAKEHOLDERS 

Key organizations that are currently involved 
in the Makogai Island Research Stations are: 

• Lead agency - Ministry of Fisheries 
and Forests, with responsibility for: 
• Coordination 
• Policy formulation 
• Research/Training 

8 

• Technical service 
• Administration 

• Other government agencies: Ministry 
of Health (Nursing station, hatchery & 
school approval). Ministry of 
Education (School), Ministry of 
Agriculture and ALT A (Land 
administration), FIMSA (boat/vessel 
check & approval) 

• Private Sector: WCS (Reef Fish 
Spawning Aggregation site, MP A 
assessment), WWF & SPREP (sea 
turtle research), FLMMA & OISCA 
(G.Clams reseeding and community 
participation). 

• Inter Governmental Organizations: 
USP, JICA, ACIAR, etc. 

• There is greater potential for other 
stakeholders to join later depending on 
the strengths they will offer, in terms 
of what we do not have in terms of 
programs, capital, competencies and 
skills 



COMMODITY STATUS. 

Consolidated Fisheries. 

1. GIANT CLAMS 

Family - Tridacna, Species - T. gigas, T, squamosa, T.derasa, Hippopus hippopus and 
T.maxima. 

;;~ . 

Photo showing Tridacna gigas 
lagoon 

Giant clam life cycle is attached in the Appendix XX for reference. Since the start of the 
research program Fiji has gained through successful breeding and the juveniles are used 
for seeding of reefs in Macuata, Cakaudrove, Lomaiviti, and Lau. Seeding details made 
in the past ten years is shown below. 

The photo shows brooders getting 
conditioned for spawning. 

9 



This seeding has been part of an ongoing program for stock recovery and for the 
enhancements of our ecosystems. It is also contributing to the food supply to 
communities in Fiji amongst other uses as defined below. 
Aquarium Trade 

The established aquarium markets for wild giant clams makes marketing aquarium size 
giant clams easy. 
The smaller clams needed for the aquarium trade have a high value-to-weight ratio and a 
short growing period to commercial size (2 years and less . 

Tridacna croacea in aquarium (Source internet) Photo depicts beauty of G. Clams in Makogai 
Waters 

Food Industry 

Lucrative market for adductor muscle from large wild clams exists, but no large 
established market for meat from smaller individuals. Best price is for sashimi grade 
meat, which means clams need to be shipped live. Transport difficulties due to limited 
airline cargo space in the Pacific, heavy weight of larger animals, limited shelf life (30 
hours maximum) due to the need to keep the animals alive. 
High-value product can be shipped as shucked meat but needs specialist handling and 
swift transport to markets. This technology needs to be introduced now with the breeding 
success cunently experienced in Makogai. 

Clam Shell 

Giant clamshells are valuable and don't need rapid transport. There is much worldwide 
trade in illegal clamshells, some of which command high prices at the retail level.(???) 

Advantages Of Large Scale Production 

• Broodstock readily available in the island and fair distribution throughout Fiji. 
• Relatively simple hatchery technology. 
• Very fecund animals producing millions of eggs. 
• Low cost growing methods. 
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• Ocean nursery grow-out in shallow coastal areas makes tending easy. 
• No adverse environmental effects i.e. good for "eco-labeling". 
• All members of the community can become involved in the grow-out phase. 
• At the rural level, a small number of clams can produce a reasonable livelihood. 
• Aquarium clams high value and easy to transport. 
• More brightly colored species/individuals can be selected for the aquarium trade. 
• More robust and quicker growing species (T derasa and Tgigas) are more 

suitable to meat production due to higher survival and faster weight gains. 
• Shells are valuable for legitimate shell trade. 
• Stock enhancement is easily monitored. 

2. TROCHUS 

Trochus is one of the most important coastal resources for the Pacific Island countries 
and a key source of income for numerous coastal households in the region. An early trade 
on shells in the islands in the 18th century but this has been declining due to depleting 
stocks. Early industries were set up and now there are only three left manufacturing 
button blanks. Even the current supply is hardly supporting the economic operations of 
the three remaining factories. As a known commodity with meat being food for the rural 
communities and shells for ornaments it is a very important commodity for our local 
people. 

Photo shows Trochus shell for processing factory. Broodstock ready to be sent to W. Samoa. 

Primary-Potential 

The shells are used to make jewellery and as inlay in carvings, but their primary use is in 
the production of clothing buttons. Such clothing buttons are in high demand in the 
fashion industry. The potential of tapping into this lucrative market is important. The 
current size of the trade is about F$0.5 to a $1 million a year and is declining. 

Attributes to Aquaculture 

11 



Currently done on a pilot scale in the island but lack proper facilities to hold larvae. The 
larvae feed (Algae) is also produced on no-tech basis. The only required items are the 
algae production unit in USP and the Fisheries Galoa hatchery has. 

• At present trochus culture is done and the larvae is released in the lagoon for self
survival due to absence of algal production system for rearing. 

• Very fecund animals but has very low survival rate. 
• Shells and meat both has economical value. Meat could be value added and 

delivered to the local and overseas markets as well. 

Marketing 

The available data indicate that Fiji, Papua New Guinea, New Caledonia and the 
Solomon Islands exported the greatest quantities during the period 1972-1992. A 
minimum of 28,842 tonnes of Trochus, valued at US$26 million, was exported from the 
South Pacific during the period. Fiji, Papua New Guinea and the Solomon Islands 
achieved annual exports in excess of US$1 million on numerous occasions in the late 
1980s. In 1990, a tonne of Trochus was sold for US$7,061 in the Solomon Islands and 
US$9,781 in Fiji; the value of Trochus exports for both countries peaked at US$2 million 
that year. 

Advantages 
• Market already exists and the production is happening on a pilot scale m 

Makogai. 
• Shells are valuable for legitimate shell trade. 
• No adverse environmental effects. 
• At the rural level, this can produce a reasonable livelihood. 

3.0 BEACH DE MER 

There are cuITently 18 species of the sea cucumber that are harvested and processed into 
BDM. 

Primary-Potential 
This is a F$5.0 million dollar industry and has great demand. It is popular in the Asian 
countries, as it is believed to be an expensive and professional delicacy. 

Attributes to Aquaculture 
So far Makogai has only done stock enhancement activities in the island due to lack of 
training and technology in the culture of BDM. Queensland Hatchery at Harvey Bay, 
Australia has developed the culture techniques and Research Division is arranging for 
special training for at least two staffs by the year 2007. 
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4.0 PEARL OYSTER (White & Black Lip Oyster) 

Fisheries Department currently has its Pearl Coordination done from the Savusavu 
Fisheries Station. The activities involved are namely, spat collection, grafting, nursing 
and harvesting. 
There are five (5) fanns that are currently operating on a full scale basis utilizing Black 
lip pearl (Pinctada magaritifera), out of which four (4) are private fanns and one is 
government owned. 

Primary-Potential 
Pearls are amongst the oldest and most universal of all gems. They are the oldest jewels 
known to man, and the only gem made by a living animal. 
The technique and technology are available; there is need for further research on this 
commodity. 

Attributes to Aquaculture 
The art of pearl cultivation is a long and delicate process. Man had been trying to unlock 
the secret of the pearl's beauty as far back as 1000 BC, but it wasn't until the early 1900's 
that Kokichi Mikimoto successfully grew a pearl. There are two main cultivation 
processes known Nucleated Cultivation and Non-Nucleated Cultivation, used for 
saltwater and freshwater pearls respectively. 
The Nucleated Cultivation is the one that is under study in Fiji. 

Research 
The main categories under pearl oyster research are, genetics, stock enhancement and 
culture techniques including nucleus insertion control research. 

Marketing 
• International potential, and domestic potential with significant tourist industries. 
• It is an ideal export commodity, being small and lightweight yet of high value 

with no specific storage or transport requirements. 
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• However, large increase in production of black pearls in French Polynesia has 
seen their value decrease from an average of USD77 per gram in 1986 to around 
USD13 per gram in 2000. 

• Quality control efforts in French Polynesia are likely to help stabilize the price 
and the market for cultured black pearls. 

• There is clear opportunity for niche markets for unusually colored (black) pearls. 

5.0 LIVE REEF FOOD FISH MARICULTURE (LRFF) 

Primary-Potential 

Mari culture production of fish for the live reef food fish trade is increasing. 
This is primarily done to reduce the harvest-pressure from the wild. The F AO definition 
of the term Mariculture refers to the grow-out of the marine fish that are both hatchery
produced or taken from the wild. 

Research 

LRFF Mari culture requires a great deal of technical training, especially when including 
reproduction and rearing of larvae. The expertise for on-farm reproduction of marine 
animals is presently not readily available in Fiji except in Savusavu where a European 
runs a private hatchery. 

Marketing 

• Lucrative Asian markets are available and supply does not fully meets the 
demand. 

6.0 AQUARIUM INDUSTRY 

Extraction for aquarium commodities for aquarium trade in Fiji is driven by international 
demand. There are 1 million hobbyists worldwide and majority of the expo1ts goes to the 
United States. 
Export of marine specimens from Fiji started in 1984. The trade initiated with export of 
curio products and ornamental fish only. Live rock extraction begun in 1992 and live 
coral extraction begun in 1994. 
By the year 2000, nine companies had already begun operating in Fiji; two curio traders 
and seven ornamental operators. 

A). Coral 



Photo showing corals in the wild 
reseeding. 

Primary-Potential 

Photo showing transplanted coral for 

Makogai currently does coral (Acropora) transplanting on a small scale due to low budget 
provisions. The research has proven itself successful and the station continues its pilot 
scale coral culture in the island. 

Advantages 
• It will help in reducing pressure on wild stock. 
• Recovering of dead reefs 

7.0 MARINE BATH SPONGE 

Bath sponges are special group of sea sponges that have sponging, a soft protein skeleton 
surrounded by cells. 

Photo showing bath sponge in the wild. Photo showing farmed bath sponge. 

The skeleton has amazing properties; it is incredibly soft, strong, and extremely resistant 
to high temperatures, elastic, remarkably absorbent and resistant to bacterial attacks. 

These biological properties produce a long lasting, healthy and prized product with many 
applications including bathing, general hygiene, pottery and painting, cosmetics and 
surgical procedures. 
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Pltoto shows farmed Bat/, sponges. 
marketing. 

Primary-Potential 

Pltoto packed bath spo11ge ready for 

Aquaculture of Coscinoderma mathewsi for both bath sponge or chemical production and 
elimination of wild harvesting of commercial sponge species. 

Attributes to Aquaculture 

Ideally suited to remote islands due the low requirements of infrastructure (in-sea culture 
means no requirements for artificial energy and nutrients input). 

• Initially harvested to provide seed stock for cloning. Clones are then used for 
subsequent culture. 

• Growth rates high in tropical waters 
• Post harvest utilizes natural, biological and physical processes ("rotting" to 

remove living tissue, drying in wind an sunlight) 
• Transportation does not require any special storage. 

Marketing 
• International market is buoyant with demand unable to suit the supply due to 

increasing demand for natural products. 
• Value is variable depending on size and quality 

Advantages 
• New species with new characteristics that rival Atlantic species and production 

via community outreach involving locals which could act as marketing advantage 
to tourists and European markets. 

• Attractive packaging that enhances its value. 

8.0 SEA TURTLE RESEARCH 

The main threats to Fiji's sea turtle populations are from traditional harvesting of adults 
for ceremonial purposes, subsistence and commercial harvesting of adults, their eggs and 
shell, and mortality in commercial fishing nets. 
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Map showing post-nesting turtle migration 

Distribution 

Five of the seven species of turtle found globally are found in Fiji - green (Chelonia 
mydas), hawksbill (Eretmochelys imbricata), Olive Ridley (Lepidochelys olivacea), 
leatherback (Dermochelys coriacea) and loggerhead (Caretta caretta) turtles. The green 
and hawksbill species are relatively common and are known to nest in Fiji. 

National actions for turtle conservation 

In 1998, in recognition of the "Year of the Turtle", the Fiji Government in consultation 
with the University of the South Pacific and other non-government organizations, 
developed "The Fiji Sea Turtle Conservation Strategy". Last year, 2005, Ministry of 
Fisheries & Forests managed to renew the expired ban on the sea turtle harvest in the Fiji 
waters again. 

Activities undertaken in Makogai 

• Tag and release 
• Foraging and nesting site survey around Lomaiviti waters 
• Nursing of juveniles until they reach escape size. 

Maori Wrasse. 

Coral Reef Ecological Studies: 

This research is being undertaken in partnerships with other research institution such as 
USP, WWF, WCS, and the FLMMA Network, to conduct resource mapping, biological 
monitoring and assessments of coastal habitats. 
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Photo shows coral acting as home to fish. Photo shows coral bleaching in Lakeba. 

The goal is to assess stock levels and their health and may include quantifying reef fish 
habitat affinities and define their spatial and temporal utilization of benthic habitats. 

The information from this reef ecology study would be used to address management 
needs for coral reef ecosystems and associated habitats. 

A primary of the study, and the data collected is to define, monitor and characterize, and 
also assess effectiveness of Marine Protected Areas (MPAs). The reef ecology and 
resource mapping would be easy with the availability of high-resolution digital benthic 
map derived from remote, sensing imagery. 

The GIS-based maps are classified to levels of habitats (such as seagrass, patch reef), and 
these habitats are organised in space by cross-shelf zones ( e.g. back reefs, reef lagoons, 
inner channels). 

The maps would enable complimentary reef fish ecology studies to be conducted within 
and outside the MP As. 

Objectives: 

I. Spatially characterize the distribution, abundance, and size of reef fishes, as well as 
other species e.g. crown of thorn, starfish and triton shell and [endangered species 
would be a focal area such as mapping of Humphead wrasse, sea tu11les, giant clams, 
triton shell, etc]. 

2. Define life histories and species habitat utilization patterns. 
3. Develop a knowledge-base necessary to define area specific management actions. 
4. Work towards standardization of data collection methods with all other research 

institutions and partners. [Currently being developed with FLMMA]. 
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Approach: 

To quantify patterns of spatial distribution and make meaningful interpretations, one must 
have knowledge of the underlying variables influencing species distribution, thus it is 
important to develop benthic habitats maps ( <25m depth). The maps would provide the 
spatial framework for ecological studies. 
Species occurrence, abundance, size, and trophic ecology can be made at selected sites or 
stations by random sampling of digital habitat maps. At each site or qoliqoli areas, fish, 
sea turtles, coral growth data are collected, using conventional under-water visual census 
(UVC) techniques, and include other target invertebrate species, as well as associated 
habitat information. 

The information gathered from the integrated mapping, monitoring, and assessment 
approach would help quantify species habitat patterns, which are important biologically, 
and are useful for site-specific management. 

Applications (Reef Ecology Studies). 

1. Research and Monitoring : 
• Selection of research or monitoring stations. 
• Determine level of sampling effort. 
• Statistically define changes in fish communities. 
• Define seascape ecology of reef fish. 

2. Fisheries Management 
• Delineate essential fish habitats 
• Monitor reef fish abundance 
• Develop species suitability models 
• Evaluate fisheries management regulations 
• Develop management regulations by depth intervals, and habitats 

3. Coral Reef Ecosystem Management and Education 
• Delineate "no anchoring" zones 
• Identify priority enforcement areas 
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• Assess and identify special protected areas or habitat of special concerns e.g. 
spawning aggregation sites, nursery and foraging areas. 

• Develop GIS training tools and public education materials. 
4. Assessments 

• Develop finer scale benthic habitat maps 
• Undertake habitat classification scheme (mapping) 
• Monitor changes in the acreage or productivity of each habitat 
• Carry out assessment for potential impacts of habitat modification. 

5. Establishment ofMPA and Assessments. 
• Demarcate marine reserve (MP A) boundaries 
• Undertake resource assessments, and set up monitoring programme. 
• Evaluate effectiveness of MP As 
• Identify gaps in protection 
• Assess land use impacts on habitats, fish and other indicator species ( e.g. Triton 

or Vasua). 
6. Aquaculture / Mariculture development 

• Identify ranching, caging or other mariculture sites. 
7. Natural Disaster Planning and Assessment. 

• Assess likely risks from cyclone and storm surges (per area of interest) 
• Forecast changes in species diversity and distribution. 
• Develop risk analysis and mitigation methods. 
• Identify associated risks (natural disasters) and man-made impacts. 

Aquarium Fish 

Research 
This includes stocking of selected brooders in tanks/raceways suitable for them as per the 
guidelines. There will be heavy concentration on the book research and set up of tank 
systems to hold each type of ornamental fish. The species include butterfly fish, 
surgeonfish, clownfish etc. 

Collaborative Activities with stakeholders and Other Pilot scale Researches 

• NGO's such as WCS and WWF are also interested in conducting surveys for 
database purposes in Makogai and also setting up of a Central Sea Policing 
avenue. WCS is also interested in doing a seascape research for the area and 
comparing it with other areas of Fiji. 

• Other researches are also projected to be in place by 2007 onwards such as 
Cetacean (Whales & Dolphin) Research, Reef Fish Spawning Aggregation, Eco
tourism/Sport Fishery, Marine Reserve/Park Development, Sea Turtle and Coral 
Reef Monitoring Studies. 
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Dolphin Fish (Mahi-mahi/Dorado) Pilot Scale Farm 

Mahimahi can be farmed profitably in tanks, and will probably do better in ocean cages. 

Photo showing Mahimahi fingerlings 

Primary-Potential 
Occurs in all the oceans of the world and consumed in large quantities by many nations. 
Marketing 
Dolphin fish may be marketed in various forms such as fresh fish (sashimi), snap frozen 
fillets or whole product. 

Advantages 
• Enable development of foreign export markets with consistent quantity and 

quality products. 
• Promote Fiji as the Marine Aquaculture Centre of the South Pacific. 
• Fiji is ideally suited for marine aquaculture due in part to the high dependence of 

the people and economy on the surrounding ocean. 
• Mahi-mahi can grow to a marketable size of 3kg in 9 months. 

STRATEGIES 

The strategies that would be necessary to realize the foregoing would be: 

1. Improve infrastructure progressively in priority of partners coming in 
2. Resource the center adequately to allow the programs to deliver to their goals 

and objectives. 
3. Acquire vessel that is economical, beneficial and easy to maintain. The 

dimensions should provide ample room to ensure bulk cargo (> 2 tones at any 
given trip) is facilitated. 

4. 
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5. Use Makogai as a home for all Consolidated fisheries components including 
Giant Clam, Beche de mer, Trochus, Aquarium Fish, Coral culture for 
breeding and growth studies 

6. Use Makogai as a home for all Protected fisheries components including 
Turtles, Maori wrasse, clams, and Marine Protected Areas or Parks 

7. Sharing manpower resources for collaborative research work. 
8. Promoting collaborative research with other institutions like USP, ACIAR, 

SPC 
9. Attract partners in the areas of eco tourism to the Island 
I 0. Attract snorkellers and scuba divers for a real underwater world tour 
11. Entering into agreements with training institutions like USP, Universities in 

New Zealand, Australia, Japan, USA and Europe for attachments and training 
of students based at Makogai 

12. Brokering funds with Donor Agencies directly or through NGOs to sponsor 
programs on the island 

13. Introduce all cultured programs to have model farms on the island for 
monitoring purposes 

14. All marine research, phytosanitary activities and marine cultures of species in 
Fiji now and in the future will be located at Makogai 

8.0 RESOURCES REQUIRED 

The photo shows a tagged turtle being 
released.from the Makogai shore. 

The values in the table represent Fijian thousand dollars. 

COMPONENET ACTIVITY 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Component 1 Research 105 76 75 72 65 55 55 55 55 55 
Component2 Infrastructure 393 100 50 25 25 25 25 25 25 25 
Component 3 Human 100 110 120 130 150 170 190 210 230 250 

Resource 
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Human Resource Requirements 

2007 2008 2009 2010 2011 2012 2013 20L4 2015 2016 
Senior Research Officer 1 1 1 1 1 l 1 1 I 1 
Research Officer 2 2 2 2 2 2 2 2 2 2 
Fisheries Technical Officer 2 2 2 2 2 2 2 2 2 2 
Fisheries Assistant 2 2 2 2 2 2 2 2 2 2 
Stores Officer I 1 1 I 1 1 l 1 I 1 
Project Officer 2 2 2 2 2 2 2 2 2 2 

Proposed staff structure for Makogai Research Station is attached in the appendix. 

Photos show brooders in spawning tank and some out under sun getting conditioned for 
spawning. 

23 



Activities 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

Research 

Giant Clams 20000 15000 10000 8000 8000 8000 8000 8000 8000 8000 
Bath Sponge 10000 10000 8000 8000 5000 5000 5000 5000 5000 5000 
Trochus 10000 7000 8000 8000 10000 10000 10000 10000 10000 10000 
Beche-de-mer 10000 8000 10000 12000 10000 10000 10000 10000 10000 10000 
Pearl Oyster (Black & White lip) 10000 5000 5000 3000 3000 3000 3000 3000 3000 3000 
Live Reef Food Fish 10000 5000 7000 8000 5000 5000 5000 5000 5000 5000 
Mahi-mahi 20000 15000 15000 15000 15000 5000 5000 5000 5000 5000 
Aquarium Research 10000 6000 7000 5000 4000 4000 4000 4000 4000 4000 
Collaboration Activities 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 
Infrastructure & Fuel 

Hatchery/Laboratory 110000 5000 4000 4000 5000 5000 5000 5000 5000 5000 
Building Repair 50000 5000 3000 4000 5000 5000 5000 5000 5000 5000 
Civil Amenities 15000 1000 2000 2500 2500 2500 2500 2500 2500 2500 
New Research Vessel 50000 2000 5000 2000 2000 2000 2000 2000 2000 2000 
Jetty Repair 15000 1000 1000 2500 1500 1500 1500 1500 1500 1500 
Generator 30000 1000 2000 1000 2500 2500 2500 2500 2500 2500 
Water Pump 10000 1000 2500 1000 2500 2500 2500 2500 2500 2500 
Dive Equipment 20000 1000 2000 3000 3000 3000 3000 3000 3000 3000 
Office Equipment 3000 1500 2000 1500 1500 1500 1500 1500 1500 1500 
Diesel 10000 8000 8500 9000 9500 9500 9500 9500 9500 9500 
Premix 6000 12000 13000 14000 14000 14000 14000 14000 14000 14000 
Super 2000 2500 3000 3000 3000 3000 3000 3000 3000 3000 
Lubrication Oil etc 2000 4500 5000 5500 6000 6000 6000 6000 6000 6000 
Second hand tractor 15000 2000 2000 2000 2000 2000 2000 2000 2000 2000 
Solar panels 10000 10000 5000 5000 5000 2000 2000 2000 2000 2000 
!Vehicle 25000 3000 3000 3000 3000 3000 3000 3000 3000 3000 
Air Compressor 20000 2000 2000 2000 2000 2000 2000 2000 2000 2000 
Human Resource 

Project Staff (FNPF, Allow. ect) 60000 60000 60000 60000 60000 60000 50000 60000 60000 60000 
1 Senior Research Officer 40000 40000 40000 40000 40000 40000 40000 40000 40000 40000 
1RO 20000 40000 40000 40000 40000 40000 40000 40000 40000 40000 
3FTO 45000 60000 60000 60000 60000 60000 60000 60000 60000 60000 
3FA 36000 48000 48000 48000 48000 48000 48000 48000 48000 48000 
Training & Consultation 10000 10000 5000 5000 3000 3000 3000 3000 3000 3000 
Workshop & Community TraininQ 15000 4500 2000 2000 1000 1000 1000 1000 1000 1000 

724000 401000 395000 39200024 387000 374000 364000 374000 374000 374000 



Activities 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
G. Clam 7500 10000 15000 20000 30000 40000 50000 60000 70000 80000 
Aquarium 
Aquarium 15m 20m 20m 25m 25m 20m 20m 20m 20m 20m 
Trade 
Bath Sponge 10000 15000 20000 30000 40000 40000 50000 50000 50000 
Trochus 2.5m 2.5m 2.5m 3.5m 5m 5m 5m 5m 5m 5m 
Coral 2500 3500 5000 5000 5000 5000 5000 5000 5000 
Transplanting 
Dolphin Fish Sm 20m 35m 50m 50m 70m 75m 100m 
(Mahi-ma hi) 
Research 
Eco-tourism 5000 15000 25000 30000 35000 45000 50000 40000 40000 
& Rf Fisheries 
TOTAL 17.50075M 22.5275M 27.535M 48.57M 65.095M 75.12M 75.14M 95.165M 100.165M 125.175M 

The table shows the direction of Revenue generated each year if the plan is followed. 
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·---•a.FTO--•FA--•PO} HatcheryTeam 
(4) (6) (8) 

SRO-----111i.t----------------PStores Officer 
(1) (9) 

---•-FTo--••FA --••pol Research Team 
(5) (7) (lOJ 

Proposed staff structure for the Makogai Research Station. 

A BRIEF OUTLINE OF RESPONSIBILITY FOR EACH STAFF 

1. Senior Research Officer (SRO) 

• Report to Principal Fisheries Officer (PFO), Research. 
• Overlook Makogai Research Station Activities including funding and man power requirements 
• Monitor collaborative activities with other Governmental departments and NGO's 

2. Research Officer (RO) 

• Report to SRO and PFO, Research respectively 
• Overlook hatchery activities including laboratory upgrade and OHS requirements for hatchery 
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3. Research Officer (RO) 

• Report to SRO and PFO, Research respectively 
• Overlook research activities including ongoing and any new commodity in the Makogai Research Station 
• Assist in the SRO collaborative activities with other Governmental departments and NGO's 
• Commodity profiling for all species involved in the research section. 

4. Fisheries Technical Officer (FTO) 

• Report to ROs, SRO and PFO, Research respectively 
• Assist RO (2) in hatchery activities 
• Commodity profiling for all species involved in the hatchery section 
• Conduct community workshops and awareness programmes 

5. Fisheries Technical Officer (FTO) 

• Report to ROs, SRO and PFO, Research respectively 
• Assist RO (3) in research activities 
• Commodity profiling for all species involved in the research section 
• Conduct community workshops and awareness programmes 

6. Fisheries Assistant (FA) 

• Report to FTOs, ROs, SRO and PFO, Research respectively 
• Assist FTO (4) in hatchery activities and commodity profiling 
• Assist in organizing workshops 
• Active involvement in collaborative activities 

7. Fisheries Assistant (FA) 

• Report to FTOs, ROs, SRO and PFO, Research respectively 
• Assist FTO (5) in research activities and commodity profiling 
• Assist in organizing workshops and community awareness 
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• Zonation of research areas and species involved 

8. Project Officer (PO) X 2 

• Report to F As, FTOs, ROs, SRO and PFO, Research respectively 
• Report and/or data compilation, analysis and presentation of the same to the senior authorities 
• Assist FAs in the respective areas of need as per the Individual Work Plan (IWP) 

9. Stores Officer 

• Report to PFO research 
• Purchasing and storing of items for the project 
• Infrastructure maintenance and upgrade 
• Maintaining register for the project as a whole 
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Diagram of Giant Clam Life-Cycle. 
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1. Giant Clams are hermaphrodite - have both male (sperm) and female (egg) gamete producing organs. 
2. Mantle tissues have chlorophyll-fixing micro-algae that relies on sunlight for sugar production - which sustains the giant 

clam. 
3. Fertilization to spawning takes over 12-15 years for Giant Clams. 
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7.0 THE PLAN 

RESEARCH "COMMODITY" ELEVATION 

OBJECTIVES 

Giant Clam 

Bath Sponge 

Trochus 

STRATEGIES 

Approach aquarium via 
large scale "planned" 
operation with organized 
(proposed) manpower. 

Transition to farming 
instead of reseeding with 
initial assistance to the 
farmers/communities with 
training and funding. 

Move on to large-scale 
production in line with G. 
Clam to support the market 
industry overseas. This also 
requires initial training and 
funding. 
Explore industry level for 
income generation. 

INDICATORS 

Set up of a full-fledged 
hatchery in the island. 

Availability of aquanum 
sized clams from 2007. 

Set up of 4 farm sites (1 in 
Vanua Levu, 2 in Viti Levu 
- Kiuva, Coral Coast and I 
m Loma-I-Viti) by 2007 
and one more farm each 
year thereafter until 20 I 0. 
Set up of at least 4 farm 
sites as proposed for G. 
Clams by the end of 2007 
and one more fa1m each 
year thereafter until 2010. 

Set up of a full-fledged 
hatchery in Makogai and 
Reseeding selected reef 
sites around Fiji on a 
quarterly basis with 2500 
spats each quarter from 
2007. 
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Beebe-de-mer Research on culture Staff training arrangement 
methodologies stock in Australia by the end of 
enhancement activities 2006. 

Pea1·J Oyster Research 
(Wltite & Black Lip Oyste11 

Carry out research activities 
on genetics and stock 
enhancement for both white 
and black lipped pearl. 

Live Reef Food Fish Research on culture 
Mariculture methods and collection of 

broods tock. 

Dolphin Fish (Mahi- Explore viability of mahi-
mahi/Dorado) Pilot Scale mahi fa1ming in Fiji. 
Farm 

Aquarium Industry 

Collaborative Activities 
with stakeholders and 
Other Pilot scale 
Researches 

Develop research activities 
to explore production and 
management of aquarium
valued items/organisms in 
order to reduce pressure on 
the wild stock. 
To involve stakeholders in 
order to maintain Makogai 
in the priority list of the 
current day Government. 

Collection of broodstock 
around Makogai and/or 
importation of seedlings 
from Australia on trial for 
reseeding purooses. 
Set up of 
hatchery/laboratory via 
white pearl farmer from 
Australia by the end of 
2005. 
Training staffs on culture 
technology. 
Caging of broodstocks m 
cages from mid 2006. 
Set up of pilot scale 
hatchery in Makogai and/or 
Levuka for a period of 18 
months m collaboration 
with Coral Sea. 
Set up of other farms 
around Fiji once pilot scale 
project is successful. 
Explore culture 
methodologies of aquarium 
species via literature 
research, experiments and 
hands on training. 

WCS is interested in setting 
up a base in the island as 
the island lies in middle of 
the Fiji Island groups. 
WWF is also doing sea 
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INFRASTRUCTURE DEVELOPMENT 

OBJECTIVES STRATEGIES 

Recognition of a fully- Transform existing 
fledged research station in infrastructure into a fully 
the region for pilot scale operational research station. 
research purposes and 
education. 
[ Hatche1y/Laboratu1y 
Buildings 
Drinking water 
Research Launch 
Jetty 
Equipment (fish cage, clam 
cage, dive equipments etc) 

turtle research and has plans 
in assisting the Makogai 
Research Station. 
MSP has also shown 
interest in doing studies in 
collaboration with Fisheries 
dept and any other NGO 
that is interested. 
Agriculture department is 
planning to supply 
seedlings of their products 
to Makogai Primary School 
and has also promised to 
develop some sort of 
organic farm. 
Ministry of Tourism has 
also promised to assist in 
any sort of tourist activities 
that the Fisheries dept 1s 
interested in. 

INDICATORS 

Upgrade/Maintenance of 
existing infrastructure to 
support the planned 
development in the island 
starting 2006, as soon as 
proposed funding 1s 
released. 
Hatchery upgrade and 
installation of all required 
facilities. 

32 



Power Supply (Generator) 
Office Equipment] 

HUMAN RESOURCE 

OBJECTIVES STRATEGIES INDICATORS 

To have the best crew for Staff technical, managerial Analysis of staff 
research purposes and and research skills performance and their 
time lines are met genuinely. development. results via PMS and any 

other developed scheme. 
Expert consultations and 
recruitment of specialized Recruitment of 1 SRO, 2 
individuals. FO, 3 FTO, 3 FA and 3 PO. 

Sites Seeded No. of Clams Seeded Size(cm) 
Maiolo 65 
Muavuso 70 
Navutulevu 62 
Dravuni 40 
Savusavu 28 
Ucunivanua 120 
Namatakula 141 
Dravuwalu 35 
Baravi 68 
Dravuni 40 
Kiuva 45 
Naigani 23 
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