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SPC ACTIVITIES
DEEP SEA FISHERIES DEVELOPMENT PROJECT NOTES
Both of the Project's field staff, Masterfishermen Paul Mead and Paxton Wellington, are
presently assigned to Gear Development Projects: Mead is based in Vava'u, Tonga and
Wellington in Tarawa, Kiribati.
Kiribati
Paxton Wellington, as outlined in Fisheries Newsletter #48, is working at developing a
Kuralon longlining system which can be set and hauled by hand from a small skiff. By early
July, he had completed five sets with this gear around Tarawa; the results to date show some
promise, as indicated by the following recent extract from his logbook:
Kiribati longline trip data
TripN°:8

Date: 24/7/89
Location: Start 1/4 mile SW of FAD... Set to North
Wind: SE 4

Sea state: 1 (small waves)

Cloud cover: 50%

Tides: 0147—0.4
0755—1.5
1411—0.4
2029—1.5

Moon Phase: 22

Depart time: 1415

Settingtime:1600 to 1715

Soak time: 5 hours

Hauling time: 2045—start
2400—finish

Current dir.: West-South

Return time: 0130
Number of hooks between buoys: 7 to 10

Total number of hooks: 142
Buoy line length: 20 to 40 fathoms
Bait type: Milkfish and Saury
Species and weights:

Yellowfin
Yellowfin
Reef shark
Reef shark

36 kg
16 kg
30 kg est.
50 kg est.

Comments:
The gear went out the best to date. We set out South to North and it went off without any
trouble at all. When we set, the current was setting to the West which I am sure of because I
stopped at the FAD before setting to watch it. At approximatively 1800, we noticed that the
current started running to the South about 2 hours before high tide. When we finished hauling,
we were well south of the FAD at the upper end of the set. When we set, the upper end was
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about 3 miles North of the FAD. It is important to be aware of the tides. I hope that some sort
of pattern will become evident after a while.
Again, we got our fish on the upper end of the set. The fish were on the hooks with the beads
and saury. The milkfish were hardly touched. About 60—70 per cent of the saury were either
bitten in half or had bite marks on them. It looked like something that squid would do,
although we didn't see a squid in the lights when hauling and we have a strong spotlight
shining in the water. Quite a few hooks came back empty, again the saury. We had 3 hooks
bitten off. The guys started to pull up something big but it bit the hook off. Must have been a
big shark as they could hardly move the line until it came off. By the look of the bait that came
back, we had more activity this set than any of the previous ones. The big yellowfin was dead
when landed. The smaller one was quite active as though it had just got on. We put 40-fathom
buoy lines on in the middle of the set with 7 hooks between 3 buoys and 8 hooks between 2
buoys. It didn't seem any harder to haul, than the sections that had the 20-fathom lines on them.
We didn't get any fish on the deeper sections. Again because of the current, our set was with it
instead of across it, so we didn't cover too much territory with our hooks.
The largest tuna was full of what looked to be small mantis prawns as was the fish from trip
#2. They were about 1/2 inch long, fully formed and looked to me like they should have settled
to the bottom at this stage. It seemed strange to me that the tuna were feeding on them unless
they are still free swirnmimg at this size. We also found a small crayfish about the same size.-

INSHORE FISHERIES RESEARCH PROJECT
Pearl oyster resource survey, Kiritimati
Kiritimati (Christmas) Island was harvested for its pearl shell 150 years ago, when more than
200 tonnes were taken from the small, shallow lagoon. Since that time it appears that stocks
have remained depleted. Since the Kiribati Government is keen to pursue the potential of
commercial pearl culture in selected lagoons, the Inshore Fisheries Research Project (IFRP)
was requested to assist in a survey of pearl shell resources in Kiritimati and in the formulation
of a management approach that would keep open the option of pearl culture in future.
The survey revealed that pearl shell stocks were still depauperate, and that even without
exploitation the stock was probably only just self-sustaining. Future culture options range from
low-level activities aimed at replenishing the natural pearl-shell population, to aquaculture at
higher levels of intensity. As well as conducting the survey, five spat-collector lines were
constructed and deployed, so that levels of juvenile settlement can be assessed in future.
NMFS Stock Assessment Workshop, Hawaii
The purpose of this USAID-funded workshop, convened by the National Marine Fisheries
Service and the University of Hawaii, was to bring together Pacific Island fisheries scientists
with data collections for analysis in the workshop. The IFRP was requested to assist by
providing a resource assessment tutor to help the Pacific Island fisheries scientists, and by
presenting a summary of the SPC Deep Sea Fisheries Development Project data on deep reef
stocks. Several country reports were completed and the workshop also gave the Pacific Island
scientists with common problems a chance to interact and to share skills and ideas. Participants
were from the Cook Islands, Fiji, Papua New Guinea, Solomon Islands, Tonga, Tuvalu,
Vanuatu and Western Samoa.
The eleven fishery biologists attending the workshop brought together the best databases for
deepwater snappers in the Pacific. Participants brought with them computer diskettes
containing various types of data on the snapper fisheries in their countries. Their data included
length, weight, number and species of snappers caught, as well as the amount of time spent
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fishing. Participants learned data analysis techniques, many of which were developed at the
Honolulu Laboratory over the past five years. One goal of the workshop was to obtain a
Pacific-wide view of the potential of deepwater snapper fisheries. Some Pacific Island snapper
fisheries are in an early stage of development and the workshop provided an excellent
opportunity to monitor the stages of exploitation and ensure that these fisheries will not be
overfished.
Another goal of the workshop was to predict the likely maximum sustainable yield (MSY) for
each of the snapper fisheries in this study. The results also provided some generalisations
about the relationship between standing stocks and the extent of fishable habitat, and the
fraction of the standing stock that can be caught each year. Workshop participants drafted
reports on the conditions of the snapper stocks, the MSY and even how many boats should be
allowed to participate in the snapper fisheries in their respective countries. Participants also
learned various stock assessment methods and computer analysis techniques. They participated
in discussions on fishery management for snapper stocks as well as other marine species. The
workshop also provided participants with an opportunity to share experiences and problems
related to their fisheries data collection programmes.
FISH HANDLING AND PROCESSING PROJECT
SPC workshop for Vanuatu's beche-de-mer exporters
At the beginning of the year the Vanuatu Fisheries Department noted that the export price being
paid for processed beche-de-mer was very low. On further investigation it discovered that the
reason for the low prices was the very poor quality of the product—not dry enough, not smoked
properly, cut badly, etc. Not having any expertise itself to solve the problem quickly, the
Government of Vanuatu put a temporary ban on exportation and asked for SPCs assistance to
organise a processing workshop for beche-de-mer exporters. The aim of the workshop was to
train processors to produce dried beche-de-mer that meet international standards. The Fish
Handling and Processing Project (FHPP) organised a two-week workshop in August 1990, and
hired Sitiveni Yabaki, a beche-de-mer processing expert who was released by the Fiji Fisheries
Division, to run the workshop.
The workshop was essentially practical and the 15 participants constructed much of the
equipment themselves, in two separate groups. The following topics were covered by Sitiveni
Yabaki during the workshop:
— harvesting beche-de-mer (habitat of different species, how best to harvest from shallow and
deep waters);
— care of harvested beche-de-mer (on the boat, and on land prior to processing);
— construction of processing equipment (smokers, drying racks, boilers, scoops, etc);
— demonstration and participation in all technical processing procedures for the production of
export quality, smoke-dried beche-de-mer, utilising as many different species of beche-demer as possible, including the different procedures for processing sandfish;
— grading smoke-dried beche-de-mer for quality, comparing quality between properly
processed samples and poor grade products;
— storage and packaging requirements for:
— bulk storage prior to export, and
— packaging for export;
— aspects of marketing smoke-dried beche-de-mer (details of buyers, prices, etc.).
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Papua Region Women's Workshop on Fish Processing and Marketing
In Papua New Guinea and, indeed, in the rest of the Pacific, the role played by women in
coastal fishing communities has been largely overlooked. Very few of the many development
activities in fisheries have taken the needs of women from these communities into account.
The Women's Division of the Department of Home Affairs and Youth in Papua New Guinea
recognised the important contribution made by village women in processing, distribution,
marketing and sometimes harvesting of fish, and the problems faced by women engaged in
these activities. It therefore requested the South Pacific Commission to organise a workshop on
fish processing and marketing to cater for their needs.
The Papua Region Women's Workshop on Fish Processing and Marketing, which was held
from 4 to 15 September 1989 in Port Moresby, withfinancialassistance from the International
Centre for Ocean Development (ICOD), is the first activity of its kind in Papua New Guinea and
indeed in the region. Technical assistance was provided by the FHPP, the Papua New Guinea
Department of Fisheries and Marine Resources and the Fisheries Department at the University of
Papua New Guinea, which also hosted the event.
Projects and demonstrations dominated the workshop timetable, in an attempt to show products
that could be made for income-generating activities back at the village. Products manufactured
by the women participants included improved smoked fish products; crab and shrimp products;
minced fish products; saltedfish;marinated driedfish;and simple insulated baskets made out of
natural local materials to help store ice and chilledfishlonger.

Participants from the Papuan region learning how to salt fish
Training videos
Two training videos on the subject of chilling fish, one onboard afishingboat and the other in
the processing plant, were completed in August with funding from ICOD. These are the first
videos to be completed in the SPC Fish Handling and Processing Video Series. The bulk of the
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filming took place in Vanuatu in February by video staff from SPC's media centre, with
technical advice from the Fish Handling and Processing Officer, and the co-operation of the
Vanuatu Department of Fisheries and Natai Port Vila Fisheries Ltd. The editing, narration,
animation and credit titles, including some additional filming, took place at SPC's Media Centre
Suva facility. The two videos are:
—An icy tale —Chilling fish on-board
—A chilling story —Handling fish in the processing plant,
and they are available on one cassette, in English and French versions, from the SPC Fish
Handling and Processing Officer in Noumea.

Filming one of the scenes of An icy tide
TUNA AND BILLFKH ASSESSMENT PROGRAMME
Solomon Islands in-country tagging project off to a successful start
Developed as a joint project by the SPC Tuna and Billfish Assessment Programme and the
Fisheries Division, Ministry of Natural Resources, Solomon Islands, the Solomon Islands Incountry Tagging Project was initiated in July 1989 with the following objectives:
— To estimate skipjack population parameters (natural mortality, fishing mortality, transfer
rates, tag-shedding rates, tag-reporting rate) necessary to assess the existing and/or potential
interactions between the Solomon Islands pole-and-line and purse-seine fisheries. Artisanalindustrial fishery interaction will also be addressed if possible;
— To update previous estimates of skipjack standing stock, turnover, throughput and harvest
ratio in the Solomon Islands region;
— To estimate other skipjack population parameters of interest (e.g. growth, long range
movements, school integrity);
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— To obtain preliminary information on the attraction of tagged skipjack to FADs, movement
to FADs and residence time on FADs;
— To train a local Solomon Islands fisheries officer in all aspects of conducting a tagging
experiment, including experimental design, tagging and field sampling methods, tag return
data collection and processing, data analysis and report writing, so as to enhance the
research capability of the Solomon Islands Fisheries Department
The Solomon Islands tuna fishery is the largest domestic tuna fishery in the region and
acquisition of the above information is essential as the fishery continues to grow with the
addition of more purse-seine vessels to the fleet. In 1988, 40,800 mt of tuna were landed by
34 pole-and-line and 4 purse-seine vessels.
The project, with funding support from the Australian International Development Assistance
Bureau (AIDAB), is using a commercial pole-and-line vessel to tag and release skipjack within
the fishery, through the co-operation of Solomon Taiyo Pty. Ltd. Compensation at an agreed
rate is paid for fish released. Four cruises of up to one month each in length are planned, over a
twelve-month period.

A Solomon Islands purse-seine vessel approaches an anchored FAD.
The first cruise, from 17 July to 14 August 1989, saw 4,034 skipjack and 176 yellowfin
released from 59 schools fished, mainly in areas near the New Georgia group. Up to three
cradles were used at any one time, with tagging techniques developed by the Skipjack Survey
and Assessment Programme. Ninety-eight per cent of releases were rated by the taggers as
being in very good condition at release. Eighty-six per cent of releases were from un associated
schools, and 14 per cent from around anchored FADs or logs. Tagged fish were in the size
range 36—73 cm length to the caudal fork (LCF), with the majority being 50—60 cm. Data on
each fish, recorded on a tape recorder, were transcribed and entered on a portable computer
each night.
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Considerable attention was directed to tag recovery arrangements, with distribution of
information posters, information kits, return forms and media releases, variously in English,
Pidgin and Japanese. A choice of a cash reward (SI$10) or a shirt was offered, with tag
returners also to be included in a lottery drawn in mid-1990, with considerably larger cash
prizes.
Seventeen recoveries had been reported during August 1989, four by the tagging vessel. It is
anticipated that up to twenty per cent of the initial releases will ultimately be recaptured,
providing a sound basis for the required assessments.

Solomon Islands Fisheries Officer Edwin Oreihake checks lengths
of skipjack in a school from which fish were tagged and released.

TWENTY-FIRST REGIONAL TECHNICAL MEETING ON FISHERIES
The Twenty-first Regional Technical Meeting on Fisheries was held at SPC headquarters in
Noumea, New Caledonia, from 7 to 11 August 1989. The meeting was directed by the SPC
Fisheries Co-ordinator, Mr. B. R. Smith, and attended by 40 representatives from 23 SPC
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member countries and over 20 observers, invited speakers and consultants from international
and regional organisations with an interest in fisheries in the South Pacific area.
Mr Julian Dashwood of the Cook Islands was appointed Chairman and Mr Peter Sitan of the
Federated States of Micronesia Vice-Chairman and Chairman of the Drafting Committee.
This annual meeting provides the only opportunity for senior fisheries officers and people
involved in fisheries activities and marine resources to discuss technical aspects of fisheries
development.

Participants in the Twenty-first Regional Technical Meeting on Fisheries
The meeting reviewed fisheries activities carried out by the South Pacific Commission
throughout the region from August 1988 to June 1989. The SPC Fisheries Programme is
comprised of seven principal projects covering two broad areas of activity—coastal fisheries
and oceanic fisheries:
— Regional Fisheries Training Project,
— Fish Handling and Processing Project,
— Deep Sea Fisheries Development Project,
— Inshore Fisheries Research Project,
— Fisheries Information Project,
— Tuna and Billfish Assessment Programme (Tuna and Billfish Research Project),
— Tuna and Billfish Assessment Programme (Fisheries Statistics Project).
Key items on the agenda of this year's meeting included:
— the report of the SPC Standing Committee on Tuna and Billfish,
— the report of the South Pacific Albacore Workshop,
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— a report on opportunities for co-operation . . pearl oyster research management and development in Pacific Island States,
— a report on the Western Pacific Fisheries Consultative Committee (WPFCC),
— a proposal for a study visit to Latin-American fish processing institutes,
— training for the catching sector in fish handling procedures for export quality fish,
— a proposal for a workshop in management strategies for senior fisheries personnel,
•— a report on regional needs and priorities for training and research in post-harvest technology,
— a report on recent experimental fisheries programmes in New Caledonia (results of trapfishing and sea mount longlining for vivaneau),
— a report on a National Marine Fisheries Service—University of Hawaii Tropical Fisheries
Resource Assessment Workshop,
— reports by other organisations (Forum Fisheries Agency, Institute of Marine Resources,
Institut franc.ais de recherche scientifique pour le developpement en cooperation
(ORSTOM), International Center for Living Aquatic Resources Management (ICLARM)
Coastal Aquaculture Center, FAO/UNDP South Pacific Fishery Support Programme, FAO
South Pacific Regional Aquaculture Development Project, Australian Centre for
International Agricultural Research, International Centre for Ocean Development/Canadian
International Development Agency, United States Agency for International Development)
— a one-day workshop on coastal tuna longlining.

SPC Fisheries Development Officer (on the left) during the workshop on coastal tuna
longlining.
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Following the debate, seven recommendations were adopted. These concerned:
— Establishment of a Special Interest Group on pearl oyster research management and
development;
— Development and co-ordination of a training programme for post-harvest personnel in the
fresh fish handling and marketing sector;
— A study visit to Latin-American fish processing institutes;
— Proceeding with Phase III of the Regional Small-Scale Purse-Seine Test Fishing Project as a
matter of some urgency;
— Establishment of a common regional scientific tuna database to improve scientific studies
and assessments of regional tuna fisheries;
— A request that SPC ask the Western Pacific Fisheries Consultative Committee to authorise
non-sovereign SPC member countries to participate in WPFCC meetings with observer
status;
— Preparation of a comprehensive report on regional needs and priorities for training and
research in post-harvest technology, for presentation to the 1990 Regional Technical
Meeting on Fisheries.

Some of the delegates participating in the Twenty-first Regional Technical Meeting on Fisheries
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NEWS FROM IN AND AROUND THE REGION
KILAGE URGES PROTECTION OF MARINE LIFE
(Source: Post-Cowrier)
Papua New Guinea's rich marine resources must be protected vigorously against poachers and
illegal fishing for the benefit of its people. Governor-General Sir Ignatius Kilage stressed this
was a task mat must be undertaken by the Papua New Guinea Defence Force Maritime
Element. Sir Ignatius made the emphasis in September 1989 during the dedication ceremony of
the latest addition to the marine element fleet, the HMPNGS Basilisk (three others—Tarangau,
Dreger and Seadler—are already in operation here). They have been given to Papua New
Guinea under the South Pacific Patrol Boat Program under a Defence Co-operation Agreement
with Australia. The four boats make Papua New Guinea the highest recipient of aid in the
South Pacific under that programme.
The boats were built in Australia by the Australian Shipbuilding Industry (ASI) based in
Western Australia. The Basilisk is named after HMAS Basilisk, the former Royal Australian
Navy shore establishment at Konedobu from 1943 to 1983. It is 31.5 metres long and powered
by two Caterpillar 3516 diesel engines. It has a maximum speed of 20 knots and can travel for
a range of 2,500 nautical miles at economical speed. Basilisk is also fitted with a 20 mm
cannon at the front Captain Steven Esrom from New Ireland Province will take over command
of the ship, along with three officers and 13 crew members.
NZ OFFICE TO HELP ISLAND TRADERS
(Source: The South Sea Digest)
Mr. Russel Marshall, New Zealand's Minister of Foreign and Pacific Islands Affairs, has
opened New Zealand's South Pacific Trade Office in Auckland. He said at the ceremony that
the office staff was solely dedicated to promoting Pacific Island exports to New Zealand by
providing information on opportunities in the New Zealand market, undertaking research for
Pacific Island exporters, visiting Island countries to seek out opportunities for exporters and
organising trade promotions in the Auckland office and elsewhere. New Zealand is funding the
office from its New Zealand Aid Programme, with a grant of about NZ$ 1.3 million (about
US$ 762,000). The new trade office, he said, represented an extension of the help already
provided to Forum Island countries' exporters with the removal of all impon licence and tariff
restrictions on their products in July 1988. It acknowledged that many exporters needed extra
help to market their products successfully in New Zealand, which is seen by many Forum
Island countries' exporters as an important first export market.
BOOSTING TUVALU'S TUNA INDUSTRY
(Source: Professional Fisherman)
Graham Faulkner and Leigh Earl, two fishermen from Cairns in Queensland, Australia, who
have been assisting Tuvalu's fishing industry for the past 12 months as part of Australia's aid
programme in the Pacific, have succeeded in helping restore Tuvalu's ailing commercial tuna
venture to health. Tuvalu owns a 1400 HP, 39-metre pole-and-line tuna catcher, Te Tautai,
manned by over 40 crew. She has operated in Tuvalu, Fiji and the Solomons and for the past
three seasons has been fishing the Solomons.
Graham Faulkner was appointed General Manager of NAFICOT (National Fishing Corporation
of Tuvalu) in November 1987, and inherited a number of practices which related more to
trading vessels, with which the Tuvaluans are more familiar. By the institution of more
conventional fishing practices, motivation has been increased and the Corporation streamlined.
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International fishing agreements have been renegotiated more favourably and training
programmes initiated using recognised Australian standards.
Work experience
Both A. Raptis & Sons and Atlantic Fishing have expressed interest in offering practical work
experience on Australian vessels to Tuvaluans. Furthermore, an Operation Manager, Tuvaluan
Moriise Toloa, has been installed at Honiara to oversee local providoring, immigration and
ship's operations. His assistance was vital in promoting good onshore public relations with
Solomon Islanders. Leigh Earl, after interviews in Fiji, was appointed as Master of the Te
Tautai. His wide experience as a northern fisherman enabled him successfully to negotiate
Cyclone Anne in Te Tautai while bound for the Solomons in February 1988. In pulling
together the multi-national crew, consisting of 30 Tuvaluans, six Solomon Islanders and five
Okinawans, Leigh demonstrated considerable skill.
The result of the co-operative effort was a number of fishing records for Te Tautai. These
include a catch of 70 tonnes in four days; 25 tonnes caught in two hours; 10 months at sea with
only three recreation days; and a CPUE equal to the best of any of the fishing fleets working in
the Solomons. The outcome of both sound management and good fishing has been a profit for
the first time since Te Tautai was donated to Tuvalu by Japan in 1982. Both men's contracts
expire towards the end of 1989.
Another Cairns personality, Joe Stover of Fleet Electronics, has also contributed to the success
of the venture. NAFICOT hires him to keep the vessel's comprehensive array of hi-tech
electronics in excellent order.

SAVING THE GIANT CLAM FROM EXTINCTION
(Source: The South Sea Digest)
The Australian Centre for International Agricultural Research (AGAR) has provided a further
A$ 1.77 million for the second stage of a giant clam project, reports Campus News,
information sheet of James Cook University of North Queensland. The project, based at the
university's Orpheus Island research station, is co-ordinated by Associate Professor John
Lucas from the Department of Zoology. The grant will assist the second phase of a research
programme to study the culture of the giant clam for food and restocking of tropical reefs. The
initial project was primarily concerned with the study of the growth rates and reproductive
biology of the giant clam, and determination of optimum conditions for the development of
larvae and juveniles. Collaborating in the project are the Fiji Division of Fisheries, the
University of Papua New Guinea, the University of the Philippines and Stillman University.
Meanwhile, the Tonga Chronicle reports that a Tongan research team led by marine biologist
Dr Richard Chesher, under the supervision of the Tonga Ministry of Lands, Survey and
Natural Resources, is achieving success with its giant clam project. Giant clam circles in
Vava'u, established by the team, are producing lots of baby clams as far as five kilometres from
the circles near Falevai, which Dr Chesher describes as 'very encouraging news'.
Since 1979, research scientists have warned the Government that baby clams would become
completely fished out in the Kingdom. Dr Chesher said so few large adults are left that they
cannot produce enough young to balance fishing pressures. The project began in 1986 when
breeding circles were laid out in shallow water in Nuku'alofa Harbour. More circles are
planned for villages in the Vava'u and Ha'apai groups.
The Australian International Development Assistance Bureau's publication Focus reports that a
giant clam hatchery has been set up at the Coastal Aquaculture Centre near the Solomon
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Islands' capital, Honiara, with the Bureau, along with other development agencies, supplying
the finance.

GOVERNMENT BANS EXPORT OF GIANT CLAMS
(Source: Fiji Times)
The Fiji Government has banned the export of giant clams and has placed controls on beche-demer. It said that the exports of most marine products increased dramatically in 1987,
particularly in the case of beche-de-mer and vasua (giant clam). It added that one reason for this
trend was an increase of the world demand for both commodities in South-East Asia, largely in
the People's Republic of China, and that the recent economic difficulties also induced many
island and coastal communities to increase commercial exploitation of their marine resources.
Cabinet stated that both commodities were over-exploited and the new control would help to
spread the use of the resource and also benefit future generations.
At present, no specific legal control exists for either beche-de-mer or vasua; consequently the
Cabinet decided on:
— a total export ban on dairo (sandfish) and vula (brown sandfish);
— a minimum size limit of three inches (7.6 cm) for all other beche-de-mer for export
(meaning, for practical purposes, that no beche-de-mer less than six inches long shall be
harvested from the sea-bed);
— a total ban on exports of vasua, initially for a ten-year period.

UPDATE ON GIANT CLAM (TRIDACNA DERASA) RESEARCH IN PALAU
(Source: Aquabyte)
The Micronesian Mariculture Development Center (MMDC) in Koror, Republic of Palau,
reports its recent findings on giant clam (Tridacna derasa) research. Giant clam larvae appear to
be lecithotropic and not planktotrophic as earlier assumed. They have sufficient yolk energy
reserves to complete development through metamorphosis in the complete absence of particulate
foods. Researchers have cultured over 30 million juveniles from 3 batches of unfed larvae in
1 m filtered seawater with a low concentration of antibiotics. Hatchery production costs are
low for lecithotropic larvae.
The MMDCs tank-raised clam shells are no longer devoid of colour. Their shell colour
depends on whether fish are in the culture tanks. Formerly white shells become a beautiful
peach colour when raised in poly culture with rabbitfish (Siganus spp.). The colour is probably
caused by incorporation of pigments in fish waste products into the protein matrix of the shells.

FISHING AGREEMENT RATIFIED
(Source: Palau Gazette)
A new fishing agreement between the Palau Maritime Authority and the Japan Fisheries
Association was ratified on 31 July 1989, giving Palau approximatively US$ 500,000. The
new agreement extends an earlier agreement which expired on 31 July 1989. The Japan
Fisheries Association has been notified of the continuation of the agreement, which permits its
members to fish within Palau's 200-mile Exclusive Economic Zone for another year. The
memorandum of agreement was concluded and signed in June 1989 by the Chairman of the
Palau Maritime Authority and representatives of the four fishing associations of Japan. The
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revenue derived from the Maritime Agreement has been divided according to the following
formula:
—15 per cent to the National Government;
— 55 per cent equally divided among the States;
— 30 per cent divided according to the population of each State.

HIDDEN DANGERS
(Source: Western Fisheries)
Commercial fishermen have been blamed for contributing to a dangerous situation following
reports of sharks harassing divers off the West Australian coast in two separate incidents
recently. In both incidents, the shark involved had gaping wounds caused by a plastic bait band
wrapped around its body. Similar bait bands are used to secure the cardboard bait boxes
supplied to many commercial rock lobster fishermen and are frequently found floating in the
sea after being deliberately or accidentally jettisoned from fishing boats. In previous years there
have been many reports of sea life, from seals to sharks, being ensnared by bait bands, but the
latest reports show the dangers may not be entirely one-sided.
The first incident involved an experimental scientist from CSIRO's marine research
laboratories, Jeremy Fitzpatrick, and three companions. At the time, Mr Fitzpatrick was taking
a break from his research activities at Dongara to go spearfishing off Leander Reef. In the
space of just a few days, he and his companions were menaced by a shark no less than six
times.
'I wasn't the only one to have trouble with the shark, which I think was a black whaler, about
eight feet long', he said. 'Four of us saw it on different occasions. The shark had a plastic bait
band encircling it, just in front of its pectoral fins. I don't know whether it impaired its feeding
but it looked wasted, not as heavy-looking as a shark that length should be. It certainly acted
hungry, and showed a lot of interest in us on each occasion we saw it. Finally, we had to kill
it:
Mr Fitzpatrick said that after the shark was dead, he had an opportunity to examine closely the
wound caused by the bait band. In places the band had chafed through the flesh to a width of
more than 50 mm and ran right around the shark's body. "The wound was raw and slimy and
obviously infected in places', he said. But interestingly, the bait band was a good as new,
although it had obviously been in place for quite a while and was covered in algae.
In the second incident, two highly experienced skindivers from Perth, Don Clatworthy and
Peter Herman, were attacked by a shark in clear water off the back of Leander Reef. Don
Clatworthy tells the story. 'Peter and I were free diving, that is, diving without tanks in about
60 or 70 feet of water off the back of Leander Reef, spearfishing', he said.
The water was very clear with good visibility. We had already speared one fish, a baldchin,
and had secured it to our float and were looking for more. All of a sudden, a good-sized shark
came out of nowhere and made straight for Peter. Luckily he saw it in time and was able to
kick it off, but it hung around acting very aggressively. At no time did it show any interest in
the fish, which was only a short distance away. The shark was circling Peter, coming in closer
than the length of his speargun and showing no sign of leaving. It was a good length, eight feet
or more, but very thin. I think it was a whaler, possibly a bronzie. Eventually Peter had no
choice but to shoot it and I came in to finish it off.'
Once again the shark had a bait band as a collar. Don Clatworthy and Peter Herman hauled the
shark back to their boat, where they were able to have a closer look. 'The bait band looked as
though it had been there a fair while and was covered in weed and little barnacles. It had done a
lot of damage to the shark, both to the body and the fins, with open wounds all around. With
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that and the shark's thinness, it is possible that the bait band was hampering the shark's normal
feeding. We had no trouble coping with the attack but you have to remember diat we've been
diving a long time and have lots of experience. But what worries me is that a less experienced
diver coming up against a shark in that condition might get hurt."

Peter Herman displays the shark which menaced him during a
recent dive at Leander Reef.
Sharks are not the only sea life to get tangled up in cast-off bait bands recently. Not long ago
there was a well-publicised case of a seal badly injured by one at the Abrolhos Islands. And
how many more cases go unseen or unreported? Certainly a walk along almost any beach on
the west coast gives some idea of the size of the potential problem from the number of bait
bands washed up on the shore.
What can be done? The obvious answer is to ensure that all bait bands and other rubbish are
stowed securely and brought ashore for disposal. But even in such an ideal situation, accidents
still happen and the odd bait band may go into the sea. As a further precaution, all fishermen
should ensure that each bait band is cut through, rather than just slipped off the boxes intact.
Then, if one does go over the side, it will only be floating rubbish and not a potential danger to
marine life.
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A close-up of the same shark, showing the damage caused by the bait
band.

FSM ANNOUNCES FISHERY RESOURCE SURVEY PROJECT
(Source: Pacific Daily News)
A survey intended to provide information on the deep-bottom fishery resources and the
submerged reefs in the Exclusive Economic Zone within the States of Truk and Yap began in
August 1989. The project will cost more than one million U.S. dollars, according to the press
release from the Federated States of Micronesia (FSM) Government. The announcement was
made in a press release issued by James Movick, executive director of the National Fisheries
Corporation, the lead agency for the outer banks survey. Movick said the project would be
based on Moen, Truk, the nearest State centre to the survey area.
The project originated from a request to the Overseas Fishery Co-operation Foundation of
Japan by the FSM's National Fisheries Corporation, according to the press release. The goal of
the National Fisheries Corporation is to develop a commercial fishery within the outer bank
areas in the FSM.
The initial survey year will focus on the sea mountains, often referred to as submerged reefs, in
the central and western part of the Exclusive Economic Zone within the States of Truk and Yap.
The project is funded by the Government of Japan and the FSM Congress.
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FISHERIES SCIENCE AND TECHNOLOGY
BIODRUM—MORE FOR LESS...
(Source: Austasia Aquacultare)
It is now possible, with the aid of a revolutionary development from Denmark, to improve the
efficiency of fish farming significantly. This technology allows cultivation of fish at higher
densities with the use of considerably less water. What is this radical system ? Plastic balls!
Microbe-covered plastic balls in a floating, rotating drum known as a 'Bio-drum'.
This biological filter and oxygenation apparatus has been used in many countries, including
Germany, Norway, Canada, England, Singapore, Kuwait, Peru, Japan, Venezuela, Greenland
and Israel, in addition to Denmark, to improve the water environment through more efficient
aeration and purification. Tests indicate that the investment and running costs of fish culture
using this technique are well below those of traditional methods, partly because water is
recirculated.
The 'Bio-drum' was originally developed as a waste treatment technique, purifying water
through a unique system, whereby each drum consists of a quantity of hollow, 38 mm plastic
balls held in a rigid drum-shaped, stainless steel net. The drum floats in the water, and is driven
by a small electric motor at 3—15 revolutions per minute. It is being used as a waste-water
cleaning technique in many communities in Europe.
Biomaco, the Danish company which produces the 'Bio-drum', says that the purification
process carried out by each drum is based on micro-organisms which grow on the surface of
the plastic balls and break down organic wastes. These organisms take up organic matter when
in the water and oxygen in the air.
This biological film makes it possible to raise fish more efficiently by adding to the available
food supply. The biological film is eroded by the flow of water when it becomes too thick and
the microscopic flora and fauna which are washed off are eaten by the fish living in the tanks.
In certain tests, food requirements to produce 1 kg of live fish dropped from 1.6 kg to 1.3 kg,
an 18.75 per cent saving. Because ammonia levels are kept down, the appetites of the fish are
not suppressed, and optimum growth conditions can be met more easily. This has led to an
extra 30—40 per cent growth rate for trout in tests carried out over a year. Even bigger
increases have been recorded for salmon smolt in comparative growth studies — 80 g
compared with 20 g after 10 months, but this was partly due to the heating of the water to
13°C, which was made possible by significantly less water being used.
Newly hatched fish benefit from the increase of oxygen and the microscopic flora and fauna
added to the water like a plankton meal. Mortality rates in comparative tests between 'Biodrums' and conventional techniques (where the water is run through once then returned to the
sea) at the Nor-Laks salmon farm in Norway, dropped 'to a small fraction of those recorded in
the traditional unit — the mortality rate dropped from 25% to 0.2%'. The smolt were observed
to start feeding earlier and the natural microbial life available with 'Bio-drums' was also
thought to protect against diseases and produce healthier, stronger fish.
A reduction in the prophylactic use of antibiotics, leading to lower costs, can also be achieved
by the use of the drums.
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SUBMERSIBLE ENGINE AS AERATOR
(Source: INF OFISH International)
A key factor in aquaculture is water quality: for optimum growth, the oxygen concentration in
the water is very important. Thus, in many aquaculture operations various types of aerators are
used. The Danish firm Sdr Resen Smede-og Maskinforretning Aps has constructed an aerator
which is both simple in design and maintenance-free. The SR aerator uses a submersible
electrically-driven Grundfos engine of 370, 735 or 1450 watts as the driving power. This
engine needs water for lubrication and cooling. A propeller is mounted on top of the engine and
the two are installed in a floating body. Solar panels could be used to power the engine, but
with the present prices of these panels this might not be economically viable.

MARINEFAX
(Source: Pacific Fishing)
Alden Electronics announces the introduction of the Marinefax TR-IV, a complete weather
information centre capable of receiving weather and oceanographic charts as well as Navtex and
radio-teleprinter data. Navtex is a marine information service for a variety of weather and
navigational messages.
The Marinefax TR-IV is designed to accept and store all selected Navtex messages for later
print-out, even while receiving routine weather charts or radio-telephone data. The Marinefax
prints emergency Navtex messages such as storm and navigational warnings and search and
rescue information the moment they are received, overriding any other data being printed. The
Marinefax also features a radio-teleprinter (RTTY) mode for receiving alphanumeric plainlanguage weather messages, coded weather information and even news agency reports.
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SATELLITE SERVICE PINPOINTS FISH
(Source: Professional Fisherman)
Mitchell A. Roffer did his doctoral thesis on the effect of water temperatures and other
environmental factors on the migration of bluefin tuna. He discovered a link between water
temperature and the movement of fish. Information on water temperature, based on infra-red
satellite images of the ocean which indicate surface temperatures, has been available for some
years, via on-board facsimile machines, which are a poven aid in locating fish. The problem
has been the time-lag in image reception, especially since the pelagic species, such as tuna and
swordfish, can run hundreds of miles in a day.
Now, through satellite reports on changing water temperatures in the Adantic from Venezuela
to Nova Scotia, Roffer's Miami, Florida-based company offers an almost instantaneous
forecasting service for commercial and recreational fishermen. His service is based on existing
computer hardware and software. The information from the satellite is received almost
instantaneously on the trawler.
'Basically', says Roffer, 'our systems are composed of an omni-directional antenna, a crystalcontrolled FM radio receiver, an analog to digital sound-signal converter, and an IBM or MSDOS-compatible personal computer.
'By simply turning a few knobs and moving a computer mouse, one receives, displays and
enhances the picture. No one will be able to receive and display the information faster, and that
includes the military or government organisations.
'It takes the guesswork out of where to go. We can definitely tell fishermen where not to go. It
takes between ten minutes and one hour to chart an area, and we include map explanation. The
only time we had any complaints was when one guy said "Your charts are wet", but he was
using the wrong one', he added.
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ABSTRACTS
ENGINEERING APPLICATIONS: 3. HYDRAULICS FOR SMALL FISHING VESSELS,
by Daniel Czekaj. FAO Fisheries Technical Paper. N° 296. Rome, FAO. 1989. 179 pp.
This manual on hydraulic applications for small fishing vessels was conceived as a reference
for manufacturers, installers and users of hydraulic fishing equipment.
Its purpose is to give ideas and basic rules dealing with general design principles, mounting
details, construction, installation and maintenance of various machines, besides all the other
elements that compose a hydraulic circuit.
The manual consists of six parts, covering the following:
— General description of hydraulic components;
—Description of winches and haulers for nets and longlines;
— Description of the hydraulic equipment that also forms part of the ship's system;
— Basic formulae and methods for calculation of machine and hydraulic components;
— Installation, maintenance and repair of hydraulic components;
— Different deck layouts for various methods of fishing, and related schematics for each.

|
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FISH COMMUNITIES ON REEFS SUBJECTED TO DIFFERENT LEVELS OF FISHING
PRESSURE, by Alex Schaap and Robert Green, 1988. Technical Report 31, Department of
Sea Fisheries, Tasmania — Marine laboratories, 44 pp.
The relative abundance of fish at six Tasmanian coastal reefs, as determined seasonally by
underwater visual census techniques, are presented. Data on species diversity, community
dissimilarity and size distributions of some species are also presented. Differences in the
relative abundance of some species, species diversity, community dissimilarity and size
differences between reefs are discussed in relation to differences in fishing pressure.
Differences in the relative abundance of some species, total fish abundance, species diversity,
community species composition and the average size of some species are evident between reefs
subjected to different levels of fishing pressure.
Contact address: Department of Sea Fisheries, Tasmania, Marine Laboratories, Crayfish Point,
Taroona, Australia 7053.
TASMANIAN SEAWEEDS FOR THE EDIBLE MARKET, by J. Craig Sanderson and R. Di
Benedetto, 1988. Technical Report 32, Department of Sea Fisheries, Tasmania — Marine
laboratories, 45 pp.
Total world-wide trade in edible seaweeds is presently worth over one billion Australian dollars
and mainly concerns Japan, Korea and China, with Japan probably having the greatest
proportion of the trade.
Trade is mainly in three varieties of seaweed: Nori (Porphyra spp.), Kombu (kelps) and
Wakame ( Undaria spp.). The value of other unspecified seaweeds imported by Japan in 1986
from a variety of countries was three million Australian dollars or five per cent of the total value
of Japan's seaweed imports.
Tasmania has an abundance of seaweed species, many of which are similar to those used
elsewhere. A hypothetical costing of mariculture of various seaweeds in Tasmania demonstrates
the potential to supply edible seaweeds to the market at competitive prices.
A selection of samples sent to Japanese trading companies resulted in limited interest.
Understanding of the requirements of the Japanese edible seaweed market is important. Any
future marketing attempts will therefore require the direction of someone with expertise in and
understanding of this specialised market.
Analyses of arsenic concentrations in Tasmanian seaweeds gave low values. This is consistent
with Tasmania's claim that its waters are comparatively free from pollution. Expansion of
market interest in seaweeds for alginate and agar industries is also a possibility.
Contact address: Same as above.
SCALLOP CULTURE IN THE PACIFIC REGION, by Derek A. Cropp, 1989. Technical
Report 34, Department of Sea Fisheries, Tasmania — Marine laboratories, 52 pp.
Scallop fisheries world-wide are characterised by fluctuating harvests. Consequently a number
of countries have adopted various schemes to improve and stabilise their fisheries, either by
artificial production of spat or by enhancing natural stocks. This report examines the present
state of research and development in China, Japan, Canada and New Zealand and was
produced as a result of an overseas study tour on a Winston Churchill Fellowship in 1987. The
potential value and applicability of the various methods for conditions in Tasmania and
mainland Australia is assessed.
Contact address: Same as above.
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THE ROLE OF WOMEN IN POST-HARVEST FISHERIES ACTIVITIES IN VANUATU
by
Gilbert David
Centre ORSTOM
Port-Vila, Vanuatu

Introduction
Post-harvest fisheries activities, especially those involving preservation of products over
several days, are an essential component of fisheries development in small Pacific Island
nations. Indeed, what is the point of catching fish if it becomes unfit for human consumption
because of the lack of appropriate means of conservation, and consumers refuse to buy it?
Up till now, the emphasis in most small-scale fisheries development plans prepared recently for
the South Pacific has always been on cold storage of produce. This technique is quite
satisfactory, as long as the fishermen are able to obtain the necessary fuel and spare parts to
operate the refrigeration units and are competent enough to maintain the equipment and solve
any breakdown problems. These conditions are not always readily met, as was noted by
consultants from the South Pacific Commission in the course of a region-wide survey of small
Island nations in 1984 (Preston & Vincent, 1986). Moreover, cold storage equipment is
expensive both to purchase and to operate. Therefore, it is hardly surprising that this method of
conservation is not commonly used in fishing villages in the South Pacific.
Where cold storage appears impracticable, it would be useful to encourage other methods of
conservation which are not as involved or expensive. From the experience of African
countries, it is clear that smoking and a combination of salting and drying techniques are
perfectly appropriate for implementation at village level in inter-tropical countries.
As a rule, these methods are seldom applied in the Pacific. Smoking fish was a common
practice in Vanuatu until the beginning of this century, particularly in Malakula, where a naval
doctor observed in 1911 that 'fish is eaten mostly in its raw form or smoked... smoked fish
and baked yam being used as food reserves on journeys' (Oliveau, 1911). In the space of 50
years, the method of smoking fish has completely died out. Would it be possible to reintroduce this technique in Vanuatu and add fish salting and drying? How could the fishermen
benefit from these methods? This question will be considered after the main techniques likely to
be introduced or re-introduced in Vanuatu have been briefly outlined. Another question, that of
the role of women, will then be considered. In most countries where small-scale smoking of
fish is commonly practised, the women are responsible for such tasks. In African countries,
fishermen often sell their catch upon landing to their wives, who then smoke the fish and re-sell
it for their own benefit. This system of processing and marketing fishing produce is often more
lucrative than the actual fishing activity and has enabled many fishermen's wives to become real
businesswomen who now drive around in Mercedes Benz cars, hence their nickname 'BenzMamas'.
Can this African example be reproduced in the South Pacific, particularly in Vanuatu? How can
ni-Vanuatu women become involved in post-harvest processing and marketing of products
from village fisheries?
These are the questions which this article attempts to answer.

\
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Outline of techniques for smoking, salting and drying fish
Smoking
Smoking procedures vary, depending on the size of the fish. The simplest method is used for
small pelagic or reef fish.
Once they have been washed, the fish are laid, whole, on screens (usually made of metal wire),
over the fire, Laure (1974) noticed that along the Cameroon coast, small pelagic fish are 'placed
vertically, head down, in rows divided by sticks'. Firstly, they are subjected to an intense
wood fire which, because of the high temperature (150°—180°C), causes the flesh to dry out
very quickly and" the fats in the surface tissue to melt away (Besancon, 1965). During this
process the fish soon lose up to one third of their weight (Laure, 1974). Then follows a second
stage, lasting between one and three days, in which the fish is subjected to the effects of dense
smoke originating from the slow burning of green dampened wood. 'After a day, the fish are
turned over, then scattered, lying flat... From time to time, the top fish are moved underneath
and vice-versa' (Laure, 1974).
Average-sized fish must first be gutted and scaled and if possible, the heads should be
removed, in order to prevent any risk of contamination by bacteria and enzymes. They are then
cut into slices, fillets or large pieces before being placed over the fire. Because the product is
thicker, smoking takes longer; but afterwards, the fish keep better.
The main effect of the smoke on the fish stems from the increased temperature from the burning
. wood. It is the temperature which causes a substantial drop in the water contained in the tissue.
This falls from an initial 60—70 per cent of the live-weight (Jardin & Crosnier, 1975) to 30—
40 per cent in the case of average-sized fish and to 10—20 per cent in small pelagic fish and
other small fish (Laure, 1974). Overall, smoking the fish causes a weight loss of some 60—
70 per cent. The actual smoke has little impact, since it only affects the surface of the flesh. It
has some anti-oxydisation and sterilisation effects, caused by the volatile phenols and the
formaldehyde which it contains (Besancon, 1965). Its main attraction is from the consumer's
point of view. The smoke covers the fish with a pleasant tasting brownish film.
In respect of the Cameroon coast, Laure (1974) noted that if properly smoked, the fish could
keep for several weeks. This leads us to believe that smoking could be feasible in Vanuatu
where the climate is less humid1. Under ideal conservation conditions, the fish is carefully
stored in baskets, protected from the weather, in a dry and airy place. Another way is to store it
on a tray over the kitchen stove/fire. After a few weeks, when the fish begins to be attacked by
fish-eating insects, it has to be smoked again to extend the time of preservation. The water
content in the fish then drops yet again.
In French Polynesia, EVAAM (Etablissement pour la valorisation des activit^s aquacoles et
maritimes) identified a combined salting and smoking technique for average-sized fish cut into
fillets (Yen and Neagle, 1985). The advantage of this system is that it substantially reduces
smoking time to only a few hours. However, it requires large amounts of salt, which leads to
fairly heavy manufacturing costs, especially when salt can only be bought at high retail prices.
When Van Pel (1956) came to Vanuatu, he tried out an equally interesting formula, which had
the additional advantage of costing nothing. The fish must first be cleaned, gutted, scaled, and
if necessary cut into pieces. It is then put into a cooking pot to cook for half an hour in a
mixture of sea-water and coconut water, with proportions varying from three-quarters seawater and one quarter coconut water to equal quantities of each. After cooking, the bones are
removed from the fish, and the flesh is reduced to tiny morsels which are spread over a metal
1

Average annual rainfall is 4,150 mm at Douala, on the Cameroon coast, where for 234 days in the year, the
rainfall exceeds 0.1 mm. In Luganville, the annual rainfall is 2,923 mm, with rainfall in excess of 0.1 nun for 194
days in the year. Port Vila is less humid, with only 167 days of rain and an average rainfall of 2,160 mm per year.
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plate to be smoked. A low temperature (approximately 40°C) is used for smoking, which lasts
for 24 hours. Coconut husks, placed at 80—90 cm away from the plate, are used as fuel. The
resulting smoked product is stored in a sealed container, such as a bottle or a cabin biscuit tin,
where it will keep for over six months without any significant deterioration to the
bacteriological quality of the flesh, despite frequent, although brief, periods of exposure to the
atmosphere. The smoked fish pieces are ideal for use in soup or laplap, which is then
impregnated with their typical flavour.
Drying and salting
Used as the sole means of preserving fish, drying fish in the open air produces only indifferent
results in humid tropical or equatorial countries, where the relative humidity factor is too close
to saturation point. The only favourable time for drying is the winter season when the tradewinds blow; but, in that case, the sun presents a problem, because 'by drying out the surface
layers of muscle very quickly, it prevents the water held inside from evaporating' (Besancon,
1965). To produce the desired results, drying has to occur in the shade, in a clean and well
aired area, away from domestic animals such as herds of cattle, as these attract insects which
cause the quality of the fish to deteriorate rapidly. Given its structural simplicity, its low cost
and other benefits, especially those related to hygiene, the solar drier represents a considerable
step forward by comparison with traditional air drying (Camu et al, 1983; Curran & Trim,
1983; Salleh Ismail, 1983).
The use of a combination of salting and drying to preserve fish (Dagbjartsson, 1983,
Summardi et al, 1983) which originated in South-East Asia, has attracted interest in a number
of Pacific Islands countries, such as Fiji, Papua New Guinea (Bollard, 1979) and French
Polynesia, where it has been in use for several years now (Yen and Neagle, 1985). Salting is
always done before drying as it accelerates the dehydration process in the tissues. The tissue
dehydration occurs through osmosis under low oxygen conditions, which has the advantage of
impeding the action of the bacteria and enzymes found in the fish flesh. The most common
salting process consists of packing alternate layers of salt and fish tightly in a large container,
such as wooden barrel or a concrete vat. It is followed by drying, either in the fresh air or in a
solar drier.
As a rule, combining the salting and drying processes enables the fish to be kept longer than
when they are smoked, i.e. for several months, provided the contents are protected from
humidity. Given a relatively reasonable cost of production, involving mainly the purchase of
salt, the price of salted and dried fish is very competitive on the local markets. For instance,
Bollard (1979) observed that in Papua New Guinea, a fillet of tilapia, salted and dried in the
villages along the Sepik river, was being sold at half the price of tinned mackerel imported from
Japan.
Feasibility of introducingfishsmoking, salting and drying methods in Vanuatu
So far, there has been no large-scale experimentation in Vanuatu with drying, salting and
smoking local fish for sale in the rural villages, although Carleton (1982) recommended in his
consultancy report that these techniques be developed for processing production surpluses.
Of the three processes outlined above, smoking appears to be the simplest to implement. Given
the abundance of fuel-wood and the ni-Vanuatu's expertise in smoking copra, re-introducing
fish smoking would not appear to present any problems in Vanuatu, provided it is supported by
a dynamic information campaign and technical advice from field officers operating in each
region. With regard to possible difficulties in introducing a new product into the local dietary
habits, there seems to be no reason, as P. Schoeffel (1984) quite rightly puts it, to believe that,
with the appropriate information, the villagers would 'disdain' smoked fish, which is no more
exotic or foreign than 'tin fis' and moreover, holds all its advantages, namely:
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— Low pricing: thanks to the abundance of fuel-wood, the cost of smoking should be minor
compared to the cost of fishing;
— Large-scale distribution: smoked fish could be sold like 'tin fis' in all village stores;
— Easy and quick to prepare: like 'tin fis', smoked fish can be eaten cold or re-heated;
— Marked flavour: thus smoked fish could be used as a seasoning with root vegetables, rice or
vegetables or be added to soup or to Iaplap.
The above comments on nutritional novelty also apply to dried fish, or salted and dried fish.
However, introducing drying and salting methods would probably be more difficult to
implement from a technical point of view than smoking, to which the villagers are already
accustomed. Therefore, it would be useful if an extension programme on such techniques could
be included in the Fisheries Development Programme and aid funds made available for solar
driers and salting units as they already are for refrigeration units. Distribution of coarse sea-salt
at duty-free prices would also be an important consideration, in order to minimise the
production costs of salted fish.
Potential benefits of introducing smoking, salting and drying techniques for fish in Vanuatu
The encouragement of widespread use of smoking, salting and drying methods is important,
both economically and nutritionally.
Nutritional benefits
From a nutritional point of view, smoked, salted or dried fish has a higher content of protein,
mineral salts and vitamins for equal weights than fresh fish (Jardin & Crosnier, 1975). When
added in small quantities to starchy foods such as tubers, bananas or breadfruit, the traditional
staples of Pacific Island people, it facilitates the assimilation of plant protein through the
sulphur amino-acids it contains and its rich lysin content. Most plants contain protein, but as
they lack specific amino-acids, they cannot be fully assimilated by the organism. So only 35—
45 per cent of the protein content of leguminous seeds is used. Adding a few grams of smoked,
salted or dried fish to a plate of these seeds is sufficient to increase the quantity of proteins
assimilated substantially, thereby achieving what nutritionists call the protein-added supply
(Kayser, 1970).
While generalising the use of smoking, salting and drying fish in the South Pacific is of
nutritional benefit, it also presents economic advantages for fishermen and women living in
coastal villages.
Economic benefits
— For professional fishermen who send their catch to the market regularly and have no cold
storage facilities available, these techniques would not only enhance the value of the fish
marketed as fresh fish and remaining unsold, but also substantially extend distribution
networks. At present these are limited to the vicinity of landing stages and, in the case of
fishermen owning a vehicle and selling their produce at the roadside, to villages close to
access roads.
— Fishermen who use refrigeration facilities will find that smoking and drying techniques are
fast and flexible to implement, thus enabling them to by-pass any breakdowns in their
equipment and obtain added value for their unsold goods.
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— Where the fishermen fish to satisfy their own needs only, smoking, drying and salting
would enable them to make the most of the occasional abundance of small pelagic fish,
which they cannot do at present because they lack the means to preserve their catch. They
could then build up a surplus and, if they so wished, sell it.
On the whole, smoking, drying and salting techniques seem to be well suited to improve the
value of fish caught by outrigger fishing and fishing on foot, especially cast-net fishing. They
represent simple and relatively cheap means of processing fish, in keeping with such low-cost
fishing techniques. They can provide a large number of fishermen who lack financial resources
with an opportunity to market their produce and as such, they are a key tool in the development
of fisheries and marketing networks inland into the higher regions, where roads are far and few
between, if any.
Benefits for the women
As mentioned earlier, in most tropical countries where small-scale smoking, drying and salting
of fish is carried out, women are responsible for processing and marketing the produce. In the
interest of economic efficiency, the Vanuatu public authorities would be well advised to adopt
this system. They could benefit from the fact that in rural areas, women, confined to household
or traditional tasks, have no means of earning an income of their own and therefore wish to
achieve a certain amount of financial independence. This has so far been denied them, as the
men keep income-generating activities, especially cash crops (copra, coffee, cocoa, etc.), to
themselves.
If the women produced commercial quantities of smoked, salted or dried fish, they could, up to
a point, break free of their financial dependence on their husbands and assume a new,
important role in the household economy. Since such activities can be run within the context of
their homes, they could be carried out in addition to the usual household chores. Use of these
techniques would probably encourage many women who occasionally go fishing for selfconsumption purposes to increase their efforts and direct them to a commercial end.
There are, therefore, many arguments in favour of women taking on new processing and
marketing duties in fishing. In this respect, the numerous women's groups which are active in
the islands could play an important part in spreading the new ideas. They could also help to
organise the smoking, salting and drying by groups of women, who will undoubtedly find it
difficult to impose their new status as businesswomen on the men, particularly their husbands.
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WHY PAUL MEAD CHOSE THE BOAT HE DID
by
Robert Gillett
FAO/UNDP Regional Fisheries Support Programme
Suva, Fiji

Paul Mead knows small boats. Working as a masterfisherman for the South Pacific
Commission (SPC) since 1974, he has carried out 19 lengthy fishing assignments in 10 Pacific
Island countries. During this period, Paul made extensive use of about 40 small fishing boats
and intermittently fished from another 40. In short, Paul is a 'fisherman's fisherman' who has
fished from almost anything that floats in the Pacific.
Recently Paul decided to build a fishing boat for his personal use. After much planning and
11.5 months of construction, the Dora Malia was launched in July 1989. With his vast
experience of fishing boats, what Paul decided to get with his own money, and the
considerations involved, may be of interest to other individuals involved in Pacific Islands
fishing.
The boat
Paul's boat is basically what is known as the FAO TON-7, extended to 35 ft (10.5 m). It was
enlarged from the original design by adding 4 ft (1.2 m) of length to the mid-section and
increasing the freeboard by 2 planks. These modifications have effectively doubled the size of
the craft, from a cubic number of 33 to 64.

The Dora Malta, custom built for Paul Mead, was launched in July 1989.
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As modified, the Dora Malta can carry up to 2 tonnes of fish in its two holds. The two fuel
tanks hold 540 litres of diesel fuel, which gives a range of 600 nautical miles at a cruising
speed of 5.4 knots. Top speed with the 32 hp Yamaha ME-188 is 7.4 knots.
The boat was built at the Fisheries Division boatyard in Vava'u, Tonga. The cost was
T$ 40,000 (US$ 33,300), not including the electronics.
The choices
Why did Paul settle on this design? In discussions he emphasised the importance of the right
design for the prevailing sea conditions, intended fishery, and distance offshore to be worked.
What he selected for Tonga may not be the best boat in other areas. For example, if he was
operating in the relatively near-shore fishery of Western Samoa, his choice would certainly be
the 28 ft (8.5 m) Alia aluminium catamaran. Paul wanted a boat for bottom fishing and
trolling, capable of venturing 120 nautical miles offshore in the frequently rough Tonga
conditions.
After Paul decided to get a boat of his own, he could have purchased a used boat from the
region, obtained a stock design from overseas, or built locally. As he has not been impressed
with the available used commercial craft in the Pacific Islands ('most fall into the floating junk
category'), he considered a new vessel more appropriate. He decided against bringing in a
new vessel from the United States, New Zealand or Australia, because he has long wanted a
boat which incorporates his own ideas and innovations. Another consideration is that he has
an extremely high regard for a Tongan boatbuilder, Mr Aisea Tupou.
He then had to consider a building material. Because Paul was not acquainted with steel and
because this type of construction would not be possible in Vava'u, the material was eliminated
from consideration. Although fibreglass was a possibility, Paul wished to use materials
available locally, or at least regionally; he did not want to commute occasionally to the United
States or New Zealand for materials. He therefore decided on wood. More specifically, he
chose Fijian dakua (Agathis vitiensis) for planking and rosarosa (Heritiera ornitkocephala) for
the frames.
The TON-7 was favoured over other available designs for a number of reasons. Paul liked the
idea of a planked vessel relative to one of plywood for its strength. Furthermore, as the
TON-7 is decked over, it is more seaworthy in extremely rough (survival) conditions than
open (non-self-bailing) craft. Finally, the sea-kindly characteristics of a boat are important for
people who plan on spending a significant portion of their lives thrashing around at sea; the
TON model is well known for being a good sea boat and having a nice motion.
If the TON-7 had never been designed, what would Paul have selected? It is likely that the
first runner up in the P. Mead Vessel Selection Contest would be a stretched version of the
FIJ-5, the 28 ft (8.5 m) craft built by the Fiji Fisheries Division.
Innovations and design changes
A number of changes were made to the Dora Malia to make it easier to fish from and more
convenient to operate. Probably the most significant modification concerns the fish holds.
'For quality fish, it is important to be able to work inside the fish holds.' Accordingly, the
hatches are large enough to pass bags of ice and the holds deep enough to permit a generoussized human to work inside. This latter feature makes the hold high enough to be a very
convenient height for sitting. As the opening of the one of the fish holds is inside the cabin, a
nifty sliding door has been added to the cabin, allowing easy passage of ice and fish.
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Thefishholds have oversized hatches and are large enough to permit working inside.

A vertically sliding door permits easy access to the interiorfishhold.
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Attention was given to reducting glare for the helmsman. The forward cabin and its windows
have been raked forward. In addition, much of the forward interior has been painted in dark
blackboard paint, resulting in less strain on the eyes.
Changes have been made to the transom area, where much of the fishing action takes place, to
make it a more convenient work platform. A 'poling rack' extends aft of the transom which, in
addition to being a nice place to pull fish from and providing an easy way to board the boat,
effectively increases the size of the work deck.

The poling rack increases work area on the stern and provides an easy way to board the
vessel.
Another nice feature in the stern area is that the bulwarks at the transom are removable. The
seats provided by the raised fish holds are both more comfortable and safer than sitting on the
rail. Irritating 'toe-stubbers' have been eliminated or smoothed.
Paul has attempted to balance the safety, fuel economy and improved sea-motion aspects of
having a sail with the realities of a fishing boat. With an 'it's a fish boat first' philosophy, all
shrouds and other rigging 'garbage' will be well removed from the fishing areas. In addition,
the mast will be collapsible.
All the decks have been covered in fibreglass and non-skid paint has been applied. Unlike
many small commercial fishing craft found in the Pacific Islands, the Dora Malta passes the
'jump on the decks' test; a well-nourished Tongan dropping one metre produces a solid
'thunk' with little flexing or other signs of weakness of the deck,
Electronics
Fishing has become increasingly sophisticated since Paul's early 1970s Western Samoa Peace
Corps days. Nowadays, it is generally recognised that electronic fishing aids are essential for
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many types of commercial fishing in the Pacific Islands. Paul's electronic quiver will include
communication, navigation, fish finding and safety equipment.
The Dora Malta has a Ray Jefferson 500M VHF radio. It was purchased in the United States
for US$ 140 and was selected because it is 'basic and easy to use'. There is a Si-Tex A-310
sat nav which was purchased for US$ 1,300. It was chosen because of its cost, continuous
clock and ease of use. Paul chose a Genetron Monochrome M7 video sounder at US$ 700
because of favourable consumer reports, handy accessories, ease of use and the built-in
trouble shooting features. Future electronic purchases planned include a radar (probably a
Goldstar, on the basis of reports from visiting albacore fishermen), an SSB radio and the
older type (VHF) Emergency Position Indicating Radio Beacon (EPIRB).
The availability of spare parts and servicing were not major considerations in the selection of
the electronic gear. Any brand purchased would have to be shipped overseas for repair due to
the electronic technician situation in Vava'u*.
Fishing gear
The boat will be equipped with four Alvey Reef King Reels for trolling, ika-shibi and palu-ahi
fishing. Trolling will done with two 14 ft (4.3 m) trolling beams. Six poles rigged with pearl
shell lures will also be carried.
Paul plans to use four of the modified FAO/Samoan handreels for bottom fishing. Although
some fishermen have expressed the opinion that 'fishermen require electric or hydraulic reels
to be effective in commercial bottom fishing', Paul has a different view. He states that the
Pacific Islands bottom fish resources 'have been whacked hard enough with only handreels'
and therefore believes power reels should not be encouraged. As far as effectiveness and catch
rates are concerned, at least one Oklahoma fisherman would like to see a comparison between
his technique on his handreels and somebody else's on power reels... but that is a different
story.

Carbon
fibre rod

Lock
screw

Fibreglass drum
Stainless steel
frame
Mounting clamp

Much of Paul's information on marine electronics came from buyer's guides published by Skipper Marine
Electronics, 3170 Commercial Ave., Northbrook, IL, USA 60062; tel: (312)-272-4700; or toll free in USA
(800)-621-2378.
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FRENCH POLYNESIA—CONNECTING WTTH THE SOUTH PACIFIC
by
Gildas Borel

A fisheries access agreement has recently been signed between Japan and the French Pacific
territories. When the agreements between France and Japan first entered into almost ten years
ago came up for annual renewal in July 1988, negotiations between the two parties fizzled out
because of new demands by the French Polynesian authorities.
Setting up an industry
A policy of co-operation with Japan has been pursued since 1983 under the impetus of the
Territory, which nourishes a long-standing desire to set up an industrial-scale fishery.
Exchanges of French Polynesian trainees and Japanese experts have been taking place for four
years. Over the same period, at the request of the local authorities, four polyester vessels have
been delivered: two 16 m pole-and-liners and two 20.5 m boats theoretically to be used for
squid fishing.
•

These resources had not been used to the full until recently, having served mainly as
government vessels, a purpose for which locally constructed skipjack boats would have done
just as well. Not long ago, however, the two pole-and-liners were handed over to private
operators, reflecting a wish for greater efficiency. In the summer of 1988, the French
Polynesian authorities wanted to go a step further. They asked Japan for a 55 m longliner to be
operated in the EEZ as part of a joint venture, including training activities (see figure 1).

Figure 1. The tuna boat to be supplied by Japan will be this type of longliner (photo: G Borel).
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Japanese officials demurred, arguing that a Territory with one of the highest standards of living
in the Pacific could not be granted the same kind of aid package as some of the regional microstates. The Territory's more specific demand for access to the Japanese market led to the
breakdown of negotiations and the non-renewal of the agreement.
Japan in the dock
All this coincides with a rough passage for Japan in this ocean, three years after the United
States and for similar reasons. The Americans, unhappy about paying fishing fees, finally
signed an agreement with the Forum Fisheries Agency (an organisation of independent microstates in the South Pacific) in 1987, to maintain their influence in this area.
There are some points of convergence between the two economic super-powers in the Pacific.
The American tuna boat operators used the tuna crisis as an excuse for not paying more, while
the Island countries' response amounted to saying that fleets belonging to a rich country should
come to an arrangement with their own government. And that is what happened.
Japan is today the world's foremost economic power and the respective arguments have not
changed: Japanese shipowners may try to justify their attitude by referring to the difficulties
they are currently facing, their exclusion from many fisheries, their country's demand for fish
and their undeniable role in the discovery of new resources; the Island States will keep
reminding them of their wealth. Japan did have bilateral co-operation agreements with many
countries, but in 1987 Papua New Guinea terminated its agreement after the Asian power
refused to pay higher fishing fees. The following year, the Solomons and the Marshalls called
their agreements into question, followed by Tuvalu. The Forum makes no secret of its wish to
push Japan into signing the same kind of multilateral agreement as the Americans.
How much this background has influenced the Japanese in their change of attitude towards
French Polynesia is difficult to say. An arrangement was nevertheless entered into in January
1989 and an agreement signed the following month. Under this new deal, the desired tuna boat
will be supplied, with 51 per cent of the shares belonging to a French Polynesian company and
the rest to a Japanese firm. Despite its misgivings, Japan has even undertaken to market the
catch in Japan.
Programme for a semi-industrial fleet
Through its stance in these negotiations, French Polynesia lines up with the Island countries of
the Pacific. Such a development is a faithful expression of French policy, which aims to change
France's image in the region. Fisheries is certainly an ideal sector for so doing, because of its
cultural importance in the islands of this ocean. French Polynesia is echoing the South Pacific
Forum in asking for rapid action to protect the stocks of southern albacore, in which it also is
interested. The Territory wishes to support the ban on drift netting, a technique principally
used by the Koreans.
The challenge of the U.S. fishermen (France-Peche February 1988) looks as though it will
have to be taken up. After a fact-finding mission by DOM-TOM (French Overseas Departments
and Territories) Ministry staff, a programme to develop semi-industrial activities has been
commenced, under which it is planned to build a number of fishing boats in France, using the
Piriou shipyard in Concarneau, and a shipyard to be constructed in the Territory. Of the
eighteen tuna boats to be built, fourteen, 22 m each in length, are for exploiting the stocks of
southern albacore and only four for use in the EEZ.
Is this at last the beginning of the long-awaited semi-industrial fishery in French Polynesia? The
many failures of the past are food for thought, because most of them were due to human
problems, including lack of training, of course, but primarily lack of motivation. The lack of
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inclination to spend days on end away at sea is undeniable, but can be overcome in certain
circumstances. Working conditions in the 40-degree latitudes are unpleasant and local crew
will need a good dose of courage and perseverance to work reliably in these areas.
This pessimistic outlook is however mitigated by certain factors. The Territory is going through
a period of crisis. To a general background of far-reaching developments, a fraction of the
population sustains an aspiration to break out of the welfare-dependent state in which French
Polynesia is languishing. These people are still a minority, but a burst of pride may shake many
of the Territory's inhabitants out of their inertia. Fishing has a special place in the heart of the
Polynesians; it is a channel for reviving their mythology and the heroic past.
The political will to promote this activity definitely exists in the Territory. Although that
commitment has remained largely verbal so far and projects have tended to founder for lack of
perseverance and undeniable wastage, momentum is nevertheless building up. The DOM-TOM
Ministry thinks it is worth a try. Fourteen boats may seem a lot, but local demand is high and
fish landings by Americans in Papeete have generated great enthusiasm. Two 16 m wooden
boats are already being built in a local shipyard (see figure 2).

Figure 2. Local demand is high and two 16 m tuna boats are
already under construction in a Papeete shipyard (photo: G.
Borel).
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A precious chance
Circumspection is, however, the order of the day because there has always been plenty of
enthusiasm for starting ventures in French Polynesia; the problem has always been to keep up
the effort. Previous prototypes, such as the 'super-skipjack boat' built a few years ago, were
often good boats. The drawbacks arise in the operation. The DOM-TOM Ministry is aware how
important the human aspect of this matter is and there are plans to provide training. The people
of French Polynesia are frequently hard workers, but cannot put up with monotonous activity.
Secure regular income could, however, prove a strong incentive.
But information is lacking on the size of the exploitable stock and the danger of over-fishing by
Asian fleets using drift nets. Outlets are also a source of some difficulty. The fish landed by
American ships after storage in brine is the raw material for canneries which are unlikely to
become a reality in the Territory, despite local wishes. Indeed, many observers believe that the
quantities brought ashore are as yet inadequate to make a business such as this profitable. There
is also the eternal problem of production costs in the Territory.
Nevertheless, this operation is the biggest one ever mounted in French Polynesia and a golden
opportunity for the Territory. Failure would have extensive consequences and extinguish any
hope of setting up an industrial fishing operation for a very long time. This is a real challenge
for the people of French Polynesia, in the face of some observers' doubts about the chances of
success. This would be a way of proving that the wishes expressed by the Territory are not just
another excuse to grow fat on French gTants but a genuine determination to create a new
activity.
The stakes are not only economic; French Polynesia has an opportunity here to restore the very *
foundations of its culture and at the same time, as is the case with the Japanese agreement,
integrate itself more fully into the South Pacific.
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When you want a
breadfruit you don't
chop down the tree
Don't kill the whole
reef to catch fish
for dinner
Just say'NO'to
people who
poison the reefIt's against
the law
From child to chief,
we must all protect the reef
CATCHING FISH WITH POISONOUS OR INTOXICATING SUBSTANCES
It is unlawful to take or attempt to take fish or shellfish using any substance which has a poisonous or intoxicating effect
on fish or shellfish. These prohibited substances include but are not limited to laundry bleach, quinaldine, insecticides,
herbicides and traditional fish poisons derived from plant and animal materials such as barringtonia (futu) and derris (ava
niu Mini).
POSSESSION OF POISONOUS OR INTOXICATING SUBSTANCES
It is unlawful for any person when in or on the waters of American Samoa or on the shore close tofishinglocations
to have any substance which has a poisonous or intoxicating effect onfishor shellfish unless a reasonable and
satisfactory cause for possession can be demonstrated.
Source: Department of Marine and Wildlife Resources - American Samoa Government

