VILLAGE FISHERIES IN THE PACIFIC ISLANDS

G. DAVID

ABSTRACT

With the exception of Papua .New.Guinea., village fishing plays a very important role in the dietary self-
reliance of the island nations of the Pacific. On average, 35 to 45% of the islanders go fishing at least once a
week in order to feed their family. The production of subsistence fishing represents approximately 80,000
tons per year. By comparison, the production of commercial artisanal fishing, which enjoys the financial and
technical back-up of the authorities, is low (16,400 tons of fish and 1,900 tons of crustaceans).

Many of the projects which aimed at the creation of a pool of professional commercial fishermen
resulted in failure, whether the target was deep-bottom fishing on the outer slopes of the reef wall or fishing
for pelagic species around fish aggregating devices. Even though this structuged sector suffers from
stagnation, village fishing is being drawn in a vast movement of integration in the market economy. The
commercial gathering of sea-slug and pearl-shell, particularly troca, may represent locally a substantial part
of the cash income of foreshore populations. An increasing percentage of the product of subsistence fishing
(10 to 50%) is now being offered for sale, and the notion of selling as motivation for going fishing is
spreading.

The increase in fishing effort which results from this evolution raises the problem of rational resource
management to the level of urgent concern. Much thought is being given to the introduction of fishing
regulatory mechanisms making use of the village marine tenure system, through temporary bans on fishing.
KEYWORDS : villages fisheries, food security, development, Pacific Islands.

ABSTRAK

Desa nelayan mempunyai peranan yang penting dalam swasembada pangan bagi masyarakat di
Kepulauan Pasifik, kecuali di Papua Nugini. Sekitar 35-45% nelayan menangkap ikan minimal sekali
seminggu untuk memenuhi kebutuhan pangan keluarganya. Produksi dan penangkapan subsisten
diperkirakan sebesar 80,000 ton per tahun. Bila dilakukan perbandingan, maka produksi perikanan
artisanal komersial yang menikmati bantuan finansial dan teknik dari pemerintah ternyata rendah (16,000
ton ikan dan 1,900 ton krustase).

Banyak proyek yang bertujuan untuk membentuk perkumpulan nelayan profesional yang komersial
berakhir dengan kegagalan, baik yang mempunyai target penangkapan ikan-ikan demersal maupun ikan-
ikan pelagis. Meskipun sektor nelayan profesional komersial tersebut mengalami stagnasi, desa nelayan
bergerak cepat ke arah integrasi ekonomi pasar yang luas. Pengumpulan komersial atas keong laut dan
cangkang mutiara (pearl-shell), terutama lola (troka), dapar mewakili sebagian besar pendapatan
masyarakat desa nelayan tersebut. Persentase produk penangkapan subsisten yang ditawarkan untuk dijual
cenderung meningkat dan peran penjualan sebagai pemicu motivasi untuk menangkap ikan cenderung
menyebar.

Peningkatan usaha penangkapan yang dihasilkan dari perubahan ini menimbulkan masalah
pengelolaan sumber daya yang rasional hingga ke taraf yang sangat mengkhawatirkan. Banyak pemikiran
disumbangkan untuk mengintroduksi mekanisme pengaturan penangkapan dengan menggunakan sistem
pergiliran desa, melalui pelarangan penangkapan sementara.

KATA KUNCI : desa nelayan, pengamanan pangan, perkembangan, Kepulauan Pasifik.

Village fisheries in the Pacific islands

63



The establishment of the Exclusive Economic Zones had raised high hopes among the small island
nations of the Pacific that tuna fisheries would make a large contribution to their economic development.
To some extent, these hopes have been disappointed. The cost of developing a national fishing fleet
turned out to be too high for their financial resources. Many of these nations now consider the granting
of fishing licences as the surest and least expensive way of getting a fair return on the harvesting of their
offshore resources, and feel that they should target their development efforts on coastal fishing. Coastal
fishing is carried out at village scale, and is of primary importance for the dietary self-reliance of the
islanders. Village fishing mostly consists of a structured sector, of a semi-structured sector, and of a
completely non-structured sector. The first of these benefits from the existence of a commercial network
capable of absorbing the greater part of the catch, and occasionally from technical back-up and financial
assistance from the banks; the last of these, on the other hand, consists of a number of simple artisanal
operations often derived from traditional fishing methods, and concerns mostly subsistence fishing
activities. The semi structured sector is based mainly on the gathering of the sea-slug (sea cucumber) and
pearl-shell, which addresses an international market, but its organisation and means of production are
those of traditional fishing.

Following a brief description of the economic and geographic context of the island Pacific, we
shall proceed with a discussion of each of these three sectors, dealing with the resources, the techniques
of harvesting, resource management and resource utilisation. A final chapter will discuss the part played
by government authorities in the fishing industry and its prospects for development.

GEOGRAPHIC AND ECONOMIC CONTEXT

This paper covers the geographical area occupied by the 22 member nations of the South Pacific
Commission (Fig. 1), a technically oriented region-wide international organisation. The dominant feature
of this area is the immensity of the ocean, stretching diagonally over more than 12,000 km from Palau to
the NW to Pitcairn Island to the SE. Thus the member nations and territories are often separated by
thousands of kilometres from the nearest continental land-mass, and two adjacent countries are seldom
within less than 500 km of each other. This isolation, dramatised by the ratio between the area of the
EEZ and the actual land area of any given country (Doumenge, 1985), constitutes a severe handicap for
the economic integration of the region’s nations within the global economy. On the other hand, when it
comes to commercial tuna fisheries, it represents an undeniable asset. Thus the introduction of the
Exclusive Economic Zones increased the economic surface area of certain nations by a factor of 1,000.
We may note a difference in this regard between Melanesia and both Micronesia and Polynesia.
Melanesia is made up of high continental islands, of hundreds if not thousands of square kilometres'.
There, population densities are often less than 10/km?. It is divided into five island groups, each over
10,000 km? in area, and having an isolation index of less than 100 (Tab. 1). By contrast, Polynesia and
Micronesia are a mere dusting of high islands, atolls and raised coral reefs scattered over the face of the
ocean, grouped in archipelagos of small land area’, often less than 500 km2, and with isolation indices
which can exczed 1,000. The average population density is 65/km? for Polynesia, and 128/km? for
Micronesia. This latter region differs from the former by a faster population growth, similar to that of
Melanesia. In Micronesia, population growth rates were in excess of 2% for the period 1980-1990, with
population doubling cycles of less than 35 years. Apart from French Polynesia and American Samoa,
Polynesian population growth rates are everywhere less than 2% per year. Five out of the ten Polynesian
nations of the region have zero or negative growth rates, due to massive emigration toward New Zealand,
the United States and Australia (Tab. 1).

' Papua New Guinea by itself represents 84% of the whole of the land area of the region; its population represents 61%
of all the inhabitants of the Pacific island.

% Together, Polynesia and Micronesia represent only 2% of the whole of the land area of the island, 13% if one does not
include Papua New Guinea.
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Table 1: South Pacific countries, geographical background (from S.P.C., 1995)
Negara-negara Pasifik Selatan, latar belakang geografis (S.P.C., 1995)

Country Seaarea Land area a/b Population  Population  Urban/I country GDP per capita
(000sq.km) (sq. km) estimate doubling population (A%)
(a) (b) 1995 time (years) (%)

Melanesia 8,170 539,364 15 5,531,300 30

Fiji 1,290 18,272 70 774,800 35 38.5(1) 2,312(7)
New Caledonia 1,740 19,103 91 182,200 35 69.0 (2) 16,350 (2)
Papua New Guinea 3,120 462,243 7 4,042,400 30 15.5(3) 1,302 (3)
Salomon Is. 1,340 27,556 48 367,800 20 125 (1) 734 (3)
Vanuatu 680 12,190 56 164,100 25 18.5(2) 1,379 (3)
Micronesia 10,603 3214 3,299 471,800 20

Federated States 2,978 701 4,248 105,700 13-26 27.5(4) 4,837 (3)
Guam 218 54] 403 149,300 30 38.0(3) 12,374 (1)
Kiribati 3,550 811 4,377 78,400 30 35.0(3) 696 (2)
Marshall 2,131 181 11,773 54,700 17 64.5 (5) 1,514 (8)
Nauru 320 21 15,238 10,500 24 100.0 (6) 22,418 (2)
Northern Mariana 777 471 1,650 56,700 7 53.0(3) 12,851 (9)
Palau 629 488 1,289 16,500 35 69.5 (3) 3,564 (9)
Polynesia 10,750 8,195 1,311 580,700 46

American Samoa 390 200 1,950 54,500 19 48.5 (3) 6,660 (9)
Cook 1,830 237 7,721 19,100 63 58.5(7) 4,837 (3)
Wallis-Futuna 300 255 1,176 14,400 53 0 16 (10)
Niue 390 259 1,505 2,000 ? 30.5(7) 1,553 (8)
Pitcairn 800 5 160,000 54 ? 0 ?
French Polynesia 5,030 3,521 1,429 218,000 28 56.5 (5) 19,745 (3)
Tokelau 290 10 29,000 1,500 ? 0 478 (4)
Tonga 700 747 937 98,300 139 30.5 (1) 1,297 (3)
Tuvalu 900 26 34,615 9,500 4] 42.5(7) 1,245 (3)
Western Samoa 120 2,935 41 163,400 139 21.0(7) 936 (3)
S.P.C. region 29,523 550,773 54 6,583,800 30

S.P.C. region less 26,403 88,530 298 2,541,400

Papua New Guinea )
(1): 1986, (2) : 1989, (3) : 1990, (4) : 1980, (5) : 1988, (6) : 1992, (7) : 1991, (8) : 1984, (9) : 1985, (10) : 1983.

Small population figures and small land areas combine to produces crippling limitations to the
viability of islands economies’, and to the development policies needing to be implemented (Jalan, 1982;
Hein, 1988; Poirine, 1995).

Throughout the region, the primary sector forms the basis of the economy, both in terms of
quantities produced and in the number of persons employed. Agriculture is the mainstay of the majority
of the islands. A few rely on mining of metallic ores or of phosphates and fewer still rely on fishing. In
general the industrial sector is little developed, and is mostly focused on processing industries for the
primary products : smelting of nickel in New Caledonia; canneries or deep-freezing facilities for fish and
meat products and sugar industry in Fiji; fruit-juice manufacturing, etc.

3 According to Doumenge (1983 :2), the viability of a small island nation can be expressed both by a static
condition : *’the combined presence of the necessary and sufficient conditions required for continued existence’’, and a dynamic
one : “’the conditions that will enable it to develop, both in the sense of the most comprehensive use possible of the available
natural resources and in the sense of continued improvement in the social and economic standard of living for the population™’.
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Apart from Fiji, where the garment industry has enjoyed undeniable growth, the manufacturing of
equipment and consumer goods other than food products is only just beginning®. Service activities on the
other hand are growing apace, due to urban expansion, tourism development, and the growth of national
or territorial administrations that followed independence and recent policies of decentralisation. Within
the French and American territories, the economy is essentially fuelled by cash transfers from the mother
country (Blanchet, 1994; Poirine, 1993, 1994; Freyss, 1995). There, the gross national domestic product
is generally in excess of A$ 10,000 per person, while it is below A$ 2,500 among the region’s
independent nations, although these latter receive more foreign aid per inhabitant than any other country
world-wide (Antheaume and Lawrence, 1985).

THE NON-SRUCTURED SECTOR

The resources

The non-structured sector of the fishing industry operates within the intertidal zone, inner lagoons
and the first few meters of the reef wall. These areas offer a great diversity of targets. Roughly
4,000 species of coral fish have been counted in the region (Meyers, 1989). In Papua New Guinea alone,
Kearney (1975) estimated at 1,500 the number of species to be found within coastal waters. The majority
of these species is edible, and is the target of regular or occasional fishing effort. Even in a much smaller
and morphologically much more homogenous country such as Vanuatu, nearly 500 coral fish species
have been identified (Williams, 1990). We shall differentiate here between bottom and offshore species.
The former are dependant on sustaining environments, which may be distributed through a particular
area over a number of locations of limited extent, where specimens of any species (fish, crustaceans,
shellfish) are widely scattered, and where specific biomass per ecosystem is low (Kulbicki, 1992).
Generally speaking, the coral fish of the island Pacific can be divided by species into two major
groups : one belonging to the Western Pacific, stretching from Micronesia to New Caledonia, and one
characteristic of the Eastern and Southern Pacific, which includes the Hawaii-Polynesia complex and the
southernmost islands from Norfolk to Kermadec. In contrast to the bottom dwellers, the offshore species,
because of their migratory and schooling habits, may represent biomass-per-hectare figures that can
locally and occasionally run very high. Their specific diversity, however, is much lower.

Harvesting of the resources

Although during earlier times Pacific Islanders have made use of canoes up to 40 meters long for
their offshore voyaging, particularly at the time of inter island migrations, the canoes in use today along
the island shores are considerably smaller (typically 4 to 5 meters long). These are usually outrigger
dugouts, propelled by paddle. Sailing canoes, once common, have become rare.

In some countries, alongside canoes following traditional design, we find fibreglass canoes
without outriggers (Solomon Islands), or timber planked canoes with outriggers (Kiribati). All these
’modern-design” canoes are fitted with small outboard motors. In many places, the canoe is not used
exclusively for fishing purposes, and often doubles as passenger and produce carrier. What is more, not
all fishing outings are done in boats : they are often accomplished by wading in intertidal areas, or
fishing the first few meters of the reef wall and around lagoon coral heads. This type of fishing is usually
limited to the immediate neighbourhood of the village.

* The establishment of one single company can often dramatically alter the economy of a Pacific island nation, as
illustrated by the recent establishment of an Australian automotive industry sub contractor in Western Samoa : its 1,500
employees represent nearly 10% of the country’s 16,000 wage earners (figure for 1986, World Bank, 1993).
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A wide variety of fishing gears is used (Anell, 1955; Pernetta and Hill, 1981; Halapua, 1982;
Hooper, 1989; David, 1994; Falanruw, 1994; Taniera, 1994). The majority consists of throwing or
shooting devices (spears, bow-and-arrow, throw nets, spear-guns), or passive devices (fish-traps, gillnets,
fish-pens). The equipment usually belongs to the fishermen, all of whom can be classified as small
tradesmen. Although the materials used for the manufacture of the fishing gear is increasingly of
industrial origin, the designs and mode of operation remain mostly traditional. Generally speaking, the
gear is small, and can be easily carried by the fisherman; it is inexpensive and often home-made. Until
about thirty years ago, the one-string fishing-line was the only ’modern” piece of fishing gear used by
 the islanders; the rest of the equipment was of traditional construction, whether spears, bows or fish-
traps.

Today, the traditional implements are disappearing, or reserved for a particular group : bows are
now only used by children, while fish-traps are reserved for women. Among traditional implements, the
hand spear remains the most widespread, and is used by men and by children. Line fishing has remained
very popular; it is very versatile, considering the diversity of both its users® and its applications® it is
inexpensive and universally available, even in the most remote sea-shore villages. In general, the costlier
devices such as casting nets are reserved for the men. The geographical distribution of these devices is
closely linked to local purchasing power, and to transport facilities between the fishing village and the
retail outlets, usually limited to towns or the larger villages. The spear-gun is another piece of equipment
which appeared within the last thirty years. Besides the fairly rare factory-made models, expensive and
only available in the larger towns, one finds many rudimentary village-made models, consisting of a
metal a spear, often barbless, and a rubber sling attached to a piece of wood no more than 10 cm long on
which the extremity of the spear rests when the gun is cocked.

Alongside devices which are obviously designed specifically for fishing, we find tools of a more
diversified usage, fishing being but one of their many applications. The most common of these is the
machete, or bush-knife; every rural household owns at least one. Fishermen often use it to slash the fish
trapped in the pools left by the retreating tide on the reef flat, or during fishing outings done on foot at
night. The bush-knife is used by men, youths and women. Steel rods, less common, are used exclusively
by women to catch octopus at low tide and to overturn rocks in search of shellfish; these are often the
spear from a spear-gun, where the men of a household own such a device.

A third type of fishing technique makes use of what we may term one time implements. In this
category, we will mention particularly the use of coconut fronds and of vegetable poisons. Coconut
leaves are used as a gathering. Plaited, they are assembled to form a rough mesh, ten meters long or so,
still used in the Banks Islands to drive small fish to the head of narrow bays, where they are then killed
using spears or bush-knives. Vegetable poisons are made from Barringtonia or Derry leaves, small trees
growing near the shore; the leaves are bruised, finely chopped, pulped or tightly folded, then placed in a
pool where they tend to poison the whole of the fauna.

Explosives, the quintessential one-time device, were popular during the first half of the century,
particularly the years immediately following W.W.II; they do not appear to be much in use today, mostly
due to scarcity and to government policies aimed at banning the practice.

> Line fishing is the only technique that is used indifferently by men, women and children.
® The fishing line can be used trolling or bottom fishing, from a boat or on foot from the edge of the reef flats and in the
intertidal zone.
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Resource management

Given the small size of the fishing grounds, and the sensitivity of the resource to over-intensive
harvesting, traditional fishing has often to face the threat of over-exploitation when serious fishing is
maintained over long periods of time. For fishing to remain viable, the activity must be regulated.

The traditional solution is to control access to the resource by temporary bans on fishing enforced
on the whole village community which own the fishing grounds and each village must be said to have its
marine tenure system (Sudo, 1984; Hviding, 1989; Teuliéres, 1989; Zann, 1989). These bans, or taboos,
are placed by the community chief during a special ”custom” ceremony, and are usually made evident by
some sign understood by all, such as a pole stuck in the reef flats. These taboos can be total, in which
case they apply to the whole of the used species, or partial and apply only to the most threatened species.
The duration of such interdictions can be highly variable, but it is seldom less than six months and rarely
more than three years. Any community member breaking the taboo is liable to a heavy “custom” fine, a
deterrent sufficient to make taboo breaking a rare occurrence. The effectiveness of such taboos rests on
the fact that the fishing territory is open to the flow of eggs, and larvae of fish, invertebrates and shellfish
coming from outside. This allows a gradual repopulation of the habitats depleted by over-fishing. This
potential for regeneration of fishing stocks, characteristic of the reef environment, is a great asset and
offsets its high vulnerability to over-intensive fishing. Not all species do have the same potential for
repopulating the depleted habitats. Species whose larvae develop in open waters have an advantage when
compared with those whose larval stage is mostly spent attached to the bottom. The former, drifting with
tides and currents, can cover great distances; the latter can only spread over a small area, and thus can
only gradually, step by step, repopulate the depleted habitats from their laying grounds.

Once the temporary ban on fishing is lifted, all members of the village community regain access to
the fishing grounds. However, this access remains subject to the permission of the local chief for any
outsider to the community. The formality of these authorisations will depend on the legal status of the
land to which the fishing grounds belong. The fishing grounds are considered part of village territory,
and as such they are viewed with the same feeling of ownership and identification as the land part of the
territory’. Where the fishing grounds are thus perceived as an extension of the cultivated gardens within
the village territory, access to outsiders is very strictly regulated. This access is usually reserved for
groups considered as allies. We may encounter two types of situations one case would be a neighbouring
group who has placed its own fishing grounds under temporary taboo and requests permission to share
the village’s fishing resources for the duration of the ban, another case could be an inland group, holder
of a landlocked territory, wishing occasional access to the ocean. In both cases, the granting of a fishing-
rights agreement will be the occasion of a traditional ceremony to cement the alliance between the two
groups.

When the fishing grounds are perceived as part of the non-cultivated portion of the territory, their
have a lesser status, and the granting of access to outsiders follows a less formal procedure. In certain
islands, this access may even be free to all, at least this is claimed by members of the community. The
inalienable relationship between the land and its inhabitants runs so deep in Pacific Islands that it would
seem extraordinarily for anyone wishing to fish in a territory not his own to fail to inform the rightful
owners and seek their permission to do so. Thus, even in cases where outsider access to the resource is
not governed by a set of formal traditional rules and procedures, it is still subject to the traditional usage
regarding land-rights, a body of customs which will be implicitly respected.

Fishing production and its utilisation

Over the 1989-1992 period, the production of the non-structured coastal fishing sector has been
estimated at approximately 80,000 tons (Tab. 2).

" In the Pacific islands, as was shown by Bonnemaison (1981 and 1986), the notions of territory and of ethnic identity
are very much interviewed. " The sense of ethnic identity is based on, and finds its security in, the depth of its rooting to the land
and the degree of intimacy it enjoys with a space that it structures, orders and focuses according to its own aspirations and
symbolic representations, in other words its territory.”’
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Table 2 : Mean annual village fisheries production in the Pacific islands 1989-1992
(Dalzell and Adams, 1994)
Produksi ikan rata-rata per tahun di pedesaan di Kepulauan Pasifik 1989-1992
(Dalzell dan Adams, 1994)

Country Subsistence ~ Nominal value ~ Commercial Value  Total fisheries Nominal value
fisheries ('000 USS) fisheries ('000 US$) production (t) ('000 US$)
production (t) production (t)

Melanesia 50,833 98,997 14,121 51,768 64,954 150,765
Fiji 16,200 40,118 6,506 18,980 22,706 59,098
New Caledonia 2,000 7,345 1,032 4,833 3,032 12,178
Papua New Guinea 20,588 41,176 4,966 22,097 25,554 63,273
Salomon Islands 10,000 8,405 1,150 4,344 11,150 12,749
Vanuatu 2,045 1,953 467 1,514 2,512 3,467

Micronesia 18,849 32,502 5,504 10,954 24,353 43,456
Federated States 6,243 11,237 646 1,502 6,889 12,739
Guam 472 1,936 114 434 586 2,370
Kiribati 9,084 13,374 3,240 4,770 12,324 18,144
Marshall 2,000 3,103 369 715 2,369 3,818
Nauru 98 220 279 628 377 848
Northern Mariana 202 827 120 493 322 1,320
Palau 750 1,805 736 2,412 1,486 4,217

Polynesia 10,366 28,825 4,985 20,631 15,351 49,456
American Samoa 215 814 52 179 267 993
Cook 858 3,048 124 314 982 3,362
Wallis-Futuna 862 4,310 138 1,285 1,000 5,595
Niue 103 471 12 55 115 526
Pitcairn 8 16 0 0 8 16
French Polynesia 3,108 12,432 2,891 15,574 5,999 28,006
Tokelau 191 105 0 0 191 105
Tonga 933 1,901 1,429 2,807 2,362 4,708
Tuvalu 807 658 120 98 927 756
Western Samoa 3,281 5,070 219 319 3500 5,389

S.P.C. region 80,048 160,324 24,610 83,353 104,658 243,677

S.P.C. region less

Papua New Guinea 50,460 119,148 19,644 61,257 79,104 180,405

Apart from New Caledonia and Guam and, to a lesser extent, French Polynesia where leisure
fishing represents one third to one fifth of the non commercial production, 90 to 95% of this total
consists of the catch of village fishing. Thus, village fishing production may be estimated at 70,900 to
75,200 tons, with leisure fishing accounting for 4,800 to 9,100 tons; during the same period, the
commercial fishing catch amounted to barely one third of these figures, namely 16,400 tons of fish,
1,900 tons of crustaceans, 3,900 tons of mother of pearl shell and of sea slug. Generally speaking, the
production of village fishing per inhabitant is twice as high in Polynesia as in Melanesia, where it is only
one fifth of what it is in Micronesia (Tab. 3).

The most prevalent use of the production of non-structured village fishing is to supply the
fisherman’s family needs. In certain Micronesian or Polynesian countries, such as Kiribati or Tuvalu,
each family goes fishing at least once a week, and consumes an average of 80 kg of fish per person per
year. There, fish provides nearly the whole of the animal protein intake. Elsewhere, fishing activities are
less frequent. Nevertheless, with the exception of Papua New Guinea, which is almost a continent, and of
Nauru and Guam, where subsistence activities are rare, it can be said that over one third of oceanic rural
households go fishing at least once a week.
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Table 3 : Structure of the village fisheries production 1991 and production per capita
(S.P.C., 1993 and Dalzell and Adams, 1994)
Struktur produksi perikanan pedesaan 1991 dan produksi per kapita
(S.P.C., 1993 dan Dalzell dan Adams, 1994)

Country Subsistence Commercial Subsistence Commercial fish Total fisheries
fisheries fisheries fish production./ production./ production/
production production population population estimate 91
(%) (%) estimate 91 estimate 91 (kg/year)
(kg/year) (kg/year)

Melanesia 78 22 9.4 2.6 12.0
Fiji 71 29 21.8 8.8 30.6
New Caledonia 66 34 1L.5 59 17.4
Papua New Guinea 81 19 5.2 1.2 6.4
Salomon Islands 90 10 30.5 3.5 34.0
Vanuatu 81 19 13.5 3.0 16.5

Micronesia 77 22 42.4 12.4 54.8
Federated States 91 9 55.9 5.8 61.7
Guam 81 19 34 0.8 42
Kiribati 74 26 124 44.0 168.0
Marshall 84 16 41.5 7.5 49.0
Nauru 26 74 10.3 29.0 39.3
Northern Mariana 63 37 4.1 2.4 6.5
Palau 50 50 48.1 47.2 95.3

Polynesia 68 32 18.8 9.0 27.8
American Samoa 81 19 4.4 1.1 55
Cook 87 13 493 7.1 56.4
Wallis-Futuna 86 14 62.0 9.9 71.9
Niue 90 10 46.8 5.5 52.3
Pitcairn 100 0 160.0 0 160.0
French Polynesia 52 48 154 14.4 29.8
Tokelau 100 0 119.0 0 119.0
Tonga 40 60 9.6 14.7 24.3
Tuvalu 87 13 88.7 13.2 101.9
Western Samoa 94 6 204 1.3 21.7

S.P.C. region 76 24 12.6 39 16.5

S.P.C. region less Papua

New Guinea 75 25 249 8.2 33.1

Such is the case in Vanuatu (Vanuatu Statistics Office, 1986 and 1994), where the share of the
non-commercial sector in the overall production is slightly higher than the regional average (81% vs.
75%), but where the annual production per person is considerably below the regional norm (1.5 kg vs.
24 .9 kg). Fishing for self-consumption is of paramount importance in achieving dietary self-reliance for
the island countries. In 1984, small-scale non-structured village fishing provided Vanuatu’s consumers
with 226 to 263 tons of proteins. When one considers that it takes an average of 5.715 tons of tinned mackerel
to make up one ton pure protein, and that one ton of imported tinned fish costs US$ 1,206, the small-
scale non-structured village fishing sector can be said to have saved the nation US$ 1.57 to 1.81 million
by doing away with the need to import 1,305.5 to 1,504 tons of tinned fish®.

$Actual quantities imported amounted to 795.4 tones, representing a dollar value 1.6 to 2 times lower.
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Importing this extra quantity of goods would increase the value of total food imports from 13.5 to
15.5%, and increased the trade deficit from 6.3 107.4% (David and Cillaurren, 1991a and b). By
applying a similar calculation, the World Bank obtained savings figures for 1992 of US$ 8.22 million for
Fiji, US$ 7.66 million for the Solomon Islands, and US$ 2.58 for Western Samoa.

Generally speaking, the more remote and the poorer an island, the greater the amount of fish
caught for self-consumption. In the towns, fishing activities rarely concern more than 10% of the
population, and the bulk of urban fish supplies comes from the commercial circuits. There are notable
exceptions to this rule : among the inhabitants of Tarawa (Kiribati), 65% go fishing at least once a week
(World Bank, 1995). In such cases, the sea-bed is subjected to massive over-exploitation, endangering
the survival of the resource; harvesting beyond the level of sustainability has also been noted in Western
Samoa where the productivity of reef fishing near urban areas is down to 28 kg/ha, compared with
120 kg/ha for reef areas not affected by urbanisation (Zann, 1991).

For the past two decades, the integration of subsistence activities within the market economy has
progressed significantly throughout the region, with some notable exceptions as for instance New
Caledonia. Fishing activities are part of this evolution. Thus in Vanuatu, in 1983, 13 to 23% of fishermen
were offering their catch on the market (David, 1991a); the figure was up to 40% by 1993 (Vanuatu
Statistics Office, 1994). Their production output is substantially higher than that of those fishing strictly
for self-consumption. The sale of the product is usually carried out directly by the fisherman or his
family, and the buyers are normally from the same village or its immediate surroundings. However, with
the rapid urban expansion in Melanesia and Micronesia, the small-scale non-structured village fishing
sector is evolving; while keeping to the same fishing methods, it is getting more organised from the
marketing point of view. Middlemen are beginning to appear, who purchase the catch of village
fishermen and dispose of it in the towns. In some countries, the distribution circuits even extend to
adjacent islands. In the Solomon Islands for instance, 75% of the fresh fish offered for sale in Honiara
comes from the non-structured village fishing sector of Central, Isabel and Malaita provinces.

THE SEMI-STRUCTURED SECTOR

The semi-structured sector of village fishing consists of fishing operations where only the
marketing of the catch is fully structured; in this category, we will include pearl-shell and sea-slug
gathering, and the large permanent fish pens in French Polynesia

Pearl-shell and sea-slug gathering

If one considers only the techniques of gathering, these activities should rightly belong to the non-
structured village sector; yet, they represent one of the first footholds of the global economy in the
Pacific islands (David and Pillon, 1995). As early as the 1830’s, a flourishing trade in trepang (dried and
smoked sea-slug) was established between the island Pacific and Asia. By the beginning of the XXth
century, the gathering of trochus shell for its mother-of-pearl had become the main cash activity of the
New Caledonian waterfront; by the end of the 1950’s, this activity was in full expansion in Vanuatu, Fiji
and the Solomon Islands. The economic importance of the troca shell led the Japanese to attempt
introducing the species to the reef flats of Micronesia during the 1930’s. After the war, this was also
done successfully in French Polynesia and in the Cook Islands (Doumenge, 1966).

In spite of this broadening of the trochus geographic distribution, its commercial exploitation is
mostly limited to Melanesia, which supplies 70% of the Japanese market (Japan, Korea and Europe
represent the bulk of world demand for the product). Trochus are usually exported unprocessed, as empty
sells. The methods of gathering have changed little over the last fifty years. Although it could be highly
lucrative, trochus fishing has remained an occasional activity and professional troca fishermen are rare;
this is mostly the result of the vulnerability of the stock to over-exploitation, a weakness which is
attested by the fluctuations of production figures (Tab. 4). In Fiji this production dropped from 398 tons
to 52 tons over five years, while the production of the Solomon Islands went from 662 tons in 1986 down
to 86 tons in 1991, only to shoot back up to 270 tons in 1992 and 375 tons in 1993.
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Table 4 : Export of trochus products, 1988-1993
Ekspor produk lola (trochus) tahun 1988-1993

Country 1988 1989 1990 1991 1992 1993

Fiji 398 236 226 100 71 52
Solomon 460 372 307 86 270 375
Vanuatu 42 20 9 32 14

Source : Fiji Fisheries Division, Solomon Islands Statistic Office, Vanuatu Statistics Office.

As for the trochus, the sea-slug is a high demand product on the world market, particularly in
Singapore and Hong Kong. Over the period 1978-1986, the annual catch varied from 10,000 to
54,000 tons, with 70to 90% of the production coming from the Pacific islands (Conan, 1989). The
fragility of the resource and the lack of any rational resource management explain, much as for the troca,
the fluctuations of production figures from year to year. Between 1988 and 1989, Fijian production went
from 717 tons down to 365 tons, leading to a dramatic expansion of this activity in the Solomon Islands,
where production increased sevenfold between 1989 and 1991, eventually reaching 1975 tons in 1992.
Since then, production has dropped sharply, and operations have been shifting to Micronesia and
Polynesia (World Bank, 1995). Although the main outlet for sea-slug is export to the world market,
islanders occasionally consume it themselves; it is eaten raw in Wallis, Samoa and Palau, roasted in
Papua New Guinea, and boiled in coconut milk in Fiji (Conan, 1989).

The fixed fish-pens of French Polynesia

This type of structured village fishing activity is mostly found in the atolls of French Polynesia. It
consists of constructing fish holding pens at right angle to beach or across passes in the reef
{Blanchet et al., 1985). These are made up of long lengths of *’chicken wire” galvanised mesh, about
1.5 m high, held vertically in place by 50 to 200 wood or steel stakes driven into the sand or coral
bottom. They are the descendants of the traditional fish-pens of coral blocks once, common on the reef
flats throughout Polynesia and Micronesia (Falanruw, 1994; Parry, 1994). Considering their high initial
purchase cost (US$ 2,500 to 6,000 in French Polynesia) and the expense of maintaining them (the life
expectancy of the wire mesh in sea water is not much over six months), the devices can only be
constructed and operated on a continuing basis by a limited number of fishermen having access to a
substantial initial capital. This is quite different from inexpensive operating conditions of pearl-shell or
sea-slug gathering. Placing the fish-pens in sheltered sites at the head of protected bays increases the life
of the materials, and thus lowers operating costs, but such locations tend to be less productive. For this
reason, those fish-pens set up in sheltered sites tend to be used only occasionally, and only represent
casual income for their owners, who pursue other activities such as agriculture. In French Polynesia, the
authorities have been subsidising this type of fishing, particularly by supplying free materials for the
construction of the pens; this has allowed many fishermen, who would not otherwise have had access to
sufficient capital, to take up the practice.

THE STRUCTURED SECTOR

Both production and marketing are structured; this category covers artisanal fishing operations
targeted on deep-bottom species and pelagic species. Generally speaking, both types of species are fished
by the same fishermen and, apart from French Polynesia, the emphasis is rather on fishing the of slopes
of the reef wall for species dwelling at depths of 100 to 400 meters.

Fishing of deep-bottom species

These are mostly Lutjanidae (and sub-families Etelidae and Apsillinae), Serranidae and
Lethrinidae. From the consumer viewpoint, these species have the great advantage of being free from the
ichtyo-toxin contamination that affects many lagoon reef species. From the point of view of the
fisherman, they have the advantage of being sedentary and available all year long, while often yielding
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impressive catches; the areas where they are found are usually beyond the range of traditional canoes,
and the habitats had mostly never been fished before modern times.

Fishing operations on these grounds started toward the end of the seventies and early eightees’, at
the initiative of the South Pacific Commission, which sponsored many exploratory missions aimed at
assessing potential marine biological resources and stock levels (Dalzell and Preston, 1992). The
objective was to establish, alongside “traditional” unstructured village fishing, a structured sector of
commercial fishermen issued either from the pool of *’traditional” fishermen attracted by the lure of cash
profit, or, more rarely, from small businessmen interested in fishing ventures.

The exploitation of the recently discovered resources requires the use of motorised craft able to
operate several miles offshore. Two models are commonly used in the region for this purpose : 8.6 meter
’Alia” catamarans, designed by F.A.O. for Western Samoa, and 5 and 8 meter monohull craft fitted with
25 hp engines. Longline fishing not being well developed in the region, these boats are equipped with 2
to 4 bottom lines on hand operated wooden reels. In 1984, a catamaran complete with two engines and its
fishing equipment was selling for US$ 9,000, and a 5 meter monohull for US$ 5,400. Such sums are
disproportionate with most fishermen’s income level : one must remember that for that same year, the
average monthly income of a rural household in Vanuatu was US$ 780. Thus a large portion of this
equipment has to be subsidised by the authorities through allocation of foreign aid and through low-
interest loans by the national development banks. This financial assistance is complemented by technical
back-up by field agents of the national fisheries departments who provide training in the use and
maintenance of the fishing equipment.

The preservation of the catch is also a prime concern for the authorities. It is in this facet of
operations that government is most involved. Everywhere, emphasis has been put on preservation by
cold storage. Three types of equipment are used by artisanal fishing in this regard : gas or kerosene
refrigerators and freezers, ice-making machines capable of producing several hundreds of kilograms of
block or shaved ice to be mixed with salt water in an ice chest to produce a brine at 3 to 4°C in which the
fish is chilled, and walk-in freezer facilities of about 20 m3 capacity. All this equipment is very
expensive'’, and it is only through government financial assistance that certain groups of fishermen are in
a position to acquire them. Apart from its high initial purchase cost, the spreading of refrigeration
equipment through the fishing community is hampered by the lack of technical assistance in case of
breakdown. An investigation carried out in 1984 by the South Pacific Commission throughout the
member nations showed that only 30% of the refrigeration equipment installed in rural communities was
operating without problems. Problems resulting from low fuel quality and electrical failures were the
most common reasons for break-downs. Because of the scarcity of spare parts and qualified mechanics,
40% of the installations were no longer in use (Preston and Vincent, 1986).

In certain island nations such as the Solomon Islands, Tonga and Vanuatu, government
involvement in the fishing sector goes far beyond simple assistance in setting up refrigeration equipment.
Government fish markets have been established in urban centres, to dispose of the production of village
fishermen associations. This approach has mostly been a failure, on account of growing competition
from more cost-effective private fish marketing operations.

Fishing of pelagic species

Apart from French Polynesia, where fishing craft were specifically designed for fishing pelagic
species, particularly the dorado (also known as mahi-mahi or dolphin-fish) and the flying-fish
(Blanchet et al., 1987), fishing for pelagic species is done using the same boats as those used for deep-
bottom species, with trolling reels being fitted instead of the wooden bottom-line reels. On account of the
mobility of the fish schools, of the limited power of the crafts’ engines, and of the small size of the crafts
themselves, fishing is often poor or insufficiently lucrative. The use of Fish Aggregating Devices (FAD)
has much improved this situation by doing away with the need for lengthy cruising in search of fish

The only area where these resources have been exploited for several decades is the Hawaii Group.
"In 1984 in Vanuatu, an ice-maker cost US$ 17,000 and a walk-in freezer cost US$ 27,000 (Crossland, 1984).
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(Cillaurren, 1988). Nowadays, the fisherman simply goes directly to the floating raft of the FAD. These
devices cost between US$ 3,000 and 12,000 each, and their life expectancy does not extend much
beyond 14 months. Until now, the entire cost of initial installation and subsequent replacement of the
FAD’s has been borne by governments; yet, the people who most use the facilities are not the
associations of commercial fishermen, but leisure fishermen. The reason for this is that the devices are
usually set up far offshore, and only the fast and powerful boats belonging to affluent leisure fishermen
can justify the length of the voyage by being able to spend much longer fishing at the site of the rafts
(Cillaurren, 1990a and 1990b). Thus in many countries, the installation of FAD’s did not produce the
expected results of assisting the development of artisanal commercial fishing. Admittedly, the subject
was open to a certain ambiguity. The first objective of FAD implantation was to improve skip-jack
catches (Katsuwonus pelamis, also known as bonito), which were in turn supposed to be used as bait for
deep-bottom line fishing. This species, often representing a considerable part of the pelagic fish caught
around the FAD’s, lost much of its commercial value in the process, thus making outings to the FAD’s
less profitable, and discouraging fishermen from giving up deep-bottom fishing time for journeys the
FAD’s, perceived as being of questionable value. And as for providing bait, it was soon discovered that
sardines and other small pelagic fish commonly found at shallower depths could be used successfully as
a substitute, and that the increase in catches resulting from the use of skip-jack for the purpose did not
justify the extra time and effort required to travel to the FAD’s to catch them.

DEVELOPMENT OF THE VILLAGE FISHING SECTOR : CURRENT SITUATION AND PROSPECTS

Vanuatu is one Pacific island nation where the development of artisanal fishing has been perceived
by government as a priority issue. Following the period of confusion which surrounded independence,
the need was felt to initiate what might be termed a "blue revolution”, aimed at rationalising the
exploitation of the coastal marine resources of the young nation, improving its dietary self-reliance,
creating employment opportunities in rural districts and improving the trade balance through export of
fisheries products (David and Cillaurren, 1992a and 1992b).

By 1989, the policies established in this regard could be considered as having failed (David,
1991b), at a time when official pronouncements throughout the Pacific island regarding village fisheries
development were still highly optimistic. Since then, the fact of this failure has had to be accepted
(World Bank, 1995). The results actually achieved fell far short of the objectives, and were thus far
costlier than had been anticipated.

The reasons for this failure are multiple. Some derive from internal inadequacies within the
fisheries departments in implementing and following up development programmes (Cillaurren and
David, 1995), in the management of government fish-markets and in organising networks of product
collection and supplies delivery. Others stem from poor understanding of the situation at the conceptual stage.

It had been hoped that massive financial input and providing technical back-up would suffice to
bring the projects to fruition. This failed to take into account the social, cultural and economic
idiosyncrasies of small island states, where people prefer a variety of activities to any kind of technical
specialisation (to minimise risks of food shortages), place more importance on collective welfare than on
individual achievement, and tend to be ruled by highly complex social relationships (David, 1994). It
failed to allow for the geographical scattering of the island groups, or for the sketchy nature of their
internal road networks, factors which introduce severe limitations to the flow of goods of any kind.
Finally, it did not consider the very limited purchasing power of the islanders, or the fact that most
practice subsistence fishing at least to a degree, and are therefore that much less likely to purchase fish
from the commercial sector.

In view of the demands for restructuring policies currently imposed by international money
lenders, the authorities of the Pacific Islands have tended to reduce considerably their assistance to the
structured village fishing sector and to remove themselves from the whole distribution and marketing of
the industry, these latter reverting increasingly to the private sector. Similarly, they have been strongly
advised to stay away from the whole process of implantation of fish aggregating devices. This pulling
away of the authorities in favour of the private sector is sometimes paralleled by a pulling away by the
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nationals from exploitation of deep-sea resources in favour of foreign operators. In this way, Vanuatu is
considering granting a few fishing licences to New Zealander and Japanese longliners.

While that part of artisanal fishing which is subsidised and assisted by the authorities has mostly
failed to meet its objectives, the last decade has seen the appearance of a small commercial sector, grown
out of subsistence fishing. Marketing of the catch is still mostly limited to the immediate neighborhood
of the fisherman’s village, but in certain countries such as the Solomon Islands and Fiji, commercial
distribution networks have begun to develop, so that we witness the beginning of a semi-structured
small-scale village fishing industry without any government assistance. The commercial gathering of
shell-fish and crustaceans is also growing, particularly that of pearl-shell and lobster.

This evolution is taking place together with the increase in the overall fishing effort, the result of,
on the one hand, the increase in foreshore population and, on the other hand, the increase in fishing
activity of former subsistence fishermen now marketing the whole or a part of their catch. The pressure
that this increase is placing on the resources raises more than ever the problem of rational resource
management, in order to avoid generalised over-exploitation in the vicinity of the larger population
centres, and the disappearance of the stocks of pearl-shell and sea-slug. It would seem that legislation at
the national scale, usually in the form of minimum size regulations, is not very effective. Government
agents in charge of the legislation are too few to enforce it effectively in the field. Much thought is being
given to the introduction of fishing regulatory mechanisms making use of the village marine tenure
system, through temporary bans cn fishing reminiscent of the taboos decreed by the chiefs in earlier
times. Fiji, where there already exists a survey record of *’custom” land ownership structure, is in the
vanguard of this approach. It has been proposed that ownership titles to maritime areas be given to
village communities (yavusa) having traditional rights over the waterfront. These titles would guarantee
their exclusive rights to offshore areas from the high water line to the fall of the reef wall, or any other
recognised boundary. By the end of 1994, three quarters of the traditional fishing grounds (goligoli) had
been surveyed and put on record, and the attribution of property titles is due to begin in 1996.

Recognition of the traditional maritime rights at village scale and official survey of their
boundaries represent an important step forward, but it would be unrealistic to believe that, by itself, this
would solve all the problems. To work, village level resource management depends on a very important
requirement : the continued respect for the traditional authority. This is still the case, as long as fishing is
limited to the traditional activity for self-subsistence, or to a small-scale commercial pursuit with only
the village, and perhaps the neighbouring villages, for a market. On the other hand, once the resource has
to supply demand at the national and possibly international scale, there is no guarantee that *’custom”
authority will be powerful enough to enforce respect of the necessary temporary fishing taboos, or even
that this authority will have any desire to impose bans.

Once fishing is capable of providing a substantial income to the majority of families, it becomes
difficult, in times of tight money, to deny this "’manna” to the village community, even if means putting
the fish stock in jeopardy. This situation often occurs in the case of trochus shell and of beche-de-mer.
With world-wide supply of these products beginning to dry up, and demand remaining high, the prices
paid to the producer are usually very attractive. The traditional economic system is not geared to resist to
such pressures. So it is not unusual for fishermen to succumb to the lure of quick and easy money, and
for concern for the survival of the resource to assume a secondary role,

In this type of situation, the State should be able to control fishing activities. With the decline of
traditional authority, too often helpless against the high stakes involved, the State is the only institution
who can counteract the logic of the profit motive generated by international demand, by enforcing a
regulation of supply at the national level. For this purpose, neither the quota system nor a system of
licensing is satisfactory. The simplest solution is the best. It is based on acceptance at the national level
of a minimum size for specimen caught, in some cases a maximum size. The customs department can
compliance the monitor to the size regulations at the point of export; any undersize product is
immediately destroyed, and a heavy fine levied against the exporter. In this way, demand will always be
for legal sizes, thus allowing the stock the possibility of replenishing itself. In cases where the product
undergoes a manufacturing process prior to exporting, such as for trochus shell, monitoring for legal
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sizes will be done at the place of fabrication. The Government would cancel the export licence of any
company that refuses to co-operate in this monitoring.

The management of the resource has to be flexible and adaptable. Products aiming at the
international market must come under nation-wide regulations. On the other hand, products aiming
exclusively at the local consumer market can be placed under traditional control at the village scale,
provided the regulations can be made to apply to every village. As we can see, there is still a long way to
go before a resource management model inspired by traditional methods can be put into practice at
national level.
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