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Ocean Resources
Vina Ram-Bidesi

The twenty-two developing states and territories of the Pacific
Islands region consist of only about 551,390 km? of land with about
9.5 million people spread across 30 miltion km? of ocean (as shown
in Figure 30.1). The region therefore comprises mainly ocean,
which accounts for 98 percent of the total area and extends thou-
sands of kilometers from north to south of the equator. The islands
are linked and controlled by the oceanic environment.

The dependence of the Pacific Island countries upon the
ocean resources has been a vital part of their cultural, social, and
economic development. The coastal and marine ecosystems of the
region are extremely important habitats for sustaining the liveli-
hoods by providing food and nutritional security. With limited
arable land and poor soils in the low-lying islands, the reliance
on marine resources is extremely important. As the population
increases, this dependence becomes even more critical. The ocean
is seen as the “lifeline” that “provides the greatest opportunities for
economic development” (SPREP 2002). Economic activities such
as fisheries, tourism, and trade are highly dependent on the marine
environment. On the other hand, the economies and environments
of many of the island countries are extremely fragile not only in
relation to the global economy but also because of their vulner-
ability to a wide range of environmental factors. Natural disasters
such as cyclones, floods, drought, increasing amounts of waste and
pollution, and overexploitation of resources pose major threats to
realizing the ocean’s potential.

This chapter will consider Pacific Island ocean resources
according to their distinctive uses and will highlight some threats
and chgllenges to the future sustainability of these valued resources.

Ocean Environments

Marine ecosystems include those that are associated with seafloor,
known as benthic, and those that are in open water, called plank-
tonic and/or pelagic. The major abiotic factor within these marine
ecosystems is light, which distinguishes shallow ecosystems (coral
reefs in the tropics) from deep-water ecosystems (Lobban and
Schefter 1997). The harvestable productivity is largely dependent
on the rich upwelling systems of the continental margins of the
ocean. Most of the istands rise steeply from the deep ocean floor
and have little shelf area, with the exception of Papua New Guinea
and New Zealand. As a result, most Pacific Island countries lack
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the broad shallow shelves characteristic of continental margins and
major island archipelagoes like those found in Southeast Asia and
the Caribbean. It is common to find depths of 3,000 m within 2 km
of shore (Adams, Dalzell, and Ledua 1999). Coral reefs character-
istically surround the islands either close to shore {fringing reefs)
or further offshore (barrier reefs), in which case a coastal lagoon is
enclosed. Mangrove forests often border the inshore waters, espe-
cially around the larger islands, and provide habitat for the juve-
niles of many important food fish.

Coral dominates the nearshore substrate of geologically young
island groups like Hawai‘i, the Marquesas, Vanuatu, and the North-
ern Marianas where reef building hermatypic coral structures are
not well developed and barrier reefs uncommon,

A primary feature of the central equatorial Pacific is a strong
divergent equatorial upwelling called the cold tongue, which is
favorable to the development of a large zonal band with high lev-
els of primary production {(Lehodey 2001). Contiguous to the cold
tongue is the western Pacific warm pool, characterized by warmer
water with lower levels of primary productivity.

Despite its low primary productivity rates, the western equato-
rial Pacific warm pool supplies the largest proportion of tuna catch
in the Pacific Ocean and contributes approximately 40 percent of
the world’s annual tuna supply (Lehodey 2001: 441). The pools
boundaries are dynamic, moving in response to oceanographic
features. The warm pool can undergo spectacular displacements of
more than 40° of longitude (nearly 4,000 km) in less than six months
as part of the El Nifio/La Nifia phenomenon (Lehodey 1997). Tuna
abundance and yields are displaced east-west by the same phenom-
ena. The geographic locations of catches of purse seine fleet can be
predicted in advance based on the east-west movement of the 29° C
isotherm and variation in the Southern QOscillation Index (a mea-
sure of the difference in barometric pressure between the eastern
and western Pacific Rim) (Lehodey 1997).

In contrast to animal populations that are dispersed in the
open ocean, tropical reefs are highly productive. Many Pacific
islands are surrounded by barrier reefs, almost all have fring-
ing reefs, and the surface area of some islands consists entirely of
reefs in the form of atolls {(Adams, Dalzell, and Ledua 1999: 367).
Coral reefs are home to more than a quarter of alt known marine
fish species and have been termed the “rainforests of the marine
wotld” (Bryant et al. 1998; United Nations 2000: 103). Coral reef
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Figure 30.1. Pacific Island 200-mile zones (SPC n.d ).

systems provide a useful indicator of marine biodiversity and eco-
logical health, About 40 percent of global coral reefs are found in
the Pacific region (United Nations 2000: 103). Barrier reefs around
New Caledonia, the Western Province in Solomon Islands, the
Great Astrolabe, and Great Sea Reef in Fiji are examples of areas
of high species diversity. The extensive coral reefs of the Pacific
Islands consist of seventy coral genera supporting more than four
thousand fish species, thirty mangrove species, and a range of rep-
tiles, marine mammals, and seabirds (SPC 2008b: 1).

Mangroves are important habitats in the coastal areas of the
western Pacific, although mangroves are not found naturally east-
ward of Samoa, in line with the general decline in natural species
biodiversity from west to east across the Pacific {Adams, Dalzell,
and Ledua 1999). The South Pacific subregion provides about two
million hectares of mangroves or about 10 percent of the total man-
grove areas in the world (United Nations 2000: 102).

Seagrasses are commion features of shallow marine ecosystems
and, [ike mangroves, are particularly significant as “nursery habi-
tat” for the juveniles of many of the living resources that are impor-
tant food sources for humans, The generic richness of seagrass beds
is centered in the Indo-West Pacific region, while species diversity
is highest in the area defined by Indonesia, Borneo, Papua New
Guinea, and Northern Australia {United Nations 2000; 103). In the
western Pacific, seagrass beds exist due to the sheltering effect of
the extensive barrier reefs.

Direct and Indirect Uses of the Ocean Resources

Pacific Ocean resources have direct and indirect uses and can be
either extractive or nonextractive. Resources can also be catego-
rized as living, such as fish and marine plants, or non-living, such
as oil, gas, and minerals.

Fisheries Resources

Fisheries resources discussed are either coastal or offshore. While
the major emphasis is on developing smaller island countries of the
Pacific, a brief note will be made on the more developed fisher-
ies of New Zealand and Hawaii, where the scale of operations and
management systems is similar to fisheries in developed countries.
In New Zealand, the value of harvests from wild fisheries ranges
from $1.2 to $1.5 billion per annum, of which aquaculture con-
tributes about $200 million per annum (New Zealand Ministry
of Fisheries 2008). Seventy percent of the fish is taken from deep
water, and management of most important commercial fisheries
is under the quota management system. For example, there are
129 species separated into 96 groupings that are managed under
the quota management system, with an estimated quota value of
NZ$3.8 billion (New Zealand Ministry of Fisheries 2008). Likewise
in Hawai'li, fisheries are predominantly commercial, having a var-
ied fishing fleet that targets offshore tuna and pelagic and bottom
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fishes. The scale of commerciatization can be seen, for example,
from a report that stated that nine bottom fishers in the northern
Hawalian Islands fishing in federal waters brought in a catch worth
around US$1.5 million each per annum (McAvoy 2005).

Coastal Fisheries

In most Pacific islands, coastal fisheries are characterized as arti-
sanal and subsistence fishing carried out in the lagoons, on the
mud flats, reefs and outer shelves, and in offshore areas extend-
ing to a distance where small vessels can operate. The dispersed
nature of the islands, the informal types of fishing activities, and
the limited resources of governments makes any assessment of the
coastal fisheries difficult. The production estimates are typically
guess estimates produced by agricultural censuses, household sur-
veys, &r nutritional statistics (Visser 1997). While recent estimates
are almost nonexistent, some figures have been available from the
mid-1990s for subsistence fisheries. Estimates of annual nominal
per capita fish consumption based on domestic fish production and
population figures range from 7 to 40 kg or a mean of 23 kg for
Melanesia, while in Polynesia and Micronesia, the ranges are 6 to

Table 30.1

121 kg and 4 to 170 kg with means of 60 and 63 kg, respectively
(Dalzell, Adams, and Polunin 1996). According to FAQ data, fish
(of which the vast majority is from coastal areas) represents 38.7
percent of the total animal protein intake in the Pacific Islands
region, much greater than the world average of 16.1 percent (FAQ
2005). Table 30.1 shows the relative importance of coastal fisheries
in the Pacific Islands in terms of catch per capita.

Estimates show that as much as 83 percent of the coastal
households of Solomon Islands, 35 percent of the rural house-
holds of Vanuatu, 99 percent of the rural households of Kiribati,
87 percent of the households in the Marshall Islands, and half the
rural households in Upolu Samea fish primarily for local consump-
tion {World Bank 1995). Besides providing a source of food and
nutritional security, subsistence fisheries also play an important
role in national economies through import substitution. It is fur-
ther estimated that some Pacific Island countries would have to
spend an additional US$7 to 18 million a year for imported pro-
tein substitutes if subsistence fisheries did not exist (World Bank
1995). According to a report in 2000, the value of annual subsis-
tence production of finfish and shellfish in protein equivalent was
US$6.7 million in Fiji, U$$18 million in Kiribati, US$13.9 million

The Relative Importance of Coastal Fisheries in the Pacific Islands
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in Solomon Islands, and US$14.7 million in Vanuatu {World Bank
2000). In Papua New Guinea, the catch of subsistence coastal fish-
eries was estimated to be around 26,000 tonnes (mt) per year with a
sale value of 60 million kina and the catch of artisanal/commercial
coastal fisheries at 5,500 mt/year. Estimates indicated that 250,000
people participated in coastal subsistence fisheries (Gillett Preston
and Associates 2000). Of the rural households engaged in fishing,
60 percent were subsistence fishers. The estimated subsistence
production in Fiji in 2002 was 18,400 mt with 2 value of US$7.1
million, or an import substitution value of US$$9.2 million {Fiji
Fisheries Department 2005). Artisanal catch of 6,871 mt in the
local market was valued at F$26.6 million while exports of inshore
fisheries was valued at F$26 million, consisting largely of aquarium
products (Fiji Fisheries Department 2005).

A more recent study attempted to value the contribution of
small-scale nonpelagic fisheries to GDP in two American territories
(American Samoa and Northern Marianas) by reconstructing the
production and consumption patterns based on earlier estimates.
The study concluded that between 1982 and 2002, the small-scale
nonpelagic fisheries alone may have contributed approximately
US$54.7 million to the GDP of American Samoa and Northern

Table 30.2

Mariana Islands (Zeller, Booth, and Pauly 2007). This was 5.1 times
the value of subsistence assessed by official statistics.

Table 30.2 shows the annual volume and value of commercial
and subsistence production of coastal fisheries. The ta?_le indicates
that the value and volume of subsistence catch far outweighs the
commercial coastal catch. The value of subsistence fisheries to food
security can be gauged by how much Pacific Island governments
would have to pay for imported substitutes if these fisheries ceased
to exist. An interesting feature of this fishery is that the most active
fishers are generally women, children, and youth.

Subsistence fishing also plays a significant social role in the
Pacific communities as fishing activities have been interwoven
into the daily lives of people for generations. Subsistence fishing,
commonly regulated by local custom, contributes to preservation
of cultural traditions and helps maintain social cohesion of coastal
communities.

Pacific Island countries do not export many varicties of coastal
fisheries products. The principal exports include dried sea cucum-
ber (béche-de-mer), trochus, pearls and aquarium fish, coral, and
live rock and seaweeds, most of which are targeted at specific niche
markets.

Annual Volume and Value of Commercial and Subsistence Coastal Fisheries

Source: Gillett 2009.
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Dried sea cucumber exports date back to the early days of
European contact and is found throughout the tropical Pacific.
About thirty-six species of sea cucumbers (Holothuroidea) are
currently exploited in the region, primarily for export to Asia.
Villagers can process sea cucumber into a nonperishable product
that can be stored for extended periods until transport becomes
available (Foale 2008). Figure 30.2 shows the drying of béche-de-
mer destined for export. The fishery is characterized by a boom-
and-bust cycle of intense exploitation followed by a sharp fall in
the abundarice, then a dormant period in which the resource is able
to recover. For example, in Papua New Guinea, Solomon Islands,
and Fiji, production increased in the late 1980s and early 1990s but
declined due to overfishing by use of underwater fishing gear and
equipment.

Figure 30.2, Drying of sea cucumber (photo VRB).

Although the natural range of Trochus niloticus is limited to
the western part of the Pacific, it has been transplanted to almost
all Pacific Island countries. The annual harvest of Trochus niloticus
in the region in recent years has been estimated at 2,300 metric
tons with an export value of about US$15 millionn (FAQ 2005).
It is an important fishery because it requires low technology and
equipment and because shells may be stored for long periods prior
to shipment to market. In several remote Pacific Island countries,
trochus provides an important source of cash income at the vil-
lage level, especially since the demise of the copra industry. In Fiji,
trochus is semiprocessed into button blanks, which not only adds
value but also reduces the transport costs considerably, On the
island of Aiututaki in the Cook Islands, trochus harvesting is man-
aged through a quota system that allows harvesting for a limited
number of days within a year.

In most of the Pacific Islands, finfish found in relatively shal-
low water (<50 m) are the basis of much of the commercial fisher-
ies. About three hundred species representing thirty to fifty fish
families make up the majority of the catch (FAO 2003). Yields
in the region have been estimated to be between 5 and 50 kg per
hectare per year (Wright and Hill 1993). Commercial export of
shallow-water reef fish is not 2 major industry; most of the overseas
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shipments of these fish are in the form of passenger baggage by
Pacific Islanders during visits to Guam, Hawai'i, Australia, and
New Zealand.

Snappers and groupers are found on slopes of one to four
hundred meters depth of most Pacific islands. Because they ieceive
a high price in overseas markets, deep-slope snappers and grou-
pers have been the subject of considerable interest in the 19705
and 1980s. One of the major objectives was to ease fishing pres-
sure in the inshore areas by diverting fishing efforts to outer reef
slopes. The aggregating nature of the fish stocks, however, led to
their increased vulnerability to fishing pressure on the seamounts,
consequently reducing the scale of fishing in the region,

Another valuable export product that is gaining much atten-
tion is black lip pearl shells (Pinctada margaritifera), cultivated
primarily from wild stocks. In the wild they are found attached
to coral reefs in depths of five to sixty meters. In the past, divers
collected the pearl oysters, and the shells (mother-of-pearl) were
exported to be made into products such as buttons. But these days,
black-lipped oysters are more valuable if kept alive and cultured for
their black pearls.

Black pearls are a major contributor of foreign exchange in
the Cook Istands and French Polynesia, and they also contribute
to export revenue in Fiji. The Marshall Islands, Solomon Islands,
and Tonga are currently involved in trial operations. In the Cook
Islands in 2007, there were about 110 pear] farms on Manihiki,
and 1.5 million adult oysters were being cultured (SPC 2008c¢).
On Penrhyn there were about 100 pearl farms and about 200,000
cultured oysters, with annual production valued at NZ$5 million.
The true figures, however, may be much higher; the Ministry of
Marine Resources estimated that it is probably more than NZ$10
million (SPC 2008c). Black pearls account for about 85 percent of
the export industry, and the economic value of the industry is sec-
ond only to tourism.

Aquarium fish collectors target a large number of species, with
the major families being butterfly fish (Chaetodontidae), damsel-
fish (Pomacentridae), surgeonfish (Acanthuridae), and angelfish
(Pomacanthidae). The relatively recently established aquarium
fish industries in Kiribati and the Marshall Islands account for
78 percent and 95 percent of all fishery exports from those coun-
tries respectively. Aquarium trade exports from Solomon Islands
accounts for about 4 percent of the total international coral trade
(Lal and Kinch 2005: 6). Almost seventy species of live coral are
regularly exported from Solomon Islands, together with nineteen
species of dead coral (Lal and Kinch 2005: 9). Maintaining the qual-
ity is of utmost importance for fetching the optimum price. Figure
30.3 shows the special packaging boxes for aquarium fish and live
corals.

While seafood remains an important source of protein for the
Pacific Islands, catches of many important species that are easily
accessible have been declining in some islands over the years. In
the few islands where data is collected continuously, the recorded
decline has sometimes been dramatic. In Guam, for example, catch
rates have been reduced by 70 percent over the past 15 years {(King
et al 2003: 1). The major reasons for decline include overexploi-
tation, shift from subsistence to commercial fishing, use of overly
efficient and destructive methods, and environmental degradation
(King et al. 2003: 1).
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Figure 30.3. The special packaging materials required to ensure that
qguality is maintained (photo VRB).

Offshore

For centuries, tuna has provided an important source of food for
Pacific Tsland people and has shaped their rich maritime culture,
The fishery ranges from small-scale artisanal operations in the
coastal areas to large-scale industrial purse seine, longline, and
pole-and-line operations in the exclusive economic zones (EEZs)
of Pacific Island countries and on the high seas. It is estimated that
the Western and Central Pacific region meets about 60 percent of
global tuna demand for canning and 30 percent of the tuna for the
high-value Japanese sashimi market and is ranked as having the
largest tuna resource in the world (Gillett et al. 2001). Figure 30.4
distinguishes the western Central Pacific from the eastern Central
Pacific (SPC 2011).

The econoemic importance of tuna to the Pacific Islands region
has been highlighted in a number of studies (Gillett et al. 2001;
Gillett and Lightfoot, 2001; Ram-Bidesi 2003; Reid 2006). Tuna
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Figure 30.4. The boundaries of the Western and Central Pacific Ocean Area
(SPCh.d.).

provides an important source of employment, incéme, and source
of foreign exchange to island economies. Access revenue from
foreign fishing vessels is also an important source of government
revenue for a number of smaller istand countries such as Kiribati,
Tuvalu, the Marshall Islands, and the Federated States of Micre.-
nesia. Tuna is a major export commodity for countries that haye
established shore-based processing such as Fiji, Solomon Islands,
Papua New Guinea, and American Samoa. Direct employment
in the tuna industry includes crewing opportunities, shore-based
processing, and administration and management work, while indi-
rect employment includes port services, research, and monitoring
and surveillance activities. Indirect employment is also created in
related industries such as gear manufacture, fuel, food, hotel, and
hospitality. The more labor-intensive the activities are, the more
spin-offs are likely to arise. To create greater employment oppor-
tunities, many of the Pacific Island countries over the years have
formulated development policies that aim to increase benefits to
the local economy from the tuna resources.

In 2007, the total annual catch in the Western and Central
Pacific was approximately 2.4 million tonnes, with a catch value of
US$3.8 billion, which accounted for 55 percent of the total global
tuna catch {Hampton 2008). Figure 30.5 shows the catch trends.
Total annual catches increased steadily during the 1980s through
the expansion of the purse seine fleet, followed by a relatively stable
period in the 1990s and again with increase in catches.

The purse seine fishery contributed 1,818,255 mt (75 per-
cent) of the total catch, while pole-and-line methods contributed
171,597 mt {7 percent), longline fishing 248,589 mt {10 percent)
and remaining 7 percent by troll gear and artisanal gears (SPC
2011: 95), The four main target species are skipjack tuna (Katsu-
wonus pelamis), yellowfin (Thunnus albacares), bigeye (T. obesus),
and albacore (T. alalunga). Table 30.3 shows catch by gear type,
while Table 30.4 shows the catch by species. The purse seine fish-
ery targets skipjack but also records significant amounts of juvenile
yellowfin and bigeye. The longline fishery targets adult bigeye, yel-
lowfin, and albacore, whereas the target species for pole-and-line
fishing is skipjack.

3,000,000
2500,000
2,000,000
£/500,000
1,000,000
500,000
RUTHITHH T

#® Total Annual Catch {tonnes)

Figure 30.5. Regional Tuna Catch in the Western and Central Pacific
Fisheries Convention Area (Source: SPC 2011).
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Table 30.3

Tuna Catch by Gear Type in Western and Central Pacific Fisheries Region (Tonnes)

e e andins S
o Lo Other. oo TOTAL Y
A970 141,360, 409754 16222 o o spil 69,633 637,019
1975 164,049 279,663 7686 646 111,669 583,713
1980 - 27707 395,746, 113,266 00 U489 .. 102845 840853
1985 172886 293,206 403,252 . 3468 144,604 1,017,416
1990 .- 181591 250390 7737307219 196,934 1,409,864
1995 207,042 297,106 939,172 23,585 150,516 1,617,421
2000 217465 - 261937 1,191,103 o 25845 184,693 1,881,043
2005 223,146 213,055 1,582,426 13203 148,021 2,179,941
5010 - - 248589 171597 1818255 - . . 9988 - 172684 2414692
Source: SPC 2011. . | . . .

Table 30.4
Tuna Catch by Species in Western and Central Pacific Region (Tonnes)

b b Yellowfin - TOTAL
. L Yellowfin 0 2 - TOTAL
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1980 T lBs1s6. Y Sya0a8 . L 4B7ATE © 217,002 - an8s3
1985 77,060 92,270 573,931 274155 1.017416
1995 91,750 118,247 1,001,299 406,125 1,617,421

2000 e 1010617 156,097 42508 . oamamr 1,881,043
2005 101,170 152,052 1,331,657 595062 2,179,941
w10 7 aeewr T s7s7 aeios78 0 558761 242,113
Source: SPC 2011,

Skipjack and yellowfin catch by purse seine vessels are des-
tined for canning either in the region or in canneries in Southeast
Asia. Longline-caught bigeye and yellowfin are exported fresh or
frozen to sashimi markets in Japan and the United States. Alba-
core has been used as “premium white meat” for canning, but it is
increasingly being exported as fresh for sashimi.

Table 30.5 shows the catch by vessel flag. Historically, the
majority of the purse seine catch has been by vessels from Japan,
Korea, Chinese-Taipei, and the United States. In 1995, there were
145 purse seine vessels but these declined to 110 in 2007 (Williams
and Terawasi 2008; 2). Conversely, there has been an increase in
the number of vessels flagged by Pacific Island countries. In the
overall Western and Central Pacific Convention Area, the fishing
fleet consists of many smaller vessels in the Indonesian and Philip-
pines domestic fisheries and a variety of other domestic and foreign
vessels, including several relatively new distant-water entrants such
as China, New Zealand, and Spain (Williams and Terawasi 2008: 3).

Skipjack tuna is a fast-growing species that has high resilience
to fishing pressure and can support annual catches at the current
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level of 1.7 million tonnes. The current impact of the fishing rep-
resents a depletion of the adult biomass in equatorial waters of
around 40 percent from unexploited levels. As this depletion is
below the maximum sustainable yield, the stocks are considered to
be in a healthy state (Hampton 2008).

Bigeye tuna is a slow-growing species that takes three to four
years to mature. Significant exploitation of juveniles occurs in the
purse seine fishery on floating fish aggregating devices and in
the domestic fisheries of the Philippines and Indonesia (Hamp-
ton 2008). This has a subsequent impact on the adult population,
which is the target of the longline fishery. Scientific assessment by
the Secretariat of the Pacific Community (SPC) has indicated that
there is overfishing of bigeye. Advice from the Western and Central
Pacific Fisheries Commission {WCPFC) Scientific Committee is
that fishing for bigeye tuna in the Western and Central Pacific must
be reduced by 30 percent so that fishing can return to the average
of 2003-2006 levels (Hampton 2008).

The yellowfin tuna is mostly harvested in the western equato-
rial region of the Western and Central Pacific by purse seine vessels
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Table 30.5

Tuna Catch by Flagged Vessels in the Western and Central Pacific Ocean (Tonnes)

Ve

Australia‘

Fij _ _
+FrenchPolynesia .~

Indonesia

+

637,019

Source: SPC 2011,

and domestic fisheries of Philippines and Indonesia {Hampton
2008). Recent stock assessments indicate that stock is at least fully
exploited and that there is a 50 percent chance that overfishing is
occurring (Hampton 2008). In the case of albacore fishing, the Sci-
entific Committee has advised that there should not be any further
expansion of catch or effort, given that assessments show a deple-
tion of adult biomass of around 60 percent (Hampton 2008).
Under the United Nations Fish Stocks Agreement {1995),
cooperation between coastal states and distant-water fishing

840,851

12,929

2,896

RHANCE
279,197 -

242,111

1,409,864 1,881,042

nations (DWFNs) is mandated to ensure the compatibility of con-
servation and management between EEZs and high seas because
of the biological unity of the highly migratory fish stocks. In Sep-
tember 2000, the coastal states and DWFNs fishing in the West-
ern and Central Pacific adopted the Convention on the Manage-
ment and Conservation of Highly Migratory Fish Stocks in the
Western and Central Pacific. The objective of the convention Is to
ensure, through effective management, the long-term conservation
and sustainable use of highly migratory fish stocks based on the
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principles outlined in the Law of the Sea Convention (1982) and
the United Nations Fish Stocks Agreement (1995).

The convention has led to the establishment of the Western
and Central Pacific Fisheries Commission (WCPFEC) in. 2004. The
commission has a permanent secretariat based in Pohnpei, FSM.
It has two technical subcommittees, one dealing with compliance
and the other with scientific issues. Conservation and management
measures of the commission are legally binding and apply to all
members in the convention area as shown in Figure 30.4. Some of
the decisions of the commission include the need to reduce inci-
dental catches of seabirds, reducing overcapacity, reducing the
catch of nontarget species, and reducing the impact of fishing on
sea turtles.

Nonliving Resources

Like fisheries resources, the nonliving resources can also be catego-
rized as coastal and oceanic.

Coastal Nonliving Resources

In all Pacific Island countries, beach and lagoon sand and gravel
are extracted for use as aggregates in construction activities. The
demand for aggregate has been increasing alongside increase in
population growth, urbanization, and housing development. The
highlybulky granular materials havelowunit value and are extracted
close to the construction site. In Majuro, aggregate is obtained
onshore, from beach mining, and near shore from dredging and
reef blasting (McKenzie, Woodruff, and McClennen 2006: 9).
In Majuro, 68 percent of the households surveyed collected aggre-
gate from beaches for private use and the total annual household
demand for aggregate was estimated to be approximately 10,587
m?® per year (McKenzie, Woodruff, and McClennen 2006: 9). In
Kiribati, the government, businesses, families, and donor-funded
projects require aggregates to build homes, renovate buildings,
construct seawall, and reclaim land (Greer Consulting 2007). The
majority of the aggregates used to meet the demands are from
beaches and coastal flats around Tarawa.

Dredging lagoons has been an important source of coral
sand for the cement factory in Fiji. An assessment system under
a tribunal exists in Fiji for compensating users toward the loss or
diminution of fisheries resources when extraction takes place in the
goligoli, or custornary fishing rights areas.

There is continued use of hard boulders for lining septic tanks
for private sewage systems in urban areas and for constructing
seawalls and garden landscaping. This has raised environmental
concerns in many island countries because of the potential harmful
effects on reefs and marine organisms.

Oceanic Nonliving Resources

Polymetallic nodules containing nickel, copper, cobalt, and man-
ganese have long been considered the prime economic mineral
resource in the deep sea. These nodules have been known for more
than a hundred years to exist on the deep ocean bed in the Pacific
in depths of 4000 to 6000 m (Adams, Dalzell, and Ledua 1999: 378).
Considerable effort and resources have been put into prospecting
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and developing methods of recovery. Since 1972, research inter-
est in marine minerals within the South Pacific has been coordi-
nated through the South Pacific Applied Geoscience Commission
(SOPAC).

Demand for metals in countries like China and India and tech-
nological advances in the oil and gas industry have enabled extrac.
tion of hydrocarbons from depths of more than ten thousand feet
and have led to renewed interest in mining manganese nodules, In
the Pacific Ocean, research and exploratory studies have identified
five areas that contain abundant nodules: the Carion-Clipperton
Practure Zone between Hawai'i and California, Central Southwest-
ern Pacific Basin, Northeast-Pacific Musicians Seamount area, the
Southern Ocean around 60° § latitude, and the Northern Peru Basin
(Ghee and Valencia 1990; Kojima 2001). The central part of the Pen-
ryhn Basin between the Cook Islands and Kiribati west of the Seuth-
ern Line Islands has been identified as having the highest potential
(Tiffin 1988). In recent years mining companies have approached
the Cook Islands government to conduct exploratory work within
its EEZ. Rising fuel prices, uncertainty over ownership, and envi-
ronmental problems relating to collection and processing of nodules
could remain key obstacles to the mining of manganese nodules.

Polymetallic crusts or manganese crusts have a chemical com-
position similar to manganese nodules, but the cobalt content is
three to five times higher than that of nodules (Kojima 2001). They
are abundant on seamounts at depths of around 800 to 2400 m
in the Western and Central Pacific such as in the waters of the
Marshall Islands, the Federated States of Micronesia, and Kiribati
{Ghee and Valencia 1990).

Minerals such as copper, gold, zinc, and silver could be
extracted from massive seafloor sulfide deposits, Polymetallic sul-
fide deposits in the Pacific Islands have been found in the north of
Fiji Basin, Lau Basin (Tonga), Eastern and Central Manus and Con-
ical Seamount (Papua New Guinea) (International Seabed Author-
ity 2006). Mining massive polymetallic sulfide deposits is likely to
be viable when there are high gold and base-metal grades present,
sites are located close to land, and water depths are less than 2,000 m.
Most of the deposits located in the southwest Pacific therefore may
be economical in the near future (SOPAC 2008). Nautilus Miner-
als Limited, which has exploration licenses for several sites in the
southwest Pacific, is currently developing the technology to mine
deep-sea polymetallic sulfide deposits (Magick 2008). Neptune
Mining, which discovered two hydrothermally inactive seafloor
sulfide zones on the Rumble II West seamount north of New Zea-
land in the Kermadec area, has been granted tenements in New
Zealand, Papua New Guinea, the Pederated States of Micronesia,
and Vanuatu (Fiji Times 2008).

In November 2007, Nautilus Minerals was granted sixteen
offshore exploration licenses covering about 88,000 km’ in which
there are also occurrences of polymetallic sulfide (SOPAC 2008),
to begin deep-sea mining of polymetallic sulfide deposits in the
Manus Basin, located in Papua New Guined’s territorial sea. Korea
has also secured rights to develop mineral resources in a 20,000
km? area within Tongas EEZ in which mineral deposits are esti-
mated around nine million tons and which include minerals such
as gold, copper, silver, and zinc (Pacnews 2008a, 2008b).

Although exploration studies on hydrocarbons by SOPAC so
far have revealed the presence of more deep sedimentary basins
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in island arc countries such as Solomon Islands and Vanuatu, no
petroleum accumulations have yet been discovered (SOPAC 2008).
The Bligh Water Basin and Bau Waters Basin in Fiji have geological
features similar to those of Southeast Asia, where major reserves
of oil and gas have been discovered (SOPAC 2008). While drill-
ing activities between 1969 and 1987 revealed the presence of rock
capable of generating oil and gas, no commercial reserves were dis-
covered (SOPAC 2008). The main factors that determine the eco-
nomics of an oil field are the price of oil, the size of the oil field, well
productivity, well depth, and water depth {Rodd and van Meurs
1993).

Nonextractive Uses

Tourism in the Pacific is one of the fastest-growing industries,
and most countries see their white sandy beaches, coral reefs, and
lagoon-based resources as the prime attraction. A study by South
Pacific Travel (formerly the South Pacific Tourism Organisation) in
2005 estimated that a total of US$1.75 billion was spent by tourists
across its thirteen Pacific Island member countries (Pacific Islands
Forum 2008). Tourism is a major contributor to GDP in the Cook
Islands and is the main source of foreign exchange in Fiji. It is
also of economic importance to Hawai'i, Gnam, and the Northern
Mariana Islands. Most hotels and resorts are strategically located
along the coastal areas to take advantage of coastal and ocean-
based activities such as snorkeling, diving, surfing, kayaking, and
whale watching.

The Pacific Islands region has a high diversity of cetaceans
(whales, dolphins, and porpoises). It contains important breeding,
calving, and feeding grounds and provides the migratory pathways
for many species. In 2005, tourists and Pacific Islanders made more
than 110,700 visits to watch whales and dolphins and spent an esti-
mated US$21,011,873 (IFAW 2008). Countries with the strongest
growth in whale watching are Guam and French Polynesia, whereas
New Caledonia and Tonga have continued sustained growth (IFAW
2008). Whale watching is also a big business in New Zealand, where
the total expenditure in 2004 was estimated to be NZ$72,338,157
(IFAW 2005).

Tourists are also attracted to the deep blue seas of the Pacific
region to dive among the sea turtles, dolphins, sharks, rays, and
whales among the World War IT wrecks and reef areas.

Surfing is another major water sport that not only draws tour-
ists but also attracts competitive sporting events. For example,
famous Hawaiian wave swells, generated from QOctober to March
from deep lows tracking across the North Pacific, can be anywhere
from ten to thirty feet. Surfing spots are also found in New Zealand,
the Cook Islands, American Samoa, Fiji, French Polynesia, and
New Caledonia.

Certain spots along Fiji’s wide reef expanse are protected sites,
such as the “Shark Reef;” a hard coral reef off the coast of the largest
island Viti Levu, which is a habitat of many culturally significant
shark populations. Shark feeding has been a major tourist attrac-
tion in the area for the past seven years (waidroka.com).

Besides receiving direct benefits such as food, people derive
other benefits from marine ecosystems, such as protection from
natural hazards, carbon capture, potential pharmaceutical ingre-
dients and genetic materials, nursery grounds, and so on. Human

well-being depends on these “ecosystem services” so maintaining
the ecological integrity of the ecosystems is critical for human well-
being. Establishing and maintaining marine protected areas are the
most plausible way to preserve the pristine ecosystems and the best
way to provide protection for endangered species. ’

In order to preserve the unique, rare, and pristine environ-
ment, the Kiribati government, together with the New England
Aquarium and Conservation International, established the Phoe-
nix Islands Protected Area, which at 410,500 km? is currently the
largest marine protected area (MPA) in the world today. This MPA
contains deep-sea habitats, eight atolls, and two submerged reef
systems (phoenixislands.org). More than 120 species of coral and
514 species of reef fish have been identified so far, and the area also
includes a sanctuary for seabird aggregation (phoenixislands.org).
The MPA is financed through an endowment fund that will assist
in compensating the people of Kiribati for the loss of fishing license
revenue and pay surveillance and management costs.

In addition to the Phoenix Island Marine Protected Area, lead-
ers of Palau, FSM, the Marshall Islands, Guam, and the Northern
Marianas made a commitment at the Conference of Parties under
the United Nations Convention on Biological Diversity in March
2006 to conserve 30 percent of their nearshore marine and 20 per-
cent of their terrestrial resources across Micronesia. This initiative
is known as the “Micronesia Challenge” and covers an area of 6.7
miilion km?, representing 5 percent of the Pacific Ocean. The lead-
ers hope that this can assist in protecting 66 currently identified
threatened species, 10 percent of the global total reef area, and 462
coral species (Pacific Magazine 2008).

Other Uses

‘While aspects of mariculture and aquaculture have been briefly
discussed under coastal fisheries, they can easily be considered as
another use of ocean resources because of their growing impor-
tance in the global food supply. Aquaculture continues to grow
more rapidly than all other animal food-producing sectors (FAQ
2007: 16). In the Pacific Islands that are surrounded by sheltered
bays and lagoons, aquaculture is seen as having the potential to
cultivate new commodities, as a means of stock enhancement, and
way to rehabilitate reefs and lagoons. Table 30.6 gives a summary of
the various species that are currently being cultivated in the Pacific
Island region,

Most of the production in the smaller island countries is rela-
tively small-scale or still at an experimental stage. Notable com-
mercial cultivation is that of pearls, seaweeds, tilapia, giant clams,
shrimps, and freshwater prawns. About sixty tonnes of freshwater
prawns were produced in Fiji in 2006 (Fiji Fisheries Department
2008). These were targeted at the growing hotel and tourism indus-
try and mostly sold domestically. Kiribati has had a regular pro-
duction of Eucheuma since 1986, although annual production is
declining after reaching a peak of 11,174 tons in 2000 (FAO 2005).
Access to markets has been a major factor for the Eucheuma and
is probably the reason the industry has not had a full takeoff even
though there are several suitable sites for cultivation. While the
potential for aquaculture exists, there are several environmental
and institutional factors that need to be considered. The availability
of seed and feed; marine tenure systems; biological risk factors such
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Table 30.6

Cultivation of Aquaculture Commodities in the Pacific islands Region

- Commodity
Barra‘r.nuhdi) h
Carp
Clams (Anadara, bear paw, ner]
Crocodile

Freshwater prawns
Glant clam (crocus, elongate, ﬂuted smooth ner)

Hard coral/ Lwe rock

Marine fish nei

Marine shrimps (blue, banana, tiger, whiteleg)

Milkfish

Mullet (ﬂathead grey, nei)
Mussel (green Sea ner)

Oysters (mangrove cupped Pamﬁc, ner)
Pearl Oysters (blacklip, nel) E

Seaweed (elkhorn, s@eamoss, Eucheuma, Zanzrbar weed)
Southern crayﬁsh

Spinefoot (rabbrtﬁsh)

Sponge .

Tilapia

Trout and salmon

French Polynesra Papua New Gumea

: Ful Papua New Gumea :

Fur, Palau Samoa, Tonga Mlcronesaa

- Papua New Gumea B

Fiji, French Polynesm

.-Palau, Samoa,Tonga Cook Is!ands, Solomon Islands, Marsha!l
. -.lslands, Ful, Mlcronesaa, French Polynesra

Fur Tonga Vanuatu, Marshal[ Islands, Micronesia

‘-'-French Polynesm B

French Polynesia, New Caledonla Vanuatu, F[JI, Cook Islands,
Solomon |5Iands, Papua New Gulnea, Guam, Northern Marlanas

- :'Guam Krnbatr Mlcrone51a, Palau,TuvaIu, Cook Islands, French
'Polynesra, Nauru B

Fiji, Guam
-'New Zealand French Polynesra, Fiji .
New Zealand Papua New Gurnea, New Caledonia

_‘French Polynesra, Cook Eslands, Fljl Papua New Gu:nea Marshall
) ‘.Islands, Mlcrone5|a N

Tonga, Fl]l, Solomon [slands, Kinbatr, Mrcronesra

= New Caledonla

FI}I

Mrcronesra I R

Fiji, Papua New Gurnea, Vanuatu, Samoa, Amer:can Samoa, Guam,
French Po]ynesra

: 'New Zealand Papua New Gumea '

Source: Adapted from FAD 2c05; Hamberg Consulting in association with Nautilus Consultants 2011,

as diseases and competition; and natural disasters in the fragile
island coastal ecosystems are just some of the considerations.

In the broader sense of how the ocean impacts Pacific Island-
ers, it is also important to consider their dependence on ocean-
based trade and the seafaring lifestyle that supports their social and
economic needs. Shipping facilitates exports and contributes to
economic growth and trade opportunities. Many of the countries
are highly dependent on imports of food, fuel, and manufactured
items. Bulky export commodities such timber, copper ores and
concentrates, palm oil, sugar, and so on are transported by ocean-
based tankers and container ships.

Many Pacific Islanders also work on foreign vessels as seafar-
ers and send money back to their families. In Tuvalu, for example,
remittances are approximately 30 percent of the gross national
product {Clark 2003). Papua New Guinea, Solomon Islands, Fiji,
Samoa, Tonga, and the Marshall Islands also have a number of sea-
farers on foreign vessels, and remittances are also important means
of alternative livelihood.
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Threats to Ocean Resources

While seafood remains an important source of protein for the
Pacific Islands, catches of most accessible stocks have been declin-
ing over the years. In islands where data is collected routinely, the
recorded decline has been dramatic; in Guam, for example, catch
rates have declined by 70 percent over the past fifteen years (King et
al. 2003: 1}. In a survey carried out by the Secretariat of the Pacific
Community, the declines in fisheries catches have been attributed
to overexploitation, shift from subsistence to commercial opera-
tions, use of overly efficient and destructive fishing methods, and
environmental degradation (King et al. 2003: 1). Chemical and
traditional poisons, fish drives, use of scuba gear and underwater
torches, small mesh sizes of nets, and uncontrolled fishing have
led to the degradation of marine ecosystems. A number of reports
have raised concerns about the sustainability of coastal fisheries
resources (see, for example, Thistlethwait and Votaw 1992; Dalzell
and Schug 2002). Targeting large predatory species for the live reef
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fish market has generated particular concern due to the case with
which most fish can be caught. Groupers are particularly vulner-
able, as they aggregate to spawn in reef areas, Johannes et al. (1999)
noted that grouper spawning aggregations have been fished to near
extinction in many places in the Pacific Islands such as Palau, the
Cook Islands, and French Polynesia,

For a number of Pacific islands, even the most distant or high-
est point of land is close to the sea, and activity on land often has
significant effects on the marine resources. Urbanization leads
to destruction of mangroves and beaches. Pollution from indus-
tries, settlements, harbors, and ports contributes to fouling of the
nearshore and reef areas that reduces the productivity of areas
that support fishing activities, as well as posing risks for human
health. Improper disposal of sewage and domestic solid waste
have been one of the major environmental problems of urbaniza-
tion. Increased flow of nutrients often leads to eutrophication and
eventual fish kills. Sedimentation due to deforestation, mining, and
changes to land use also contribute to loss of coral cover.

Use of large and technologically efficient fishing vessels with
limited controls on fishing have also led to overexploitation of
important tuna resources. Figures 30.6 and 30.7 provide an illustra-
tion of the relative technologies used in inshore and oceanic fisher-
ies. Figure 30.6 shows tuna vessels in port, while Figure 30.7 shows
typical small-scale artisanal vessels, Many countries initially issued
licenses to foreign fishing vessels in order to raise revenue, but they
did not use adequate and sound scientific data on which to base
their fishing limits, This problem has been further exacerbated by
increased fishing pressure by distant-water fishing vessels fishing in
the high seas and high seas pockets over the years. Even if Pacific
Island countries were to manage the tuna fisheries effectively in
their regulated zones, management would be undermined by this
uncontrolled fishing on the high seas, since tunas are highly migra-
tory and move between EEZs and high seas,

With limited sources of revenues, many governments in the
Pacific Islands have given priority to their short-term economic
needs by issuing more licenses than recommended by scientific
advisors. This has led to the overexploitation of important tuna
resources such as the bigeye and yellowfin tuna.

The vast distances between islands also makes monitoring and
surveillance work both logistically difficult and expensive. Conse-
quently, the Western and Central Pacific region, which has the world’s
largest tuna resources, attracts illegal fishers and vessel operators
from around the world. Commonly known as illegal, unreported,
and unregulated (IUU) fishing, it has become a major concern for
the Pacific Islands region that could undermine the sustainability of
the important tuna resources. A recent Greenpeace study shows that
European-owned and/or operated purse seine vessels with Ecuador-
ian, Venezuelan, and Netherland Antilles flags licensed to fish in the
Eastern Pacific were involved in IUU fishing in the Western and
Central Pacific (Greenpeace 2007). The report further states that
eleven Latin American— and Netherland Antilles—flagged vessels
have been observed and some arrested for illegally fishing in the
EEZ of Jarvis, Howard and Baker, Kiribati, the Cook Islands, and
French Polynesia (Greenpeace 2007). Illegal fishing costs millions
of dollars in lost revenues—in Papua New Guinea alone, an esti-
mated US$18 million was lost as a result of purse seine and longline
vessels underreporting and illegally fishing in their EEZ.

figure 30.6, Tuna vessels in port (photo JS).

figure 30.7. Artisanal vessels in port {photo VRB).

“Fishing down the food web” can lead to diverse impacts on
the bicdiversity of the oceans. Loss of biodiversity can have a disas-
trous effect on the supply of seafood. There are also concerns about
the nonselective nature of tuna fisheries that increases the mortality
of sharks, turtles, and other billfishes.

Beach mining has been a problem particularly in the low
coralline islands or atolls which have critical shortages of suitable
construction grade sand and aggregate for infrastructure develop-
ment. This not only destroys the habitats of marine organisms but
also increases the islands’ vulnerability to storm surges and coastal
flooding.

Sustainability and Management Issues

The very existence of many Pacific Island communities depends on
the continued health of their marine environment and its resources.
Intensive fishing assaciated with population increase and the use
of efficient fishing technologies pose major threats to the sustain-
ability of both coastal and oceanic fisheries resources. Command-
and-control fisheries governance based on legislative control such
as catch limits, seasonal closures, and size limits are effective only
where there is a strong monitoring and enforcement capability.
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Considering the nature of coastal-based subsistence and arti-
sanal fishing operations and with limited government enforcement
capabilities, community-based resource management systems that
incorporate stakeholder participation are seen to be more effec-
tive. In the Pacific Islands, a number of case studies show that
participatory fisheries governance is most successful where social
and cultural ties remain strong (see, for example, Kuemlangan
2004}, This is recognized as an effective approach in the recently
developed strategic plan for regicnal coastal fisheries, which states
that “community empowerment [is] to be responsible for sustain-
able fisheries management within the boundaries of its traditional
fishing grounds” (SPC 2008b: 2). By empowering community
self-management of fisheries regulations, customary marine ten-
ure has the potential to provide a cost-effective means to enforce
fisheries management measures. Helping to enhance the steward-
ship of the resources partially or fully resolves the problem of open
access, which is often blamed for excess fishing capacity. Figure
30.8 shows rehabilitation of a mangrove area under a community
project in Fiji.

Figure 30.8. Mangrove replanting for rehabilitation (phote VRB).

In order to manage the coastal resources, therefore, there is
a need to strengthen and revive the traditional marine tenure and
resource allocation mechanisms. This is most effectively done
through partnerships and collaborative efforts between countries,
governments, scientists, and other stakeholders. Through the
use of scientific information and traditional knowledge, effective
resource-management measures and best practices could be identi-
fied and adopted by the local communities. The locally managed
marine areas (LMMA) approach in Fiji is an example of such a col-
laborative approach, where scientific studies are used to determine
the tabu, or protected areas.

Ideally the protected zones, or taby, within a particular area
should enable the preservation of habitats that play a key role in
early life stages of coastal and marine species. Conservation strate-
gies should provide protected areas the needed support so that they
can maintain the replenishment of populations in the wider marine
and coastal environment {United Nations 2000).
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The main management issue facing the oceanic fisheries is the
current overexploitation of bigeye and possibly yellowfin tuna dye
to increased fishing capacity in the Western and Central Pacific
region. Scientific advice suggests that there should be a reductioy
in fishing of bigeye tuna, a reduction in purse seine fishing that
uses floating objects and FADs that increase fishing mortality of
juvenile yellowfin, and a reduction in fishing activities in Indone.
sia and Philippines waters, which provide the breeding ground for
tuna that eventually migrate southward (Hampton 2008).

While management measures have been agreed upon by the
Western and Central Pacific Fisheries Commission members, lim-
ited action has been taken so far because some members are still
interested in fulfilling their short-term economic interests.

A number of Pacific Islands countries face the dilemma of
choosing between their social and economic development aspira-
tions and revenue from expanded fishing. The highly migratory
tuna requires an effective enforcement mechanism to ensure that
illegal fishing is eliminated. There is a need for a more genuine
and committed approach to regional and international coopera-
tion among the coastal states themselves and with the distant-water
fishing nations. Innovative cooperative approaches will need to be
identified sooner rather than later to ensure the long-term sustain-
ability of the tuna stocks. There are several commission decisions
and resolutions that require implementation at the national level,
such as the regional vessel monitoring and data-reporting require-
ments aimed at improving the basis for management decisions.

While deriving economic benefits from the seabed seems
a near reality, seabed mining raises the fundamental problem of
boundary delimitation. Countries with overlapping boundaries
muist enter into negotiations with neighboring countries for an
agreement on shared boundaries before declaring their maritime
boundaries. There are a number of shared boundaries in the Pacific
Islands region that are yet to be negotiated.

Realizing the ocean’s potential as well as dealing with the
accompanying threats requires a further strengthening of the
institutional approaches to the management of marine and coastal
resources through better coordination among countries and
naticnal government sectors and departments. A cooperative net-
work of departmental, local, national, and regional management
together with active participation of civil society is necessary. The
need for cooperative and coordinated approaches between the
Pacific Islands countries and the Pacific Rim countries is a critical
factor because of the transboundary nature of the ocean resources,
whether it is harvesting fisheries resources or conducting seabed
mining.
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