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Abstract 

It is difficult to determine the status of fisheries on Pacific Islands coral reefs. The region is economically 
undeveloped, sparsely populated and its coral reefs are scattered over a vast area. Resultant constraints on 
monitoring and investigation mean that quantitative information is rare. The few available quantitative 
indicators are summarised here alongside opinions based on extensive practical experience.  

Most anecdotal reports about exploitation of Pacific Island marine life that reach the global press concern 
adverse aspects of fisheries and this, in context with the definite crises being experienced in other global 
fisheries, particularly southeast Asian reef-fisheries, has led to a general feeling of pessimism about the 
broad impact of fishing on Pacific Island reefs. However, the available evidence suggests that Pacific Island 
reef fisheries as a whole do not exert an excessive pressure on reefs and that (high) local protein nutritional 
demands can be sustained at least for the immediate future.  

However, it is urgent that this apparent overall sustainability be consolidated through state-recognised 
management arrangements; it is necessary that some specific overfishing problems be addressed; and it is 
particularly important that the adverse influence of terrestrial activities and run-off on the carrying 
capacity of coral reefs fisheries be mitigated. 

Introduction 

Fisheries on Pacific Island coral reefs, despite the increasing pace of outside influence, are still 
overwhelmingly subsistence fisheries. Only 20% of the fish and invertebrates that are taken from 
Pacific Island coral reefs enter the cash economy (Dalzell et al, 1996), and the commercial 
imperative for constant expansion is thus less of a problem in the insular Pacific than in most 
other parts of the world. 

There has been over-fishing for invertebrates for export from several Pacific Island countries 
recently, but even this is not entirely new. The current boom in bêche-de-mer fishing was 
paralleled by similar events in the early 19th century in Melanesia, and the pearl shell export 
fisheries of yesteryear sometimes far exceeded their modern equivalents in volume.  

What is new is the greatly increased extent of debilitating terrestrial influences on reef fisheries. 
Industry, housing, logging and agriculture inevitably put sediment, chemicals and nutrients into 
runoff that finds its way onto the reef, and reduces the carrying capacity of reef fisheries. In small 
islands with large populations and small available reef areas, this terrestrially-originated 
degradation of fisheries is being recognised by some (Suesan Saucerman, Todd Pitlik pers. 
comm.), but in some other cases any reductions in reef fisheries yield are blamed on overfishing. 
Overfishing does occur in several fisheries on several Pacific Islands, particularly the invertebrate 
export examples mentioned in the previous paragraph, but in most cases the fishing community 
is more the victim than the cause of problems. Damaging fishing methods such as dynamite and 
poisons, despite being in reportedly widespread use in South East Asia, are not a common 
feature yet of Pacific Island fisheries, where a more custodial attitude prevails towards traditional 



reef resources. One of the most unselective and habitat-damaging fishing methods, trawling, is 
not currently economically possible over the vast majority of Pacific Island coastal water due to 
the lack of the extensive soft substrates characteristic of large estuaries and continental shelves. 
Pacific Island coastal fisheries are almost entirely coral reef fisheries. 

Thus Pacific Island reef fisheries are still in good shape in most places, capable of supporting 
local populations, and with sufficient opportunity remaining to erect measures to mitigate 
potential future problems. As yet there are no cases of overall reef-fisheries collapse like that 
described for Jamaica (John Munro pers. comm.), and Pacific Island reef fish populations are not 
yet subject to the same overwhelming human influences that face, for example, many Pacific 
Island seabird populations (Flint, in press).  

Status of Reef Fisheries 

Quantitative indicators of the status of coral reef fisheries in the Pacific Islands are hard to 
come by. Because these are mainly subsistence fisheries, few day-to-day catch records are kept 
and information has to be deduced from occasional questionnaire or creel surveys, and in any 
case, the carrying capacity and resilience of coral reef communities with respect to fishing 
pressure is largely unknown. Even the area of coral reef habitat in most Pacific Islands is 
unknown. Indicators that persuade us to believe that the majority of multispecies Pacific Island 
coral reef fisheries are still within the bounds of sustainability include: 

Catch rates: Comparisons of Pacific Island coral reef fishery catch rates (catch per unit of effort) 
from survey areas where fishing pressure is definitely low, such as parts of Papua New Guinea, 
against catch rates where effort is significantly higher (such as Polynesia) show no discernible 
trends or correlations. This is apparent over all gear types (Dalzell et al, in press). If sustainability 
were exceeded in certain areas a significant reduction in catch per unit of effort with increased 
fishing effort should be illustrated, even by the meagre and heterogeneous data available on the 
subject.  

Pacific Island fishing communities are sensitive to changes in fishery catch rate. There are very 
few unexploited fisheries in the Pacific Islands which, unlike the Caribbean, have been subject to 
a significant level of subsistence fishing, on a very wide range of species, for centuries, even 
millennia. It is only recently that Pacific Islanders have been exposed to newly-opened fisheries, 
such as the deep reef-slope fishery for eteline snappers and fisheries for trochus which have been 
introduced outside their natural range, and the significant decline in catch rate after opening a 
new fishery comes as a definite shock. Even though the new fishery may be still within the 
bounds of long-term sustainability under surplus production theory, Pacific Islanders have 
grown so accustomed to steady-state exploited fisheries that any drop in catch rate that cannot be 
explained by seasonal or longer-term climatic cycle factors is a cause for disquiet.  

Yield comparisons: Several estimates of actual fisheries yield per unit area of reef have been 
made (see Table 1), but studies that indicate the sustainable capacity of coral reef fisheries are rare. 
Jennings and Polunin (1995) have suggested, based on observations at different sites in Fiji 
subject to different levels of fishing activity, that a yield of at least 10 tonnes of fin-fish per square 
kilometre of reef is sustainable, at least where reefs are subject to low influence from human land-
based activities. The overall average for the 43 Pacific Island fisheries detailed in Table 1 is 7.7 
tonnes per square kilometre of reef. There are definite outliers, such as Niutao in Tuvalu, 
American Samoa, and Tarawa in Kiribati, but since the upper limit of overall sustainability is 
unknown, not a great deal can be said regarding overfishing per se. However, these areas should 
definitely be priority areas for fisheries management. 



In passing it should be noted that, at very small scales, there appears to be an inverse correlation 
between apparent yield per unit area and the area of the reef under study. In illustration, the 
highest yield estimate in Table 1 is from the smallest study area. Observer effects may be a very 
significant factor in comparing small scale with other studies.  

Species composition: The species composition of coral reef fishery catches is likely to change 
with increasing exploitation, but overall assessment is complicated by differential targeting in 
different islands and the great reduction in natural marine biodiversity towards the East Pacific, 
not to mention the lack of quantitative data (particularly time-series). Rough comparisons can be 
made at the gross trophic level, using the observation that fishing pressure will tend to reduce the 
proportion of carnivores and large herbivores in the catch, and such an influence can definitely 
be observed in the higher proportion of carnivores in catches from more lightly-fished areas in 
the far western Pacific. However, similar differential proportions of carnivores are evident from 
palæo-anthropological investigations of fish-bones in domestic middens from Polynesia and 
Melanesia in pre-historic times, and presumably this higher level of fishing indicated in Polynesia 
has thus been sustained over centuries. 

However, despite the indications of overall sustainability of catch volume, it is quite likely that 
multi-species fisheries can disguise the overfishing of some individual vulnerable species. Those 
high in the food-chain, with a limited habitat range (particularly those confined to shallow water 
habitats), or with sedentary habits would tend to be more vulnerable. There are indications that 
the upsurge in semi-commercial spearfishing, particularly to raise ready cash for community 
development projects, has had deleterious effects on parrotfish and grouper in several areas, with 
concomitant community restrictions on such fishing in some (e.g. the Macuata coast in Fiji (Indar 
Dev Raj, pers. comm.), and Woleai in the Federated States of Micronesia (Moses Nelson, pers. 
comm.)). 

Unfortunately, as mentioned earlier, the "bounds of sustainability" can be altered under the 
effects of human terrestrial activities, with reductions due to siltation, herbicide/pesticide runoff 
or loss of habitat (e.g. mangroves) and even potential increases for some bivalve molluscs 
through lagoon eutrophication. There is very little quantitative information available about this 
at present. Only the qualitative observation that it seems to be a significant influence around 
some densely-populated islands. 

Problems in Pacific Island coral reef fisheries tend to fall into two categories:- demand for food 
on islands with small reef areas relative to large human populations; and export fisheries 
targeted on a narrow range of species that are not traditionally essential to subsistence nutrition. 

Densely populated islands: Pacific Islanders enjoy, in general, a lower level of poverty than 
other developing countries. Natural sources provide enough to maintain the majority of the 
population in a subsistence life-style, and a long history of marine resource tenure by a largely 
coastal population with a community-oriented approach to life ensures that the benefits are fairly 
equitably distributed. Although there were notable disease-induced declines in many Pacific 
Island populations following first contact by Europeans, populations growth rates are now fairly 
high (populations having doubled in the past 30 years, according to the SPC Demography 
Programme), and much of this increase in population is being concentrated into the more 
urbanised islands. It is the more urbanised islands and capital cities that are the main focus for 
concern, with nearby reef-fish stocks under heavy subsistence pressure from a population that is, 
in many cases, disenfranchised from its custodial linkages with the reef, and major additional 
problems caused by excessive terrestrial influence on the reefs themselves. South Tarawa in 
Kiribati, Funafuti in Tuvalu, Majuro in the Marshall Islands, Rarotonga in the Cook Islands, Suva 



lagoon in Fiji, Saipan in the Northern Marianas, American Samoa and Guam, are examples of 
such concern. It can not be said that reef fisheries have collapsed in these areas, and their excess 
demand in most cases can still be met from other islands, but they are areas where individual 
species overfishing and overall ecosystem changes are likely to be noticed. Many of these areas 
are now the focus of special management attention. 

Export fisheries: As mentioned previously, export fisheries are not new to the Pacific Islands 
and, in some cases these fisheries are accepted as "pulse" fisheries, with little attempt by local 
communities to maintain a continuous sustainable yield. The economics of the bêche-de-mer 
(dried sea-cucumber) and trochus shell trade dictate that exports shipments must have a 
minimum volume to be economically viable which, in the case of a small island, may be in excess 
of the short-term carrying capacity of the stock. If the organism is not a subsistence food source, 
which is true in the Pacific Islands for most sea-cucumber species, and for trochus where it has 
been introduced outside its natural range, there is even less incentive for maintaining continuous 
sustainability, but it is accepted that most of these stocks are comparatively resilient and will 
"bounce back" in the 2-5 year time frame. 

Real problems occur when the organism targeted for export is a less-resilient, slower-growing 
species, and the need for ready cash can over-ride the ingrained conservative impulse, 
particularly when this may only be one component of a multi-species fishery that will still, after 
all, support the nutritional needs of the population. Giant clams, coconut crab, turtle, crocodile 
and, lately, the export trade in live groupers are all examples of such "high-risk" fisheries. 
Recovery times for such fisheries may be far longer - in the order of 10-20 years - and then only if 
they are left comparatively undisturbed, which is unlikely when they are also taken for 
subsistence purposes. These rarer, slow-growing, species tend to be reserved in Pacific Island 
tradition for special occasions, and their disposition is usually directly under the control of a 
chief, but even this occasional off-take may be too much when it comes on top of a pulse of 
intensive commercial fishing, or where there is a high tourist population demanding luxury 
seafood. Again, this is being recognised in some areas, and Fiji, for example, has placed a 
moratorium on all turtle fishing, whilst the Solomon Islands has recently banned the taking of 
crocodile (Sylvester Diake, pers. comm.). 

There is not much export of reef fin-fish in general from Pacific Islands and what there is tends to 
go to other Pacific Islands or Pacific Islander communities. Local reef-fish prices, coupled with 
transport costs, are high enough to make export generally unprofitable. Indeed, imported sources 
of temperate-water fish are usually cheaper. The main concerns are for those species mentioned 
previously where the main demand from Asia, and increasingly China, is insatiable.  

In conclusion, we are not trying to give the impression that there is cause for complacency regarding 
Pacific Islands reef fisheries. There is not. There is definite cause for concern in some areas and concerning 
some species, and a general lack of institutional capability to deal with inevitable future problems, but we 
feel that it necessary to point out that Pacific Island reef fisheries are probably in much better shape overall 
than most other fisheries in the world, and this is in part due to the ingrained traditional nature of the 
community management of these fisheries. There is still time remaining to address Pacific Island coral reef 
fishery problems before they grow overwhelming, and there is even something that the Pacific Islands can 
teach the rest of the world about fisheries management, as trends towards resource ownership intensify. 
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Table 1. Summary of available data on Pacific Islands reef fin-fish yields 

(After Dalzell and Adams, 1996) 

Location (Country)  Island  
type 

Coral 
reef 
area 

studied
(km2) 

Annual 
reef fin-

fish  
catch (t) 

Human  
population

in 
'catchment'

(n) 

Human 
Population

density  
(n/km2 of 

reef) 

Annual 
reef fish 

yield  
(t/km2 
of reef) 

Guam (all)  HIS  43.1  38.8  133,152  3089.37  0.79  
Tutuila (Am Samoa)  HIS  25 176 54,600 2184.00 7.04 
Moorea (Fr. 
Polynesia)  HIS  50 50 9,000  180.00  1.00  

Kosrae (FSM)  HIS  30.8  60 7,400 240.26 1.95 
Tutuila (Am Samoa)  HIS  3.6  61.3  7,182  1995.00  17.03  
Vanuatu  HIS  1063  2019  142,000  133.58  1.90  
Mainland (New 
Caledonia)  HIS  1600  3000  164,173  102.61  1.88  

Western Samoa (all)  HIS  220  1935  105,323  478.74  8.80  
Yap (FSM)  HIS  131  226.3  6,646  56.49  1.73  
Koro (Fiji)  HIS  2.45  9.6  309  126.12  3.92  
Uvea (Wallis)   70.3  330  9,000  128.02  4.69  
W. Manus (PNG)  HIS  61.1  173.6  3,379  55.30  2.84  
Tigak Is (PNG)  HIS  143.7  39 683 4.75 0.27 
Palau  HIS  450  1057  15,000  33.33  2.35  
Lakeba ( Fiji)  HIS  5.91  26.2  365  61.76  4.43  
Port Moresby (PNG)  HIS  116  524  5,447  46.96  4.52  
Moala (Fiji)  HIS  42.6  434.5  2,118  49.72  10.20  
Cokovata ( Fiji)  HIS  29.6  242.7  833  28.14  8.20  
Nukutuba (Fiji)  HIS  16.8  77.3  220  13.10  4.60  
Ono (Kadavu, Fiji)  HIS  103.9  270.1  580  5.58  2.60  
NW Vanua Levu (Fiji)  HIS  701.3  1,521  29,600  42.2  2.16  
Tongatapu (Tonga)  COI  100  350  30,000  300.00  3.50  
Nauru  COI  7.4  35.2  9,900  1337.84  4.76  



Niue  COI  6.2  58 2,200 354.84 9.35 
Tamana (Kiribati)  COI  1.68  107  1,376  819.05  63.69  
Niutao (Tuvalu)  COI  3.05  62 750 245.90 20.33 
Washington (N. Line 
Is)  COI  6.4  94.7  636  146.3  14.80  

Kuria (Gilbert Is)  COI  13.02  176.4  985  75.65  13.55  
Tarawa (Gilbert Is)  ATO  129  3304  28,800  223.26  25.61  
Ontong Java ( 
Solomon Is)  ATO  12.2  7.3  1,400  114.75  0.60  

Ouvea (New 
Caledonia)  ATO  40 70 3,000  75.00  1.75  

Nanumea (Tuvalu)  ATO  20.52  25.6  976  47.56  1.25  
Funafuti (Tuvalu)  ATO  24.22  120  3,990  164.74  4.95  
Lamotrek (Caroline 
Is)  ATO  8.8  18.8  278  31.59  2.14  

Aitutaki (Cook Is)  ATO  50 154 2,000 40.00 3.08 
Fakaofo (Tokelau)  ATO  18.5  71.9  700  37.84  3.89  
Aranuka (Gilbert Is)  ATO  22.25  186.7  1,002  45.03  8.39  
Butaritari (Gilbert Is)  ATO  87.61  1235  3,786  43.21  14.10  
Palmerston (Cook Is)  ATO  16.8  23 66 3.93  1.37  
Maiana (Kiribati)  ATO  84.72  989  2,184  25.78  11.67  
Abemama (Gilbert Is)  ATO  67.86  1690  3,218  47.42  24.90  
Fr. Polynesia 
(Tikehau)  ATO  93 200 280 3.01 2.15 

Fanning Atoll (N. 
Line Is)  ATO  32.3  60.0  1,309  40.5  1.86  

HIS = high island, COI = coral Island, ATO = Atoll  

Table 2 - Summary of Fisheries production from Pacific Island coastal waters 



 

(Modified from Adams and Dalzell, 1996) 
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