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Editorial
I am delighted to introduce the 150th edition of the SPC Fisheries 
Newsletter, a milestone marking 46 years since the first issue in 1970.  

Our fisheries programme was established in 1954, two years after 
hosting the first Fisheries Conference in Noumea in 1952 and 
six years after SPC itself was founded in 1947. Since then, the 
development of both SPC’s fisheries programmes and the Fisheries 
Newsletter has reflected the fundamental economic and cultural 
significance of this sector to Pacific Island people.

Today, the Fisheries Newsletter is read throughout the region and 
internationally, and is considered a primary source of scientific 
and technical information, advice and advocacy for a sustainable 
fisheries sector in the Pacific Islands region. 

Two feature articles in this 150th edition trace the evolution of 
SPC’s Coastal and Oceanic Fisheries Programmes, which are 
now the two main programmes of the Fisheries Aquaculture and 
Marine Ecosystems Division (FAME). Other articles highlight 
the continued importance of FAME’s role in designing scientific 
bio-economic models, analytical methodologies and assessment 
techniques to provide the best scientific projections and advice 
to assist Pacific Island countries and territories in sustaining the 
ocean’s health and harnessing its wealth sustainably. 

The 150th SPC Fisheries Newsletter is dedicated to past and pres-
ent SPC staff and to our colleagues and partners throughout the 
Pacific Island fisheries sector.

Moses Amos  
Director, Fisheries, Aquaculture and Marine Ecosystems Division

Reef passage to Nukufetau village, Tuvalu (image: George Vann Temanaui). 
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Crossing the bridge between science and management:  
The 12th meeting of the Scientific Committee of the WCPFC
Representatives from countries across and beyond the Pacific met this past August in Bali for the 12th Regular Session of the 
Scientific Committee (SC) of the Western and Central Pacific Fishery Commission (WCPFC). In this meeting, delegates review 
the latest science relevant to the management of migratory species in the Western and Central Pacific Ocean (WCPO), and make 
formal recommendations to the WCPFC meeting, which is held in December every year. The SC meeting is the key and most 
exciting meeting for the scientists of the Oceanic Fisheries Programme (OFP) of the Pacific Community (SPC); as the WCPFC’s 
science services provider, the OFP deliverables presented at this meeting (over 40 SC papers by OFP authors) provide the back-
bone for these important discussions – and it is the key pathway through which OFP’s work translates into concrete outputs for 
Pacific communities. The OFP team was heavily involved in presentations and working groups for all of the four themes reviewed 
by the SC: data and statistics, stock status, management issues and ecosystems and bycatch mitigation.

One of the exciting developments on the data and statis-
tics front this year was the first official annual provision of 
full operational data for all Japanese fleets. Japan now joins 
Korea and China, which both began providing such data 
last year, and the USA, which has provided data since 2007. 
Operational (set-by-set) data are available from all Pacific 
Island countries and territories but distant-water fishing 
nations have historically provided data aggregated at a 
much coarser level (in time and space). This contribution 
from Japan provides great opportunities for SPC scientists 
to better account for the impact of fleet dynamics in the 
management of complex, large-scale fisheries, and in par-
ticular to improve the indices of tuna abundance that are 
used to inform stock assessments.

In parallel, talks of electronic reporting (ER) and electronic 
monitoring (EM) occupied an important place both before 
the meeting (with a two-day working group on this topic), 
and on the floor, with several delegates mentioning ER and 
EM in their interventions. ER and EM gathered overwhelm-
ing support across member countries to move ahead with the 
development of data standards, trials and implementation. 
The growing and universal interest in applying these technol-
ogies to Pacific fleets is sure to lead to breakthroughs in fisher-
ies data collection and management in the years to come.

In the ongoing quest to improve the quality of species and 
size composition data for the purse seine fleet, a new data 
source is being explored: cannery receipts data. Compa-
nies routinely document both species and size distribution 
when they purchase a vessel’s catches, and this detailed 
information is gathered for all catches (compared with cur-
rent observer-based methods which sample 0.2–0.5% of 
the catch). SPC verified that the sample of available data 
matched up with observer records and highlighted the 
potential for this unconventional source to transform the 
SPC’s data collection toolbox for purse seine fisheries. It 
was also emphasised that, to realise this potential, the can-
nery data need to be available comprehensively so that all 
purse seine trips can be cross-checked in this way.

Assessments of stock status provided by both OFP and ISC1 
again drew lively discussions, with the stock status of Pacific 
bluefin and skipjack tuna keeping the delegates occupied 
for many hours. The two stock assessments on the SPC’s 
to-do list for 2016 were skipjack tuna and South Pacific blue 
shark. Skipjack tuna is the most caught species of tuna in the 
Pacific (1.8 million tonnes in 2015) and the raison d’être for 
the extensive purse seine fishery in the tropics. This species 
is fast-growing and short-lived, and, accordingly, previous 
assessments by SPC have shown that it was above or close 
to the agreed management target reference point, reflecting 
the stock’s ability to sustainably support high levels of fish-
ing pressure. This year’s assessment was no different except 
for the extra twist of the strong El Niño event that took 
place during 2014 and 2015, which resulted in increased 
fishing and relatively large catches in the Central Pacific, 
which was concurrent with improved recent recruitments 
and stock status. The dynamics of the stock and fishery over 
the next few years will be especially interesting to follow as 
we move away from El Niño conditions.

The stock assessment for the South Pacific blue shark 
was not such smooth sailing. Successful stock assessment 
models require good knowledge of the species’ biology, 
together with a reliable and sufficiently long time-series 
of catches. In this first iteration of an assessment for this 
stock, the catches for this species, despite it being the 
most commonly observed shark bycatch in the longline 
fishery, had to be estimated since catches for sharks tend 
to be severely under-reported across fleets. As sharks live 
for so long, especially compared with tropical tunas (e.g. 
the blue shark lives for over 20 years compared with skip-
jack, which lives for 5 years), long time-series of catch data 
are especially important, but the further back in time the 
data go, the more challenging it becomes to reconstruct 
catches. Because of both data and modelling challenges, 
the OFP stock assessment team were unable to satisfacto-
rily estimate the current status of the stock for this year’s 
SC, but are working hard to identify potential approaches 
to improve this in the future.

1	 International Scientific Committee for Tuna and Tuna-Like Species in the North Pacific Ocean
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In addition to stock assessments, the OFP team also pre-
sented an update on planned management strategy evalu-
ation (MSE) analyses for both skipjack and South Pacific 
albacore tuna. The MSE approach can directly model all of 
the practical steps that go into the management of a species, 
from data collection and assessment to the implementation 
of fishing regulations, and relies on extensive stakeholder 
participation for its success. The framework for this partici-
pation within WCPFC is still being agreed upon but will 
likely involve several preparatory workshops to be attended 
by country delegates.

Another initiative progressed by the OFP team is the devel-
opment of bycatch data exchange protocol (BDEP) tem-
plates to summarise bycatch data. This project is currently 
focused on ensuring that bycatch data are properly summa-
rised and available to WCPFC members. It will facilitate the 
exchange and sharing of these data so that this important 
source of information on the interactions between fisheries 
and ecosystems can be accessed by all interested stakeholders.

Continuing from the bycatch theme, three species groups 
were assessed this year for the designation under the ‘key 
shark/elasmobranch species’ status: devil rays, manta rays and 
pelagic stingrays. This designation was based on a review of 
eligibility criterion done by OFP. Traditionally when species 
get this designation, they have to be reported on vessel log-
sheets (not just by observers) and they become included in the 
Shark Research Plan, which can entail both formal updates on 
stock status and/or further research on the species’ biology. 
The main outcome of this year’s review process was that, for 
species where there are good catch estimates already (if, for 
instance, they are mostly caught on fleets with high observer 
coverage, as devil and manta rays are), the delegates needed to 
clarify the definition for ‘assessment-only’ species (i.e. those 
that only get considered in the Shark Research Plan). So far, 
no species have received this special designation.

From the scientists’ perspective, a significant win this 
year was the recognition that tagging programmes should 
be an ongoing component of the SC’s work, given their 
role as a critical input into tuna stock assessments. To sup-
port this, substantial new funding was recommended in 
the SC budget for the Pacific Tuna Tagging Programme. 
This research programme relies on extensive tagging trips 

across the Western and Central Pacific Ocean and deliv-
ers essential inputs into the movement and stock status of 
key tuna species. The resulting information is particularly 
important for the WCPO skipjack assessment, and hence 
the management of equatorial purse seine fisheries, for 
which indices of abundance are particularly hard to esti-
mate using conventional approaches.

An important increase in funding was also allotted to the 
tissue bank, which collects and archives a reference collec-
tion of biological samples of marine organisms from the 
Pacific to allow innovative analyses to be conducted on a 
large geographical scale. For example, it has been used to 
look at mercury levels in tuna muscle at the scale of the 
Pacific, allowing us to identify areas of higher and lower lev-
els of mercury content. With some samples as old as 20–30 
years, it also provides the opportunity to analyse the effect 
of climate variability and climate change on this large and 
complex ecosystem on which tuna fisheries are so reliant.

In addition to SPC’s work, excellent contributions were 
presented by our scientific colleagues who work across the 
Pacific, including assessments for Pacific bluefin tuna and 
blue marlin by ISC, seabirds by-catch mitigation measures 
by New Zealand and Japanese scientists, ongoing research 
on post-release mortality in sharks by NOAA2, and new 
swordfish growth and maturity estimates by CSIRO3, which 
will prove useful in next year’s assessment for this species.

Back at the office, the team gears up for the next year’s 
assessments for yellowfin tuna, bigeye tuna and sword-
fish (reflecting SC’s recommendations), the meeting of 
WCPFC’s Technical and Compliance Committee, and of 
course, the Commission meeting to be held in Fiji in a few 
months, where the SC’s and TCC’s recommendations are 
reviewed and translated into actual management measures 
and regulations.

For more information:
Laura Tremblay-Boyer
Fisheries Scientist (Stock Assessment), SPC
LauraT@spc.int

2	 National Oceanic and Atmospheric Administration of the US Department of Commerce
3	 Commonwealth Scientific and Industrial Research Organisation, Australia

Long time-series of catch data are essential for shark stock assessment.
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12th Central Pacific tuna tagging cruise: research area shifts west
Since 2008, the tagging cruises organised by SPC have been designed to catch and tag tuna in areas where pole-and-line fishing 
gear is not efficient due to bait ground absence. Using special trolling gear developed in Hawaii, and targeting the National 
Oceanographic and Atmospheric Administration’s Tropical Atmosphere Ocean (TAO) project buoys anchored between the 180° 
and the 140°W meridians (Figure 1), the Central Pacific (CP) tagging cruises have improved the overall spatial coverage of the 
Pacific Tuna Tagging Programme tag releases. Interestingly, they have also greatly increased the number of bigeye tuna tagged to 
nearly 38,000, which represents more than 92% of the fish captured during this research. Recapture data from tagged bigeye show 
large-scale movements from the Western and Central Pacific Ocean to the Eastern Pacific Ocean, suggesting that species stocks 
should be managed at the whole Pacific Ocean scale. The data recovered from archival tagged bigeye (125 fish from 651 releases 
to date) have provided considerable information on bigeye behaviour and habitat utilisation. This knowledge is important for 
estimating fish relative abundance and their catchability by type of fishing gear.

The main goal of the 12th Central Pacific tuna tagging 
cruise (CP12) is to obtain similar information on the west-
ern side of the 180° meridian, where the number of tagged 
bigeye is considerably smaller than on the eastern side. The 
research area is along the 165°E meridian where TAO buoys 
are anchored and along the 5°S parrallel and the 170°E 
meridian (Figure 2). In addition to these TAO buoys, CP12 
will have the opportunity to tag fish associated with drift-
ing fish aggregating devices (dFADs) that two purse-seine 
companies, Tri Marine and South Pacific Tuna Corpora-
tion, have agreed to give us access to. Some of these dFADs 
will be equipped with acoustic receivers, and tuna and asso-
ciated species captured around the FADs will be tagged with 
pressure-sensitive acoustic tags. The information obtained 
will give us a better understanding of how the dFADs affect 
these species. The Republic of Korea, the European Union, 
SPC, the Western and Central Pacific Fishery Commission 

and the International Seafood Sustainability Foundation 
(ISSF) are co-sponsoring the research.

FV Gutsy Lady 4, the same boat chartered in 2015 for CP11, 
will be our tagging platform for CP12 (Figure 3). Although 
its home port is a long way from the targeted fishing zone, 
the boat is considered to be the best option available in the 
region to meet the requirements of this type of cruise.

We plan to attach a minimum of 2000 conventional and 
50 archival tags to bigeye tuna during the cruise (Figure 4). 
Depending on the species composition of tuna schools, 
yellowfin tuna will also be tagged. Five dFADs will be 
equipped with satellite acoustic listening stations that will 
each record and send data transmitted by 20 fish implanted 
with sonic transmitters. 

Figure 1. 2006–2015 Pacific Tuna Tagging Programme releases by species; the dotted square shows the Central Pacific releases.
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Figure 2. Approximate planned track of the 12th Central Pacific tuna tagging cruise (green line). The red flags are the anchored TAO 
buoys; the dotted blue line is the transit leg between the boat’s home port (Honolulu) and Majuro, which is the departure point 
for the scientific research.
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Figure 4. A bigeye tuna implanted with an archival tag ready to be released 
(image: Fabien Forget).

Figure 3. Seven pepole took part in the 12th Central Pacific tuna tagging  
cruise aboard FV Gutsy Lady 4 (image: Fabien Forget). 

For more information:
Bruno Leroy
Fisheries Scientist (Ecosystem Monitoring), SPC
BrunoL@spc.int
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CSI: Noumea!  
Can anyone identify this mysterious fish? Episode 1
Part of the fisheries laboratory work at the Pacific Community (SPC) focuses on the taxonomy of living pelagic organisms from all 
parts of the Pacific such as squid (Figure 1), crustaceans (Figure 2), gelatinous plankton (Figure 3) and fish (Figure 4).

What is taxonomy?
Taxonomy is the science of describing organisms and classi-
fying them into units known as taxa (singular taxon), which 
makes the identification and naming process of organisms 
possible. A taxon or taxonomic group covers species that 
share specific criteria. Taxonomic classification is organised 
in the shape of a tree that starts at the broadest level (trunk) 
and separates into successive divisions (branches) followed 
by the most descriptively precise level (leaves). The broadest 
level is known as the ‘kingdom’ (e.g. the animal kingdom or 
the plant kingdom, which cover all animals and all plants, 
respectively). The species, together with its genus, is the 
most precise level. There are many taxonomic levels that 
lie between kingdom and species (see figure 5) – these are 
phylum, class, order, family and genus. These levels cover 
fewer and fewer species as the classification of an organism 
becomes more particular. All taxa are given names in Latin 

so that they can be recognised internationally (i.e. a species 
always carries the same scientific name, whether it is in Mex-
ico or Fiji). Figure 5 shows two examples of marine species 
classification. 

Taxonomy concentrates mainly on morphological and 
anatomical criteria but also distinguishes one species from 
all others due to a whole set of characteristics including 
anatomy, biology, physiology, and others. Certain reference 
documents condense and rank this type of information and 
offer a series of alternatives known as dichotomous keys that 
cover the morphological characteristics of a specimen.

In such keys, a very wide range of criteria are taken into 
consideration such as the position of the fins, the number 
of spines and rays, the shape of the jaw, the shape and num-
ber of teeth, the shape and number of scales, whether or not 
there are photophores, the shape of the gills and the number 

Hooked hawksbill turtle (Eretmochelys imbricata)  
(image: © naturepl.com /Jeff Rotman/WWF).

Figure 2.  
Oplophorus  
spinosus.

Figure 3. 
Anthomedusae.

Figure 4.  
Bathysaurus  
ferox.

Figure 1.  
Liocranchia  

reinhardti.
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of gill rakers (small spines located on the gill arches), the 
shape and number of vertebrae, etc. Very detailed observa-
tions of such criteria make this work rather complicated. 

Most of the time, the specimens that are analysed in the 
laboratory are already known to science, but occasion-
ally difficulties arise during identification and, therefore, 
classification.

Figure 5. The pathways used to classify two marine species: Acanthocybium solandri (wahoo) and  
Sthenoteuthis oualaniensis (purpleback flying squid).

GenusFamilyOrderClassPhylumKingdom Species

Acanthocybium

Thunnus

Eucleoteuthis

Sthenoteuthis

Thysanoteuthidae

Gempylidae

Scombridae

Ommastrephidae

Spirulida

Anguilliformes

Perciformes

Ogeopsida

Caelacanthi

Actinopteri

Cephalopoda

Bivalvia

Chordata

Mollusca

Animalia

solandri

oualaniensis

Figure 6. Sample NEC3018/M098/03 (length: 61.7mm SL).

In February 2016, as taxonomist for SPC’s Oceanic Fish-
eries Programme, I was in charge of identifying a fish that 
came from a sea expedition in the waters off New Caledo-
nia. This small fish, about 6 cm long, appeared to be a well-
known fish but certain details raised questions. 

So, an in-depth study was made of its morphology; i.e. all 
the visible parts of the fish were measured (total length of 
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the fish, size of its head, snout, all the fins, etc.) and all the 
fins’ rays and spines were counted.

Special attention was paid to details so as to note specific 
features such as, for example, the shape of the jaw and the 
teeth. Photos were taken of all the external parts (see Figures 
7–11). 

However, even with all the information that was collected 
on the fish’s external morphology and dichotomous keys, a 
precise species was unable to be identified. 

Only a few species have dorsal-fin spine and ray counts simi-
lar to this specimen; i.e. Scombridae (tuna and wahoo fam-
ily, among others) and Gempylidae (escolar family).

But the shape of the jaws, the lack of a lateral line, and the 
specimen’s long canines are not characteristic of Gempylidae.

This fish did have a long snout and jaws that looked like a 
beak, its gill spines were small and its ventral fin was well-
developed like the species Acanthocybium solandri. How-
ever, other criteria did not correspond to that species, such 

Figure 7. Location of ventral fin.

Figure 9. First gill arch.

Figure 11. Upper and lower jaw.

Figure 8. Ventral fin.

Figure 10. Gill spines of the first gill arch.
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as, for example, the existence of two anal spines whereas A. 
solandri doesn’t have any. The shapes of its anal and dorsal 
spines were different, too. 

This is probably a juvenile fish and certain characteristics 
can change as fish grow. It is very hard to find dichotomous 
keys or even studies relating to juvenile fish; most available 
keys only make it possible to identify fish at the larval or 
adult stages. 

Therefore, another important criterion for identification 
was applied: the number of vertebrae. In order to get that 
information, fish are often dissected. In this precise case, 
it was impossible to carry out a dissection given that there 
was only a single specimen and so it was important to 
keep it intact and not to harm it in any way. For all those 
reasons, this strange fish specimen was taken to a radiol-
ogy clinic to be x-rayed. Thanks to the very clear image 
obtained (see Figure 12), 64 vertebrae could be counted. 
Two Gempylidae species have the same number of verte-
brae but they differ from the specimen on a lot of other 
points. A. solandri also has 64 vertebrae, but it was already 
know that it is not that species.

The x-ray helped round out the information about this myste-
rious fish. However, the combined internal and external mor-
phological criteria still did not allow us to identify the fish. 
Therefore, world specialists were contacted and provided 
with this information along with questions about the initial 
morphological description that was obtained. They all had 
their doubts and none of them offered any possible names.

Figure 12. X-ray of specimen NEC3018/M098/03.

The decision was then made to continue the investigation 
through DNA testing, which could help us pinpoint a fam-
ily, a genus or a species. Then by compiling all the informa-
tion, it may be possible to connect this specimen to a known 
species … or determine that an unknown species is involved, 
which would then need to be described and named.

The tests are currently being analysed and we are impa-
tiently awaiting the results.

Acknowledgements
The author would like to acknowledge Dr Benjamin Marc 
and his colleagues Maïté Mauret and Anne Gibert, who per-
formed the x-ray of this little unidentified specimen.

For more information:
Elodie Vourey
Laboratory Assistant (Taxonomy), SPC
Email: elodiev@spc.int
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John Randall, securing images for all species that are 
included in the guide proved to be major challenge; thereby, 
images were provided by researchers and amateur fish pho-
tographers from locations as far afield as Australia, Canada, 
Japan and the United States. 

The guide has been produced with financial assistance from 
the Australian Government Department of Foreign Affairs 
and Trade, and the European Union through the ‘Scientific 
Support for the Management of Coastal and Oceanic Fish-
eries in the Pacific Islands Region’ (‘SciCOFish’) project. 

Copies of the waterproof guide, which contains approxi-
mately 320 of the most commonly targeted coastal sharks, 
rays and bony fishes, will be distributed to fisheries agencies 
across the region.

For more information:
Dr Brad Moore
Coastal Fisheries Scientist, SPC
bradleym@spc.int

Boris Colas
Technical assistant (Graphic designer), SPC
borisc@spc.int

SPC releases new identification guide for coastal finfish
The new ‘Identification guide to the common coastal food fishes of the Pacific Islands’ by Brad Moore and Boris Colas has been 
produced by the Pacific Community (SPC) to assist fisheries officers in the identification of the common coastal food fishes that are 
encountered in catches or during market surveys. 

Catches of coastal finfish in the Pacific Islands region are 
typically characterised by a wide variety of species from 
many different taxonomic families. Often closely-related 
species exhibit vastly different life histories – particularly 
with respect to growth rates, maturity schedules and lon-
gevities, and thus may have vastly different vulnerabilities 
to fishing pressure. The guide will assist in accurately iden-
tify harvested species, which will improve the reporting of 
catches, the monitoring of coastal fisheries in the region and 
ultimately lead to more effective management. 

The information included for each species consists of a high-
resolution photo, the scientific and common English names, 
a description of the key identifying features that are addition-
ally linked to the photo, the species’ likely presence or absence 
for each individual Pacific Island country and territory, and, 
where relevant, notes on similar species, and the key features 
that can be used to distinguish these from each other. 

As the guide is intended to aid fisheries officers in the iden-
tification of species that are encountered during their catch 
or market surveys, it was considered important to include 
photos of dead fish (where possible) – rather than under-
water images – as these would be similar to the states and 
colours of fishes that officers will encounter during their 
surveys. While the bulk of the photos of each species were 
provided by renowned ichthyologist and fish photographer 
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to science-based fisheries management but to date, there has 
not been any systematic research done on South Pacific eels.

Dr Pickering said ‘The South Pacific is the last frontier of 
freshwater eel research. SPC member governments and 
administrations need scientific information or capacity to 
make policies for conservation and management of eels, so 
international collaboration is necessary.’ and that ‘SPC has 
been participating in a South Pacific eels research network 
of international experts and recently hosted the third meet-
ing of this network in collaboration with the University of 
the South Pacific. Our involvement in this network and our 
facilitation of Pacific students to study in Japan on eel topics 
led to an invitation to join prominent eel experts and par-
ticipate in this research.’ 

The eel researchers for Legs 2 and 3 included Katsumi Tsu-
kamoto and Michael J Miller of Nihon University in Japan, 
Mari Kuroki of University of Tokyo, Noritaki Mochioka 
of Kyushu University, Robert Schabetsberger of Salzburg 
University, Yu-San Han from Taiwan, Pierre Sasal of CNRS 
CRIOBE Moorea, and Eric Feunteun and Anthony Acou 
of the Muséum National d’Histoire Naturelle in France. 
Among a group of post-graduate students working in eel 
projects on-board was a Fijian PhD candidate, Chinthaka 
Hewavitrarane, who is enrolled at Kyushu University.

The search is being undertaken for the spawning areas of 
tropical South Pacific eels in order to better understand the 
spawning ecology and environment of the tropical eels, and 

SPC FAME scientists participate in Japanese research cruise on tuna 
food webs, and on freshwater eel larval migrations

Ms Vourey boarded the Hakuho Maru for the third leg of 
the voyage between Pago Pago in American Samoa and 
Papeete (French Polynesia) to work on micronekton (small 
organisms such as fish, squid, crustaceans and gelatinous 
organisms) that are consumed by tuna.

Ms Vourey said ‘SPC’s Oceanic Fisheries Programme took 
this opportunity to collect micronekton across the Pacific 
to acquire knowledge on the spatial distribution and species 
composition of the tuna forage. By increasing our under-
standing of the tuna forage, we are in a better position to 
forecast the tuna movements which are in permanent quest 
for food.’ She added ‘This is the second Japanese research 
cruise we are involved in, the previous one being in 2013, 
and by collecting micronekton in the region on a regular 
basis it gives us a tool to monitor the changes occurring 
in the ecosystem and to understand the impact of those 
changes on the tuna resource.’

During the voyage’s second leg from Noumea, New Cal-
edonia to Pago Pago, Dr Pickering joined an international 
team of expert scholars to help study South Pacific freshwa-
ter eels, which undergo long migrations between freshwater 
growth habitat and marine oceanic breeding habitat. 

One of the objectives of this scientific exploration is to dis-
cover the spawning grounds of South Pacific freshwater eels, 
and to obtain genetic samples of eel larvae in an effort to 
better understand the genetic relationships and evolution of 
eels. Knowledge of breeding and life cycles is fundamental 

Hakuho Maru berthed in Noumea at the start of Leg 2 of its research voyage through the South Pacific.

During August 2016 two scientists from the Pacific Community’s (SPC) Fisheries, Aquaculture and Marine Ecosystems (FAME) 
Division, Dr Tim Pickering and Elodie Vourey, participated in a South Pacific research expedition on board the University of 
Tokyo’s oceanographic research vessel, Hakuho Maru.
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Close-up of the head of a freshwater eel larva.

Work on deck to deploy the sampling gear continued day and 
night. This is the CTD with Nisken bottles, about to be lowered  
to 1000 m depth.

Freshwater eel leptocephalus larva caught in the oceanic waters north of Fiji.

Leptocephalus larvae hunt. Each plankton haul has to 
be carefully examined by the scientific team to find the 
transparent, ribbon like eel leptocephalus larvae among all 
the other sea creatures in the plankton catch.
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The method that eel scientists use to locate eel spawning 
grounds is to first collect freshwater eel leptocephalus lar-
vae across a wide area of ocean and look for the place where 
larvae are smallest and youngest. This box of sea area is next 
searched for newly spawned eel eggs. Finally, once the ‘box’ 
is better defined, techniques like underwater video can be 
used to confirm the presence of spawning adult eels.  The 
August 2016 cruise of Hakuho Maru has commenced with 
the first of these steps for the South Pacific tropical eels.

By the end of Leg 2 on 19 August 2016, the team had col-
lected 7 freshwater eel larvae. A surprise was the collection 
of 4 larvae of the Australian shortfin eel Anguilla australis, 
which is a temperate eel species, in a sea area north-west of 
Fiji Islands. These larvae were only 10–12 mm long and 
therefore less than three weeks old. They were found mov-
ing westward in the Southern Equatorial current, so must 
have been spawned somewhere east of Fiji and north of 
Tonga. 

This sets a new record for the smallest A. australis larvae ever 
collected (the previous record was 20 mm). This is a major 
discovery, with important implications for understanding 
the early life cycle ecology of the Australian shortfin eel. It 
raises more questions, such as: how do the adult eels find 
their way from Australia and reach the correct place in the 
vast ocean to aggregate for breeding? 

All pictures in this article by Tim Pickering.

For more information:
Tim Pickering
Freshwater Aquaculture Adviser, SPC
TimP@spc.int

their migration ecology. A similar and successful search by 
Hakuho Maru for the spawning ground of the Japanese eel 
in the north Pacific during the 1990s had strong commer-
cial motives behind it, because there are valuable industries 
based upon utilisation of eels in Japan and China. 

By contrast, such a costly expedition by a Japanese vessel 
to study South Pacific eels is motivated mainly by scien-
tific curiosity – particularly because the ecology of tropical 
eels appears to be quite different from temperate eels. For 
SPC members, the spin-off benefit is that this research will 
assist the understanding of the mechanisms of between-year 
resource size fluctuations and thus help the management of 
eel fisheries. 

Life on board Hakuho Maru revolved around a four-hour 
watch system, with all scientists rostered to complete two of 
these watches per day. The vessel was thus operating around 
the clock, day and night. Everybody was expected to work 
alongside the ship’s crew and perform every task related to 
the deployment of the sampling gear and processing of col-
lected samples. 

Eel leptocephalus larvae were caught by setting an Isaacs–
Kidd midwater trawl (IKMT) net that was towed behind 
the vessel. This delivered a bucket-full of plankton on each 
haul that then needed to be carefully sorted piece-by-piece 
to find the eel larvae, which could be as small as 5 mm or as 
large as 200 mm. Most of the eel larvae found was not fresh-
water eels but rather of the marine eel families like morays 
or congers, which are themselves worthy topics for research. 
A vertical-tow North Pacific Standard (NORPAC) net col-
lected nekton for the tuna food web analysis. A conductiv-
ity, temperature, and depth (CTD) recording instrument 
with Nisken sea water collection bottles was deployed at 
each sampling station to describe the oceanic conditions at 
each layer of the water column down to 1000 m depth.

Adult eels migrate from island rivers to oceanic spawning areas; leptocephalus larvae swim from these spawning areas back to island rivers. The red 
question marks signify that the location of the spawning area(s) are not yet known. The black question marks signify that it’s not known whether  
the eels of biogeographically remote French Polynesia spawn together with other eels of the tropical Pacific, or have a different spawning area  
(illustration: Boris Colas, SPC).  
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(Kavieng) and Palau. The organisation promotes best fish-
handling practices for sport fishing and has trained guides 
in Cook Islands, PNG, Niue and New Caledonia. 

This article presents a summary of the analysis of data col-
lected by a single operator in New Caledonia – Blue Calé-
donie Fishing Trips (BCFT). It provides an overview of the 
data collected through simple tourist questionnaires that are 
administered at the end of their visit to New Caledonia. It 
goes on to provide an estimate of the total economic value 
of BCFT and the target species. 

Context: Tourism in New Caledonia
Data collected and published by the Institut de la Statis-
tique et des Études Économiques (ISEE) in New Caledonia 
recently showed growth in visitor numbers: 107,000 visi-
tors were recorded in 2014, increasing to 114,000 visitors 
in 2015.3 Fifty-three per cent of the visitors came with the 
express reason of vacationing in New Caledonia, 23% came 

A preliminary economic valuation of the sport fishing  
industry of New Caledonia

Introduction 
Sport fishing has huge global potential; the World Bank 
(2012) estimates that sport fishers spend over USD 190 bil-
lion per year globally, yet only 10% of sport fishers are out-
side OECD countries. In Costa Rica, for example, in 2008, 
foreign anglers contributed USD 279 million to the econ-
omy compared with USD 17 million from the commercial 
capture fishery. The report further suggests that sport fish-
ing can achieve an impressive return on investment of more 
than 300%. Catch and release sport fishing2 has the poten-
tial to provide some strong localised benefits and alterna-
tive livelihood options for communities across the Pacific 
and is already an active industry in a number of countries. 
The Pacific Community (SPC) assists member countries to 
develop tourist-focused sport fishing as an alternative live-
lihood and to help protect fish resources and ecosystems. 
SPC has been involved in feasibility studies in countries 
such as Cook Islands (Aitutaki), Papua New Guinea (PNG) 

©Carl McNeil, 2014

This article reviews data from a sport fishing business in New Caledonia. It shows that the estimated direct economic value of this 
business alone is AUD 125,000 per year and the estimated indirect economic value generated is between AUD 113,000 and AUD 
359,000 per year.1 It is thought that New Caledonia could support up to 10 sport fishing businesses, which suggests an estimated 
potential direct economic value of sport fishing in New Caledonia of AUD 1.25 million and an indirect economic value of AUD 
1.13 million to AUD 3.59 million per year. The analysis further suggests that for every AUD 51,000 of total economic value gen-
erated, one job is created or supported. The article demonstrates that sport fishing has the potential to add significant value to an 
economy as well as support local jobs not only within the sport fishing industry, but also in the wider economy. 

1	 All figures expressed in AUD were converted from XPF at an exchange rate of 80 XPF = 1 AUD
2	 ‘Catch and release fishing’: fish are released almost immediately after capture, alive and unharmed.
3	 Data collected at Tontouta Airport and therefore excludes sail and cruise passengers.  

Detailed tables found at http://www.isee.nc/economie-entreprises/entreprises-secteurs-d-activites/tourisme
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to visit friends and family, 13% to conduct business and 
11% for unknown reasons. 

While the visitor make-up varied from month to month in 
2015, visitors arriving by plane to New Caledonia mostly 
came from France (33%), Australia (18%), Japan (18%) and 
New Zealand (7%). 

In 2014, total tourist spending was estimated at AUD 275 
million – 34% of which was the cost of international travel – 
meaning total domestic spending was approximately AUD 
180 million. Six per cent of domestic spending, or AUD 11 
million, was spent on ‘hobbies’ (including fishing), and the 
greatest spending categories were accommodation (42%) 
and food and drink (19%). 

Detailed reasons for visiting and spending patterns are not 
published and therefore we cannot use this data to deter-
mine the size of the recreational fishing industry in New 
Caledonia. However, unpublished data from ISEE indicates 
that as of December 2015, there were about 200 employees 
working in the fishing industry, although most of these were 
likely to be in the commercial fishing industry and not the 
recreational or tourist-focused fishing industry. There are 
also unregistered fishing guides operating in New Caledo-
nia that some tourists may use but we do not have data to 
provide an estimate of the size of this informal market.  

Case study: Data description 
Data were collected from 25 group sport fishing trips oper-
ated by Blue Calédonie Fishing Trips (BCFT) during the 
2014–2015 period.4 These trips involved a total of 59 fish-
ers – 12% of which were New Caledonian locals and the 
rest from across the world. The clients spent a total of 348 
nights in New Caledonia, with an average trip duration of 
just under six nights. 

While this is a small sample of a single business and the data 
cannot be taken as representative or conclusive, it provides 
an indication of the potential income from sport fishing for 
small businesses. 

A total of 11 different nationalities were represented in the 
data. Twenty four percent of visitors were from Australia, 
15% from France, 13% New Zealand, 13% Russia and 12% 
were local to New Caledonia ( see Figure 1). Notably, the 
business did not get any clients from the 20,000 Japanese 
visitors who come to New Caledonia annually; this could 
be for a range of reasons including language and cultural fac-
tors. However, more research should be done to identify if 
this could be a potential market. 

Information was not collected on the primary purpose for 
visiting New Caledonia, but total nights in New Caledonia 
and number of days fishing were collected. We have there-
fore assumed that fishing was the primary purpose of a visit 
to New Caledonia if more than 50% of visitors’ time in New 

Caledonia was spent fishing. The data thus shows that 87% 
of foreigners who went fishing with BCFT visited New Cal-
edonia for the express purpose of fishing. 

Total spending in New Caledonia by the 25 groups was 
AUD 250,000, equating to an average outlay per person, 
per night of AUD 850. The break down on client spending 
was 53% on charter costs, 15% on accommodation and 22% 
on food and drink. Local transport and souvenir spending 
made up a small amount of spending (Figure 2). 

The spending data from the 87% of the visitors primar-
ily coming to New Caledonia because of the availability 

4	  Ten trips occurred in 2015, 15 in 2014
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Figure 1. Nationality of Blue Calédonie Fishing Trips clients  
(n = 59).
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of fishing-related activities indicate that for every AUD 1 
spent directly on sport fishing, AUD 0.76 is spent on related 
expenses such as accommodation and food. 

The clients targeted two species of fish for which New Cal-
edonia is known – the bonefish (Albula glossodonta) and 
the giant trevally or GT (Caranx ignobilis). The 25 groups 
caught a total of 391 GT and 61 bonefish. GT was the most 
popular species, with 22 groups targeting it including four 
groups that targeted both GT and bonefish. Bonefish-only 
fishers accounted for just 3 groups or 6 people. Local clients 
targeted only GT and not bonefish, likely because bonefish 
can be shore caught, which is an activity they can eventually 
do by themselves. Seventy-four per cent of international cli-
ents targeted GT only. As a result, GT fishing led directly to 
276 visitor nights and bonefish fishing to 80 visitor nights. 
The average nightly spend was AUD 810 for a GT fisher 
and AUD 720 for a bonefish fisher. Charter costs were sub-
stantially lower for bonefish fishers; however, on average 
they spent 50% more compared with GT fishers on food 
and beverage.

Economic impact
The economic impact of any activity can be divided into 
two categories: Direct effects and indirect effects. Together 
these effects make up the total economic effect of any activ-
ity. This is not strictly equivalent to national accounting for 
tourism and should not be taken as a measure of such.

Direct effects or direct economic value (DEV): Clients 
directly contribute to the economy through their spending 
on activities related to the activity of interest. In this case, it 
would cover charter costs, accommodation, food and bever-
age, souvenirs, and taxes among others. 

Indirect effects or indirect economic value (IEV): Tourist 
spending allows businesses and employees to make expenses 
in other branches of the economy. For example, businesses 
will pay for other goods or services in support of their busi-
nesses such as suppliers, mechanics, accountants, outfit-
ters, mariners, advertising and others. Individuals who are 
employed in the businesses will also spend their income on 
items such as food, housing, transport, clothing, entertain-
ment and others.

In this study we assume that the total expenditure figures 
provided in the case study data represent the tourist con-
sumption and as such approximate the DEV of BCFT as 
AUD 125,000 per year, or an average of AUD 850 per per-
son night. The business also provides employment for one 
person plus ad hoc employment for others, depending on 
the number of people fishing. Data on the cost of interna-
tional flights were not collected; however, tourist data from 
New Caledonia shows that international flights made up 
34% of total spending. This suggests that BCFT clients 

paid AUD 66,000 for flights. This spending, however, is 
excluded from the headline calculations because much of 
this spending maybe outside New Caledonia – although 
AirCalin, the New Caledonia international airline com-
pany, can be expected to capture some, but not all, of this 
spending.

Estimating IEV using usual economic techniques is not an 
option because of the absence of detailed input–output 
tables, or econometric models for the New Caledonian 
tourist industry. In this situation, the best alternative is to 
use IEV figures from studies made in comparable countries. 
Given that most Pacific islands lack these detailed models, 
tables and studies, we had to rely on studies made in other 
parts of the world and transfer these values to the Pacific. 
These studies define the values that can be used to calcu-
late the IEV and the employment impacts from an observed 
DEV. These values are termed ‘multipliers’, and a brief sum-
mary of some of the research literature is as follows:

•	 Ditton and Stoll (2003) use the assumption that indi-
rect effects for the US billfish sport fishing industry are 
between 1.5 and 2.5 times that of the direct effects. 

•	 A study in Belize on the economic impact of bonefish 
fishing (Fedler and Hayes 2008) showed that US studies 
returned higher multipliers than those from developing 
countries. The research that is quoted suggests that in 
the US, on average, indirect effects are 2.9 times those of 
the direct effects. However, it is suggested that this fig-
ure is likely to be lower in Belize, and Fedler and Hayes 
(2008) use a conservative figure of indirect effects being 
1.22 times that of observed direct effects. 

•	 The World Bank (2013) estimates that multipliers are 
far lower in developing countries compared with devel-
oped countries and estimate that for developing coun-
tries indirect effects are between 0.9 and 1.9 times that 
of direct effects. 

•	 Seidel and Lal’s (2010) study of the economic value of 
the Pacific Ocean to Pacific Island countries and territo-
ries (PICTs) estimates much higher IEVs for tourism in 
PICTs than suggested by the literature above. Seidel and 
Lal (2010) estimate that the indirect economic value 
created from tourism in the Pacific to be 2.62 times the 
direct effects for Vanuatu, 2.87 times for Fiji and 3.5 
times for Kiribati.

The second indirect impact that we are interested in is the 
employment created elsewhere in the economy. The lit-
erature also provides some data to allow us to estimate the 
number of jobs created or supported by a tourist-focused 
business. 

Fedler and Hayes (2008) estimate that in Belize for every 
USD 1 of IEV, 2.2 x 10-5 jobs are supported or created. This 
means that for every USD 40,000 (AUD 51,000) of IEV 
one job is created or supported in the wider economy. 
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Seidel and Lal (2010) take a slightly different approach to 
calculating the numbers of jobs created or supported. They 
estimate the number of people directly employed by the 
tourist business, and from this calculate the number of jobs 
that exist elsewhere in the economy. They conclude that for 
one person employed in the tourist industry approximately 
three jobs exist elsewhere in the economy, with an estimated 
economic multiplier that ranges between 2.59 and 3.80. 

This is complicated further by the mix of accommodation 
and eating options associated with tourism in New Caledo-
nia; for example, locally owned and run guest houses, camp 
sites, bars and restaurants are likely to have a far higher eco-
nomic multiplier than those owned by foreigners, foreign 
companies or large corporations. Therefore, multipliers 
from sport fishing will certainly be much higher when guests 
stay in local accommodation and frequent locally owned 
and run establishments. These local factors are important 
considerations when designing sport fishing projects that 
have the objective of maximising the local economic ben-
efits. Small economies, such as New Caledonia, may have 
smaller multipliers because they source many goods and raw 
materials from outside the country; therefore, more money 
ultimately flows out of the country. 

5	 The business employs two people but on an ad-hoc basis. As such, the full time equivalent rate is calculated on the number of fishing days per year, 
which was an average of 118, scaled to a full year of 231 working days.

The direct economic value of BCFT per year was calculated 
at AUD 125,000 per year or AUD 850 per night. Given 
the discussion above regarding the compilations associated 
with calculating indirect effect multipliers, to be conserva-
tive and with the acknowledgement that the multipliers pre-
sented are not perfectly applicable to New Caledonia, we 
have used the lower multiplier from the literature that has 
an IEV multiplier of 0.9. As a result, the IEV of BCFT is 
estimated at AUD 113,000 or AUD 765 per night. If we use 
the less conservative multiplier of 2.87 calculated by Seidel 
and Lal (2010) for the tourism industry in Fiji, the annual 
IEV of BCFT would be estimated at AUD 359,000.

To be conservative we estimate the number of jobs created 
or supported by BCFT in the wider economy by using the 
lower job multiplier suggested by Fedler and Hayes (2008) 
of AUD 51,000 per job created or supported. This sug-
gests that because of BCFT, 2.2 jobs exist elsewhere in the 
economy. Full-time equivalent employment at BCFT is 
1.02 people5 and therefore using the average multipliers sug-
gested by Seidel and Lal (2010), the business could support 
as many as 3.06 jobs in the wider economy. The total num-
ber of jobs created or supported by BCFT is thus between 
3.22 and 4.08 full-time equivalent jobs.

The giant trevally is, as bonefish, an iconic species that draws anglers to New Caledonia (image: ©Carl McNeil, 2014).
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6	 Quoted in World Bank/IGFA 2013

Potential of the sport fishing industry in New 
Caledonia
It is estimated that New Caledonia could support approxi-
mately ten charter fishing operators similar to the one used 
for this case study, while maintaining good environmental 
and resource standards (E. Picquel, personal communica-
tion, August 2016). Assuming that the figures above are 
transferable to these potential sport fishing businesses, sport 
fishing has a potential direct economic value to New Cale-
donia of AUD 1.25 million and an indirect economic value 
of between AUD 1.13 million and AUD 3.59 million. Fur-
thermore, ten active sport fishing businesses can be expected 
to support between 32 and 41 jobs in New Caledonia. 

As discussed above, for the vast majority (87%) of BCFT 
foreign clients, fishing was the primary reason to come to 
New Caledonia. It can therefore be expected that with no 
sport fishing activities on offer, these clients would not be 
coming to New Caledonia and most of the benefits from a 
developed sport fishing industry would not be captured by 
other sectors of the tourism industry. 

These figures are given for illustrative purposes only as the 
business considered in this article may not be representa-
tive of the industry as a whole. Further investigation will 
be required to gather a comprehensive estimate of the eco-
nomic contribution of sport fishing to the New Caledonian 
economy. The data does, however, demonstrate the poten-
tial for sport fishing as an alternative livelihood strategy and 
also suggest that the potential multiplier effects could be 
very high and provide wider economic benefits. 

Value of a single fish
The average direct expenditure by GT and bonefish fish-
ers is described above in the data section. We used this data 
to establish a direct economic value of each fish landed, 
we have no information regarding the number of fish that 
were lost before landing. However, from this data we can 
establish a value of each fish caught and released. We have 
established a direct economic value of AUD 790 per bone-
fish and of AUD 520 per GT. If applying the conservative 
0.9 multiplier, the indirect economic values are AUD 710 
per bonefish and AUD 460 per GT, which is well above the 
market value for these species if they were to be sold on the 
local market. This assumes each fish is caught and released 
just once; the value of each fish will obviously increase if 
the fish is caught and released several times. The data here 
corroborates the US National Oceanic and Atmospheric 
Administration’s 2011 assessment of the US fisheries sec-
tor,6 which estimated the economic value of a fish at USD 
1370 per kg for recreational fisheries and USD 46 per kg for 
capture fisheries.  

Conclusion 
This article uses data from just one operator and a limited 
number of trips in New Caledonia; therefore, it is by no 
means conclusive. However, figures could be considered 
indications of the potential economic contribution of sport 
fishing to local economies. Further extensive economic-
based studies on sport fishing initiatives for economic devel-
opment need to be done in the Pacific Islands to understand 
the cost-benefit of investment in the industry, by recognis-
ing that it is a niche industry. 

Despite underestimating the economic impact of sport fish-
ing by excluding international travel costs from the analysis, 
this article demonstrates that the direct economic contribu-
tion of sport fishing to an economy is only part of the story 
and the indirect benefits could be equal to or greater than 
the direct economic benefits. 
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Tuvalu Fisheries: Moving into the 21st century
Garry Preston,1 Matelina Stuart2 and Sam Finikaso3 

Fisheries in Tuvalu 
The importance of fisheries to Tuvalu cannot be overstated: 
indeed, Tuvalu is often characterised as one of a handful 
of ‘fishery-dependent small island states’ whose economy, 
livelihoods, food security and dietary health depend largely 
on marine resources. Since 2013 fishery access and licence 
fees paid by industrial fishing vessels catching tuna in Tu-
valu’s exclusive economic zone (EEZ) have been the primary 
source of non-aid revenue to the Government. Seafood is a 
major source of protein to Tuvaluans, especially in the outer 
islands, where fish consumption may exceed 80 kg per per-
son per year (five times the global average). 

Commercial fishing in Tuvalu primarily comprises the 
industrial purse-seine and longline tuna fisheries. Fishing 
is generally undertaken by foreign vessels operating under 
access agreements, and skipjack tuna make up the bulk of 
the catch, which in 2015 was around 90,000 tonnes (50% 
more than usual due to El Niño). Fishery access is a major 
source of government revenue: in 2015, licence and access 
fees were AUD 31.4 million, 58% of non-aid revenues and 
43% of the national budget. As well as generating revenues, 
the fishing industry provides employment to Tuvaluan 
observers and fishing vessel crew. 

Domestic fishing is dominated by subsistence activities. A 
wide variety of techniques are used throughout the group to 
collect fish, crabs and shellfish, which are consumed, shared, 
bartered or sold. Fisheries centres have been established on 
all outer islands in order to provide fishers with income 
earning opportunities, although not all are functioning. On 
the main island, Funafuti, artisanal fishing is carried out by 
a fleet of 4–5 meter outboard powered skiffs, which mostly 
fish by trolling (tuna) and handline (reef fish).

About 75% of the fish landed in Tuvalu are ocean species, 
predominantly skipjack and yellowfin tuna. The rest are reef 
and lagoon species, with smaller amounts of bottom fish 
from deep slope areas. Census data indicated that 74% of 
households participate in reef fishing and 63% in ocean fish-
ing. Studies in fish consumption over the past decade have 
estimated annual per capita fish consumption of between 
85 and 146 kilograms. Current annual domestic fishery 
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production of approximately 1100 tonnes suggests that per 
capita fresh fish consumption is around 100 kg per person, 
per year.

Transforming the Tuvalu Fisheries 
Department
The Tuvalu Fisheries Department (TFD) is one of three 
departments in the Ministry of Natural Resources (along 
with Agriculture and Lands). In 2012, the Department was 
reviewed by two consultants (Tom McClurg and Grant Car-
nie) as part of the Institutional Strengthening Programme 
Inception Phase, generously funded by the Government of 
New Zealand via its Ministry of Foreign Affairs and Trade. 
The review concluded that:

•	 In regard to coastal fisheries, TFD had for too long been 
focusing on small research and development projects, 
especially in aquaculture, that had delivered no visible 
economic or social benefits to Tuvalu.

•	 In regard to oceanic fisheries, Tuvalu had been a passive 
player in regional fishery management and access nego-
tiations, ‘standing on the sidelines’ and following the 
consensus instead of promoting its own national inter-
ests for greater economic benefit.

•	 Organisationally, the Department was ‘about the right 
size, but the wrong shape’, with too many staff focusing 
on issues that were not very important, and insufficient 
attention being paid to ‘big-ticket’ items. 

The reviewers recommended that the Department be reor-
ganised into three separate divisions (Oceanic, Coastal and 
Operations & Development), overseen by an Administra-
tion group comprising the Director, Deputy Director, and 
several staff with cross-cutting duties (Legal Officer, Infor-
mation Officer and Economist). 

The review recommendations were formally accepted by the 
Tuvalu Cabinet in late 2013, for implementation in 2014. 
The Cabinet also approved the Department’s first-ever 
Corporate Plan, covering the period 2014–2016. The Plan 
provided a clear statement of the TFDs vision, mission and 
objectives. Importantly, the Plan specified a number of key 
performance indicators by which the Department’s perfor-
mance would be monitored over the three-year period. 

TFD’s revised organisational structure

2014 thus became a transitional year for the Department. 
Several ‘frozen’ positions were unfrozen and re-designated, 
a couple of new positions were created, some staff members 
were moved around, job descriptions rewritten, and the new 
structure was implemented by the end of the year. However 
as some positions were filled by internal promotion or trans-
fer, there were still several vacancies at the end of 2014 that 
were not filled until the following year. 

At the same time work began on reforming the Depart-
ment’s work programme to align with the Corporate Plan 
approved by Cabinet. TFD’s work is now aligned along two 
major axes:

•	 The promotion of food security, livelihoods and eco-
nomic development based on sustainable management 
and utilisation of coastal and inshore resources, primar-
ily through working with the Kaupule (island councils), 
communities and fishers associations on each island.

•	 The generation of revenue and economic growth from 
the industrial tuna fishery, through collection of licence 
and access revenues, joint ventures, and the employment 
of Tuvaluan seafarers on fishing vessels. 

Tuvalu’s isolation, lack of water and labour, high cost of 
fuel and electricity, unavailability of materials, supplies and 
equipment, poor telecommunications and infrequent air 
and sea transportation make it difficult to envisage onshore 
development such as canneries or loining plants. There may, 
nevertheless, be smaller-scale development opportunities 
that can be leveraged through concessionary resource access 
arrangements, and these are also being investigated and pur-
sued by the Department. 

Simultaneously with these transitional changes, the Depart-
ment began to address one of its major constraints: insuf-
ficient funding. During the period 2013–2015 the fisheries 
sector became by far the largest contributor to the Tuvalu 
economy, but as the organisation responsible for generating 
and managing this revenue stream, TFD remained seriously 
under-funded by the Government of Tuvalu. As a result of 
the limited recurrent budget allocation, many TFD core 
functions essentially could not be carried out. In recogni-
tion of this situation, in 2013 the Department began to seek 
support from several major development partners, which 
has resulted in substantial amounts of additional funding 
now being available:

•	 The New Zealand-Tuvalu Fishery Support Programme 
(TFSP) is providing NZD 1,036,800 in operational 
funding over the five-year period which commenced 
on 31 May 2014. TFSP is also providing two technical 
advisors to TFD, and will also support the construc-
tion of new office facilities for the Department, now 
expected to be completed in 2017.

•	 The World Bank Pacific Regional Oceanscape Pro-
gramme (PROP), approved in December 2014, is pro-
viding a total of USD 7,910,000 over a six-year period 
that commenced on 9 June 2015. These funds will sup-
port internal capacity development and training, the 
procurement of equipment and supplies, consultancy 
services in technical areas, increased surface patrols 
within the Tuvalu EEZ, and other activities.

•	 The Global Environment Facility-funded NAPA2 
(National Adaptation Plan of Action for Climate 
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Change, Phase 2) project is providing approximately 
USD 2.1 million to support fisheries development and 
food security activities in Tuvalu’s outer islands over a 
four-year period from early 2015. In early 2016 the 
NAPA2 project also procured a project vessel, the Tala 
Moana, which is being operated by the Department, and 
which is used to support a range of TFD activities.

•	 The GEF-funded Ridge-to-Reef project was approved 
in mid-2015 and supports aquatic biodiversity conser-
vation and establishment of marine protected areas in 
selected outer islands. 

Together these programmes support a wide range of activi-
ties by the Fisheries Department by working in close collab-
oration with other partner agencies, including the Maritime 
Wing of the Tuvalu Police Department, the Tuvalu Mari-
time Training Institute (TMTI), and the Kaupule on each 
of Tuvalu’s islands. Activities to be supported by all four pro-
grammes are fully integrated into the Department’s Work 
Programme, and in many cases will be funded by a combina-
tion of both donor and recurrent budget allocations. 
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RV Tala Moana (image: George Vann Temanaui).
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Work planning and monitoring
The TFD Corporate Plan provides an overall framework 
that guides the Department’s activities over a three-year 
period (the first Corporate Plan will expire at the end of 
2016, and a new Plan is currently being prepared).

The planning framework has been further refined through 
the production of annual work plans (AWP), the first of 
which covered the calendar year 2015 and which was for-
mally published with SPC’s assistance. Producing an AWP 
is a useful process because it provides a permanent reminder 
to all TFD staff of the tasks to be achieve during the year, as 
well as a basis for assessing performance and rectifying prob-
lems. The document also serves as a valuable handout for 
the numerous visiting consultants, donor representatives, re-
gional organisations staff and others who want information 
on the Department’s work programme. Instead of having to 
go through long question-and-answer sessions over and over 
again, TFD staff can simply provide a copy of the AWP and 
invite visitors to read it and then come back with any fur-
ther questions. The AWP also makes the Department’s pri-
orities clear in the event that donor representatives are try-
ing to promote projects and activities that are not pressing 
concerns for the Department – which happens a lot more 
than we would like. Finally, the AWP provides a basis for 
monitoring and reporting. The Department’s 2015 Annual 
Report will be finalised shortly, and will for the first time be 
reporting against the objectives and tasks set in the AWP. 

The reality is that the 2015 
AWP turned out to be too 
ambitious. The goals and 
objectives that the Depart-
ment set itself were quite 
high, and we failed to 
achieve some of them for a 
variety of reasons, includ-
ing lack of technical capac-
ity, insufficient recurrent 
budget allocations, delays 
in several donor-funded 
projects, lengthy bureau-
cratic processes within the 
Government, the impacts 
of severe weather events on 
TFD facilities and infra-
structure, and unexpected 
developments in the fish-
eries sector (including 
Tuvalu’s being issued with 

a ‘yellow card’ by the European Commission). The 2016 
AWP, which is being followed but has not yet been formally 

published, is essentially a continuation of the 2015 AWP, 
in which tasks that should have been completed in 2015 
will now, hopefully, be done in 2016. The difference is that 
some of the equipment, facilities and arrangements that we 
expected to have in 2015 are now in place, and the delivery 
of AWP activities is accelerating. By 2017 TFD expects to 
be able to set a realistic AWP that is fully equipped for and 
capable of carrying out. 

TFD work areas
In line with the important social and economic role of fish-
eries in Tuvalu, and the provisions of the MRA and other 
legislation, the Department’s work falls into a broad range 
of areas:

•	 Sustainable management of the tuna fishery in Tuvalu 
waters, through:

o	 ensuring compliance with the provisions of inter-
national fishery treaties to which Tuvalu is a party, 
including UNCLOS, FSA, PA and WCPFC;4

o	 actively promoting Tuvalu’s national interests 
through regional tuna fishery management arrange-
ments, including WCPFC, FFA, PNA, TKA and 
other mechanisms;5

o	 maintaining fishery licensing and data collection 
systems for vessels fishing in Tuvalu waters, and 
monitoring their activities through data collection 
programmes;

o	 monitoring, control and surveillance (MCS) of fish-
ing activities in the Tuvalu waters to ensure compli-
ance with licence conditions, and to deter, detect 
and penalise illegal, unregulated and unreported 
(IUU) fishing; and

o	 responding to the requirements of major market 
states in regard to IUU fishing and fishery product 
food safety.

•	 Increasing sustainable economic benefits from the tuna 
fishery, through:

o	 effective negotiation of favourable fishery access 
conditions with foreign interests;

o	 development of joint-venture arrangements between 
the Government of Tuvalu and selected foreign 
fishing companies with emphasis on shore-based 
development;

o	 promotion of the employment of Tuvaluans as crew 
on board fishing vessel operating in Tuvalu waters, 
through training and licence conditions; and

TFD’s 2015 Annual Work Plan

4	 United Nations Convention on the Law of the Sea, United Nations Fish Stocks Agreement, Palau Arrangement for the Management of Fisheries of 
Common Interest, and Western Central Pacific Fisheries Management Convention.

5	 Western and Central Pacific Fisheries Management Commission, South Pacific Forum Fisheries Agency, Parties to the Nauru Agreement, and Tokelau 
Arrangement for the Management of South Pacific Albacore. 
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o	 reform of the National Fishing Corporation of 
Tuvalu (NAFICOT) as a vehicle for the Govern-
ment’s commercial fishery interests. 

•	 Improved management of coastal fisheries in order to 
maintain livelihoods, food security and dietary health. 
This involves: 

o	 working closely with Kaupule, who are responsible 
for by-laws and other regulations controlling local 
fishery management;

o	 strengthening relationships between TFD, fishers 
and other stakeholders;

o	 fishery resource assessment and monitoring, to pro-
vide the information needed for management;

o	 supporting the establishment and enforcement of 
local conservation areas and other management 
mechanisms;

o	 formulation of management plans for beche-de-mer, 
sharks and other resources that are prone to extreme 
overfishing; and

o	 environmental monitoring to assess and mitigate 
adverse environmental impacts, including waste 
management, coastal development and ciguatera 
fish poisoning.

•	 Supporting the sustainable economic development of 
Tuvalu’s small-scale fisheries, through: 

o	 provision of technical assistance, training and mate-
rial support to small-scale fishers and fish processors, 
including for sea safety; and

o	 deployment and maintenance of fish aggregation 
devices in all of Tuvalu’s islands.

•	 Public awareness and education in all the above areas.

This list is not exhaustive, but provides an indication of the 
diversity of tasks TFD is (or may be) required to perform.

The Tuvalu fisheries sector is dynamic and fast-evolving, 
especially in regard to tuna fishery management and inter-
national trade in tuna products. Since Cabinet’s approval 
of the first TFD Corporate Plan in September 2013 there 
have been new developments that required a response by the 
Department. These include increasing international fishery 
compliance obligations resulting from Tuvalu’s membership 
of the WCPFC, changes to aspects of the PNA Vessel Day 
Scheme that could affect Tuvalu’s fishery revenues, the EU’s 
identification of Tuvalu as a possible non-cooperating coun-
try in regard to IUU fishing, and the establishment of the 
Tokelau Arrangement for the Management of South Pacific 
Albacore. All these issues required Departmental action, 
sometimes substantial, which was not anticipated and thus 
not fully planned for. This emphasises the need for the 
Department to remain responsive and flexible irrespective 
of the planning framework adopted.

Recent achievements
The last couple of years have seen the Department gain 
momentum and strength in most its work areas. Notable 
achievements and outcomes have included:

•	 establishment of fishery data collection programmes in 
Funafuti and the outer islands to provide the basis on 
which to provide management and development advice 
to Kaupule (which in Tuvalu have the legal mandate to 
manage fisheries within 12 miles of the shore);

•	 conduct of field surveys and assessments in selected 
outer islands, to gather additional information that will 
complement the data collection programme;

•	 successfully promoting several amendments to PNA 
fishery management arrangements that were in Tuvalu’s 
interests, including changes to the FSM Arrangement, 
vessel-day pooling trials, and a charging regime for 
FAD-fishing by industrial purse-seine vessels;

•	 deployment of fish aggregation devices on all Tuvalu’s 
islands, as a means of improving safety and productiv-
ity for small-scale fishermen, as well as diverting fishing 
pressure away from reef resources;

The creel survey team at work (image: Semese Alefaiao).

Deploying a FAD (image: Semese Alefaiao).
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•	 establishment of the Community Vessel-Day Scheme, 
under which a proportion of Tuvalu’s tuna fishery rev-
enues are returned direct to the communities in each 
island;

•	 completion of the Tuna Fishery Management and 
Development Plan, and initial work on Shark and 
Beche-de-Mer Fishery Management Plans;

•	 establishment of a safety training programme at the 
Tuvalu Maritime Training Institute for Tuvaluan seafar-
ers who want to work in the fishing industry. About 100 
seafarers have now been trained at the Institute. Following 
the failure, for three years in a row, of PNA to agree to 
Tuvalu’s proposal for regional mandatory minimum crew-
ing requirements on foreign purse-seiners, Tuvalu will 
implement this as a national licence condition in 2017;

•	 expansion of the Tuvalu Fishery Observer Programme, 
which has increased since 2013 from 12 to 68 PIRFO-
certified observers (some of whom are also MSC-certi-
fied, or qualified as debriefers), with further expansion 
planned. Tuvaluan observers have a good reputation in 
the fishing industry and are in high demand, and the Pro-
gramme provides jobs that are very well-paid by Tuvaluan 
standards; and

•	 revision and updating of the Marine Resources Act 
(MRA) to respond to concerns raised by the EU and to 
ensure consistency with the changing provisions of inter-
national fishery treaties and agreements. The revised 
MRA is now in draft form and expected to be submitted 
for Parliamentary approval in November 2016.

New Zealand, the World Bank, and GEF via UNDP, and 
several relied on technical assistance from FFA, SPC, PNA 
and WCPFC. The Department is very grateful for this sup-
port, which will continue to be essential in the future.

Future plans
Despite the Department’s recent achievements, we have 
only begun to scratch the surface and there remains a huge 
amount of work to be done, including:

•	 Complete field survey work in each island and use this 
information, plus that from the fishery data collection 
programmes and from other sources, to establish island-
by-island fishery management and development plans.

•	 Strengthen the management of the Funafuti lagoon fish-
ery, especially through working the Funafuti Kaupule 
and Fishermen’s Association to enforce the prohibition 
on fishing in the Funafuti Conservation Area.

•	 Further work through PNA and WCPFC to find alter-
natives to the current three-month FAD closure for the 
purse-seine fishery, which places a heavy disproportion-
ate burden on Tuvalu.

•	 Establish IUU and Fishery Product Food Safety Com-
petent Authorities, to satisfy the requirements of the EU 
and other key market states.

•	 Reform of NAFICOT (the National Fishing Corpora-
tion of Tuvalu) to comply with the requirements of the 
Public Enterprises (Accountability) act and to act as an 
effective vehicle for joint ventures or other fishing enter-
prises in which the Government of Tuvalu has an interest.

•	 Fulfil Tuvalu’s commitment to implement the PNA 
Longline Vessel-Day Scheme as of 1 January 2017. 

Some of these upcoming tasks will be technically demand-
ing and will require significant investments of time and 
money, but the Tuvalu Fisheries Department will rise to 
the challenge!

This is just a handful of the Department’s recent outputs 
– there are many more. Some of these are documented on 
TFD’s new website, www.tuvalufisheries.tv. The website is a 
work in progress – some areas are still to be completed and 
most will require regular updating.

Most of the above outcomes (including the website) were 
only possible because of the funding support available from 

TFD’s website homepage: www.tuvalufisheries.tv

Observer training (image: Onosai Takataka).
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Aquaculture Management and Development Plan 2013–
2018, which has accorded priority to tilapia aquaculture for 
food security and livelihood development due to the increas-
ing demand for this fish in the local markets including hotels 
and restaurants.

Samoa villagers celebrate first fish harvest from tilapia  
floating-cage aquaculture system
Tim Pickering1

The first ever harvest of cage-cultured tilapia fish in Samoa took place on 25 August 2016, from a floating-cage culture system that 
is being trialled at Lake Satoalepai in Savaii. The fish were raised with daily feeding and care by the Satoalepai Village fish farm 
committee that is led by mayor Matai’a Kereta, under the guidance of the Ministry of Agriculture and Fisheries staff who work in 
collaboration with the Aquaculture Section of the Pacific Community (SPC).

The tilapia harvest event was attended by Samoa’s Minis-
ter of Agriculture and Fisheries Hon. La’aulialemalietoa 
Leuatea Schmidt, several Members of Parliament, ACEO 
Fisheries Division Magele Etuati Ropeti, and other digni-
taries. The village of Satoalepai showed its appreciation in 
a Samoan traditional way or faa-Samoa in the presentation 
of fine mats (ietoga), kava (‘ava) and food to the Minister 
and other guests.  Fish from the harvest were distributed 
throughout the village, with a portion distributed to other 
ministers of Samoa’s Cabinet in Apia so they could also 
experience the taste of cage-cultured tilapia.

The harvested tilapia also featured in a lunch that was 
served after the harvest ceremony. Comments about the 
eating qualities of these lake-cultured fish were very com-
plimentary. This can be attributed in part to the clear and 
slightly brackish waters of Lake Satoalepai. Another factor 
is the use of formulated fish-feed pellets imported from 
Fiji. This appears to have improved their fatness and taste, 
compared with other tilapia fish stocks in Samoa, which are 
mainly raised in ponds or cement tanks using locally grown 
vegetable leaves such as cassava and pele as feed.

The sheer quantity of fish from the trial also made a big 
impression. From two 3 x 3 m floating cages, and one 3 x 3 m 
hapa net attached to stakes,2 the first culture cycle of this 
project delivered about 1800 fish. This produced a total of 
380 kg of tilapia, which represents an average weight of 210 g 
each (but ranging in sizes up to 500 g) and an 80 per cent 
survival rate of the fingerlings that were initially stocked. 
Along this stretch of coast in Samoa, it is only on rare occa-
sions that people see 1800 fish being landed in the same place 
at the same time.

The trial is part of a four-year project on improving com-
munity-based aquaculture in Samoa, which is funded by 
the Australian Government through the Australian Cen-
tre for International Agricultural Research (ACIAR). This 
is in response to the Samoa Fisheries Division’s current 

1	 Freshwater Aquaculture Adviser, SPC. Email: TimP@spc.int
2	 See article in issue #148 of this Newsletter:  

http://www.spc.int/DigitalLibrary/Doc/FAME/InfoBull/FishNews/148/FishNews148_06_Bermudes.pdf

Fish were apportioned and placed into baskets for each household  
in Satoalepai village (image: Tim Pickering).
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The certification covers five purse seiners and three pole-
and-line vessels owned by National Fisheries Developments 
LTD (NFD), which fish at Noro within Solomon Islands’ 
archipelagic waters and exclusive economic zone (EEZ). 
Around 25,000–30,000 tonnes per year of the skipjack and 
yellowfin tuna that is caught by NFD fleet from free schools, 
anchored fish aggregating devices (FADs) or pole-and-line, 
could potentially qualify as MSC-certified if caught under 
all the certification conditions. 

The majority of NFD catch is used by the Noro-based tuna 
processing facility Soltuna, which is covered by the certifica-
tion’s Chain of Custody.

Solomon Islands’ tuna fishery achieves MSC certification
Francisco Blaha1

In July 2016, the Solomon Islands skipjack and yellowfin purse seine and pole-and-line fishery achieved Marine Stewardship 
Council (MSC) certification. 

The certification firm that conducted the assessment 
(MRAG Americas) found sufficient guarantees that the 
Solomon Islands (SI) fishery will continue to be managed in 
a way that ensures healthy stocks, minimises environmental 
impacts and promotes good management under the existing 
regulatory structure for the fishery. This structure includes 
overlapping national and regional regulations, including 
the Solomon Islands Tuna Management and Development 
Plan that was established by the SI Ministry of Fisheries and 
Marine Resources, the Parties to the Nauru Agreement Ves-
sel Day Scheme, and a framework set by the Western and 
Central Pacific Fisheries Commission – all of which encour-
age sound management of the tuna resources in the country

1	 Fisheries Adviser, Consultant. Email: franciscoblaha@mac.com

Early morning on a pole-and-line fishing boat, Solomon Islands (image: ©Francisco Blaha).
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Soltuna sells canned tuna locally and to other Pacific Island 
markets where its premium product, chilli tuna, is well 
known and appreciated. It also exports pre-cooked frozen 
loins of tuna to Europe. 

NFD and Soltuna are locally managed and collectively 
employ over 2000 Solomon Islanders, which together makes 
them one of the country’s largest private sector employers.

The certification is not a one-off event; to maintain it, NFD 
must continue to adhere to several conditions, such as the 
inclusion of observers on fishing trips to ensure regulatory 

What is an ecolabel? 

Many governments have introduced diverse policies and mechanisms at 
national, regional and international levels (with different degrees of success 
and capacity), to ensure the sustainability of fish stocks. In addition to the offi-
cial measures, the private sector has also introduced market-based initiatives 
to support the same objective.

Ecolabels are one of these initiatives; for marine products, they are designed 
to influence the purchasing decisions of consumers and the procurement 
policies of retailers, in order to reward producers that are involved in responsi-
ble fishing practices that lead the way in sustainable use of natural resources.

Ecolabels are seals of approval given to products that are considered to have 
a lesser impact on the environment than other products in the same market 
segment.

An ecolabel is a logo or label that is placed directly on a product and pro-
vides information that links the product to the production process, thereby 
instantly influencing the buying decision of the consumer or retailer. 

An organisation that is developing and managing an ecolabel – such as MSC 
– sets a series of standards that must be adhered to by hopeful applicants. If 
applicants are found to be in compliance with these standards after being 
assessed by the ecolabelling organisation, they are then certified in due 
course. 

Assessments are done by certifiers and auditors, who must be accredited as 
being competent to carry out the assessments and certification against the 
standards that are specific to each ecolabel.

The organisation that delivers the certification also promotes the significance 
of the label to consumers in order to ensure appreciation and demand for the 
certified products. 

compliance; this is something that NFD has done for years.

NFD must also continue to follow an action plan that imple-
ments harvest control rules and adheres to documentation 
and evaluation standards. Also, NFD and Soltuna must con-
tinue to ensure that the certified tuna is kept separate from 
non-certified product at all stages along the supply chain.

The MSC is one of the most highly regarded ecolabels in 
the world, hence, fisheries that achieve this certification 
are in an advantageous position to respond to the growing 
demand for certified sustainable sources of tuna.

Four examples  
of ecolabels
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Quantifying benefits from Pacific Island fisheries
Robert Gillett1

In July 2016, the Pacific Community (SPC) launched the book ‘Fisheries in the Economies of Pacific Island Countries and Ter-
ritories’,2  which attempts to quantify the various types of benefits produced by fisheries in the region. The document contains a 
fisheries-oriented discussion of macroeconomics, country information on specific topics ( fisheries production, contribution to GDP, 
etc.), a discussion of important topics across all countries (e.g. the regional significance of access and exports of fishery products), 
some important features of the benefits from fisheries that have emerged from this study, and recommendations on improving the 
measurement of fisheries benefits and assuring the continuity of those benefits. This short article is a summary of the major features 
of the book.

Recent annual harvests (values and volumes) in the 22 
Pacific Island countries and territories (PICTs) are given in 
various fishery categories for the year 2014: (1) coastal com-
mercial fishing, (2) coastal subsistence fishing, (3) locally-
based offshore fishing, (4) foreign-based offshore fishing, 
(5) freshwater fishing, and (6) aquaculture. Figure 1 below 
gives the relative values of these six categories in the region. 
The national volumes and values are given in Tables 1 and 2. 

The coastal and offshore information given in Tables 1 
and 2 is graphed in Figures 2 and 3. 

The regional fish production in 2014 is estimated to be 
2,013,742 t, worth USD 3,248,224,638. In comparing 
these figures with estimates by other studies, it is important 
to note carefully what the ‘region’ is and where the value 
is estimated on the value chain. The present study defines 
the region as the PICTs and their 200-mile zones, and the 
values used reflect the prices paid to the producer or (for 
offshore fisheries) in-zone prices. 

1	 Director, Gillett, Preston and Associates. Email: gillett@connect.com.fj
2	 http://www.spc.int/coastfish/en/component/content/article/462-benefish-study-2016.html
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Figure 2. Volume of coastal fisheries production (tonnes).

Figure 3. Volume of offshore fisheries production (tonnes).Figure 1. Relative values of the various fishery categories  
summed across the Pacific Islands region.

The unit price of coastal commercial fisheries across the 
region in 2014 (USD 4,047 per t) is greater than that of any 
of the other four fishery categories, and 2.5 times the unit 
value of offshore fisheries. 
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Table 1. Volume of fisheries production (tonnes) and aquaculture production (tonnes and pieces), 2014.

Fisheries (tonnes) Aquaculture

Coastal 
commercial

Coastal 
subsistence

Offshore 
locally 
based

Offshore 
foreign-
based

Freshwater Total Tonnes Pieces

Kiribati 7,600 11,400 510 701,067 0 720,577 255 8,642

Papua New Guinea 6,500 35,000 216,896 217,871 20,000 496,267 145 160,000

Nauru 163 210 0 177,315 0 177,688 0 0

FSM3 1,725 3,555 40,838 124,481 1 170,600 8 37,400

Marshall Islands 1,500 3,000 85,918 29,754 0 120,172 0 10,000

Solomon Islands 6,468 20,000 41,523 36,573 2,300 106,864 1,530 20,000

Tuvalu 300 1,135 0 96,898 2 98,335 1 0

Fiji 11,000 16,000 17,079 0 3,731 47,810 205 85,236

Tokelau 40 360 0 24,286 0 24,686 0 0

Cook Islands 150 276 194 20,342 5 20,967 12 52,000

Vanuatu 1,106 2,800 568 10,942 80 15,496 43 27,300

French Polynesia 5,666 2,350 5,390 0 100 13,506 101 8,361,500

Samoa 5,000 5,000 1,254 0 10 11,264 12 0

Tonga 3,900 3,000 1,363 1,891 1 10,155 0 1,291

Palau 865 1,250 3,987 4,017 1 10,120 22 343,800

New Caledonia 1,350 3,500 2,876 0 10 7,736 1,733 0

American Samoa 42 120 2,154 0 1 2,317 9 0

Wallis & Futuna 150 675 0 0 0 825 0 0

Niue 11 154 0 547 0 712 0 0

Northern Marianas 142 350 0 0 0 492 41 15,000

Guam 72 42 0 0 3 117 100 0

Pitcairn Islands 3 6 0 0 0 9 0 0

Table 2. Value of fisheries and aquaculture production (USD), 2014.

Coastal 
commercial

Coastal 
subsistence

Offshore 
locally-based

Offshore 
foreign-based Freshwater Aquaculture Total

Kiribati 15,459,836 16,259,016 3,606,557 1,111,106,457 0 237,506 1,146,669,373

Papua New Guinea 50,583,658 66,731,518 312,719,079 311,048,127 38,132,296 1,228,288 780,442,964

FSM3 5,000,000 8,800,000 85,342,200 228,148,080 8,000 164,800 327,463,080

Nauru 1,071,275 965,438 0 231,229,508 0 0 233,266,220

Solomon Islands 12,848,296 33,027,523 57,520,263 79,228,378 3,800,786 773,263 187,198,510

Marshall Islands 4,350,000 6,000,000 133,530,000 38,700,638 0 50,000 182,630,638

French Polynesia 31,107,594 11,466,127 28,829,104 0 487,920 89,771,222 161,661,967

Tuvalu 747,951 1,120,287 0 131,951,751 1,639 820 133,822,448

Fiji 37,878,788 29,292,929 54,364,955 0 3,741,414 1,452,307 126,730,392

Cook Islands 1,328,125 1,562,500 2,265,625 57,153,854 29,297 855,469 63,194,870

New Caledonia 9,324,366 16,916,335 13,416,896 0 48,334 18,786,304 58,492,235

Palau 3,200,000 3,300,000 31,471,000 18,555,070 10,000 285,000 56,821,070

Vanuatu 5,584,821 7,429,519 1,474,009 26,402,602 232,875 383,377 41,507,203

Tonga 18,064,516 10,053,763 4,177,419 5,058,065 3,226 15,054 37,372,043

Samoa 17,782,427 12,447,699 4,666,309 0 22,703 27,615 34,946,752

Tokelau 109,375 689,063 0 33,203,125 0 0 34,001,563

Wallis and Futuna 1,528,585 6,534,699 0 0 0 0 8,063,283

American Samoa 244,000 487,000 5,113,395 0 4,000 44,500 5,892,895

Northern Marianas 821,356 1,400,000 0 0 0 1,130,000 3,351,356

Niue 116,016 1,136,953 0 1,519,487 0 0 2,772,455

Guam 388,996 158,358 0 0 11,000 800,000 1,358,354

Pitcairn 14,063 9,375 0 0 0 0 23,438

  3	 Federated States of Micronesia
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The higher unit value of offshore locally-based produc-
tion, relative to offshore foreign-based production reflects 
a higher proportion of locally-based longlining. The lower 
value of freshwater production, relative to coastal subsist-
ence reflects the low imputed value of the production in 
PNG’s inland fisheries. 

In the present study the total production by volume from the 
offshore fisheries of the region, is almost nine times that of 
coastal fisheries. By value, it is only about 5.6 times as great – 
due the high unit value of coastal fisheries production. 

Some of the other notable features of the over-all fisheries 
production of the region are as follows: 

•	 The total production from the region in 2014 
(2,013,742 t) divided by the population of the region 
in 2014 (10,776,937 people) equates to 187 kg of fish 
per person. 

•	 Fiji and French Polynesia are the only two countries 
among the top producing countries whose production 
is not strongly tuna-oriented. 

•	 The production from Fiji’s coastal commercial fisher-
ies is greater than than of any other PICT, even that of 
PNG, which has a population that is almost nine times 
greater. 

•	 The value of offshore fishing in the Kiribati zone in 
2014 (USD 1.1 billion) approaches the combined 
value of offshore fishing of all other PICTs except PNG 
(USD 1.3 billion).

•	 Three countries in an area of relatively good tuna fish-
ing had no locally-based offshore fishery production in 
2014: Nauru, Tuvalu and Tokelau. A fourth country, 
Kiribati, had just a tiny amount of locally-based offshore 
fishery production. 

•	 In about one-third of the countries that are significantly 
involved in offshore fisheries, the fleet is locally-based, 
in another third it is a mixture of locally- and foreign-
based, and in the another third it is all foreign-based. 

•	 In only six countries of the region is aquaculture signifi-
cant (i.e. production value is greater than 5% of that of 
coastal fisheries) – all but one of those countries are ter-
ritories (Cook Islands).

•	 Two French Territories were responsible for over 93% of 
the value of all aquaculture production in the region in 
2014 (Figure 4).

The study used fishery production information to estimate 
the contribution of fishing to gross domestic product – and 
then compared those estimates to estimates made by the 
statistics departments of the region. The official contribu-
tions of fishing to GDP are compared to the re-estimates 
in Figure 5. 
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Figure 4. Value of aquaculture production in the Pacific Islands region 
in 2014 (USD).

Figure 5. Official vs re-estimated fishing contributions to GDP  
(2014 or latest year available).

Fishery exports are very important to the countries of the 
region. Figure 6 shows that in about half of the countries, 
fishery exports represent over 40% of all exports. Where 
they represent less than 40% of the value of national exports, 
several are quite large in nominal terms: PNG (USD 
136 million), Fiji (USD 58 million), Solomon Islands 
(USD 54 million), and New Caledonia (USD 22 million).

Figure 6. The relative importance of fishery exports.
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Information is provided in the book on access fees received 
for foreign fishing. Figure 7 summarises access fees paid for 
the most recent annual period for which data is available. 

Access fees have changed considerably over the years. The 
evolution in the level of the fees is shown in Figure 8. It 
should be noted that the amounts in this figure are nominal 
access fees (i.e. not converted to 2014 prices). 

The book gives the readily available information on the 
consumption of fish and other fishery resources from a large 
number of studies. The results (minus the outliers) are sum-
marised in Figure 9. 

One of the major conclusions of the book is that in the work 
of the government fisheries agencies of the region, there 
should be a shift in the thinking, from efforts to extract 
more benefits from coastal fisheries (coastal fisheries devel-
opment) to efforts to maintain the existing flow of benefits 
(coastal fisheries management). Similarly, the assistance that 
regional/international development partners provide to the 
fisheries sector at the national level needs to focus more on 
coastal fisheries management. The recent trends in coastal 
fisheries also indicate that there has already been a dietary 
impact due to the changes in coastal fisheries production – 
which further strengthens the argument for increased atten-
tion to coastal fisheries management.
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Figure 8. Change in access fees 1982–2014 (USD million).
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Pacific region capacity building for CITES sharks and rays 
Dr Cassandra Rigby1 and Prof. Colin Simpfendorfer1

Sharks are a significant by-product of Pacific fisheries, especially for tuna and billfish. Five shark and two manta ray species 
were listed on the Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES) Appendix II 
on 14 September 2014: oceanic whitetip shark (Carcharhinus longimanus), porbeagle (Lamna nasus), scalloped hammerhead 
(Sphyrna lewini), great hammerhead (S. mokarran), smooth hammerhead (S. zygaena), giant manta ray (Manta birostris) 
and reef Manta Ray (M. alfredi). An Appendix II listing is for species in which trade must be controlled to avoid utilisation 
that is not compatible with the survival of the species. 

Background
The CITES listing requires member countries to develop 
non-detriment findings (NDFs) if exports are to occur. 
Countries that are not CITES members that wish to trade 
in CITES-listed shark species with CITES members must 
provide documentation comparable to NDFs. The NDFs 
are intended to ensure that the export of the species (or 
parts of the species, such as fins) will not be detrimental 
to the survival of the species. In the Pacific region there are 
six countries that are CITES members: Fiji, Palau, Papua 
New Guinea, Samoa, Solomon Islands and Vanuatu. Two 
workshops have previously been held to assist CITES Par-
ties in the Pacific region to understand their obligations and 
requirements associated with the implementations of the 
listings. These workshops were held in Wollongong, Aus-
tralia on 9–11 December 2013 and in Nadi, Fiji on 11–12 
February 2014. The outcomes of the second meeting in 
Nadi 2014 led to the implementation of this Pacific CITES 
Shark project. This project aimed to build capacity in the 
Pacific region to assist countries to implement the NDF 
processes if they wish to trade in the CITES Appendix II 
shark and ray species. This project was funded by CITES 
through the European Union-CITES capacity building 
project and led by James Cook University.

This project focused on the three hammerhead and two 
manta ray species mentioned above, and not the oceanic 
whitetip shark as it has a Western Central and Pacific Fish-
eries Commission (WCPFC) ban on their retention, tran-
shipping, storing or landing; and not the porbeagle shark 
as it is a temperate species that rarely occurs in the tropi-
cal Pacific waters. There is no defined process for how an 
NDF is undertaken, thus to assist the NDF process for 
the shark and ray Appendix II listings, in 2014 the CITES 
Non-Detriment Findings Guidance for Shark Species was 
produced (Mundy-Taylor et al. 2014). The CITES shark 
guide outlines a six-step process to carrying out an NDF for 
sharks and rays, illustrated by a flow chart (Figure 1). For 
each of the six steps, there are worksheets in the guide that 

1	 Centre for Sustainable Tropical Fisheries and Aquaculture, College of Science and Engineering, James Cook University, Townsville QLD 4811, Australia. 

clearly set out the information needed for an NDF. These 
worksheets were proposed to form the basis of a common 
regional NDF template, which could be used by the Pacific 
Island countries to assist with the production of NDFs. The 
Pacific countries share stocks of the CITES Appendix II 
shark and ray species that need to be considered in NDF 
development and a regional NDF approach can address 
this issue. A common NDF template provides a consistent 
format, language and terminology, and is well supported by 
the CITES shark guide with detailed explanations on the 
required information. 

The suitability of such an approach to NDFs in the Pacific 
was informally discussed with representatives from Pacific 
management organisations – that is, Pacific Community 
(SPC), Forum Fisheries Agency (FFA) and Western Central 
Pacific Fisheries Commission (WCPFC); NGOs active in 
shark conservation and CITES efforts in the Pacific – that 
is, TRAFFIC, World Wildlife Fund (WWF) and Secretariat 
of the Pacific Regional Environment Programme (SPREP); 
and people that had completed shark NDFs for Australia and 
New Zealand from the Australian Department of the Envi-
ronment and New Zealand Department of Conservation.

Workshop
A workshop for this Pacific CITES Shark project was held 
in Nadi, Fiji on 11–13 April 2016 to discuss the proposed 
regional NDF template, the information needed for an 
NDF, and the need to develop a regionally co-ordinated 
approach to sustainable management of shared stocks of 
CITES listed sharks and rays. To achieve these outcomes, 
the workshop was designed to be relatively informal to 
encourage participation by all delegates in round-table dis-
cussions. Each country was invited to nominate two persons 
to attend – ideally one each from the designated CITES 
Management Authority and CITES Scientific Authority, 
respectively – who would be most closely involved with the 
development of NDFs within the country. Representatives 
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attended from Fiji (2), Palau (1), Papua New Guinea (1), 
Samoa (2) and Solomon Islands (2). A delegate from each 
of FFA, Pew Charitable Trust (PEW), SPREP and WWF 
also attended (Figure 2).

Project outcomes
All delegates at the Fiji 2016 workshop agreed on the format 
and content of the regional NDF template and that tem-
plates pre-populated with common information for each of 
the three hammerhead and two manta ray species would be 

very beneficial in starting the shark and ray NDF process in 
the Pacific region. This was undertaken and the common 
information was provided for the NDF templates; that is, 
global catches, conservation status, biological vulnerability 
and regional management measures. A summary document 
that presented the detailed background information for the 
NDF templates was also compiled. This included a review 
of existing pelagic and coastal catch data for the three ham-
merheads and two manta rays in the Pacific region that was 
available from the literature, WCPFC reports, and the sum-
mary of WCPFC observer data provided by SPC. A poten-
tial framework for regional co-operation to produce NDFs 

Figure 1. Flow chart showing non-detriment finding (NDF) process.  
Source: Mundy-Taylor et al. 2014.
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on shared hammerhead and manta ray stocks, was also out-
lined (Figure 3). The development of a regional NDF in the 
long-term would be useful because of the shared stocks and 
limited capacity within in-country agencies; however, in 
the short-term individual countries need to consider NDF 
production.

There are two major challenges to the NDF process: the 
lack of species-specific catch data that hinders the ability to 
do stock assessments for the hammerheads and manta rays, 
and communication issues among in-country agencies that 
can slow down the flow of data and other information that 
is required to undertake an NDF. Fiji has a CITES Scien-
tific Council that provides a good model for implement-
ing CITES procedures as it aids communication among 
agencies and supports an efficient whole of government 
approach to NDFs. There are some existing and commenc-
ing projects that have synergies with the information needs 
of NDFs and this may assist in collecting better data on 
hammerheads and manta rays, and improve communication 
among tuna Regional Fisheries Management Organisations 
and the understanding of the stocks of hammerheads in the 
Pacific region; that is: Rapid Assessment Toolkit (http://
wwf.panda.org/wwf_news/); Global Shark and Ray Initia-
tive (http://wwf.panda.org/sharks/global_shark_and_ray_
initiative/); Areas Beyond National Jurisdiction (http://
www.commonoceans.org/home/en/); WCPFC Research 
Plan (Brouwer and Harley 2015); NESP Hammerheads Pro-
ject (Australia) (http://www.nespmarine.edu.au/project/

hammerhead-sharks); and Sustainable management of the 
shark resources of Papua New Guinea (ACIAR project) 
(http://aciar.gov.au/project/fis/2012/102).

Recommendations
Participants at the workshop identified that the most 
critical step required for moving the shark NDF process 
forward is one-on-one in-country assistance. It would be 
regionally beneficial if this assistance is one person or a 
small group of people, as this will provide a more region-
ally consistent set of NDFs that could eventually transform 
into a single regional NDF. There is the need for an entity 
to drive and co-ordinate the shark NDF process among 
the Pacific countries. Without this, progress is likely to be 
very slow due to capacity and resource restraints. One of 
the Pacific management organisations may be best placed 
to do this in the longer term. A number of organisations are 
committed to providing assistance; that is, SPREP, FFA, 
PEW and WWF. Detailed distribution maps of each of the 
CITES listed shark and ray species on the CITES shark 
website would be helpful to enable countries to determine 
whether the species occur in their waters (a small project to 
provide these maps has commenced through James Cook 
University). A continuous improvement approach should 
be applied to NDFs; the recommendations associated with 
the NDF can be used to drive improvements in data col-
lection, assessment and management. Capacity building in 

Figure 2.  Participants of the Fiji 2016 workshop from governments of Fiji, Palau, Papua New Guinea, Samoa and Solomon Islands, 
along with representatives from the Forum Fisheries Agency (FFA), Secretariat of the Pacific Regional Environment Programme 
(SPREP), Pew Charitable Trust (PEW), World Wildlife Fund (WWF), and James Cook University (JCU) (image: Cassandra Rigby).
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identification of shark fins for customs, quarantine and fish-
eries officers would be beneficial for enforcement efforts, 
and capacity building with legislation will better enable 
countries to link their fisheries and environment legislation 
to CITES requirements.

The CITES shark and ray website (https://cites.org/eng/
prog/shark/index.php) provides information resources for 
NDFs and the latest news, meetings and highlights relevant 
to CITES listings of sharks and rays. More detailed infor-
mation on this Pacific CITES Shark project will be avail-
able on this website; that is, the NDF templates for each 
of the hammerhead and manta ray species, the summary of 
information document and the Fiji 2016 workshop report, 
which includes the presentations given at the workshop.

For more information: 
Colin Simpfendorfer 
Director, Centre for Sustainable Tropical Fisheries  
and Aquaculture, James Cook University 
colin.simpfendorfer@jcu.edu.au
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Update on beche-de-mer market prices in China
Unlike fish, beche-de-mer (dried sea cucumber) is a luxury seafood that is eaten at banquets and often for its medicinal properties. 
Five years ago, a project by the Pacific Agribusiness Research for Development Initiative (PARDI) of the Australian Centre for 
Agricultural Research (ACIAR) revealed the prices of exported sea cucumbers from Pacific Islands and the attributes of beche-
de-mer that affect sale prices (Purcell 2014). Prices commonly ranged from USD 15–400 depending on the species and product 
size. Since then the Chinese government has discouraged ‘conspicuous consumption’ of luxury food items, including beche-de-mer, 
thereby affecting demand (Eriksson and Clarke 2015). On the other hand, some fisheries (e.g. Kiribati and Tonga) have closed 
recently, thereby affecting supply.

Most of the beche-de-mer that is harvested and processed 
in the Pacific Islands is exported to Hong Kong, and then 
much of it is redistributed to mainland China, via Guang-
zhou (Canton city). In most cases, market prices in China 
reflect export prices from the Pacific Islands. Knowledge 
on beche-de-mer prices can help to substantiate the value 
reported by exporters from the Pacific Islands and inform 
economic valuations of fisheries and aquaculture. 

A recent study commissioned by the Pacific Community 
(SPC) believed that ‘prices are rising’ for Pacific Island 
beche-de-mer (Carleton et al. 2013), but the extent of such 
rises in recent years is uncertain. A regional workshop in 
Nadi in 2012 listed ‘better information on markets and 
prices’ as one of the five key needs for sea cucumber fisher-
ies in the Pacific Islands (Anon. 2012). Likewise, delegates, 
on several occasions at a 2015 regional technical meeting on 
beche-de-mer in Tonga, raised the need for ‘market infor-
mation’ in order to improve sea cucumber fisheries in the 
region (Shelley 2015). 

In order to address the regional priority for updated infor-
mation on market prices of beche-de-mer, an ACIAR-
funded project will again collect and analyse data on market 
prices in November 2016. The study will collect data from 
Hong Kong and Guangzhou. The trip will allow for report-
ing on the changes in the market over the five-year period 
since the last study, and the publication of an up-to-date list 
of prices of beche-de-mer for various species of sea cucum-
bers that are harvested in Pacific Islands. 

It is hoped that the upcoming study will enable improved 
decision-making by Pacific Island fishery managers on cer-
tain regulatory measures and validation of the reported 
export value of beche-de-mer. The study could also under-
pin cost-benefit analyses and production strategies for sea 
cucumber aquaculture.
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steven.purcell@scu.edu.au

Tropical sea cucumbers in jars in Hong Kong  
(image: Steve Purcell).
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Sharing Pacific nearshore FAD expertise
Nearshore fish aggregating devices (FADs) are gaining momentum in the Pacific region as a tool to enhance food security and 
income for fishers and communities, and to reduce pressure on the resources of lagoons and reef fisheries. A lot of experience has been 
gained by countries across the Pacific. There have been, however, limited opportunities for nearshore FAD practitioners to come 
together to share this experience in order to advance the implementation and use of nearshore FADs in the Pacific.

In June 2016, twelve experts from the Pacific region came 
together at the Vanuatu Maritime College in Santo, Vanu-
atu, to share knowledge and experiences in the design, plan-
ning and implementation of nearshore FAD programmes. 
Countries and territories represented at this first regional 
Expert Consultation on nearshore FADs were American 
Samoa, Cook Islands, Fiji, French Polynesia, Kiribati, Papua 
New Guinea (PNG), Samoa, Solomon Islands, Tuvalu and 
Vanuatu. These FAD practitioners were identified based 
on their experience and complimentary knowledge cover-
ing the full life-cycle of a nearshore FAD programme. The 
purpose of the consultation was to gather lessons learnt 
and to identify the best practice principles to guide future 
nearshore FAD programmes across the region.

The Expert Consultation included countries’ innovations 
in FAD design and the full cycle of a nearshore FAD pro-
gramme, including site selection, community engagement, 
rigging, deployment, fisher training, maintenance, and 
monitoring and evaluation. Overall programme manage-
ment and funding models for sustaining long-term national 
FAD programmes were also discussed.

This article provides an overview of the lessons learnt 
from the experts’ experiences as well as the knowledge and 
research gaps that need to be addressed. Further feedback 
from other countries, experts, non-governmental organisa-
tions (NGOs) and others in the region would be very much 
appreciated. 

These lessons and the information gathered through this 
consultation will be used by the Pacific Community (SPC) 
and partners to develop an updated nearshore FAD manual 
for the Pacific – anticipated for release in 2017. 

Lessons learnt

FAD design and innovation

FAD design is one of the most technical elements of 
nearshore FADs. Different types, designs and components 
of FADs have evolved over the years through research and 
innovation by countries, and regional and national non-
government organisations. This has resulted in several 
nearshore FAD designs now being used in the region – the 
most popular of which are the SPC modified Indian-Ocean 
FAD (renamed ‘Indo-Pacific’ FAD by the regional experts 

to account for the modifications to the original design), 
Vanuatu’s Vatu-Ika FAD, and the SPC sub-surface FAD. 
Other designs and innovations discussed at the Expert 
Consultation included bamboo FADs, spar and catamaran 
buoys, lagoon FADs and a Tahitian FAD design. 

Across the region, the two most common issues identified 
by regional experts were the loss of nearshore FADs due 
to vandalism and the difficulty in deploying FADs from 
small vessels. In essence, these two issues have been largely 
resolved through technological advances and innovations. 
In areas of high vandalism, the SPC sub-surface FAD or 
designs that are based on locally available and less targeted 
materials (such as bamboos) are the best options. Advances 
in FAD deployment systems, either through the use of small 
purpose-built barges, or by using modified anchors (e.g. 
multiple cement blocks or sand bags) enable the safe deploy-
ment of nearshore FADs from small (6–7 m) community 
boats, even in remote locations. 

Detailed discussions were had on most of the nearshore 
FAD designs that are currently used in the region. For brev-
ity the remainder of the design and innovation section con-
centrates on the key lessons gathered for surface FADs (e.g. 
the Indo-Pacific and Vatu-Ika designs).

Surface components (floatation system)
Surface hardware such as swivels and shackles should be 
avoided as these components become the underlying struc-
tural weaknesses within the FAD structure. 

Large floats cause greater stress on the mooring system; how-
ever, using the hard plastic 30G (or similar) floats provide a 
good durable floatation device. The 30G type is preferable 
to Polystyrene (PS) foam floats. A major problem identified 
with the PS foam floats is that when they plunge repeatedly 
they become hard and acts as a weight rather than a float 
and affect the integrity of the system. 

Between each surface float a ‘buffer’ rope should be tied. 
This reduces both the wear on the system but also acts as 
a blocker to secure each float individually. This avoids the 
loss of the whole FAD should one or two floats come loose 
and float away. 

In addition, the mooring rope through the surface buoys 
should be protected with insulation material (PVC or hose) 
to protect the rope from chafing that is associated with the 
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joining seams on buoys (especially the 30G buoy). The 
ends of the insulation material should be peeled back and 
whipped to protect the rope from potential sharp edges.

Mooring rope
Braided multi-strand rope is currently the best mooring 
rope available as it does not kink and thus avoids the need to 
use surface and mid-water swivels (which as identified above 
can result in structural weaknesses). If, due to budget con-
straints, three-strand rope is used, a swivel will be required. 
When this is the case, it will be important to ensure the con-
nection is covered with protective hose or rubber and then 
whipped with rope for added protection. 

A steel-reinforced mooring rope means that the rope and 
the FAD is more resilient to being snagged by fishing gear or 
shark bites, which extends the life of the FAD. 

Aggregator components
Where possible, biodegradable aggregators should be used 
(e.g. cotton mussel spat rope and coconut fronds). Biode-
gradable aggregators will not last as long as plastic aggrega-
tors; however, the use of biodegradable materials reduces 
the impact on the environment. Let’s keep thinking ‘reduce 
– reuse – recycle!’ 

Anchor system
The anchoring system most commonly used across the 
region is a heavy cement block. When deploying from small 
boats, a series of smaller cement blocks or sand bags can be 
used as an alternative to heavy blocks in order to reduce risks 
associated with deployment. Sand bags are an appealing and 
cheap option – especially in remote areas with limited access 

to cement, but the bags need to be able to withstand high 
pressures and abrasion. Vanuatu, which uses sand bags for 
the Vatu-Ika FADs, orders bags from Japan to ensure they 
are sufficiently durable.

When deploying the anchor system on steep slopes, it 
should be complemented with a Danforth anchor or a grap-
nel made of rebar to prevent the anchor from sliding down 
the slope. 

Site selection and community engagement

The discussions regarding nearshore FAD site selection, 
highlighted that it can often be driven by external factors 
including local agendas and donor preferences. It is recom-
mended that national-level frameworks are developed to 
guide the nearshore FAD site selection process in order to 
retain transparency and to ensure that FADs are deployed 
for genuine purposes and for the relevant end users.

Across the Pacific region, nearshore FADs are becoming 
increasingly used as a component of community-based fish-
eries management (CBFM) to ‘shift’ fishing pressure from 
lagoons and reefs to more sustainable oceanic fish resources. 
There is a set of regional guidelines and principles for site 
selection and community engagement for CBFM, and these 
may help FAD practitioners select appropriate FAD sites 
and develop community engagement frameworks. 

Regional experience highlights that engagement processes 
need to be consistent with local customs and traditions. Own-
ership needs to be clearly defined to ensure responsibility for 
nearshore FADs being successfully transferred to the target 

Whipping the end of the buoy line to secure the knot and protect the rope from chafing (image: Joelle Albert).
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groups. In particular, involving local fishers and fisher asso-
ciations in the site selection process is important. This local 
knowledge can also increase the effectiveness of the FAD by 
locating it at known productive fishing ground. Through 
the community engagement process, mechanisms are also 
required to enable conflict and dispute resolution. The pro-
cess should also identify possible access to funds or materials 
to enable replacement, repair and maintenance of the FADs 
for long-term benefits to the concerned communities. 

FAD deployment methods

Safety should be the number one priority when deploying 
nearshore FADs. Nearshore FADs can be successfully and 
safely deployed from small boats; however, deployment 
procedures need to be in place and trained personnel are 
required for deployments to ensure safety considerations are 
fully accounted for and evaluated. 

Deployment methods should follow the ‘hairpin’ or circle 
formation (where the floatation system is put in the water 
near the allocated deployment location then the rope is 
released and the vessel returns to the deployment location 
where the anchor is finally dropped overboard). Both tech-
niques are far more accurate than a straight line deployment 
method and reduce the risks of entanglement and stress on 
the mooring rope. 

The circle and hairpin techniques that are recommended to set FADs  
(illustration: Boris Colas, SPC).

Fisher training

Fishers training is important, especially for communities 
without prior FAD experience, as specific fishing methods 
are required to fish FADs efficiently and FADs are usually 
located further offshore than usual fishing grounds – this 
places small-scale fishers out of their comfort zone. Fisher 
training is, however, labour intensive and can be costly. Given 
these constraints, it is not always possible to train fishers on 
FAD deployments, particularly in countries with a large FAD 
programme that covers a wide geographical area. 

SPC and countries have developed courses that address 
the key training needs of FAD fishers, including FAD fish-
ing skills, small boat safety and catch handling. A possible 
approach to this training is to conduct ‘train the trainer’ 
workshops to enable a wider transfer of knowledge with lim-
ited funding through the training of key community fishers 
and national fisheries instructors. This approach could uti-
lise existing networks like fisher organisations to strengthen 
these bodies and provide a greater reach to other fishers.

Two key lessons from past fisher training initiatives were 
identified by the regional experts. Firstly, it is essential to 
show local fishers how to be innovative by using locally 
available fishing gear; however, the training itself usually uti-
lises the best available gear, which is ordered from overseas 
if necessary. Secondly, it is recommended to conduct the 
training at a productive FAD to show that the techniques 
and practices being demonstrated ‘actually work’. 

FAD maintenance

The life-span of FADs is impacted by the maintenance sched-
ule. Maintenance of nearshore FADs including the removal 
of entangled fishing gear, removal of fouling materials (e.g. 
coral growth) and replacement of degraded structural materi-
als can increase the time that FADs remain in the water. 

Maintenance of submerged hardware can be difficult and 
often requires expensive, well-trained and experienced dive 
teams, which many countries do not have. While experience 
demonstrates that joint collaborations in maintenance pro-
grammes (e.g. between scuba divers, fisher associations and 
government) can help reduce maintenance costs, this may 
not be an option in all countries and locations. Therefore, 
most countries only maintain surface hardware at best. A 
number of countries are exploring programmes to delegate 
surface hardware maintenance and even FAD replacement 
to communities and fisher associations. 

Monitoring and evaluation

Across the Pacific region there is a dearth of coastal fisheries 
data generally and even more so for the impacts of nearshore 
FADs. This lack of data is attributed to the remoteness of 
most Pacific Islands, the costs involved in implementing 

The use of an echo-sounder and GPS is essential for safe and 
accurate deployments. On the other hand, detailed bathy-
metric charts like those produced by the SPC Geoscience 
Division will ease and streamline the deployment proce-
dures as pre-deployment surveys of the seabed are no longer 
required – however the availability of such charts is still lim-
ited across the Pacific region. 
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extensive monitoring programmes, the lack of appropriate 
data collection methodologies and the shear difficulty in 
collecting the data required. 

Within the region there has been some success in develop-
ing community-based monitoring programmes through a 
network of trained community resource people in order to 
enable monitoring at remote locations that are inaccessible 
by fisheries officers on a regular basis. Community-based 
monitoring requires a robust design, the ‘right’ community 
resource persons with the knowledge and skills to undertake 
the data collection required, along with an extensive train-
ing programme that includes a mechanism to feed-back 
information (in an appropriate form) to the communities 
involved. The expansion of computer assisted data collec-
tion is expected to improve the feedback of data to commu-
nities as it reduces data entry time. 

Monitoring and evaluation is required to assess the effec-
tiveness of nearshore FADs and to ‘prove’ the value of 
these – the measure of which depends on the objectives of 
the national FAD programme or of a particular FAD pro-
ject. Although it is recognised that ‘forever monitoring’ is 
not necessary, and that monitoring and evaluation should 
be carefully targeted. A key recommendation, therefore, is 
to develop clear objectives at a national or project level to 
guide the collection of data that is fit for purpose. Suffi-
cient funds are then required to implement an effective and 
directed FAD monitoring and evaluation programme.

Programme management and funding

First and foremost, it was recognised that there have been 
successes in the region in developing longer-term nearshore 
FAD programmes through partnerships with fisher asso-
ciations, NGOs, other ministries and stakeholders. It was 
highlighted that by placing FADs as part of the broader 
community development planning process, FADs can 
become more than a fisheries management tool.

This said, a number of management issues surfaced 
through the experts’ discussions including limited capacity 
at national level. Even where capacity does exist, a lack of 
planning means that when FAD-competent staff members 
change to another work area, or retire, their knowledge and 
technical skills are lost with them. The management and 
capacity issues are related to national fisheries administra-
tions being unable to secure recurring funds in support of 
long-term nearshore FAD programmes. The lack of moni-
toring and evaluation data to ‘prove’ the impacts of FADs 
was identified as a major weakness in being able to secure 
this support. 

When discussing the elements that are required for govern-
ments to develop long-term, sustainable national nearshore 
FAD programmes, four key elements were highlighted. 
These were as follows:

1.	 Funding: ongoing funds must be available to support 
dedicated FAD staff, materials, deployments, mainte-
nance and monitoring. This may be through govern-
ment, donors or cost-sharing arrangements with end 
users.

2.	 Capacity: countries must have competent personnel 
and the necessary equipment (e.g. deployment ves-
sel equipped with suitable echo-sounder and GPS) to 
undertake FAD-related activities.

3.	 End-user engagement: countries must have national 
awareness and community engagement processes in 
place and partnerships that are developed between gov-
ernments and end-users.

4.	 Management: countries must have a national FAD plan 
(or similar) in place, supported by legislation and cor-
porate/strategic plans that showcase nearshore FADs as 
a priority. 

Further work will be undertaken by SPC in coordination 
with member countries to determine the main character-
istics of a sustainable FAD programme, which will enable 
regional and national organisations to better target support 
to Pacific Island countries and territories to achieve sustain-
ability in their nearshore FAD programmes. These will be 
summarised in a policy brief or similar product aimed at 
senior fisheries personnel and policy makers, planned for 
release in 2017. 

Research and knowledge gaps
There have been substantial advances in nearshore FADs 
programmes in the Pacific region in recent years, in par-
ticular around the technological aspects of FAD designs 
and deployments. Advances in technology have enabled 
safer and easier deployments in remote locations, even when 
using small vessels. 

FAD monitoring and evaluation efforts are still limited in 
the region. Consequently, there remain a number of knowl-
edge gaps for which sound research and experiments are 
required. Five priority questions were formulated by the 
experts to guide relevant nearshore FAD research to assist 
practitioners in developing sustainable nearshore FAD pro-
grammes. These were (not in order of priority): 

1.	 Do nearshore FADs contribute to food security and 
income generation?

This includes a better understanding of catch rates 
(CPUE) and catch utilisation at both FAD and non-
FAD fishing locations as well as understanding the end 
use of fish caught in different locations. 

2.	 How useful are nearshore FADs in support of coastal 
fisheries management?
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This research question relates, in particular, to commu-
nity-based fisheries management. Data is required to 
determine whether fishers change their practices as a 
result of the presence of nearshore FADs and shift fish-
ing effort away from lagoons and reefs. 

3.	 What are the underlying factors that influence the lon-
gevity of nearshore FADs? 

These underlying factors include both the structural 
weaknesses in the FAD itself as well as social compo-
nents such as the root causes of vandalism and conflicts 
between users.

4.	 What are the social impacts of nearshore FADs?

Across the region we need a greater understanding on 
the social impacts of nearshore FADs programmes on 
the recipient communities. This will require an under-
standing of the governance and ownership structures 
that impede or facilitate success and how the presence 
of nearshore FADs influence the trade-offs that com-
munities make in terms of livelihoods (e.g. shifting from 
farming to fishing and the influence of a new income 
source). Such research will enable the development of 
mechanisms to mitigate conflicts between different 
users (e.g. subsistence and artisanal fishers). 

5.	 How do oceanic and coastal fish interact with earshore 
FADs and what is the seasonality in aggregations around 
nearshore FADs across the region? 

To aid both site selection and fishers use of nearshore 
FADs, greater understanding is required on the sea-
sonality and interactions between coastal and oceanic 
fish. While this will be different across the region, this 
knowledge will help inform both national and regional 
tuna fishery management decisions to ensure that 
coastal communities do share the benefits of their coun-
tries’ tuna resources.

Without further research and evaluation, the ability to prove 
the effectiveness and value of FADs in achieving the objec-
tives of a country will be limited. This will severely impact 
the ability of national fisheries departments to secure recur-
ring budgets and ensure food security and alternative liveli-
hoods of their communities. 
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Update on ciguatera research  
in French Polynesia

Mireille Chinain1, H. Taiana Darius1, Clémence M. Gatti1 and Mélanie Roué2

Of the six major poisoning syndromes recorded in French 
Polynesia, ciguatera is the main, if not only, cause of sea-
food poisoning [1]. It is usually caused by eating edible 
reef fish that has been naturally contaminated by ciguatox-
ins (CTXs). Ciguatera is highly dynamic and can spread 
endemically or sporadically in outbreaks. CTXs are pro-
duced by the unicellular microalga Gambierdiscus, which 
proliferates episodically in highly degraded coral ecosystems 
(Figure 1). 

1	 Laboratory of Toxic Microalgae, Louis Malardé Institute, UMR 241-EIO, BP 30 98713 Papeete, Tahiti, French Polynesia
2	 IRD (French Research Institute for Development), UMR 241-EIO, BP 529, 98713 Papeete, Tahiti, French Polynesia

Intense Gambierdiscus colonisation in reef ecosystems is 
what triggers reef-food-chain contamination. The toxins 
produced by the microalgae gradually accumulate in herbiv-
orous fish as they graze on micro-algal turfs covering dead 
coral. The toxins then accumulate in carnivorous fish that 
prey on the toxic herbivorous fish. As the toxins accumulate 
along the food chain, they eventually reach consumers at the 
pyramid’s summit (Figure 2). Thereby, natural disturbances 
in coral ecosystems such as cyclones, tsunamis, coral bleach-
ing and Acanthaster planci infestation, as well as man-made 

causes like dynamiting, landfill and coral aggregate quarry-
ing, are factors that should be considered likely to lead to 
ciguatera outbreaks. Because CTXs are very stable, they stay 
active even after fish is frozen, cooked, salted or smoked. 
In all, some 400 lagoon species are thought to be potential 
poison vectors. In a ciguatera-affected area, however, not all 
species are necessarily toxic for humans, and the same is true 
for even very closely related species. Also, only some fish of 
a particular species may prove to be toxic and, those that do 
vary from one island to another, making risk management in 
the most ciguatera-prone lagoons more difficult. 

Figure 1.  Gambierdiscus spp., the ciguatera-causing 
dinoflagellate, seen through an optical microscope. © ILM

Figure 2.  Diagram showing how ciguatera toxins travel up  
through the food pyramid. © ILM

Seafood is a source of both basic nutrition and significant income for many communities in the Pacific region. Unfortunately, many 
cases of food poisoning occur every year after eating seafood, including fish, shellfish and bivalve molluscs. This is because the seafood 
involved contains toxins produced by phytoplankton, which are then bio-accumulated in marine food webs. The rise in the number 
of cases of food poisoning and their spread to previously unaffected areas of the world, clearly indicate that seafood safety is a growing 
public health concern and economic challenge, not only regionally but globally as well. 
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While lagoon fish were long thought to be the only ciguat-
era vectors, recent research demonstrates that some marine 
invertebrates such as giant clams (Tridacna maxima), 
sea urchins (Tripneustes gratilla) and gastropods (Tectus 
niloticus) (Figure 3) can also contribute to atypical and 
sometimes more severe forms of ciguatera, also known as 
ciguatera shellfish poisoning. These forms have so far been 
reported in French Polynesia, New Caledonia, Vanuatu and 
the Cook Islands [2, 3]. 

Essentially, the seafood-related toxic hazard in French 
Polynesia is now a persistent public health issue with con-
crete social and economic fallout. Two of the main hurdles 
standing in the way of sustainable marine resource use in 
Pacific Island countries and territories (PICTs) are: (i) 
no internationally-approved reference detection test; and 
(ii) the limited availability of pure ciguatox-
ins required for the calibration of current 
detection tests, which is a definite obstacle 
to implementing large-scale monitoring pro-
grammes (cf. section on ‘molecular detection 
of Gambierdiscus’).

Early ciguatera research in the Pacific by pio-
neering American, Japanese and French Poly-
nesian teams started in the early 1960s. In 
French Polynesia, it all began with an outbreak 
of 33 severe poisoning cases after eating giant 
clams on Bora Bora, Society Islands, between 
April and July 1964 and resulted in three 
deaths. The local authorities commissioned 
a consultancy to the island by two American 
experts, Profs Banner and Helfrich, from the 
University of Hawaii. It was not until 1976, 
however, when Prof. T Yasumoto and Dr R 
Bagnis conducted research in the Gambier 
Islands during an unprecedented toxicity out-
break, that the agent causing ciguatera, i.e. 
Gambierdiscus microalga, was at last formally 
identified [4]. That historic discovery would 
pave the way for several decades of research 
in French Polynesia, the only Pacific Island 

country that currently has a permanent ciguatera research 
unit, i.e. the Toxic Microalgae Laboratory (LMT) based 
within the Louis Malardé Institute (ILM) in Tahiti. Since 
2012, the LMT has been conducting research in close part-
nership with the French Institute for Development Research 
(IRD) in French Polynesia, as part of the ESSENTIA3 Pacific 
Island Ecosystem joint research unit (UMR 241-EIO).

The strategy adopted by French Polynesia in ciguatera con-
trol is an integrated approach that tackles the issue from vari-
ous angles, namely epidemiology, the environment, biology, 
toxicology and medicine (Figure 4). On the sidelines of the 
research per se, the LMT also carries out community educa-
tion, and awareness work and training for development or 
skill transfer purposes as part of technical co-operation with 
countries in the Asia-Pacific region.

Figure 3.  Examples of marine invertebrates that cause atypical ciguatera food poisoning in French 
Polynesia:  A) giant clam or pahua (Tridacna maxima); B) sea urchin or hava’e (Tripneustes gratilla);  
C) trochus (Tectus niloticus). © ILM

3	  http://wwz.ifremer.fr/umr_eio/Equipes/Equipe-3-ESSENTIA

Figure 4.  Integrated approach used in French Polynesia for ciguatera research.

Update on ciguatera research in French Polynesia
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1.	 Epidemiological surveillance of marine 
biotoxin poisoning cases

French Polynesia is one of the few Pacific countries to have 
a country-wide ciguatera epidemiological surveillance pro-
gramme. It is implemented in collaboration with the public 
health staff of all 61 healthcare facilities located throughout 
the country, including outlying hospitals, clinics, medical 
centres and dispensaries, and aims at narrowing down the 
aetiology of the various forms of marine biotoxin poisoning 
and monitoring the yearly incidence both on each island and 
country-wide [5]. Under the programme, a standard form 
is completed by the relevant facility’s public health staff for 
each reported patient. Information is gathered on age, gender, 
island of residence, symptoms, number of previous ciguatera 
poisonings and details of the seafood eaten, e.g. whether it 
was fish or not, the species, part eaten and fishing area. Case 
reporting by practitioners is, however, optional. Since 2007, 
all notification forms have been filed centrally at ILM, which 
issues a yearly summary report. The general trend observed 
in French Polynesia as a whole since 2007 points towards a 
stable annual incidence rate (IR), although rates can differ 
considerably from one island to another, ranging from 2 to 
1,500 cases per 10,000 inhabitants, depending on the island 
or island group. These figures are, however, heavily distorted 
by a high under-reporting rate and could quite possibly be 
at least doubled, as in more than half the reported cases 
patients stated they had shared the toxic food with others at 
table who had also gone on to develop symptoms, but only 
one form had been completed [5] (Figure 5). For this reason, 
major efforts are being made to broaden the current report-
ing programme’s reach, mainly by building a dedicated cigu-
atera website  that went on line in late 2014 (www.ciguatera.
pf; www.ciguatera-online.com). In addition to opening up 
the notification programme to private practitioners and the 
general public, the site also provides web users with access 
to participatory and dynamic, real-time mapping of toxic-
hazard areas and the marine species involved in any poison-
ing cases. Extending the website to the Asia-Pacific region 
is currently being explored with two international agencies, 

i.e. the International Atomic Energy Agency (IAEA) and 
the UNESCO Intergovernmental Oceanographic Commis-
sion (IOC), with additional funding from the French Pacific 
Fund (CiguaWatch project).

As a result, the surveillance programme identified both 
the scarce areas that are still ciguatera-free and, in contrast, 
a number of ciguatera hotspots [5, 6] that are ideal for 
research or where ecotoxicology investigations combined 
with preventive work could be carried out. A distance gradi-
ent has generally been observed in the IRs with the island 
groups furthest from Tahiti showing the highest IRs, due 
mainly to dietary differences observed between island 
groups. Also, based on the significant number of people 
who reported poisoning after eating only fish heads and/or 
viscera, it would appear vital to maintain or even reinforce 
the public health message that strongly warns against eating 
such fish parts, which are known to store more toxins than 
other parts do [5].

The surveillance also highlighted the fact that new forms of 
poisoning similar to ciguatera were emerging or re-emerg-
ing after popular marine invertebrates in French Polynesia, 
particularly giant clams, had been eaten [2], with the latest 
being a collective food-borne disease incident involving nine 
tourists who had eaten gastropod molluscs (Tectus niloti-
cus or trochus) in 2014 on Nuku-Hiva in the Marquesas 
Islands [7]. These atypical poisoning forms, referred to by 
the generic term ‘ciguatera shellfish poisoning’ or CSP, were 
researched in depth under the ARISTOCYA programme 
(2009-2012) funded by the French National Research 
Agency (ANR). This investigation showed that such poi-
soning, which had been reported elsewhere in the Pacific, 
e.g. Lifou, New Caledonia, Vanuatu and Cook Islands, was 
probably caused by a proliferation of marine cyanobacte-
ria in the Oscillatoriales family (Oscillatoria, Hydrocoleum, 
Trichodesmium), which are able to produce several toxin 
families that would also require surveillance [8, 9, 10]. 

More recently, research has shown that giant clams (Tridacna 
maxima) are also capable of metabolising Gambierdiscus 
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Figure 5.  Incidence rate of reported ciguatera cases in French Polynesia’s five archipelagos  
from 2007 to 2015 (www.ciguatera-online.com).
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toxins in their tissues and organs after being exposed ex situ 
to highly-toxic cultures of this microalga [11]. Experiments 
to identify CTX depuration pathways and kinetics in this 
locally-popular bivalve are on-going.

2.	 Detection methods and technology watch 
At the moment, health-hazard surveillance in terms of phy-
cotoxins in French Polynesian waters and marine products 
focuses exclusively on Gambierdiscus and ciguatoxins. Aside 
from this now efficient surveillance process, there is also the 
issue of the possible health impact of other microalgal spe-
cies that have already been reported in our waters and are 
behind emerging events in other parts of the world. There 
is considerable potential for new, emerging health hazards 
related to the toxicity of certain algae, as shown by recently-
identified palytoxin-producing Ostreopsis strains on Rapa 
Island in the Austral Islands or the unprecedented report 
of the dinoflagellate Azadinium sp. on Nuku-Hiva in the 
Marquesas in 2015 [12], some species of which produce 
azaspiracids: cyclic imines that cause diarrheic food-poison-
ing in coastal Europe. As a result, the laboratory’s strategy 
for developing ad hoc analytical methods is firmly based on 
an approach that combines surveillance (using tests that are 
able to detect substances that have so far not been included 
in the current monitoring system, or only inadequately) 
and a ‘technology watch’, i.e. constantly improving current 
tools. In order to meet this dual objective, several innova-
tive microalgae and/or phycotoxin detection methods have 
been introduced into the current surveillance framework.

Passive monitoring devices (window-screens and SPATT 
filters)

Window-screens (WS) are artificial substrates for assessing 
microalgal species abundance in the marine phytobenthos. 
[13]. They are rectangular, artificial substrates made up of 
fibreglass screen-pieces submerged in the natural environ-
ment for short periods of less than 24 hours (Figure 6). 
This novel technique has a major advantage over standard 
natural substrate-based methods, which involve sampling 
the macrophytic algae that are benthic microalgae’s natural 
substrate, because WS samples contain less debris and con-
taminating micro-organisms and can thus be directly tested 
using molecular biology techniques (e.g. qPCR, cf. section 
entitled ‘Molecular detection of Gambierdiscus’) and so, 
provide valuable information on the structure and genetic 
diversity of benthic communities closely associated with 
ciguatera-producing biotopes. By using this technique, it 
was shown, for example, that up to six Gambierdiscus species 
could co-exist on a single site on Mangareva Island, a histor-
ical ciguatera hotspot in the Gambier group. The artificial 
substrate technique also lends itself very well to monitoring 
other dinoflagellates often associated with Gambierdiscus in 
ciguatera-generating biotopes, including Ostreopsis, Proro-
centrum, Amphidinium and Coolia [14, 15].

SPATT (solid-phase adsorption toxin tracking) filters are 
tools for concentrating toxins and consist of a resin formed 
by microbeads that can trap a broad range of lipophilic toxins 
produced and spread through the water during algal blooms 
[16]. When combined with high-resolution testing tech-
niques, such as liquid chromatography coupled with tandem 
mass spectrometry (LC-MS/MS), the method can prove to 
be an excellent toxic-bloom early-warning system. The use-
fulness of such cheap, easily-designed systems, which are also 
well-suited to French Polynesia’s widely scattered islands, is 
currently being assessed as part of collection campaigns in 
several at-risk lagoons in French Polynesia (Figure 7). 

Figure 6.  In situ view of window-screen artificial substrates for 
monitoring Gambierdiscus populations. © ILM

Figure 7.  Deploying toxin-concentration devices (SPATT 
filters) in the wild. © ILM
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Preliminary studies show that SPATT filters are useful 
in the time-integrated sampling of a large array of toxins 
including CTXs, maitotoxin, okadaic acid and azaspiracids 
that already inhabit our waters [17, 18].

Molecular detection of the ciguatera-causing 
Gambierdiscus microalga

Monitoring Gambierdiscus populations on specific fish-
ing grounds is a key aspect of ciguatera assessment and 
management campaigns. The genus displays a remarkable 
morphological and genetic diversity with no fewer than 13 
currently-known distinct species and three related globular 
species (Fukuyoa spp.), each of which is widely-distributed 
geographically and has a different toxicity level [19, 20, 21]. 
Differences in toxicity can also be observed between the 
strains of the same species [22]. Such genetic diversity and, 
more importantly, varying and unpredictable toxin produc-
tion in dinoflagellates mean that Gambierdiscus blooms can 
prove dangerous at any given time and must be viewed as 
suspect. Our ability to detect and quantify the different 
species in natural microalga populations will have pro-
found implications for the ciguatera-risk surveillance and 
early-warning system’s performance and reliability. Follow-
ing collaboration with the Centre for Coastal Fisheries and 
Habitat Research (NOAA, North Carolina) team, qPCR 
tests targeting specific Caribbean and French Polynesian 
Gambierdiscus species are now available [23]. This tech-
nology is a major step forward in hazard management, as 
it allows for prior monitoring of Gambierdiscus blooms in 
both qualitative and quantitative terms before significant 
amounts of CTXs accumulate in the lagoon food web. It 
also paves the way for cross-regional research into the micro-
alga’s bio-geography in the hope of better understanding the 

variations observed in ciguatera outbreak severity between 
the regions of the world.

By systematically carrying out toxin screening on the 100 
Gambierdiscus strains in ILM’s algal collection (Figure 8), sev-
eral ‘super-productive’ ciguatoxic strains have been identified 
and are prime material for several innovative research areas:

(i) 	 mass production and purification of algal CTXs, which 
have enabled us to acquire a unique bank of stand-
ards. Having the pure toxins required as standards for 
detecting CTXs is a major development asset for the 
laboratory against a backdrop of globalised ciguatera 
outbreaks and the heightened demand for standards of 
CTXs from laboratories seeking to acquire ad hoc test-
ing capacity;

(ii)	 experiments to explain and mimic algal CTX biotrans-
formation pathways in vitro and in silico towards the 
more oxidised (and more toxic) metabolic forms found 
most often in higher trophic levels;

(iii) 	experimental contamination of popular local fish spe-
cies through gavage so as to more clearly understand 
CTX toxin kinetics and the metabolic processes that 
govern CTX transfer to and bio-accumulation in 
marine food webs. Early results suggest that algal CTX 
retention in fish tissue is closely tied to CTX chemical 
composition (e.g. polarity and lipophilic nature) [24]. 
This approach, if used on several representative fish 
species for different trophic levels such as herbivorous 
and carnivorous, will explain why some fish families 
such as surgeon fish, giant grouper and bluefin trevally 
are more of a poisoning hazard than others.

Figure 8.  Maintaining the algal collection containing approximately 100 Gambierdiscus strains  
at the Louis Malardé Institute Toxic Microalgae Laboratory. © ILM
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Marine biotoxin detection tests

A succession of CTX-detection methods have been 
explored at ILM. Historically, the mouse bioassay was the 
earliest method used at the laboratory and it led to progress 
in toxin research spanning several decades. It was based on 
observing symptom severity and nature and - standardised 
(age, sex and weight) animal survival rates and used to assess 
a sample’s overall toxicity, but its main drawback was its 
limited sensitivity. It was finally discarded in 2008, due to 
difficulties in implementing it and increasingly stringent 
legislation on live-animal experiments. Other, more precise 
methods were subsequently explored based on physical, 
chemical, pharmacological and immunological processes, 
though with varying degrees of success [25]. 

The approach currently favoured in the laboratory to pro-
vide the most reliable possible testing services to consum-
ers and commercial fisheries is to use a combination of 
two functional tests, namely a neuroblastoma cell-based 
assay (CBA-N2a) and a radioactive receptor binding assay 
(rRBA) that have roughly the same advantages in that 
specificity and sensitivity are high with a detection limit 
ranging from 10-10 to 10-12 M based on the FDA-recom-
mended safety threshold; applicability to a wide range of 
sometimes complex biological matrices (including algal 
or cyanobacterial cell extracts, fish or giant clam flesh and 
blood); and a high sample processing capacity, as testing 
can easily be automated. CBA-N2a is additionally a good 
alternative to the mouse bioassay for assessing a samples’ 
overall toxicity and is remarkably flexible in detecting a 
wide range of toxins (e.g. ciguatoxins, palytoxin, maitotox-
ins, brevetoxins and saxitoxins), and so is perfectly suited 
to the monitoring requirement referred to in the introduc-
tion to this chapter. That is why the test is currently being 
used routinely for fishing-ground monitoring and lagoon 
seafood safety checks in French Polynesia [6], with rRBA 
only being used for confirming specific instances of CTXs 
in suspect matrices. That test requires using a radioactive 
marker, is difficult to operate and strictly regulated, mak-
ing it very costly and financially unviable. As part of the 

laboratory’s technology watch, collaboration has begun 
with the University of North Carolina at Wilmington 
(UNCW) to migrate rRBA towards a high-throughput 
format using a fluorescent marker or FRBA [26]. The 
clear advantages of FRBA (easy deployment, shorter test-
ing time and nearly 25 % cost reduction per test) should 
contribute to making the test more readily accessible 
across the Pacific, which would be a major step forward for 
Pacific communities in managing this global hazard.

3.	 Ciguatera risk management and 
prevention in French Polynesian lagoons

In remote island groups, where lagoon seafood is a basic sta-
ple, people who have had severe seafood poisoning some-
times need to limit their consumption of fish for several 
months, making them more dependent on consistently 
more expensive and generally less nourishing imported food 
for their protein intake. In the long run, the situation can 
lead to a forced dietary transition with its array of so-called 
‘lifestyle diseases’ [27] signalling that the ciguatera hazard 
also needs to be approached from a sociological and anthro-
pological angle and not just through public health. As such, 
any operations promoting lagoon fisheries not only have a 
positive impact on the relevant communities’ living stand-
ards, but can also help improve their income by developing 
small-scale export industries.

Several field campaigns to help communities effectively 
manage the toxic hazard have been conducted under our 
research programmes [6, 28]. They have mainly involved 
mapping ciguatera risk in the affected lagoons based on 
ciguatera-causing phytoplankton species distribution and 
abundance and toxic fish prevalence. Such campaigns also 
provide an opportunity to hold information, communica-
tion and awareness sessions for public health staff, commu-
nities and schools (Figure 9). Overall, such sessions have had 
a clearly positive impact on community lifestyles, as borne 
out by the significant fall in the annual IRs over the ensuing 
years [5, 6]. 

Figure 9.  Awareness training for A) communities; and B) public schools. © ILM
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These large-scale campaigns were also an opportunity to 
gradually compile a unique biobank containing more than 
2000 fish samples taken from 84 representative species from 
10 French Polynesian islands and whose toxicity has been 
fully described. The database is currently being analysed to 
attempt to create a predictive model for French Polynesian 
lagoon fish toxicity based, for instance, on the size of the 
specimen tested. Results show that there is no significant 
relationship between fish size and toxicity [29], belying the 
popular belief that the largest specimens are also the most 
dangerous. This raises the question of just how effective cur-
rent local-community practices are, as they tend to require 
eating only small fish to lessen the risk of poisoning [30]. 
Another study into links between toxicity and fish age and/
or growth-rate estimated by otolithometry has just been 
completed. The study results are still being analysed, but the 
research will eventually lead to the first-ever growth-curve 
models for several South Pacific species including parrot-
fish, grouper and unicorn fish.

Finally, these campaigns were also an opportunity to examine 
certain widespread traditional ciguatera-control practices in 
French Polynesia such as various traditional tests to detect 
fish that are unfit for human consumption [30]. If commu-
nities in isolated or remote archipelagos can use validated 
homemade tests that are cheaper and can be carried out on 
the spot, they would be definite everyday assets to ciguat-
era hazard management. Avoidance strategies developed by 
local communities rely on a whole host of methods that vary 
from one island or archipelago to another and range from 
live animal testing on cats, dogs, ants and flies to using coins, 
through to detailed examinations of certain characteristics 
of dead fish several hours after they are caught. The litera-
ture offers fairly little information, however, on whether all 
or part of such methods have been scientifically validated, 
so we have attempted to assess how reliable two of them 
were, i.e. the rigor mortis and bleeding tests, by comparing 
the diagnoses of local fishers for approximately 100 fish to 
laboratory toxicology data (Figure 10). The most accurate 
test (bleeding) scored a little short of 70 % predictability. It 
is, however, likely that when the test is combined with the 
local communities’ in-depth knowledge of species and areas 
to avoid, it significantly reduces their poisoning risk [30].

4.	 Medical approach

Research on chronic forms 

Ciguatera is characterised by a complex set of symptoms, 
such as digestive, neurological, cardiovascular and respira-
tory complaints that vary in severity and are often compli-
cated by the onset of chronic neurological disorders in 20% 
of cases and the patent lack of antidotes [22]. In practice, 
175 different symptoms have been recorded in the disease’s 
acute and chronic phases [31]. During the chronic phase, 
after an initial occurrence of poisoning residual hypersensi-
tivity triggered by eating even non-toxic seafood and its by-
products, animal protein such as pork or chicken, vegetable 
proteins like soya or lentils, alcohol, coffee or peanuts can 
revive neuro-digestive attacks with or without general signs 
[32]. While the acute forms of ciguatera are now well-doc-
umented, the exact cause of this unusual disease’s chronic 
residual and/or sporadic manifestations still remain unex-
plained. In order to estimate ciguatera prevalence and better 
describe the chronic symptoms in a hospital population, a 
study has recently been launched in conjunction with the 
French Polynesia general hospital (CHPF) to accurately 
describe those symptoms and explain the biological mecha-
nisms behind them [33]. Ultimately, it is hoped that solu-
tions, such as special diets, will be recommended to provide 
relief to patients.

Biological sample bank and biomedical research

Although ciguatera has been studied for five decades now, 
biomedical research resulting in better care for patients has 
been scarce, if not incidental. Biomedical studies are still 
seen as the poor cousin of ciguatera research, due mainly to 
the short supply of human biological samples from ciguat-
era patients. Because ILM is closely involved in surveillance 
networks, it has ready access to patients in addition to a 
team of doctors, pharmacists and pathologists and a pathol-
ogy laboratory capable of taking samples. So the LMT is 
working on setting up an unprecedented human biological 
sample collection, which will pave the way for developing 
and promoting biomedical ciguatera research both locally 

Figure 10.  Traditional toxic-fish screening tests used by local fishers: A) rigor mortis test (limp fish are considered toxic); and  
B) bleeding test (a fish showing signs of heavy bleeding is considered toxic). © ILM
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and internationally. Some of the research avenues currently 
being explored are the identification of immunogenetic fac-
tors predisposing certain people to severe forms of ciguatera 
and chronic side-effects, improving the description of the 
physiopathological mechanisms behind the chronic/severe 
forms which could lead to suitable treatment options and 
the development of diagnostic tools.

Assessing the effectiveness of traditional remedies for 
ciguatera

Allopathic medicine has as yet failed to develop a truly effec-
tive and specific treatment for ciguatera and is based mainly 
on a symptom-based palliative approach to seafood poison-
ing. Many South Pacific communities, however, use tradi-
tional remedies as a matter of course, particularly on remote 
islands and atolls where no healthcare services are available. 
Ethnobotanical research by IRD has produced an inventory 
of nearly 100 plants used in traditional medicine for cigu-
atera treatment or prevention [34]. Brews, teas or extracts 
are prepared from roots, leaves, bark and fruit, whether 
pure or mixed in varying proportions and dosages based on 
household recipes handed down through the generations. 
Further research narrowed the work down to a single plant, 
Heliotropium foertherianum (velvetleaf soldierbush or octo-
pus bush) (Figure 11), and identified its main active ingre-
dient, rosmarinic acid, isolated from the plant’s leaves [35]. 
As a result, a patent was registered in 2010 relating to the 
use of rosmarinic acid and its related derivatives in treating 
ciguatera. The next step was to examine the potential for 
industrially marketing the complete remedy based on an H. 
foertherianum concentrate. As the results confirm that the 
remedy has neuroprotective properties against CTX toxic 
activity, the prospect of treating ciguatera appears promis-
ing. The treatment now requires confirmation and develop-
ment through clinical trials [36, 37].

5.	 Regional co-operation on marine biotoxin 
research

ILM and IRD both wish to help broaden national and 
regional co-operation on marine biotoxin research, par-
ticularly regarding ciguatera, based on two considera-
tions, namely (i) the extremely high ciguatera prevalence 
in the Pacific region [38]; and (ii) repeated requests from 
many PICTs for scientific and technical support from the 
region’s leading ciguatera research centres in the form of 
capacity building training, advice and expert opinions, 
etc. The advantages of increased regional co-operation 
around marine biotoxins are major. In addition to setting 
up joint, harmonised ciguatera management at a regional 
level, such a network will pave the way for launching cross-
disciplinary projects that would be in a position to receive 
considerable funding for issues that the region’s countries 
and territories view as priorities. We have contributed 
towards this goal by participating in two community and 

international initiatives for promoting pooled research 
efforts at the Pacific level: 

1.	 Pace-Net+, which aims at stimulating dialogue between 
Europe and the Pacific in science, technology and inno-
vation in areas relating to major societal challenges 
such as health and food security (http://plus.pacenet.
eu/events/pacenetplus-noumea-2014). In July 2016, 
a workshop attended by the representatives of seven 
PICTs (Fiji, Cook Islands, Marshall Islands, New Cal-
edonia, French Polynesia, Tonga and Wallis & Futuna) 
was held in Noumea with a view to improving cigua-
toxin risk surveillance and management, in particular by 
setting up a common database.

2.	 the IAEA RAS 7/026 programme, one of whose specific 
objectives is to build ciguatera surveillance capacities in 
the Asia-Pacific region. A regional ciguatera workshop 
held on Tahiti in March 2015 trained 17 participants 
in the various standard techniques for monitoring cigu-
atera (field-sampling methods, identifying the main spe-
cies under the optical microscope, culturing, chemical 
extraction and toxicology tests).

Figure 11.  Velvetleaf soldierbush/octopus 
bush tahinu (Heliotropium foertherianum Diane 
& Hilger), a ubiquitous plant in coral atoll 
landscapes in the Tuamotu Group;  
A) some specimens can grow very tall; and  
B) detail of H. foertherianum flowers. © ILM
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The drastic fluctuations observed in the world’s island eco-
systems as a result of climate change and Pacific communi-
ties’ heavy dependence on fishery resources for subsistence 
purposes make it urgent that ciguatera research and rel-
evant scientific resource effort pooling be accelerated. This 
is the only way to increase control over the health hazards 
related to marine resource-use by those communities so as 
to achieve sustainable, quality food production.
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The history of SPC’s involvement in fisheries  
development in the Pacific
Part 1: the 20th century

Lindsay Chapman1

SPC’s fisheries programme: How did it start 
and evolve (1947 to 1969)?
The Pacific Community (SPC), formerly known as the 
South Pacific Commission (SPC), was established in 1947 
when the six countries (Australia, France, United Kingdom, 
the Netherlands, New Zealand and the United States of 
America) that were administering non-self-governing ter-
ritories in the Pacific signed the ‘Canberra Agreement’. At 
that time, the dependent territories covered by SPC were 
Papua, New Guinea, Nauru, Norfolk Island, the French 
establishments in Oceania (consisting of the Society, Tua-
motu, Austral and Marquesas groups), New Caledonia, 
Wallis and Futuna, Netherlands (or Dutch New Guinea), 
Western Samoa, Cook Islands, Niue, Tokelau Islands, Fiji, 
British Solomon Islands, Gilbert and Ellis Islands, Pitcairn, 
American Samoa and the New Hebrides. In 1949, Papua 
and New Guinea were combined (PNG). In 1951, Guam 
and the USA Trust Territories of the Pacific were included. 
In 1962, Norfolk Island and Dutch New Guinea (now Irian 
Jaya and part of Indonesia) were removed. As Pacific coun-
tries gained their independence, they became full members 
in their own right, with the current Pacific Island member-
ship covering the 14 independent countries and 8 territories 
(3 French, 3 US, 1 British and 1 New Zealand). 

Appended to the ‘Canberra Agreement’ was a list of ‘pro-
jects’ to which the SPC should give early consideration 
due to their great importance for the economic and social 
welfare of Pacific Islanders. Fisheries was mentioned as one 
of the ‘projects’: fisheries research, including surveys and 
the testing of methods of catching and processing fish and 
other marine products with the special aim of improving the 
nutrition of local Pacific Islanders. Furthermore, this was 
considered a project that called for early action and showed 
promise of early results, and information was to be collected 
on the various fisheries in the region. In support of this, the 
first ‘Fisheries Conference’ was held in 1952 in Noumea. 
The underlying theme of this meeting was to increase the 
availability of protein from marine resources for Pacific 
Islanders. The objectives of the meeting were to work out 
a practical method of bringing together all relevant fisheries 
information; suggest the best way of investigating the prob-
lems of catching, processing, transporting and marketing; 
make constructive suggestions for fisheries development in 

the region; and consider and advise what role SPC could 
play in the development of fisheries in the region.

As a result of this first ‘Fisheries Conference’, a fisheries 
programme was established, and in 1954 SPC founded a 
Technical Advisory Committee on Fisheries (TACF) to 
support the implementation of recommendations from 
the meeting. Mr Hubertus (Bert) van Pel was recruited as 
SPC’s first Fisheries Officer. From 1954 to 1961, the Fish-
eries Office undertook a range of fisheries and aquaculture 
assignments across the region. Some of the assignments 
included: an evaluation of the fisheries industry in Fiji, 
Dutch New Guinea, Tonga, Cook Islands, French Poly-
nesia, and Norfolk Island; an assessment of the possibil-
ity of fish culture in ponds, and sea fisheries, in Western 
Samoa; a survey of the fisheries in the New Hebrides, Brit-
ish Solomon Islands and Tokelau; an assessment of pos-
sibilities for improving fisheries in American Samoa and 
the territory of PNG; a fisheries development plan for the 
Caroline Islands; an assessment of fisheries development 
in the South Pacific; and an assessment of a 25-foot motor 
fishing boat for Pacific waters.

In addition to the in-country assessment work on fisher-
ies and development potential, two major trainings were 
undertaken. The first was from November 1956 to Febru-
ary 1957 in Noumea, where 24 participants were funded to 
undertake training in boat building, engine operation and 
maintenance, elementary navigation and chart reading, fish-
ing equipment and methods, fish breeding, oyster culture, 
fish preservation, fisheries management and conservation 
of marine resources. As a result of this training, almost all 
participants gained employment in fisheries in their own 
country. A second boat building course was undertaken in 
the Solomon Islands, which lasted 15 months and had 24 
participants in 1960/1961. The result of this training was 
the construction of three diesel-powered boats. Using these 
boats, a training course was undertaken in the Solomon 
Islands on the use of fish traps and the use of small powered 
vessels. A second boat building course was then conducted 
over two years in Noumea, and this commenced in 1963. 

In 1962, a ‘Fisheries Technical Meeting’ brought together 
members of SPC’s TACF and representatives of territorial 
fisheries departments and research institutions. This meeting 

1	  Deputy Director, Fisheries, Aquaculture and Ecosystems Division (Coastal Fisheries), Pacific Community. LindsayC@spc.int
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was requested to study SPC’s activities in the fisheries field 
and to make recommendations on future activities. The 
meeting also needed to consider the progress made since 
1952, the organisation by some territories of their own fish-
eries departments, the interest shown by some territories in 
the development of commercial fisheries, and the question of 
technical training in the fisheries field. At this meeting, rec-
ommendations were made to establish a project to develop 
more efficient fishing gears and methods – especially to 
exploit deep-water bottom species in depths to 400 m – and 
to gather further information on surface-schooling tunas, 
deep-swimming tunas, and baitfish resources.

In 1963, it was decided that the SPC Fisheries Officer posi-
tion would not be maintained, however, several years later, 
this decision was reversed and in late 1967, Mr Val Hinds 
was appointed to the position. One of his first tasks was 
to prepare a Fisheries Technical Meeting for June 1968 in 
Noumea. At this meeting, mainly coastal fisheries topics 
were discussed, with concerns expressed on over fishing of the 
reef and lagoon resources. A recommendation of this meet-
ing was to establish a South Pacific Islands Fisheries Devel-
opment Agency (SPIFDA). The aim of the SPIFDA was 
to coordinate programmes designed to develop and utilise 
aquatic resources, with a specific reference to reef and lagoon 
resources; to advise and assist individual territories in the 

formulation and implementation of development projects; 
to find funding and expertise to implement projects; and to 
establish and operate a service through which information 
relevant to the fisheries of the area may be collected, collated, 
analysed and disseminated in the region. The SPIFDA was 
established in 1969 and came into operation in 1970.

Training was also highlighted in the 1968 meeting as an area 
needing assistance from SPC. This should cover both voca-
tional training for adults, and broader-based training for 
youths. Some of the topics for training included: outboard 
and diesel engine operation, maintenance and repair; fish 
handling and processing; and the operation of cooperatives 
including accounting skills. It was also highlighted that the 
countries preferred the visit of specialists to the territories 
to teach by demonstration on-site, rather than transporting 
trainees to a set location.

It was during the late 1960s that more interest was being 
generated by the territories in development of the offshore 
tuna fishery, more at an industrial level, as well as coastal 
fisheries, and there became a split in the focus between the 
two very different fisheries. The tuna fishery and its devel-
opment and history is covered in a separate ‘story’,2 so the 
rest of this article will remain focused on coastal fisheries 
and aquaculture.

The SPC Boatbuilding Guide by Mr Arthur N. Swinfield, a leading Australian naval architect, was the instruction manual  
for the 15-month boatbuilding course that took place at Auki, Solomon Islands (1961/1962) (images: SPC).

2	  See article by Paul Judd on page 61 of this Newsletter.
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SPC’s coastal fisheries and aquaculture 
activities in the 1970s
There were eight Fisheries Technical Meetings convened in 
the 1970s, most held in Noumea, with Fiji and Tonga both 
hosting a meeting. The main focus of the 1970 meeting 
was on suitable small-scale fishing vessel designs to be used 
for fisheries development by the different territories. Both 
monohull and catamaran designs were discussed as well as 
construction materials, including ferro-cement. 

The role of the SPC Fisheries Officer in the early 1970s 
was one of being a clearing house for information and shar-
ing this amongst the territories, and training on organis-
ing the location, cost requirements and data of all training 
programmes in the region, in addition to locating funding 
to allow the territories to participate in these trainings. In 
support of sharing information, the ‘South Pacific Islands 
Fisheries Newsletter’ was established with its first issue pub-
lished in April 1970. This was a collaboration with SPIFDA, 
UNDP3 and FAO4 as the executing agencies, and SPC as the 
cooperating agency on behalf of participating governments. 
The SPC Fisheries Officer was also involved in arranging 
consultant services in 1970, which covered marine turtles, 
spiny lobsters, boat building, mollusc culture, and reef 

and lagoon ecology. The success of the Newsletter would 
depend on fisheries staff from the territories sharing their 
experiences and development activities, by providing this 
information to the SPC Fisheries Officer.

In 1971, issue 2 of the Fisheries Newsletter was published, 
issues 3 to 7 were published in 1972, and issues 8 to 10 in 
1973, using the same standard format and layout. However, 
in 1972 there was some disagreement over the SPIFDA’s 
usefulness, it was therefore terminated in 1973 and the Fish-
eries Newsletter for its 11th issue became the ‘SPC Fisheries 
Newsletter’, a name that still stands today. At the 1972 Fish-
eries Technical Meeting, it was recommended that adequate 
financial and other support be given to the SPC Fisheries 
Officer so he could coordinate ongoing projects and dissem-
inate information, such as through the Newsletter, and that 
funding be included in the SPC budget for ongoing train-
ing and funding participants to different training. Several 
proposals were also being considered for developing outer 
reef fisheries, and in 1974, several projects continued to be 
supervised by SPC (such as the lobster and beche-de-mer 
projects in the Solomon Islands and turtle farming in Fiji).

Also in 1974, the first main project implemented by SPC 
for coastal fisheries development, the ‘Outer Reef Artisanal 
Fisheries Project (ORAFP)’ commenced. The project had 

Preparing wild oyster spat collectors, Fiji, May1971 (image SPC).

3	  United Nations Development Programme (UNDP).
4	  Food and Agriculture Organization of the United Nations (FAO).
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four vessels that were purpose built for trialling; two with 
petrol engines and two with diesel engines, with three hav-
ing jet propulsion system and one having a conventional 
shaft and propeller drive. The project had a manager, a mas-
ter fisherman, and four volunteers with different skills and 
backgrounds. The project ran from late 1974 to the end of 
1977, targeting the untapped deep-water snapper resource 
with some trolling for tuna for bait and food. The objectives 
of the projects were to survey local resources and assess the 
economic feasibility of commercial fishing in each location, 
to determine and demonstrate fishing techniques suitable 
for the area, and to train local fishers. The project worked 
in the New Hebrides (Vanuatu), Western Samoa, Cook 
Islands, Tuvalu and the Solomon Islands.

Many problems were encountered with the boats built for 
the project, such as the jet drives not being suited to the 
conditions, and mechanical problems with the engines, 
resulting in lost fishing time. Good catches of fish were 
taken from 100–400 metres with line fishing, although 
in some locations up to a quarter of the catch was consid-
ered poisonous (ciguatoxic species). Many sharks were also 
caught and released as there was no market for shark flesh 
in most locations. 

In the mid-1970s, the Fisheries Officer position was pro-
moted to Fisheries Adviser, and in 1978, a second position 

was created – a Fisheries Officer. By the end of 1979, a total 
of 19 issues of the Fisheries Newsletter had been published 
with the format evolving over the years, and territories 
started to provide articles to be included. The roles of the 
adviser and officer continued with the focus on informa-
tion sharing, and some assignments were undertaken in the 
territories and reported in the Newsletter. Other activities 
included some assessment work on the production of ‘fish 
silage’ from fish waste, mainly for stock feed. SPC also con-
vened a specialist group to research ciguatera fish poisoning, 
and this included researchers and laboratory assistance from 
France, the USA and Japan.

In March 1978, the Deep Sea Fisheries Development Pro-
ject (DSFDP) superseded the ORAFP. The focus of the 
DSFDP was also on the development of the region’s deep-
water snapper fishery in depths of 100–400 metres, through 
in-country training and assessments using local fishing 
boats. The two master fishermen also used wooden hand-
reels that were developed in Western Samoa by FAO, which 
made fishing in deeper waters more viable and less strenu-
ous. In 1978 and 1979, 10 projects were undertaken in eight 
countries. Over this time the gear used for deep-water snap-
per fishing was improved and standardised; it became the 
famous ‘Western Samoan handreel’. Given most of the fish-
ing was undertaken with the boat anchored using a grapnel 
anchor, an anchor retrieval system was also developed.

A CB

The ‘Western Samoan handreel’ (A), was adapted from a model developed by FAO. It allowed fishers to target deep bottom 
snappers from small crafts and canoes. The fishing line terminal rig (B) was often made of galvanised wire. The anchor buoy system 
developed by SPC (C) allowed fishers to easily retrieve the mooring  from depths (illustrations: Steven J. Belew, ©SPC).5 

 5	 See, for more details: http://www.spc.int/DigitalLibrary/Doc/FAME/Manuals/Preston_99_DBFTforPI.pdf.
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Successful use of the ‘Western Samoa handreel’,  
Santo, Vanuatu, 1982 (images: SPC).

Another important feature of the 1970s was the develop-
ment and expansion of fisheries departments in the coun-
tries and territories, with the University of the South Pacific 
(USP) providing a ‘Diploma in Tropical Fisheries’ course to 
equip new ‘fisheries officers and technicians’ with the skills 
needed to work in fisheries development. Several countries, 
including American Samoa, Western Samoa, Fiji, Tonga, 
the US Trust territories and the Solomon Islands had com-
menced boat building projects to provide fishers with suit-
able boats to fish in lagoons and outside reefs, with a focus 
on deep-water snapper fishing. There were also a lot of 
aquaculture projects underway, mainly in Fiji, the Solomon 
Islands, PNG, the US Trust Territories and Western Samoa, 
where research was the main focus. Most of these activi-
ties were geared towards increasing fish production, while 
focusing on reducing fishing pressure on reef and lagoon 
resources that were (already) considered fully exploited in 
many countries. 

SPC’s coastal fisheries activities  
in the 1980s
A regional training programme was established in 1979 in 
New Zealand and called ‘the Nelson Polytechnic fishing 
cadet course for Pacific Islanders’, which ran for 18 weeks. 
It combined lectures with practical work at the Polytechnic, 
with periods of sea time on a variety of fishing boats. The 
training was also modified to suit the Pacific requirements, 
so sea time covered the use of lines and nets rather than 
trawlers, and in the engineering section, outboard motor 
operation and maintenance were stressed. Other subjects 
included practical netting and seamanship, welding, naviga-
tion and chart-work, safety at sea, first aid, electronic aids 
(echo sounders, radar, etc.) and marine science. This very 
successful course ran annually through the 1980s with class 
sizes of 8 to 14 students, with slight changes to the curricu-
lum to meet changing needs of the Pacific countries. 

The format of the Fisheries Newsletter changed in 1981, 
with a new approach that involved less time and labour in 
the preparation and printing, which would allow quarterly 
issues to be produced. The aim continued to showcase the 
work of the SPC, and the work of national fisheries officers 
and researchers who provided information for the Newslet-
ter. This also included many articles on tuna fishery devel-
opment, both with SPC’s activities and those of others 
donors and countries in the region. In the first half of the 
1980s, 11 issues (numbers 20 to 31) were produced, and in 
the second half of the 1980s a further 20 issues (numbers 
32 to 51) were produced.

The DSFDP continued its operations in the 1980s, further 
promoting the gears and methods developed for targeting 
the deep-water snapper resource. Assignments were usually 
for 4 to 6 month, with three master fishermen. Catch rates 
varied between locations, ciguatoxic species were caught in 
most locations as well as sharks, which were discarded, alive 

if possible. Atoll locations or steep reef slopes, with little area 
in the 100–400 metre depth range, had lower catch rates in 
general than locations with a more-gentle gradient, which 
increased the ‘fishing area’. From 1980 to 1984 the project 
undertook 19 assignments in 14 countries and territories.
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In 1983/1984, the focus of the DSFDP started to change, as 
catch rates for the deep-water snappers remained constant 
or started to decline, indicating this to be a fragile resource 
that could only sustain limited fishing pressure. So the focus 
changed towards harvesting the tuna resource through 
small-scale fishing methods and the use of Fish Aggregating 
Devices (FADs). A FAD is a floating buoy system on the sea 
surface that is moored, usually by rope, to the ocean floor 
with concrete blocks or other anchor systems, in depths of 
500–2,000 metres. FADs ‘attract’ and hold schools of tunas 
and other pelagic species, and allow fishers to go to these 
locations and have a much better chance of a good catch. 

The use of FADs was increasing in the Pacific, both in the 
industrial tuna fishery and the small-scale sector. While the 
SPC master fishermen were experimenting with designs that 
had been used in other locations, a study was also funded by 
SPC, with Lieutenant R. Boy from the US Coast Guard, 
which resulted in a report on FADs ‘An improved FAD 
mooring line design for general use in Pacific island coun-
tries: a report of the SPC design study on fish aggregation 
devices’, in 1984.6 This added to the range of information 
available, including the results from the SPC master fisher-
men’s trials in different countries. Coupled with this was the 
trialling of different mid-water fishing methods to target 
the larger, deeper swimming tunas that were aggregated at 
times around FADs. These methods were being developed 
to reduce the fishing costs, as trolling used a lot of fuel, but 
was still the most used and favoured fishing method.

There were many other changes in the mid-to-late 1980s, 
with new funding made available to expand SPC’s activities 
in coastal fisheries, and a ‘Coastal Fisheries Programme’ was 
established as new staff were recruited into new positions. 
The first was a Fisheries Training Adviser, who commenced 
in 1986, and focused on supporting the fisheries officer’s 

course in Nelson, New Zealand, as well as looking at other 
training opportunities in the region for Pacific Islanders. 
This included the development of some specific vocational 
workshops on topics such as refrigeration and outboard 
repairs. The second was a Fisheries Post-Harvest Adviser, 
who commenced in 1987. The aim of this position was to 
look at value adding to the existing catch, including tuna 
products as shown by the workshop on alternative products 
to fresh and canned tuna that was conducted in 1989.

The Inshore Fisheries Research Project (IFRP) was also 
established in 1988, with funding support from multiple 
sources. As an inaugural activity, a major workshop on 
‘Pacific Inshore Fishery Resources’ was organised and run 
in Noumea, with over 100 fisheries scientists and marine 
resource specialists attending and sharing their experience 
and scientific results on coastal fisheries resources. This also 
gave the IFRP some guidance for future areas of assistance 
to provide to countries, with work undertaken in Palm-
erston Island in Cook Islands by doing a resource survey 
and training local fisheries scientists; beche-de-mer surveys 
in Vanua Levu in Fiji; some analysis of the deep-water snap-
per data collected over the years from the DFSDP; training 
on ciguatera sampling protocols in the Federated States of 
Micronesia (FSM); and a survey of pearl oyster resources in 
Kiritimati Island in Kiribati. Also, in support of producing 
the Fisheries Newsletter, a Fisheries Information Adviser 
was recruited in 1989 to relieve the workload of the Coastal 
Fisheries Manager and Coastal Fisheries Coordinator. All of 
this expansion was in response to the direction set through 
the Regional Fisheries Technical Meetings (RTMF), which 
were held annually in the 1980s (RTMFs 12–21).

The DSFDP also continued during the rest of the 1980s, 
with another 18 assignments undertaken by the three 
master fishermen. Again, these projects moved away from 

All kind of floating devices were used for the first series of FADs set in the Pacific Islands region (A–C). In 1984, SPC recommended 
the use of a steel spar buoy (D) designed by Lieutenant R. Boy from the US Coast Guard, which helped increasing FADs lifespan 
(images: SPC). 

6	  http://www.spc.int/DigitalLibrary/Doc/FAME/Manuals/Boy_84_FADs.pdf.
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deep-water snapper fishing, although this was undertaken 
on some occasions. The focus on small-scale tuna fish-
ing activities around FADs became prominent. This also 
included the trialling of gillnets around FADs, which was 
not considered successful, with mainly sharks taken. Bait 
fishing for scads and small mackerel with gillnets and small 
jigs were also used to provide suitable bait for mid-water 
fishing techniques that were under trial, such as vertical 
longlining and ‘palu-ahi’ or mid-water handlining. Trolling 
was also a main fishing method and a manual was developed 
by the master fishermen and published in 1987 ‘Trolling 
techniques for the Pacific Islands – a manual for fishermen’, 
with technical information for fishers to improve their troll-
ing techniques, and hopefully catches.7 

Fisheries departments in Pacific Island countries and terri-
tories (PICTs) continued to expand in the 1980s, as new 
graduates from USP with the desired skills became available 
for employment. The focus was still on fisheries develop-
ment, and many countries continued their boat building 
programmes as well as training programmes to support new 
fishers with the equipment and skills to earn a living from 
fishing. Some countries like Fiji and Western Samoa had 
extension services that would assist fishers in the field with 
their fishing operations. Government operated ice plants 

were also being established as well as rural fishing centres 
to spread the fishing pressure, with some countries having 
fish collection vessels to bring the catch from the rural cen-
tres to urban centres for marketing. Many donors were also 
involved in bilateral small-scale fisheries development pro-
jects, some focusing on the deep-water snapper resource and 
others more on tuna and the use of moored FADs. Aquacul-
ture activities, again with more of a research focus, contin-
ued with invertebrate species and some fish, such as tilapia, 
however, actual production was very low. 

SPC’s coastal fisheries activities  
in the 1990s
The steady expansion of the SPC’s Coastal Fisheries Pro-
gramme at the end of the 1980s continued into the 1990s. 
It reflected the importance that Pacific Island govern-
ments placed on the domestic exploitation of their marine 
resources, and the assistance they needed from SPC. In 
1990, the ‘Coastal Fisheries Programme’ consisted of the 
DSFDP with a coordinator and three master fishermen, 
the Fish Handling and Processing Project (FHPP) with one 
adviser, the IFRP with two scientists, the Regional Fisher-
ies Training Project (RFTP) with an adviser and an officer, 
and the Information Adviser, with an overall manager for 
the programme and a project assistant. However, more 
expansion occurred during the 1990s as new project fund-
ing became available. The first project addressed informa-
tion, with the establishment of ‘special interest groups’ and 
information bulletins were produced, with the first covering 
pearl oysters in 1990, the second on ciguatera and the third 
covering beche-de-mer in 1991, while Traditional marine 
resource management and knowledge and Trochus bulletins 
were added in 1992. 

The DSFDP’s activities continued to change in the early 
1990s, and entirely moved away from deep-water snapper 
fishing, with the continuing focus on the design, rigging and 
deployment of FADs, and small-scale tuna fishing around 
FADs, with eight countries visited. The RFTP continued 
with a range of regional and national training activities in the 
1990s, including the annual Nelson course as the main activ-
ity. In 1991, the RFTP organised a workshop in collaboration 
with the Western Pacific Fisheries Consultative Committee, 
CIDA and the French Government. The workshop also 
included a number of ASEAN8 training and education insti-
tutions, which focused on promoting greater cooperation 
between the two regions in fisheries training and education. 

The FHPP project undertook activities in: PNG and Solo-
mon Islands on assisting women’s groups with fish processing 
and marketing; the development of tuna jerky as a small-scale 
processing facility in Kivela in Tokelau, mainly for export; 

7	  http://www.spc.int/DigitalLibrary/Doc/FAME/Manuals/Preston_87_Trolling.pdf.
8	  Association of Southeast Asian Nations (ASEAN).

Among other fishing techniques promoted by SPC in the 
1980s, the use of the palu-ahi and vertical longlines around 
FADs allowed to access the bigger deep-swimming tuna. 
Note the sea anchor used to fish while slowly drifting, facing 
wind and swell.  Fiji, 1984 (image: SPC).
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and the coordination of a post-harvest fisheries study tour 
in the Pacific Latin American countries of Mexico, Ecuador, 
Peru and Chile. In late 1991, a Woman’s Fisheries Programme 
commenced within the FHPP, to develop, coordinate and 
enhance post-harvest activities for women throughout the 
Pacific. The first activity was a workshop on fish processing 
and marketing held in Kavieng, PNG in 1992. 

IFRP was also very busy as national fisheries departments 
focused more on conducting scientific assessments to get a 
better understanding of stock status, which could then be 
used for management purposes. Some of the main activities 
included: a survey of the pearl oyster resources in Nukulae-
lae in Tuvalu; improved ciguatera case history reporting; 
the holding of a workshop on trochus resource planning; 
a survey of beche-de-mer resources in Ha’apai, Tonga; and 
shallow reef fish stock assessment in the outer islands of Yap 
State, FSM. In April 1992, a new senior fisheries scientist 
was recruited for the IFRP. 

The Coastal Fisheries Programme was reorganised in 1993, 
with a specific manager for the programme. The DSFDP 
was renamed the Capture Section; the other sections were 
Post-Harvest, Training, Information, and the IFRP became 
the Inshore Resource Assessment and Management Section 
(IRA&MS), thus combining both science and management 
given that they are closely linked. The programme also 
started to produce more information on post-harvest, and 
training aids and handbooks to get information out to fish-
eries departments and fishers in the region. 

The post-harvest section continued different activities, and 
there was an increasing focus on the harvesting and process-
ing of sea cucumbers into beche-de-mer, with the produc-
tion in 1994 of ‘Sea cucumbers and beche-de-mer of the 

tropical Pacific: A handbook for fishers’.9 Other activities 
included a fish drying workshop. In the following year the 
women in fisheries positions moved more into the IRA&MS 
area, and the post-harvest activities in the mid-to-late 1990s 
moved more into food safety with training and assessments 
conducted on Hazard Analysis and Critical Control Points 
(HACCP), as a requirement of the USA for exports of 
fresh chilled tunas from the Pacific. Unfortunately, funding 
for the post-harvest area came to an end in 1998, and SPC 
ceased activities in this area, but kept hiring consultants to 
provide HACCP training in the following years.

The Capture Section with additional funding, started 
branching out into small- to medium-scale tuna longlining, 
and in 1996, a new master fisherman was recruited with the 
skills to provide technical assistance in this area. A lot of 
FAD work also continued, but the new interest of PICTs 
was in developing domestic tuna longlining, with FSM, 
PNG, Fiji, Cook Islands, Tonga, Western Samoa and oth-
ers promoting this in the late 1990s. The Capture Section 
also produced a range of technical manuals: ‘Deep-bottom 
fishing techniques for the Pacific Islands – a manual for fish-
ermen’;10 ‘Vertical longlining and other methods of fishing 
around FADs – a manual for fishermen’11 in 1998. There 
were also several manuals produced on FAD materials, 
rigging and deploying, and planning an FAD programme 
including maintenance of FADs.12

The Information Section added a staff person in the mid-
1990s, to keep up with the 3-monthly production of the 
Fisheries Newsletter, the different Special Interest Group 
bulletins, and a range of other publications being produced 
for other sections within the Coastal Fisheries and Oceanic 
Fisheries Programmes, as well as some countries. The Sec-
tion also started the annual production of the SPC version 

9	  http://www.spc.int/DigitalLibrary/Doc/FAME/Manuals/Handbook18_94_BDM.pdf.
10	  http://www.spc.int/DigitalLibrary/Doc/FAME/Manuals/Preston_99_DBFTforPI.pdf.
11	  http://www.spc.int/DigitalLibrary/Doc/FAME/Manuals/Preston_98_VLL.pdf.
12	  http://www.spc.int/coastfish/en/publications/technical-manuals/fads.html.
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Conducting scientific assessments to get a better understanding of reef species stock status (Aitutaki, Cook Islands, 1995; image: 
Tim Adams) and organising training workshops for fisherwomen (Futuna, Wallis and Futuna,1997; image: Lyn Lambeth) were some 
of the activities run by SPC’s Costal Fisheries Programme in the 1990s.
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of the ‘Fisheries Address Book’13 in the early 1990s. This has 
been an invaluable resource or networking tool, as it pro-
vides the names and contact details for fisheries officers in 
the region, researchers and consultants, gear manufactures 
and suppliers, fishing companies and many others. It is con-
tinually being expanded and updated, to maintain its useful-
ness for the region.

The Training Section also continued with the annual Nel-
son course and a range of other vocational training during 
the mid-to-late 1990s. Staffing levels remained at two. There 
were regional workshops, and national training was under-
taken in Samoa, PNG and French Polynesia. In addition, a 
sea safety campaign was undertaken with various materials 
produced to encourage fishers to be safe when they head out 
to sea on fishing boats. 

The IRA&MS became the Resource Assessment Section in 
1996, with a new funding source. The main project under 
this section was the Integrated Coastal Fisheries Manage-
ment Project (ICFMP), which continued with fish and 
invertebrate stock assessment work and turning this into 
management advice. Two fisheries research associates joined 
the project for a year to gain work experience and assist with 
assessment work in-country. In 1998, the section added a 
Reef Fisheries Management Adviser, to strengthen advice on 
sustainable resource management plans for the reef environ-
ment. Activities were undertaken in many countries covering 
stock assessment of species, establishing monitoring proto-
cols, the use of non-destructive fishing methods, and many 
other assignments looking at better management of natural 
resources, which was all based on the best available science.

A new section was established in 1997, the ‘Women’s Fish-
eries Development Section’, which was a mix of fisheries 
development and fisheries management, as well as post-har-
vest activities, with the focus on women. The new section 
had two staff members – an adviser and an officer. Some of 
the activities undertaken included: a study on the participa-
tion of women in fisheries in Nauru; a workshop in Nauru 
on alternative harvesting and processing techniques for 
women; a gender analysis of the tuna industry in the Solo-
mon Islands; a workshop on seafood processing and market-
ing techniques in the Marshall Islands; a workshop on the 
production and marketing of shell craft in Niue; and many 
other related activities. 

For the PICTs in general, the 1990s was a time for further 
expansion of their development aspirations and reliance 
on fisheries for food security and small-scale livelihoods. 
Governments continued with rural fishing centres and the 
establishment of ice plants in rural areas to support small 
scale fishers. There was a slow-down in the boat building 
programmes, with some fishers preferring the imported 

fibreglass or aluminium skiffs for fishing. FAD programmes 
were established, although these relied heavily on donors 
providing the FAD materials and SPC to provide assistance 
in training on rigging and deployment, including site selec-
tion and survey methods. Aquaculture was also promoted 
and run by governments, with many subsidies. Fisheries 
management was still overshadowed but the drive for devel-
opment of coastal resources, and the overharvesting of sea 
cucumbers and other commercial invertebrates was becom-
ing apparent in some countries.

The Regional Technical Meeting on Fisheries (RTMF) con-
tinued to provide the priority setting for SPC’s Coastal Fish-
eries Programme during the 1990s, even though the number 
of meeting was reduced, mainly due to available funding. 
Five RTMFs were held from 1990 to 1996, and then the 
focus of these meetings changed from the technical to more 
management and decision making. In 1998 a trial ‘Heads 
of Fisheries’ meeting was held, and this was followed by the 
First full Heads of Fisheries meeting being held in August 
1999. Although the format was a little different, it was still 
the main meeting used by SPC to get the input of PICTs to 
the work plan of the Coastal Fisheries Programme, to meet 
the PICTs priority needs.

In the Pacific Islands region, the tendency for coastal fish-
eries programmes to move away from technical activities 
that are linked to fisheries development and toward activi-
ties related to the management of fragile coastal marine 
resources is essential for the subsistence of most coastal com-
munities, as well as the development of aquaculture related 
activities, and will slowly become more apparent, as will be 
shown in a follow-up article that will be published in the 
next issue (#151) of this Newsletter, under the title: ‘A new 
millennium: SPC’s Coastal Fisheries Programme and activi-
ties in the 21st century’.
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A short history of the Skipjack Survey and Assessment 
Programme (SSAP) [Part 1]

Paul Judd1 

For over 20 years the Oceanic Fisheries Programme (OFP) has been arguably both the best known and the most highly regarded 
programme within the Pacific Community (SPC). Its reputation for excellence in data capture, science provision and resource 
management advice has fuelled its ability to attract funding for its continued core function and for many large-scale projects over 
the years. All of this has contributed to the high profile of OFP within the member countries of SPC, but also on a much wider scale 
within the scientific and fisheries management communities world-wide. OFP is the successor to the Tuna and Billfish Assessment 
Programme (TBAP), which ran from October 1981 to early 1994.  TBAP, itself, had evolved from the Skipjack Survey and Assess-
ment Programme (SSAP), which ran from September 1977 to September 1981. 

Overview 
The Skipjack Programme carried out tuna surveys and 
assessments that enabled the first estimates of the skipjack 
resources of the whole central and western Pacific, and eval-
uation of the ability of these resources to support sustain-
able fisheries. Over a period of three years, which began in 
the late seventies, the ground-breaking Skipjack Programme 
team tagged 160,276 skipjack and other tuna. Of these, 
6,889 (4.3%) were reported as recaptured with the associ-
ated data forming the basis of vital understanding of the 
migratory nature of the species, the magnitude of the stocks 
and the variability in their genetic structure and distribu-
tions. In the process the Programme greatly expanded world 
knowledge of the biology of skipjack and other tuna species. 
In addition, the baitfish resources of SPC member countries 
and territories were assessed.

In 1989, OFP undertook a second major tagging pro-
gramme within the region – the Regional Tuna Tagging 
Project (RTTP).  Since then a third major tagging pro-
gramme has also been completed – the Pacific Tuna Tag-
ging Programme (PTTP), which ran from 2006 to 2013. In 
total, nearly 800,000 tunas have been tagged in the Western 
and Central Pacific Ocean (WCPO), with the three large-
scale tagging projects conducted by SPC contributing about 
83% of this total. Each of the large-scale projects tagged 
tunas throughout the equatorial WCPO, and recoveries 
have correspondingly been reported from across the equato-
rial WCPO and beyond. 

Tagging data have been included in WCPO stock assess-
ments since 1982 for skipjack tuna, since 1992 for yellowfin 
tuna, and since 1996 for South Pacific albacore and bigeye 
tuna. Since 2001, tagging data have been included routinely 
in WCPO tuna stock assessments using the integrated 
assessment model MULTIFAN-CL2. 

Today, neither the feasibility nor the usefulness of such 
large scale tagging programmes are questioned – the big-
gest obstacle remains the raising of the necessary funding 
to conduct them. But back in 1974, the concept of tag-
ging on such a large scale, and over such a large area of rela-
tively remote ocean, was revolutionary – it had never been 
attempted, and for most people, including most fisheries 
scientists, it was unthinkable. There were no arrangements 
for any regional tuna research, let alone region-wide survey 
and tagging studies and as for most significant scientific 
endeavours, gaining support for proving the concept was 
a major obstacle.

Therefore, there were many reasons why SSAP was a 
ground-breaking project. Upon its completion it was hailed 
as an outstanding success. Yet it almost never happened. 

Notable achievements of the Programme include:

•	 proving that tagging could be done on a grand scale, 
numerically and geographically, such that sufficient tuna 
could be tagged and adequately distributed in both time 
and space over the 30 million square kilometres of the 
region, and that adequate recoveries would be recorded 
to enable region-wide resource assessments;

•	 quantifying for the first time the large size of the skip-
jack resource in the Western and Central Pacific (esti-
mated by SSAP at around 3 million tonnes), as well as 
its dynamic nature (extremely rapid turnover) and asso-
ciated ability to withstand fishing pressure. It is most 
significant from the perspective of confirmation of the 
quality of a truly scientific experiment (being able to 
repeat an experiment and confirm results) that more 
recent repeats by the OFP of the Skipjack Programme’s 
original tagging experiment have confirmed the 3 mil-
lion tonne estimate;

1	  Finance and Administration Officer (SPC’s Oceanic Fisheries Programme).
2	  MULTIFAN-CL is a computer programme that implements a statistical, length-based, age-structured model for use in fisheries stock assessment.
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•	 documenting the migratory nature of the resource, but 
the relatively limited interaction between well-separated 
national fisheries;

•	 generating estimates of biological parameters (age, 
growth, fecundity, mortality and feeding behaviour) 
for skipjack, of which little was known at the time, and 
in the process correcting much of what had previously 
been postulated and/or believed;

•	 becoming the first extra-budgetary (XB) project man-
aged under the auspices of SPC;

•	 increasing the overall budget of SPC by approximately 
33% (from AUD 2.8 million in 1977);

•	 purchasing the first ever computer at SPC (in April 
1979 at an initial cost of approximately USD 100,000), 
thus propelling SPC into the computer era;

•	 elevating the perception and profile of SPC to one of 
scientific and technical excellence;

•	 providing scientific support and insight for Pacific 
Island nations in the development of their individual 
and collective strategies in the lead up to the decla-
ration of their 200-mile Exclusive Economic Zones 
under the United Nations Law of the Sea. In so doing 

the Programme provided conceptual strategies and 
baseline analyses that underpinned the development 
of cooperative regional fisheries policies. This coopera-
tion was essential for the creation of the Forum Fish-
eries Agency and eventually the Western and Central 
Pacific Fisheries Commission.

Background
In 1970, the total tuna catch in the SPC area was less than 
100,000 tonnes, and was nearly all taken by foreign longline 
fleets. These longline catches and related catch-rates had, 
however, levelled out after peaking in the mid-1960s. With 
the development of joint-venture pole-and-line operations, 
first in Papua New Guinea (PNG) (1970), then the Solo-
mon Islands (1971), interest in the skipjack resource, as one 
with potential to support considerable expansion of catches, 
intensified.

In early 1971 Dr Robert (Bob) Kearney, a young Austral-
ian with a driving interest in fisheries research, who had just 
graduated from the University of Queensland (UQ) with a 
PhD in Marine Biology, accepted a job with the Papua New 
Guinea (PNG) Department of Agriculture, Stock and Fish-
eries (DASF) as the Principal Biologist in charge of tuna 

Action during the inaugural SSAP tagging cruise in late 1977 (Bob Kearney bottom left). Note the large backpack containing the 
voice recorder, and the long microphone hanging on the chest.  The material used these days for voice recording is MUCH more 
compact (image: Bob Gillett).
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research. Two other young Australians who had also been 
studying at UQ accepted jobs in the DASF tuna research 
team within months of Dr Kearney’s appointment – Ber-
nard (Barney) Smith and Antony (Tony) Lewis (who both 
were later to make extremely important contributions at the 
most senior levels of SPC fisheries programmes). 

In the development of his tuna research programme, Dr 
Kearney made inquiries of relevant fisheries research insti-
tutions including the Commonwealth Scientific and Indus-
trial Research Organisation (CSIRO, Australia’s national 
science agency) and the Inter-American Tropical Tuna 
Commission (IATTC, based in San Diego, California). 
Tagging was clearly the best option around for basing a com-
prehensive research effort that was to include aerial surveys 
and intensive biological sampling. Over the next two years, 
techniques specific for tagging skipjack and other tropical 
tunas, were developed and perfected by the team in DASF. 
Several thousand fish were then tagged in PNG waters. 

At the time, the four tuna fishing companies in PNG were 
all Japanese joint-ventures, operating Okinawan pole-and-
line boats out of bases in Rabaul, Kavieng and Madang. The 
catches by these fleets were impressive by the international 
standards of that era. At that time, according to Dr Kearney, 
the best boats caught up to 400 tonnes in a month, which 
for pole-and-line boats represented excellent returns. By 
world standards the fishery was considered to be one with 
great potential and its progress began to be keenly moni-
tored by most Pacific nations.

The DASF team tagged sufficient fish and set in place tag-
recovery systems to quickly generate impressive numbers of 
recoveries. Data from these releases and recoveries, together 
with daily catch information from each individual vessel 
operating in the PNG tuna fishery, were then computerised 
and subsequently analysed. Dr Kearney and his team were 
among the first in any discipline in PNG to computerise sci-
entific research – a practice that is taken for granted today.

To quote Dr Kearney: 

The country had an impressive Computer Centre 
but few excellent data sets, so if you made a case 
that included appropriate Departmental sup-
port, they were keen to facilitate your access to 
the computer. The operators of the Centre were 
visionary and they wanted to see their computer 
used to best effect for PNG. They would actually 
do all of the data entry and software development 
for you. And so I made a case, with very strong 
support from the Director of DASF (Bill Con-
roy). The fact that the tuna fishery represented an 
exciting development opportunity for the coun-
try at that time was clearly a major factor influ-
encing the strength of the support we received. 
Senior staff of the Computer Centre took our 

research really seriously, and within – oh, I don’t 
know exactly, about a year of commencing our 
research we had fully computerised catch and 
effort data from each and every tuna boat. These 
data were compiled and presented in such a way 
that we could cross-reference all catches with 
our scientific sampling. The Computer Centre 
would deliver me monthly printouts of the daily 
catch by every boat, aggregated by area and any 
other classification I specified, combined with 
summaries of size-sampling of skipjack from 
every boat and area. So we had a very, very good 
handle on the tuna fishery which we could corre-
late with the tag return information that was also 
being computerised and analysed.

However, as more tag returns came in, and more analysis was 
done, Dr Kearney soon saw that he and his team were not 
able to get all the information necessary to comprehensively 
address the assessment of PNG’s skipjack resources. The tag-
ging techniques that had been developed were good – the 
fish were clearly surviving and they were being recaptured – 
particularly in PNG, and even in the fisheries further to the 
east. It was possible to determine where many of the tuna 
in PNG were going to, but it was impossible to determine 
where they were coming from, or to estimate the size of the 

Bob Kearney, Papua New Guinea, early 1970s 
(image: Barney Smith collection).
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total resource and the degree of mixing of the stocks that 
were being fished. 

It was obvious the research team was dealing with a PNG 
fishery that was virtually isolated at that time. But what 
was the extent of the total resource that these fish were part 
of, and how would fisheries that might develop elsewhere 
impact PNG? The area-coverage of the tagging may have 
been impressive within PNG but it was manifestly inad-
equate for the analyses that were necessary, even for the 
assessments of only the stocks exploited in the PNG fish-
ery. Dr Kearney realised that if the big questions were to 
be answered, even if only to the extent of the answers that 
PNG needed, it was necessary to try to expand their efforts 
geographically, beyond PNG’s waters. There was not much 
point in tagging many more fish in PNG alone. 

During 1973 he developed the idea of a tagging programme 
that was to be done on a much wider, regional scale. The 
initial concept was to have tagging done simultaneously in 
a number of other countries, such as the Solomon Islands, 
which was developing its own joint-venture pole-and-line 
fishery similar to PNG. The gaps in distribution of tags 
in the waters of countries that did not have pole-and-line 
fisheries could then be best covered by sharing a common 
research vessel to traverse the whole region and provide the 
capacity to tag reasonable numbers of skipjack, in at least, 

most of the other Pacific Island countries. He wrote a one-
page summary of this concept. He showed it to a few of his 
colleagues who initially thought it idealistic to the point of 
being unrealistically optimistic. He put it on hold. 

In mid-1973 Dr Kearney received an unheralded visit in his 
office in Port Moresby from Roy (Dick) Baird. Dick was the 
Fisheries Officer at SPC at that time. Dr Kearney knew very 
little of SPC and he had a busy schedule that day, which did 
not include a meeting with ‘a Dick Baird’: they spoke for less 
than 30 minutes. However, this short meeting was sufficient 
for Dick to be most impressed with the quality of PNG’s 
skipjack research programme, including the data printouts 
on the joint-venture fisheries, the tag recoveries and the 
results of the baitfish surveys. It also provided the oppor-
tunity for a brief discussion on the much more ambitious 
tagging project. Dr Kearney thought little more of their 
encounter, until he received a letter from Dick two or three 
months later together with an air ticket for travel to Tahiti 
to attend a meeting to discuss skipjack assessment. It was 
with much enthusiasm and optimism that he accepted the 
invitation. He attended his first truly international meeting 
a few months later with this optimism clearly evident.

The ‘Expert Committee on Tropical Skipjack’ meeting 
convened by Dick Baird was held in Papeete, in French 
Polynesia, from 25 February to 1 March 1974 under the 

It was always important to raise awareness on the Skipjack programme, to make sure it would receive support from all 
stakeholders involved.  Tony Lewis providing technical information to Fisheries College students and Fisheries Department staff. 
Kavieng, PNG, October 1977 (image: Bob Gillett).
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chairmanship of Richard Shomura, the Director of the 
Hawaii office of US Government National Marine Fisheries 
Service. The members of the Expert Committee were easily 
convinced of the usefulness and appropriateness of the tag-
ging programme mooted by Dr Kearney, the need for which 
they endorsed as a high priority. The introduction on page 
1 of the report for the meeting states that ‘After considering 
all available alternatives for the study of skipjack in the area, 
the Expert Committee strongly recommended a regional 
tagging programme in which approximately 100,000 skip-
jack would be tagged and released over a three year period 
(Appendix 2).’ Of particular note from the SPC perspective 
is the comment on page 11 of the proposal that constituted 
that Appendix: ‘The international sponsorship of the pro-
ject through the South Pacific Commission enables the ves-
sel to catch both skipjack and baitfish in areas not accessible 
to a vessel of a single nationality.’

At Dick Baird’s invitation, Dr Kearney agreed to stay on 
in Papeete a few more days after the meeting to expand his 
original one-page ‘concept note’ into more of a proposal, 
including a very preliminary estimate of possible costs. Over 
the next month or so, after further discussions with Dick 
Baird, Richard Shomura, Jim Joseph (then the Director of 
IATTC) and others, it was decided that it would be useful 
to get the Food and Agriculture Organization of the United 
Nations (FAO) and the affiliated Indo-Pacific Fisheries 
Council involved. 

The SPC’s Seventh Technical Meeting on Fisheries, held at 
Nuku’alofa, Tonga in July 1974, endorsed the Expert Com-
mittee’s proposal as a ‘project of the highest priority and 
urgency’; an endorsement that was seconded by the Indo-
Pacific Fisheries Council Sixteenth Session, Jakarta, Indo-
nesia, in November 1974.

Dr Kearney spoke to Dr John Gulland at FAO in Rome 
about furthering the development of the project. Gulland 
responded with the offer of a month’s consultancy at FAO 
in Rome, and sent him an air ticket to that effect. Dr Kear-
ney spent five weeks in Rome in November/December 
1974, working with Gulland and other senior FAO staff, 
including Dr Sidney Holt and Fred Popper (the Direc-
tor of the FAO Fisheries Department), on an expanded 
proposal. When it was published, it still did not include 
a detailed budget, but rather the comment: ‘No attempt 
has been made to cost the services of a suitable vessel and 
crew for a two or three year period as more accurate esti-
mates would be available from the appropriate fishing 
nations.’ However, the proposal had expanded the project 
to include eleven full-time scientific staff members plus a 
part-time computer programmer; a major development 
from the four scientific staff cited in the proposal pre-
sented in February of 1974. The operational and fishing 
crew for the research vessel were to be additional. They 
were assumed to number approximately 20 but the costs of 
their employment would be included in the vessel charter 
arrangement, which remained to be determined. 

The active quest for funding
With a refined proposal now endorsed by multiple bod-
ies the search for funding could be undertaken in earnest.  
The first recommendation of the SPC’s Seventh Technical 
Meeting on Fisheries, held in Tonga in July 1974, had not 
only stated that: ‘The meeting recommends that the Tag-
ging Programme as outlined by the Expert Committee on 
Tropical Skipjack be accepted as a project of the highest pri-
ority and urgency.’, it went on to state that: ‘The need for 
such a programme has been accepted, and the Meeting rec-
ommends that the South Pacific Commission make every 
possible effort to obtain funding for the programme from 
any possible sources. It was appreciated that such funding 
should not interfere with the existing funding structure 
for South Pacific Commission projects (emphasis added).’

The last sentence clearly reflected the reality that the SPC 
budget – entirely funded from core contributions at that 
time – could not possibly support such a large-scale pro-
ject. There was considerable concern, including among the 
SPC Executives, that if donor country funds were directed 
towards this project that the outcome could have a nega-
tive influence on the quantum of funds available for SPC 
core support. Dick Baird and Dr Kearney, therefore, had no 
alternative but to seek funding totally from extra-budgetary 
sources. Obvious possibilities included most of the ‘colonial’ 
countries that had created SPC in 1947 – specifically Aus-
tralia, France, New Zealand, the United Kingdom and the 
United States of America (listed in alphabetical order) – but 
they also included Japan. At that time, Japan was the domi-
nant tuna fishing nation in the SPC region. Logically Japan 
would be the source of a great deal of the catch and effort 
information that would be an essential component of the 
assessment process and also many of the tag returns, if a tag-
ging programme did eventuate. However, while Japan had 
expressed interest in increasing its support for Pacific Island 
nations, not only was it not a member of SPC, but it had 
never made a major contribution to an international organi-
sation of which it was not a member: some kind of umbrella 
arrangement needed to be created to facilitate Japanese par-
ticipation in the project.

Coincidentally, in 1974 the Rockefeller Foundation 
decided to create a new non-governmental organisation 
(NGO) to assist in fisheries management in the Asia-Pacific 
region. The new organisation would be called the Interna-
tional Centre for Living Aquatic Resources Management 
(ICLARM). Dick Baird was contacted by the Rockefeller 
Foundation to help with the establishment of ICLARM, 
and although he eventually turned down an offer to play 
a major role in this process he did suggest to Dr Kearney 
that he contact the Foundation as a possible funding source 
for the Skipjack Programme. This obviously bore fruit, as 
the Technical Advisory Committee of ICLARM met in 
Honolulu in February 1975, and just five days later the 
ICLARM Programme Coordinator sent a memo to Dr Phil 
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Helfrich, the Director of ICLARM, concerning the ‘Skip-
jack Resource Assessment Project’. In it he stated: 

After working out the initial details with Dick 
Baird (DB) … this is where we stand at the 
moment. The Project Manager for this pro-
gramme will be hired directly through the SPC 
in a staff capacity. Dick will develop a job descrip-
tion for the position in line with SPC require-
ments (even though he already intends to hire 
Bob Kearney) and will also handle the transfer 
of grant funds on the SPC end… The SPC will 
provide office space, housing, support person-
nel, and medical services. ICLARM funds will 
go for salary, additional expatriation allowance, 
and travel expenses. DB has assured me that no 
percentage of ICLARM funds will be deducted 
for administrative overhead.

In the interim, Dr Kearney had been offered another con-
sultancy by FAO, for a period of three months working 
on Indian Ocean tuna fisheries, which he had accepted. 
With the injection of funds from Rockefeller Foundation/
ICLARM, Dick Baird was eventually able to offer him an 
initial contract of six months with SPC, with a mission to 
raise the money to fund the Skipjack Survey and Assessment 
Programme. Dr Kearney accepted the challenge. He com-
menced work at SPC on 13 September  1975.

The context for obtaining commitments
It is very easy to forget just how different a place the Pacific 
was in the early nineteen seventies. Many people today have 
little or no knowledge of the major political changes that 
took place in the region between 1970 and 1980. Dur-
ing that short time-span, no less than seven South Pacific 
States (SPS) – Tonga, Fiji, Papua New Guinea, the Solomon 
Islands, Tuvalu, Kiribati and Vanuatu – obtained their inde-
pendence from, or severed their voluntary ties with, various 
colonial powers. During the same decade, three other Pacific 
Island states entered voluntarily into new agreements of free 
association with metropolitan powers – Niue, the Northern 
Mariana Islands, and the Marshall Islands.

As a result, by the end of the seventies the majority of the 
member countries of the SPC were either independent 
or self-governing. During the same period, many discus-
sions and meetings were held in the region to develop 
national and regional strategies and policies to protect 
sovereignty over, and the use of, the region’s fisheries and 
other oceanic resources. These meetings were part of the 
region’s preparations for the changing law of the sea. Dr 
Kearney, and subsequently other members of the Skipjack 
Programme team, were to play a major role in the prepara-
tion of discussion documents and analyses, including the 
first detailed proposal for a regional organisation specifi-
cally for fisheries research and management, drawing of 

the first maps of the 200-mile zones of all countries and 
territories in the SPC region, and the first analyses of tuna 
catches by distant water fishing nations in the waters of 
each Island State. These negotiations culminated in the 
signature in December 1982 of the UNCLOS agreement. 
This convention formalised the notion of EEZs (exclusive 
economic zones of 200 nautical miles) around each coastal 
nation. UNCLOS enabled the countries to exercise sov-
ereign rights over the living and non-living resources, par-
ticularly highly migratory species (HMS) such as tuna, 
within their EEZs. The tremendous importance to Pacific 
Island nations of sovereignty over their very substantial 
tuna resources is now obvious and accepted. For many 
countries therefore ‘the concept of self-government and 
extended maritime jurisdiction was intrinsically interwo-
ven virtually from the outset of nationhood’ (Quote from 
a 1990 thesis by Transform Aqorau entitled ‘Tuna Man-
agement and UNCLOS: Implementation of UNCLOS 
through the Forum Fisheries Agency). 

SPC was the first major regional organisation of signifi-
cance that was created in the Pacific. It was formed in 1947 
by the six metropolitan powers of the period, namely Aus-
tralia, France, New Zealand, the Netherlands, the United 
Kingdom and the United States of America, all of which 
had administrative and colonial responsibility over one or 
more island territory or state. The mandate of SPC was to 
promote the ‘economic and social welfare and advancement 
of the peoples of the non-self-governing territories in the 
South Pacific Region administered by them’. 

However, by 1975, SPC had major budgetary problems, as 
evidenced by the General Review presented to the 15th SPC 
conference by the Secretary-General, in which he stated:

As you are all well aware, the Commission in 1975 
has been plagued with budgetary problems caused 
by inflation and currency fluctuations. Other 
organisations, and indeed Governments, have 
suffered from similar problems, but this does not 
decrease their repercussions on the Commission 
and its Work Programme. Although the expendi-
ture made in 1975 and that proposed for 1976 are 
in excess of sums spent in previous years, the Com-
mission’s actual activities have not appreciably 
increased. In December last year, the Programme 
Directors and I made a thorough examination of 
the approved 1975 Work Programme and Budget; 
in an attempt to meet the budgetary deficit which 
was already looming clearly on the horizon, we 
‘froze’ a long list of items in the administrative sec-
tion of the Budget, the regular Work Programme, 
and the Special Projects. . . Despite our efforts to 
prune expenditure, inflationary trends and devalu-
ation have given rise to still further demands on 
our Budget, and we are faced with a deficit for 
1975 of some seventy-five thousand dollars. . . 
The outlook for 1976 is still more depressing... 
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On present indications, it is perfectly possible that 
the expenditure proposed in the draft Work Pro-
gramme and Budget for 1976 will exceed available 
income to an alarming extent.

It was in this very difficult budgetary context that Dr Kear-
ney commenced work at SPC in September 1975. His 
official title was ‘Pacific Skipjack Stock Assessment Project 
Co-ordinator’, and thanks to the Rockefeller Foundation 
and ICLARM, he had funding for six months – including 
a reasonable travel budget – to try and secure the necessary 
funding for a very ambitious three-year project. 

After his arrival at SPC, Dr Kearney worked very closely 
with Dick Baird. They were both well aware that things 
were going to be very difficult, given that the budget they 
would be seeking was more than a million dollars a year, or 
about 33% of the total SPC budget, at a time when fund-
ing for international initiatives was extremely tight; global 
finances were being impacted by uncertainty following ‘the 
oil crisis’ and, closer to home, the SPC itself had admitted to 
serious budgetary difficulties (outlined above). 

Figure 3. Some of the participants at the 8th Regional Technical Meeting on Fisheries, which was held in Noumea in October 1975,  
just one month after Dr Kearney started work at SPC.
From left to right: Mr R.H. (Dick) Baird - SPC Fisheries Adviser; Mr Luata Toatasi - Acting Chief Officer, Fisheries Division, Western 
Samoa; Mr B.R. (Barney) Smith - Acting Principal Bilogist, Department of Agriculture, Stock and Fisheries, PNG; Mr Richard Shomura - 
Director, Honolulu Laboratory, Sothwest Fisheries Center, Hawaii; Dr R. (Bob) Kearney - Skipjack Stock Assessment Coordinator (SPC)

The likely possible donors for the Skipjack Programme were 
largely the same ones as those that funded the SPC core 
budget and, as was evident from the Secretary General’s 
letter, they were clearly reluctant to give the SPC consider-
ably more funds. There was also open expression by several 
emerging Pacific Island nations that SPC was more ‘colo-
nial’ in its operation than they now wished. There was a 
ground-swell of suggestion that any major new regional 
undertakings should be under the auspices of organisations 
over which Island states had greater authority, such as the 
emerging South Pacific Forum, which was seen to have less 
‘colonial domination’. 

It is also important to note that at that time SPC still did 
not have a single extra-budgetary project on their books – 
all were paid for out of consolidated revenue, known as core 
funding. Extra-budgetary projects had been talked about, 
and indeed actively sought, but at that point in time it had 
not been possible to obtain funding for a single one of them 
– not even for a few thousand dollars. If funding was to be 
obtained for a new multi-million-dollar project, optimism 
would be essential. 

3	  http://www.spc.int/fame/en/publications/digital-library
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From left to right: Barney Smith, Tony Lewis and Bob Kearney at a meeting in Cronulla in 1973, whilst all three were working for 
the PNG Department of Agriculture, Stock and Fisheries (image: Barney Smith collection).

End of part 1

The second part of this ‘short history of the Skipjack Survey 
and Assessment Programme (SSAP)’ will be published in 
the next issue (#151) of this Newsletter.
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