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A Special Session of the Pacific Island Heads of Fisheries was
held at the UN Food and Agriculture Organization’s Sub-regional
Office for the Pacific Islands headquarters in Apia, Samoa, from
11–13 February 2008. The purpose of the Special Session was to
review and endorse a revised strategic plan for fisheries manage-
ment and sustainable coastal fisheries in the Pacific Islands. The
original strategic plan was adopted in 2003 by member countries
and territories of the Secretariat of the Pacific Community. The
dynamic nature of fisheries and the ongoing economic and socio-
political changes taking place are raising new challenges that
affected the relevancy of the plan’s focus. 

At the conclusion of the Special Session, member countries and
territories developed and endorsed the new Pacific Islands
Regional Coastal Fisheries Management Policy, now known as
the Apia Policy. To achieve the goal of ensuring the optimal and
sustainable use of coastal fisheries and their ecosystems by
Pacific Island communities, six guiding principles were adopted.
You will find more details on page 4.

Jean-Paul Gaudechoux
Fisheries Information Adviser (jeanpaulg@spc.int)
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SPC’s Strategic Policy and Plan-
ning Unit and the Division of
Marine Resources have begun a
new research project to assess the
potential impact of climate
change on fisheries and aquacul-
ture in the Pacific. The project is
funded by AusAID and is
designed to equip policy-makers,
managers and scientists in the
fisheries sector with information
on the projected impacts of cli-
mate change on the productivity
of oceanic, coastal and freshwa-
ter fisheries, and aquaculture.
The project will also identify the
planning and management
needs required to build resilience
to these impacts.

In addition to reviewing the
advances made since the late
1990s in modelling the impacts
of climate change on oceanogra-
phy, weather and fisheries, the
study will assess the: 

• vulnerability of fish habitats,
fish stocks and fisheries to
climate change;

• implications of climate
change with regards to
national and regional plans
to optimise the use of fish-
eries resources for economic
growth, food security and
livelihoods;

• adaptations and manage-
ment needed to maintain the
benefits of fisheries in the
face of climate change;

• regional capacity to forecast
and mitigate the effects of
climate change on fisheries
and aquaculture; and

• priorities for cost-effective
development assistance to
address the effects of climate
change on fisheries.

A technical working group
(TWG) of experts will be estab-
lished to help produce a com-
prehensive assessment of the
vulnerability of fish habitats,
fish stocks and fisheries to cli-
mate change, and to guide the

other components of the project.
The TWG will comprise experts
from advanced scientific institu-
tions in SPC member countries,
and from other Council of
Regional Organisations in the
Pacific (CROP) agencies.

A special effort will be made to
keep the region informed about
the progress of this important
project. Details will be provided
at the Forum Fisheries Commit-
tee Meeting in Palau in May. A
website for the project will also
be established in May and will
be updated regularly. Further
information can be obtained
from Johann Bell at SPC’s
Strategic Policy and Planning
Unit (johannb@spc.int).

Training on Fisheries Statistics and Stock Assessment Phase II

The Fisheries Statistics and Stock
Assessment training (phase II) is
one of SPC’s Coastal Fisheries
Management Section’s follow-
up activities from phase I, con-
ducted at the University of the
South Pacific (USP) in Suva, Fiji
in November 2006. Phase I
introduced participants to the
basic principles of statistics and
stock assessment, and the use of

statistical software for fisheries
data analysis. Participants were
given an assignment of
analysing existing data in their
respective countries under the
supervision of course instruc-
tors. The six-month-long assign-
ment was a requirement for
entry into phase II, which was
held at USP in Apia, Samoa
from 14–25 January 2008.

Financial assistance for the
training came from the Com-
monwealth Secretariat and the
Government of Iceland through
the United Nations University,
Fisheries Training Programme
(UNU-FTP), with support from
USP.

The Coastal Fisheries Management Section began the year with three regional activities:  the Fisheries Statistics
and Stock Assessment training (phase II), the Heads of Fisheries Policy and Planning Workshop, and the Heads
of Fisheries Special Session.
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Heads of Fisheries Coastal Fisheries Policy and Planning Workshop

One of the recommendations
from the Heads of Fisheries — as
highlighted in the "Strategic plan
for fisheries management and
sustainable coastal fisheries in
Pacific Islands” in 2003 — was
the need to enhance the skills and
experiences of heads of fisheries

and senior fisheries managers in
developing national fisheries
policies that are compatible with
the goals and objectives outlined
in countries’ national develop-
ment plans. In most Pacific Island
countries, coastal fisheries are
important for sustaining socioe-
conomic livelihoods, exports,
food security and poverty reduc-

tion. However, most countries do
not have adequate policies for
properly managing and sustain-
ably using resources. 

The workshop — which was
attended by 26 heads of fish-
eries and senior fisheries offi-
cers from SPC member coun-
tries and territories — was
designed to enhance the knowl-
edge, experience and skills of its

Training objectives and
resource personnel

The training was designed to
help national fisheries agencies
use basic fisheries data in assess-
ing the status of coastal fish
stocks as stipulated under the
“Strategic plan for fisheries man-
agement and sustainable coastal
fisheries in Pacific Islands”,
which was developed by the
countries and approved by the
Heads of Fisheries in 2003. 

Training objectives were to:

• enhance participants’ knowl-
edge of and skills in using
basic fisheries data in the
assessment of fish stocks in
the region;

• review the theory and princi-
pal methods in quantitative
biology and fisheries science,
with a particular emphasis
on improving skills through
practical training exercises;

• review recent developments
in the multi-species ecosys-
tem approach and their
potential use in fisheries sci-
ence and management;

• enable fisheries personnel to
establish and develop a data-
base of their country’s
inshore resources; and

• further develop the training
programme for accreditation
as a unit of USP’s postgradu-
ate programme.

The training was conducted by
resource personnel from UNU-
FTP in Iceland and USP in Fiji,
and was facilitated by SPC’s
Coastal Fisheries Management
Section.

Participants

Of the 25 fisheries officers who
attended phase I, 18 took part in
phase II. These participants were
from American Samoa, Common-
wealth of the Northern Mariana
Islands, Federated States of
Micronesia, Fiji, Marshall Islands,
Niue, Papua New Guinea,
Solomon Islands, Samoa, Tonga
and Vanuatu.

Particpants at the Heads of Fisheries Policy and Planning Workshop; from left to right:
Tupulaga Poulasi, Fisheries Officer, Ministry of Natural Resources and Lands, Tuvalu;

Ray Tulafuno, Director, Department of Marine and Wildlife Resources, American Samoa;
Jason Raubani, Principal Fisheries Officer, Department of Fisheries, Vanuatu.
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Heads of Fisheries Special Session

A Special Session of the Pacific
Island Heads of Fisheries was
held at FAO-SAPA headquar-
ters from 11–13 February 2008.

The purpose of the special ses-
sion was to review and endorse
the revised strategic plan for
fisheries management and sus-
tainable coastal fisheries in the
Pacific Islands, which was
adopted in 2003 by SPC mem-
ber countries and territories to
guide the management of
coastal fisheries in the region.

During the fifth Heads of
Fisheries meeting in 2005, SPC
was tasked with undertaking a
comprehensive review of the
plan. The review came about
because of changing circum-
stances as well as the need to
better reflect the current priori-
ties of Pacific Island countries
and territories.

The implementation of the
strategic plan revealed serious
coastal fisheries management
problems in the region that
needed to be addressed.

Furthermore, the dynamic
nature of fisheries and the ongo-
ing economic and sociopolitical
changes taking place in the
region are raising new chal-
lenges that affect the relevancy
of the plan’s focus. Pacific
Island heads of fisheries
acknowledged that the strategic
plan lacked scope and depth,
and expressed their strong sup-
port for the plan to be reviewed.
Based on concerns raised at the
Heads of Fisheries meeting, the
following issues regarding the
strategic plan were incorporat-
ed into the review:

• Establish fisheries manage-
ment as being pivotal to all
domestic fishing operations
—subsistence, artisanal and
commercial — and accord-
ingly, to pay more attention
to the seriousness of the
region’s coastal fisheries
management problems;

• Broaden the scope and depth
of its coverage beyond pure-
ly coastal fisheries manage-
ment to include research and

development, and use the
broad ecosystem approach to
fisheries to manage environ-
mental impacts on the land
and marine environment;

• Directly address political
directives emanated from
Pacific Islands Forum
Leaders’ decisions (Vava’u
decisions on the Pacific Plan)
that are reflected in regional
policy instruments, such as
the Pacific Islands Regional
Ocean Policy (PIROP), Pacific
Islands Ocean Framework for
Integrated Strategic Action
(PIROF-ISA), the Pacific Plan,
and other international poli-
cy instruments such as the
Millennium Development
Goals and the FAO Code of
Conduct for Responsible
Fisheries; and

• Assign full ownership of the
strategic plan to PICTs with
the responsibility for its
implementation coordinated
at a regional basis by SPC.

participants in the area of fish-
eries policy and planning for-
mulation, analysis and applica-
tion. The workshop was held
from 28 January–8 February
2008 at the FAO-SAPA head-
quarters in Apia, Samoa.

Training was jointly promoted,
developed and delivered by
SPC, the Commonwealth Secre-
tariat, UNU-FTP, USP and FAO,
and was financed by the
Government of Iceland and the
Commonwealth Secretariat.
SPC’s Coastal Fisheries Man-
agement Section coordinated
this workshop.

Workshop objectives

The workshop’s broad objec-
tives were to 1) give heads of

fisheries and senior fisheries
managers an advanced and bal-
anced understanding of all
issues related to managing
coastal fisheries and fisheries
governance, and 2) assist them
with future decision-making
and ministerial policy advices.
Specific objectives included:

• Developing policy options to
address specific problems,
taking into account the legal,
national, regional and inter-
national context;

• Understanding data require-
ments (biological, environ-
mental, economic and social)
in regard to policy and man-
agement options, including
data type, and the collection
and processing of data;

• Developing or formulating
appropriate community fish-
eries management arrange-
ments and plans based on
the best available informa-
tion and the options that
have been assessed; and

• Developing and presenting
high level fisheries advice
and/or information or poli-
cy briefs for ministerial con-
sideration.
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Most of the major projects car-
ried out under the strategic plan
were financed by the Common-
wealth Secretariat and the Gov-
ernment of Iceland, with the
Food and Agriculture Organiza-
tion of the United Nations, the
Western Pacific Regional Fish-
ery Management Council,
AusAID, NZAID and the French
Pacific Fund contributing sig-
nificantly to activities under the
plan.

The Special Session of the
Heads of Fisheries was funded

by the Commonwealth Secre-
tariat and the Government of
Iceland.

The three-day session concluded
with the Heads of Fisheries
endorsing the new Pacific Islands
Regional Coastal Fisheries Policy.
The boxed text provides a brief
outline of the policy.

To successfully achieve the
guiding principles, a number of
strategic actions and required
assistances were assigned to
each principle, including: in-

county assistance needed by
various countries, regional assis-
tance to other regional institu-
tions to cater to coastal fisheries
of the countries, and specific
regional training and work-
shops needed by the countries.
The implementation of these
required assistances would
require close working relation-
ships with donor agencies,
regional organisations and non-
governmental organisations.

The Pacific Islands Regional Coastal Fisheries Management Policy (the Apia Policy) was developed to meet
the expectation of Pacific Islands Forum Leaders under the amendment of the Pacific Plan and the Vava’u
Declaration on Pacific Fisheries Resources, where high priority is placed on “the development and manage-
ment of coastal/inshore fisheries and aquaculture to support food security, sustainable livelihoods and eco-
nomic growth for the current and future generations of Pacific people”.

The Apia Policy was developed and endorsed by 19 Pacific Island countries and territories during its special
session held from 11–13 February 2008 in Apia Samoa. 

Taking into account the declarations of Pacific leaders and relevant instruments, an appropriate vision for
the policy is “Healthy marine ecosystems and sustainable coastal fisheries that provide seafood security and
continuing livelihoods for current and future generations of Pacific people.” The goal that addresses this
vision is “To ensure the optimal and sustainable use of coastal fisheries and their ecosystems by Pacific Island
communities.” 

To spearhead the strategic direction in the region for sustainable management of its coastal fisheries
resources, the following six guiding principles were established by the Heads of Fisheries:

1. Improving our understanding of important fisheries species and of the ecosystems on which they depend. 

2. Sustainably managing coastal fisheries, reducing their adverse impacts on coastal ecosystems and opti-
mising production to meet local nutritional needs and contribute to economic development. 

3. Creating community partnerships to support the customary and traditional management of nearby
ecosystems and fish stocks. 

4. Creating stakeholder collaborations to manage ecosystems and reduce the negative environmental
impacts of non-fisheries activities, including those causing high loads of silt and nutrients in coastal
waters. 

5. Promoting the participation of women and youth in all fisheries-related activities.

6. Enhancing the regional exchange and sharing of information regarding common interests relating to the
management of ecosystems and fisheries.
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Staff attachment

The Coastal Fisheries Manage-
ment Section hosted Patterson
Shed (Executive Director of the
Conservation Society of Pohnpei
– CSP) and Donald David
(Chief, Marine Resource Devel-
opment, State of Pohnpei, FSM)
for a two-week attachment,
from 17–29 March.

The main purpose of the attach-
ment was to develop a commu-

nity ecosystem-based fisheries
management model for
Pohnpei’s coastal fisheries
resources. The model was devel-
oped from a series of previous
undertakings by SPC and
Pohnpei counterparts. In addi-
tion to developing the model,
Patterson and Donald also shared
their knowledge of current pro-
grammes in Pohnpei and dis-
cussed with SPC programme

staff possible areas where SPC
could contribute to the develop-
ment of fisheries in Pohnpei.

An article on the attachment by
Patterson and Donald is also
included in this issue on p. 55.

From left to right: Patterson Shed (Executive Director of the
Conservation Society of Pohnpei – CSP) and Donald David (Chief,

Marine Resource Development, State of Pohnpei, FSM)

© Copyright Secretariat of the Pacific Community, 2008

All rights for commercial / for profit reproduction or translation, in any form, reserved. SPC authorises the
partial reproduction or translation of this material for scientific, educational or research purposes, provided that

SPC and the source document are properly acknowledged. Permission to reproduce the document and/or
translate in whole or in part, in any form, whether for commercial / for profit or non-profit purposes, must be

requested in writing. Original SPC artwork may not be altered or separately published without permission.

Original text: English

Secretariat of the Pacific Community, Marine Resources Division, Information Section,
BP D5, 98848 Noumea Cedex, New Caledonia

Telephone: +687 262000; Fax: +687 263818; cfpinfo@spc.int;  http://www.spc.int/coastfish



REEF FISHERIES OBSERVATORY

7SPC Fisheries Newsletter #124 – January/March 2008

SPC ACTIVITIES

CoFish loses another staff member

Staff of the coastal component of the EU-funded Pacific Regional Oceanic and Coastal Fisheries Development
Programme (PROCFish/C) and the Coastal Fisheries Development Programme (CoFish) completed all substan-
tive fieldwork in the 17 participating countries and territories in late 2007. Project staff began focusing on writ-
ing site reports and conducting some data analysis during the first quarter of 2008

Ribanataake (Rib) Awira (Fig. 1)
has left the CoFish project after
spending almost three years
with SPC as a Reef Fisheries
Officer (finfish). Rib was an
integral member of the finfish
team and conducted survey
work and training in 12 of the 17
participating countries and ter-
ritories. His input during the
rest of the project time will be
sorely missed by the team. The
good news is that Rib left SPC to
take up his new position as the
Director of Fisheries in Kiribati.
So it is not goodbye to Rib; staff
from SPC’s fisheries pro-
grammes will continue to work
with Rib and his staff in the
future. The PROCFish/C and
CoFish team wish Rib all the best
in his new position.

Figure 1: Ribanataake Awira, ex-CoFish employee
and now Director of Fisheries in Kiribati.

With the substantive fieldwork
completed, the focus has changed
to writing site reports. Everything
is on track to meet the June 2008
deadline agreed upon at the last
Advisory Committee meeting.
Considerable progress was made
in the first quarter of 2008. All
site reports (finfish, invertebrate
and socioeconomic) have now
been completed for Kiribati,
French Polynesia, Nauru, Niue,

New Caledonia, Papua New
Guinea, Tuvalu, Vanuatu, Wallis
and Futuna, and Samoa. Around
half of the site reports for the
remaining seven countries are
now completed. All site reports
are placed on the PROCFish/C
website, in a restricted capacity, as
soon as they are completed so that
those in-country fisheries staff
with permission can access them.

The next stage is to compile the
site reports into country reports,
and two temporary positions
were recently advertised (Fish-
eries Officer – report compiling
and editing, and Technical
Support Officer) to assist with
this process. There will be an
update on this in the next issue of
the Fisheries Newsletter.

Update on country and territory site reports

Some early results from the regional dataset

Now that site reports are nearing
completion, the PROCFish/C
and CoFish scientists can start
looking at other project objec-
tives: a regional comparison of
the huge data set, as well as iden-
tifying indicators or proxies for
reef fishery status.

The search for finfish indicators

The PROCFish/C finfish team
has begun analysing the status of
resources and examining the
condition of fish communities
throughout the region. One of
the greatest challenges in study-

ing resources is in selecting indi-
cators and conditions that can be
easily assessed and used for fish-
ery management. A wide range
of parameters are influenced by
fishing stress and are (or could
be) used to evaluate resource
condition. Some are species-
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based, while others are based on
the condition of the entire fish
community and ecosystem. In
multi-species fisheries (such as
those associated with tropical
reefs) the latter approach is the
most indicative. Moreover, in the
framework of the ecosystem
approach to fisheries, stakehold-
ers need to consider the entire
ecosystem (including humans as
resource users and sources of
environmental impacts) when
selecting management options.
Coral reef multi-species fisheries
and their associated ecosystems
are inherently complex, howev-
er, and the models available to
study ecosystem conditions are
much more intricate than those
used to study trends in single
target species. 

The selection of indicators to
evaluate resource condition (e.g.
from healthy to over-exploited)
is complicated by the absence of
a quantifiable “pristine state”
(i.e. the status of the resource
prior to any fishing pressure).
The fish communities being
studied have long been exploit-
ed, and information on ongoing
stock changes over time in such
communities are generally lack-
ing. One alternative is to com-
pare the status of exploited
study sites with communities
that receive little or no impact
due to fishing, and that have
similar environmental condi-
tions (e.g. location, geomorphol-
ogy and habitat), but this is sel-
dom possible. As a result, the
only feasible option is typically
to compare sites with different
fishing pressures. The resulting
picture is complex, composed of
overlapping responses by the
fish community to natural bio-
logical forcing, environmental
conditions, and human impacts.

We applied some of the most
commonly used parameters in
the study of resources to the
available data gathered during
the PROCFish/C and CoFish
assessments. We looked first at
the two most widely used

parameters: total fish density
and total fish biomass. 

Density, measured as fish/m2, is
calculated by species, family or
total community from in situ
underwater counts of individuals.
Biomass is obtained from the
combination of fish counts and
their visually estimated lengths.
Tabulated information on
length–weight relationships pro-
vides biomass (or weight) by
species, from which biomass by
family, and for the total fish pop-
ulation can be calculated. When
the total density of commercial
fish is plotted over the region for
all PROCFish/C study sites (Fig.
2), a very patchy distribution of
fish is obtained, with some sites
exhibiting obvious fish density
peaks, and others clear lows.

A clearer image emerges when
the variation between the differ-
ent sites within a country is
analysed. At this relatively small-
er scale, variability patterns can
be discerned in density and bio-
mass. These can be associated
with various factors (e.g. the
extrapolated catch per village per
year, which is one of the parame-
ters used in socioeconomic stud-
ies to assess the impact of fishing
activity on reef resources). This
variable is one of many indica-
tions of the status of fisheries in a
village; it does not consider, for
example, the density of fishers,

consumption, level of depend-
ence on fishing as a source of
income, and distance from a mar-
ket, all of which, along with other
information, should be consid-
ered when assessing the fishing
pressure on resources. 

We examined two atolls in
Kiribati. Both sites showed a high
dependence on fishing for both
subsistence and income genera-
tion, but the percentage of catch-
es dedicated to export and the
density of fishers were higher in
one of the sites. When the value
of yearly catches is compared
with in situ biomass, an inverse
relation is revealed between the
two variables: higher fishing
pressure corresponds to smaller
stocks. It is rare to encounter such
a clear trend, given the high vari-
ability in natural conditions and
exploitation patterns across
Pacific countries and territories.
Moreover, the opposite result
could be obtained, if, for exam-
ple, the prey of exploited target
species increase in numbers due
to a reduction in their predators
through fishing.

Average fish size changes: To
test a different status marker we
analysed the situation at
Palmerston Atoll in the Cook
Islands, where past data on
some exploited species were
available (such a situation is
very unusual). Palmerston Atoll

Figure 2: Variation of total commercial fish density
throughout the PROCFish/C sites.
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has a long history of exploita-
tion of parrotfish for both local
consumption and export to the
capital, Rarotonga, for market-
ing. A comparison of body
length records for some species
from surveys done in 1988 with
our underwater observations of
the same species revealed a
decrease in the average size of
some commercial species (Fig.
3), clearly pointing to a fishing-
related impact.

Size of carnivores: The average
size of carnivores can also be
used as a possible indicator of
resource status. Data from five
sites in New Caledonia highlight
a clear negative relation between
mean carnivore size and fishing
pressure: the average size of tar-
geted carnivores was larger
where there were fewer distur-
bances from fishing (yearly
catches per surface unit, Fig. 4).

Size ratio: The size ratio (i.e. the
ratio between the average size
of a species and the maximum
size such a species would nor-
mally attain) is a frequently
used indicator of fishing pres-
sure. This value provides an
indication of the health of the
species population at a deter-
mined location and can be aver-
aged by family, feeding guild or
fish community. Note, however,
that alterations in the size ratio
(and in density and biomass) do

not occur exclusively in
response to fishing pressure,
but also in relation to environ-
mental and biological (includ-
ing behavioural) conditions. In
addition, maximum sizes are
not absolute; even if we could
witness communities in a hypo-
thetical “pristine state”, species
size could be different from the
maximum expected value due
to specific adaptations to com-
munity forcing and particular
habitat conditions.  

We sought to identify a link
between size ratio and fishing
pressure using data from Fiji. The
characteristics of the PROCFish/C

sites in Fiji (e.g. geography, popu-
lation, tradition, access to trans-
portation) were very different,
resulting in varying impacts on
fish communities. Two of the four
sites displayed similar geomor-
phological characteristics, and
both had high dependency on fin-
fish for subsistence needs. While
the lower catch site showed the
highest density of fishers, suggest-
ing resources were being impact-
ed, the second site displayed the
lowest fish consumption in the
region. 

Trophic composition: Changes
in trophic composition (i.e. the
distribution of total biomass or

1 Preston G.L., Lewis A.D., Sims N.A., Bertram I., Howard N., Maluofenua S., Marsters B., Passfield K., Tearii T., Viala F.,
Wright D. and Yeeting B.M. 1995. The marine resources of Palmerston Island, Cook Islands. Report of a survey carried out in
September 1988. South Pacific Commission Inshore Fisheries Project Technical Document. Noumea, New Caledonia. 61 p.

Figure 3 (top): Changes in size
of four species of mostly

targeted parrotfish at
Palmerston Atoll (Cook

Islands) from measurements
made in 1988 (Preston et al.

19951) and CoFish underwater
assessments in 2007.

Figure 4 (bottom): Variation
of average length of

carnivorous fish and intensity
of catches at five sites in New

Caledonia.
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density among different feeding
guilds: herbivores (Fig. 5), pisci-
vores, planktivores, other carni-
vores (Fig. 6) and detritivores)
can serve as an indicator of fish-
ing pressure. Generally, one
would expect the percentage of
carnivores to decrease with
increasing fishing stress, because
they are the largest species, and
typically the most appetizing.
We examined the trend among
the four sites in Tuvalu. Two
sites were more urbanised, and
displayed low fishing pressure;
the other sites were much more
dependent on fishing, both as
source of income and for subsis-
tence. The ratio of carnivores
was inversely related to fishing
pressure, reaching almost 40% at
low fishing pressure sites, vs
less than 30%, at the higher fish-
ing pressure sites.

Future finfish analyses will
examine (i) how various biologi-
cal parameters respond to fishing
impacts on a regional scale, (ii)
the selection of the most signifi-
cant status indicators, and (iii)
integration of in situ resource and
socioeconomic research. Such
tools will support fishery man-
agement by facilitating the moni-
toring of changes in finfish status
over time.

Defining an area for
invertebrate fisheries
comparisons

To date, the PROCFish/C and
CoFish projects have conducted
questionnaire surveys with fish-
ers to better understand resource
use, and underwater visual cen-
suses of important resources in
order to understand the status of
target invertebrates. Socioeconomic
data from interviews indicate
the level of fishing (number of

fishers, amount of catch) across
all study sites. Similarly, in-
water surveys reveal the avail-
ability (density and population
size profile) of important
resource species.

Comparison of similar inverte-
brate fisheries across the Pacific

ideally requires that the area
exploited by the fishery be meas-
ured. It is important to quantify
the extent of a fishery in order to
understand resource responses to
fishing pressure. The areal extent
of the following habitat cate-
gories have been calculated for
PROCFish/C and CoFish sites.

Figure 5 (top): Hipposcarus
longiceps, an

herbivorous species.

Figure 6 (bottom): Caranx
melampygus, a

carnivorous species.

Habitat
category

Description

1 Shallow water reef within a lagoon or protected
environments (coastal intermediate and back reef. Area
in km2 – Figure 7).

2 Shallow water reef that is exposed to oceanic influence
(exposed fringing reef front, outer barrier reef,
offshore shoals. Area in km2 – Figure 7)

3 Size of the lagoon (area in km2)

4 Land area, for discrete island groups (area in km2

and
5 Reef perimeter of exposed barrier reef and exposed

fringing reef (linear measure in km)
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Such area measures are useful in
determining the areal extent of
general shallow water reef fish-
eries. For example, fishers who
glean or dive on shallow water
reefs for giant clams (one of the
more important invertebrate food
fisheries in the Pacific) exploit the
area calculated by the sum of
habitat categories 1 + 2 above.
Trochus and lobster fisheries are
currently compared across sites
by referencing the lineal measure
of exposed reef front (category 5).

Determining the “best” habitat
category to use when comparing
fisheries across sites is not simple,
and one category is unlikely to fit
all needs; even a generic category
for a single species fishery may be
difficult to measure accurately, as
species are not well dispersed
across recognised habitat types. 

It is clear from our early work
that there are no shortcuts for
determining fishery areas, and
information collected from either
in-water environmental surveys
or remote sensing alone can pro-
vide only a rough areal estimate.
A more accurate and reliable
determination of the area cover-
age according to important
species groups requires local

knowledge and intensive in situ
resource measurements (using
GPS, with followup GIS work). 

Some invertebrate fisheries pose
particular challenges. To deter-
mine the area exploited by sea
cucumber fisheries (sold as
beche-de-mer), infaunal bivalve
fisheries (which target shell
beds), or fisheries that concen-
trate effort on certain habitats
(e.g. seagrass or mangroves), sev-
eral questions must be answered
that cannot be resolved using
“remote” tools alone (e.g. remote
images and habitat maps). 

First, the true nature of the fishery
must be resolved. Currently, some
35+ sea cucumber species in the
families Holothuriidae and
Stichopodidae are thought to be
harvested in the Pacific Islands
region. Greater endemicity occurs

in Melanesian countries, which
are closer to the centre of biodi-
versity, while species richness
generally declines with distance
(eastward) from Papua New
Guinea (Fig. 8). The environmen-
tal complexity of a site also affects
the site’s potential to support dif-
ferent species groups.

On average, about 13 commercial
species are harvested per country
(this count is likely an underesti-
mate due to the lumping of
species in the Actinopyga spp. and
Bohadschia spp. groups, because
of morphological similarities and
taxonomic aggregation). 

Although some sea cucumber
species are recorded across many
shallow reef habitats, most
species are sourced from just a
few specific habitats (e.g. some
are found preferentially in sea-

Figure 7: Overview for the calculated area (km2) for shallow reef at PROCFish/C and CoFish survey
sites in 17 Pacific Island countries. In the graph, the total shallow water reef area (bars) is depicted
alongside protected lagoon reef (dark points) and reef exposed to oceanic influences (light points).

Figure 8: Count of
commercial species of sea
cucumbers per country.
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grass near mangroves), while oth-
ers are confined to reefs exposed
to oceanic swell. Therefore, in
order to determine reef areas for a
“sea cucumber fishery”, at least
5–10 different habitat measures
related to species or species
groups are needed. Such meas-
ures would be difficult to deter-
mine from remote (satellite)
imagery alone, even with limited
local knowledge that could be
gleaned from a survey. 

Second, it is necessary to deter-
mine which habitats can reliably
be estimated from remote
imagery. For example, can the
area of seagrass in a study site be
reliably measured from relevant
satellite imagery (e.g. Landsat), or
is it necessary to determine the
actual area using a GPS? For
some habitats, remote imagery is
useful (general shallow reef), but
in most cases the resolution is
inadequate, especially when the
goal is to determine bottom cover
(which may be under water of
marginal clarity, or in the case of
mangroves, under canopy cover,
which blends well with general
tree cover as one travels away

from the coast). In other cases, no
remortely accessed data are avail-
able to produce area measure-
ments, e.g. for infaunal shell beds.

A third question relates to the
importance of scale when choos-
ing generic area measures. Many
invertebrate target species are not
evenly distributed within dis-
cernable habitat boundaries, but
are aggregated, often occupying a
small proportion of these habi-
tats. Such variability is of particu-
lar importance when making
population estimates from site
samples, but will also affect the
relevance of general fishery area
estimates, when these are based
purely on habitat or environmen-
tal gradients. For example, in
trochus fisheries, trochus are usu-
ally found in “patchy” aggrega-
tions within a recognised reef
habitat (such as an exposed barri-
er reef slope). Our experience
suggests that a minimum of two
measurements are needed to
accurately determine the area
covered by a trochus fishery: (i)
“core fishing areas” (those with
the greatest concentrations or
aggregations of trochus), and (ii)

“marginal fishing areas” (where
trochus are found, but in low
density). 

In summary, we lack a generic
approach to the areal measure-
ment of beche-de-mer fishing
grounds and infaunal shell
beds. Areal data can be assem-
bled for fisheries of major
importance (e.g. trochus) on a
site-by-site basis, given ade-
quate time to make in situ meas-
urements of specific areas with
the help of local fishers. In some
cases, habitats such as seagrass
beds can be distinguished rela-
tively easily (e.g. if they are
found in discrete locations, and
high resolution satellite imagery,
such as “Quickbird”, is avail-
able). In other cases our under-
standing remains incomplete,
and we continue to examine
how the areal extent of all fish-
eries can be determined by
employing standard area meas-
urements collected at all study
sites using knowledge gained
during site visits and available
remote imagery linked to GIS.

Sub-regional workshops

Socioeconomic workshops

The first of three sub-regional
workshops on “Socioeconomic
fisheries surveys in Pacific
Island countries: Collecting a
minimum dataset and using
SEMCoS” was conducted in
December 2007, and was report-
ed on in the last issue of the
Fisheries Newsletter. The other
two sub-regional workshops
were held from 21–25 January
(Fig. 9), and 31 March–4 April
2008 (Fig. 10). 

The main resource material for
these workshops was the recent-
ly published PROCFish/C and
CoFish manual “Socioeconomic
fisheries surveys in Pacific
Islands: A manual for the collec-
tion of a minimum dataset”, and
accompanying software. This
manual covers the design and
implementation of socioeco-
nomic fisheries surveys, includ-
ing questionnaire survey design,
data input, data analysis, inter-
pretation of results, and drafting
of recommendations. The soft-
ware and manual are available

in English and French, and
copies were given to all partici-
pants. Additional manuals were
provided to the fisheries depart-
ments in all member countries
and territories. Both versions of
the manual and software are
available on the SPC webpage: 

http://www.spc.int/coastfish/Sections
/reef/publications.htm

These workshops followed the
same format as the first. All par-
ticipants were made familiar
with 1) the objectives and back-

One of the major outcomes of the PROCFish/C and CoFish projects is the set of methodologies, approaches and
tools that have been developed for assessing the resource and user status of reef and lagoon resources in the region.
The methodologies are aimed at bringing together the data collected from the various surveys, in particular to join
biological and ecological with socioeconomic and fisheries datasets. The need for such methodologies and tools has
been highlighted by the demand for training in these areas.
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Figure 10: Third socioeconomic workshop, 31 March to 4 April
2008: from left to right, last row: Enoha Terou (French
Polynesia), Henri Humuni (Province Îles Loyauté, NC);

middle row: Jean-François Kayara, Province Nord, NC), Bruno
Mugneret, (Wallis and Futuna), Mecki Kronen (PROCFish/C),

Franck Magron (PROCFish/C);
front row: Bernard Fao (Province Sud, NC), Philippe Postic

(Province Sud, NC), Elenea Takaniko (Wallis & Futuna), Maire
Bustamante (French Polynesia)

ground of planning and con-
ducting socioeconomic fisheries
surveys, 2) how to plan and col-
lect data, 3) the 10 major subject
areas of the manual (including
examples for each step), 4) cal-
culation and detailed explana-
tions of some of the extrapola-
tion and calculation formulas
applied, 5) survey question-
naires, and 6) other information
sources needed. A detailed
introduction to SEMCoS soft-
ware was provided, and empha-
sis was given to steps involving
installation, de-installation,
database backup, and the export
and import of data. Participants
learned to establish the hierar-
chical order of any survey to
take into account country,
region, island, village and sur-
vey properties. Several exercises
aimed at teaching how to com-
plete the questionnaire forms
from household interviews, and
finfish and invertebrate fisher
interviews, to access, design and
run queries.

Upcoming underwater
visual census (UCV)
finfish workshops

In early April 2008, the
PROCFish/C and CoFish proj-
ects announced a series of four
sub-regional workshops on
underwater visual census (UVC)
methodologies for assessing reef
fish resources will be held in
Noumea from June to August
2008. Because this form of sur-
vey requires two divers to work
together as a team, the project is
funding two participants per
country. The schedule for these
workshops is as follows:

a) The first training workshop
will be held in Noumea from
16–25 June 2008, and will
include participants from
Fiji, Nauru, Papua New
Guinea, Solomon Islands
and Vanuatu;

b) The second workshop will
be held in Noumea from 30
June–9 July 2008, and will

Figure 9: Second socioeconomic workshop, 21–25 January
2008: from left to right, back row: Dorothy Solomona (Cook

Islands), Franck Magron (PROCFish/C), Dave Mathias
(Federated States of Micronesia), Mecki Kronen (PROCFish/C),

Ebelina Tsiode (Nauru), Tony Taleo Wamle (Vanuatu);
front row: Candice M. Guavis (Marshall Islands), Lora B. Demei

(Palau), Luanah Koren (Papua New Guinea), and Wesley
Garofe (Solomon Islands)
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include participants from the
Federated States of Micro-
nesia, Kiribati, Marshall
Islands, Palau and Tuvalu;

c) The third workshop will be
held in Noumea from 21–30
July 2008, and will be con-
ducted in French only, for
participants from French
Polynesia, New Caledonia,
and Wallis and Futuna;

d) The fourth workshop will be
held in Noumea from 4–13
August 2008 and will
include participants from
Cook Islands, Niue, Samoa
and Tonga.

The PROCFish/C and CoFish
finfish team look forward to
receiving the nominations from
the 17 participating countries
and territories for these work-

shops, and to providing the
training so that in-country fish-
eries department staff are better
equipped to undertake future
surveys by themselves or with
minimal assistance from SPC.

ACIAR aquaculture mini-projects

Project leaders for the ACIAR-
funded aquaculture mini-project
scheme met in Fiji in February to
develop small, flexible project
proposals that will help aqua-
culture development in the
Pacific region to overcome bot-
tlenecks. The meeting was also
an opportunity to learn about

ACIAR post-graduate scholar-
ships, which are open to stu-
dents at the University of the
South Pacific.

Five projects, with a forecasted
total budget of AUD95,000, will
be developed into final propos-
als. A further nine projects —

with a projected budget of
approximately AUD115,000 —
will be further developed into
concept notes (see Table 1).

Project funding will target the
eight ACIAR Pacific Island
countries, although non-ACIAR
countries are also invited to

Project Title Targeted Countries Project Size

Half pearl (mabe) trials to assess key factors
affecting pearl nacre quality and growth

Fiji, Kiribati, Tonga Medium

Sandfish sea cucumber (Holothuria sabra)
restocking and sea ranching trials

Fiji Large

Locally available feed sources for subsistence tilapia
fish farmers

Samoa Small

Status of significant diseases in wild populations of
tiger shrimp (Penaeus monodon) in the Pacific

Papua New Guinea, Solomon
Islands

Small

Clownfish “Nemo” hatchery breeding and village
grow-out trials

Vanuatu, Solomon Islands Medium

Freshwater prawn, Macrobrachium lar, trials Vanuatu Medium

Intensive Nile tilapia cage culture in inland lakes Papua New Guinea Small

Small-scale Nile tilapia economic modelling Papua New Guinea Small

Locally sourced diet for herbivorous fishes (e.g.
rabbitfish, milkfish)

Solomon Islands, Tonga Large

Artificial base for live rock cultivation Tonga Small

Bivalve spat collection (pearl and edible oyster) Fiji, Vanuatu Medium

Preliminary literature reviews for aquaculture project
concepts on mud crab, nursery grow-out for giant
clam, and comparison of growth between
Mossambique tilapia and Nile tilapia

ACIAR-approved project concepts for implementation

Project concepts submitted to ACIAR for approval

Table 1: Mini-projects formulated during the project leaders meeting
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explore opportunities to collab-
orate on these projects.

Dr Tim Pickering from the
University of the South Pacific
provided an update on the
ACIAR post-graduate scholar-
ships, which he is coordinating.
Five of the eight awarded schol-
arships are aquaculture related
and most will be associated
with the upcoming mini-projects.
The aquaculture scholarship
awards were awarded to:

• Jone Varawa (Fiji) – MSc
marine peaneid shrimp
cage-culture;

• Marilyn Vilisoni (Fiji) – MSc
pearl oyster spat recruitment;

• Shirleeni Baa (Fiji) – MSc;
aquaculture;

• Pranesh Kishore (Fiji) – MSc
pearl mabe;

• Marie Satoa (Samoa) –
PgDip local feed sources for
tilapia feed formulation; 

There is also possibility for MSc
research on sea cucumber
restocking.

The meeting was held at the
Hot Springs Hotel in Savusavu,
Fiji. This location was chosen
because Justin Hunter Pearls
Ltd offered its facilities for mini-
project research. The pearl farm
will be used as a site for pearl
mabe and spat collection
research. The pearl oyster
hatchery will be used for tech-
nology transfer and sea cucum-
ber breeding. Sea cucumber
ranching trials are also expected

to take place in the vicinity of
Savusavu.

The Australian-commissioned
agency for the ACIAR aquacul-
ture mini-projects is James Cook
University of North Queensland.
The project coordinator on
behalf of the Pacific is SPC.
Collaborating agencies include
the University of the South
Pacific and WorldFish Center.
ACIAR funding is approximate-
ly AUD1.2 million dollars over a
four-year period. 

For further information on the
ACIAR mini-projects contact Ben
Ponia (benp@spc.int) or Cathy
Hair (cathy.hair@jcu.edu.au).

Aquaculture updates 

In January 2008, SPC’s Aquaculture Adviser, Ben Ponia, visited Tonga to meet with government and private sec-
tor personnel to share information on aquaculture developments, and to plan for regional assistance to the aqua-
culture sector. Some highlights of this visit are included here.

TONGA’S FISHERIES DEPARTMENT

Poasi Fungalea is Tonga’s newly
appointed Secretary for the
Department of Fisheries, and he
is assisted by Ulunga Faanunu
who is the Deputy Secretary.

Poasi was previously the direc-
tor of the Aquaculture Section
of the Department of Fisheries.
During our meeting, we dis-
cussed a variety of aquaculture
ideas that the department is
interested in pursuing:

• Reducing coral exports and
the live rock trade to encour-
age more cultured ornamen-
tals. The department is sup-
portive of investigating
locally sourced ingredients
for artificial live rock base. 

• Taking advantage of regular
recruitment spikes of certain
herbivorous reef finfish in
Tongatapu lagoon, and har-
vesting them using post-larval
capture techniques and grow-
ing them out in lagoon cages
for local markets. Past research
into mullet (Mullidae) recruit-
ment patterns could comple-
ment this effort. Another
opportunity is the mass
recruitment of rabbitfish
(Siganidae) juveniles.

• Investigating hatchery pro-
tocols for breeding Pteria

Sopu Mariculture Facility
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oysters. There is potential for
breeding the winged pearl
oyster Pteria penguin, and an
ACIAR project with James
Cook University is being
developed.

Tonga’s Sopu Hatchery has
been partially commercialised
through a rental agreement with
a private marine ornamental
company. Although energy
costs for operating this facility
are prohibitive, the government
is exploring ways to maintain
the hatchery. The aquaculture
staff are raising clams, mostly
Tridacna derasa, which are on sold
to private sector businesses to
recuperate some of the hatch-
ery’s operating expenses. The
commercial operator at Sopu
Hatchery (Island Tropical Marine
Exports) is handling a variety of
invertebrate species, mostly hard
corals.

Discussions were also held with
Penisimani Vea, Chief Executive
Officer for the Ministry of
Agriculture and Forestry, and
the recently appointed Minister
of Fisheries the Hon. Lisiate
Aloveita ‘Akolo.

MARINE ORNAMENTAL INDUSTRY

Tonga is one of the largest
marine ornamental traders in
the Pacific. The export of marine
ornamentals to overseas aquari-
um markets is probably one of
Tonga’s most valuable export
commodities. The industry has
maintained relatively steady
progress since its establishment
more than a decade ago, which
reflects well on private sector
operators in this industry. Visits
were made to some of the key
traders in this sector, including:

• Walt Smith International
Ltd. Manager Dickie Joe
explained that the operation
deals mostly with wild-
caught fish and inverte-
brates. The main market is in
the USA, but freight is a con-
straining factor. Dickie feels

that one advantage that
Tonga has is that all coastal
areas fall under government
jurisdiction.

• South Pacific Paradise
Exporters. Owner Al Taulonga
explained that his operation
deals mainly with inverte-
brates but includes a large
variety of species. During our
visit, about a dozen staff were
observed packing live animals
for air transport to the USA. 

• Jay Hawk Ltd is named after
its owner. The business was
set up because Jay wanted to
get involved in a business
that had long-term prospects.
This approach underscores
the fact that it is the industry
players themselves who are
striving for sustainability.
The operation employs up to
30 workers. Jay thinks that
regional organisations need
to provide some technical
support in dealing with

Top: Invertebrate marine ornamental species.

Bottom: Private clam hatchery for aquarium trade.
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issues relating to the
Convention on International
Trade in Endangered Species
of Wild Fauna and Flora
(CITIES) and the World
Organisation for Animal
Health (OIE), which the
industry struggles to keep
pace with. There is also the
need to improve the image
of the ornamental trade
because there are a number
of myths about harvesting
practices, which has caused
negative publicity.

• Dateline Aquarium Fish Co
Ltd. Owner Dave Gilbert is
one of the first operators
who became established in
Tonga more than 10 years
ago. Dave estimates that the
industry employs around
100 families and is worth
around 5 million Tongan
paanga per year. However,
he feels that the wild orna-
mental harvest is becoming a
political scapegoat and caus-
ing public misconceptions
that harvesting is unsustain-
able. In Dave’s opinion,
divers in the trade only har-
vest from a very small pro-
portion of the total reef area
and their impact is negligible
compared with other users
and impacts.

VAVA’U PEARL ASSOCIATION

Vava’u Island is famous for its
rock island scenery and the
whales that migrate through its
deep bays. Vava’u was also the
main site for previous pearl
farming trials. Much of this was
focussed on black-lip pearl oys-
ters, which occur naturally but
are becoming increasingly rare.
Several decades ago the winged
oyster (Pteria sp.) was intro-
duced by a Japanese project.

Pteria oysters are now estab-
lished in sufficient quantities
that they can be collected using
artificial collectors placed in the
lagoon and cultured for half
(mabe) pearls. 

At the Vava’u market, vendors
sell various mother-of-pearl
handicraft items that are manu-
factured locally and which are
popular with tourists.

The fisheries department on
Vava’u organised a workshop
with members of the pearl asso-
ciation. During the pearl market
boom of the late 1990s, the asso-
ciation was active and focussed
mostly on farming black-lip
pearl oysters. Today, however,
membership in the pearl associ-
ation has dwindled. None of the
black pearl farms have succeed-
ed, and the association is in a
general agreement that Tonga
should consolidate what
resources it has and refocus its
efforts on farming the Pteria oys-
ter. This option is much more

attractive because of the oyster’s
availability and because farming
mabe pearls requires less capital
and technological investment
than black pearls. In addition,
there are opportunities for
value-adding the harvested
mabe pearl through handicrafts
and jewellery.

Workshop participants agreed
that SPC should assist in devel-
oping a Pteria mabe pearl eco-
nomic model to determine a sus-
tainable and profitable level of
farming. This analysis would
also enable prospective pearl
farmers to develop business
models and bank loan applica-
tions. SPC will engage a consult-
ant trainer to run an advanced
level pearl carving and jewellery
making workshop. This is cur-
rently being followed up with a
master carver from the Cook
Islands who will visit Vava’u in
May to run an advanced course
in pearl jewellery and handicraft
making.

Some pearl craft on display at Vava'u market.
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NACA Governing Council meeting 

SPC’s Aquaculture Adviser, Ben Ponia, participated as a delegate in the 19th Network of Aquaculture Centres in
Asia-Pacific (NACA) Governing Council meeting, held in Kathmandu, Nepal from 5–8 March 2008. NACA is
an inter-governmental organisation whose members represent the bulk of the world’s aquaculture production.
Aside from sharing regional perspectives, the Governing Council meeting is often a good barometer of the global
trends occurring within the aquaculture sector.

The opening session of the
Governing Council meeting
included speeches by Nepalese
officials, such as the Minister of
Agriculture, the Director General
of the Department of Agriculture,
and chaired by the Minister of
State, Agriculture and Coopera-
tives. Addresses were also made
by Dr Ichiro Nomura, Assistant

Director General of the UN Food
and Agriculture Organization
(FAO), and Prof Sena DeSilva,
Director General of NACA.

NACA’s Aquatic Animal Health
Programme (managed by Prof
CV Mohan) maintains an active
schedule of training workshops,
some which are applicable to

the Pacific Islands region.
Collaboration between NACA
and the World Animal Health
Organisation (OIE) is also
increasing, and there are bene-
fits for the Pacific to participate
in this linkage. A field manual
for disease diagnostics is about
to be released. 

NACA’s Training Programme
(managed by Mr Zhou Xiaowei)
continues to be a good source of
contacts for regional training
and tours. NACA has offered to
help SPC with an Asian study
tour/trade mission targeting
high level government and pri-
vate sector officials scheduled
for some time this year. 

NACA’s Genetics Programme
(managed by Dr Thuy Nguyen)
has several projects that exam-
ine the impact of restocking pro-
grammes on the local gene pool
of wild stocks, as well as how to
maintain the genetic quality of
hatchery breeders. This may be
an opportunity to compare with
the situation in the Pacific.
NACA’s countries are often
focussed on restocking efforts in
inland and freshwater bodies
concerning vertebrate species,
such as local catfish, whereas the
Pacific is mainly interested in
restocking coastal invertebrate
species, such as sea cucumbers.

One of the key discussion points
was the issue of aquaculture
trade certification. A similar certi-
fication scheme is currently being
proposed for the tuna industry by
the Marine Stewardship Council.
Related to certification is the issue

Top: Trout farm in Nepal.

Bottom: Valley in Nepal with
fish farm below.
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of traceability, which will also
become important, especially for
European Union markets.
Producing countries, such as
NACA members, are concerned
that certification standards from
importing countries do not
become trade barriers. Draft
international guidelines for
developing certification stan-
dards will be presented to the
FAO Aquaculture Sub-commit-
tee, which meets in October 2008.

Jia Jiansan, FAO’s Aquaculture
Chief of Service (Rome), pre-
sented FAO’s work programme,
which takes a proactive
approach to meeting emerging
issues. For example, resources
are being directed towards
developing adaptive strategies
to climate change. In its capaci-
ty building programmes, FAO
encourages new modes of
thinking that are similar to
approaches being adopted by
SPC. As an example, FAO pro-
motes an ecosystem approach to
management and encourages
the use of a risk assessment
framework in decision-making.

Jia pointed out that 2010 will be
the 10th anniversary of the FAO
International Conference on
Aquaculture in the Third
Millennium (the first conference
was held in Bangkok in 2000).
The anniversary also coincides
with NACA’s 20th anniversary.
The Thai government agreed in
principle to host this conference.
It is expected that this will be a
major international event on the
aquaculture calendar, and the
conference should attract a least
a thousand delegates.

Of the annual reports presented
by the NACA regional lead cen-
tres (there is one lead centre in
China, Philippines, India and
Thailand), China’s presentation
was the most interesting. Prof
Mia, Deputy Director of the
China Wuxi Freshwater
Aquaculture Centre, noted a
significant increase in funding
from central government for
new facilities. The research
budget is around USD8.5 mil-
lion with 130 research projects
being undertaken. Programmes
for international cooperation in

training are also being boosted.
The integrated freshwater aqua-
culture course, which is offered
annually to participants from
the Pacific, is a good opportuni-
ty for the Pacific Islands region,
although Prof Mia notes that
Pacific Island applicants need to
apply directly through the
Chinese embassy in order to
access funding support.

Robert Toledo, Chief of the
Southeast Asian Fisheries Devel-
opment Center (SEAFDEC) aqua-
culture department (Philippines),
noted that SEAFDEC provides a
wide range of training pro-
grammes. He feels that the close
proximity to SPC’s northern
Pacific countries provides a good
opportunity for collaboration.

The Governing Council meeting
finished with a study tour of
several freshwater trout farms
in Nepal’s mountains.

SPC Aquaculture Action Plan 2007

A regional strategy to guide
aquaculture in the Pacific — the
SPC Aquaculture Plan 2007 —
was recently published. 

Considerable effort was made
to merge the document’s glossy
approach with simple but pre-
cise language so it would have
broad appeal to a variety of
stakeholders, including the gen-
eral public, government agen-
cies, entrepreneurs and donors.

The original basis for the action
plan was formulated during the
2nd SPC Regional Aquaculture
meeting held at SPC Noumea in
November 2006. Subsequently, a
drafting committee, formed by
member governments and part-
ner agencies, reconvened to
refine the document. The current

action plan has some similar fea-
tures to the 2004 action plan, such
as. a priority list of key aquacul-
ture commodities for the region.

The Aquaculture Action Plan
2007 is a forward-looking per-
spective on the challenges fac-
ing the Pacific. The plan fore-
shadows that aquaculture:

• Will be an important vehicle
for meeting the growing need
for income generation, and
for providing food security,
as populations in the Pacific
are expected to grow by an
additional 50% percent by the
year 2030. As much as an
additional 100,000 metric
tonnes of fish will be required
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by the region in 2030 just to
maintain the current rate of
per capita fish consumption.

• Promises to help Pacific
Island countries and territo-
ries maintain the supply of
fish in the face of climate
change.

• Should benefit from and
strengthen linkages with its
terrestrial counterpart: the
agriculture and livestock
production sector. 

• Must integrate with fisheries
and other aquatic stakehold-
ers, through sustainable
development of capture-
based aquaculture (i.e. the
cultivation of seed stock col-
lected from the wild) and
culture-based fisheries (i.e.
the harvest in the wild of
hatchery reared seed stock).

• Can contribute to the conser-
vation of biodiversity that
sustains cultural fishing tradi-
tions and ethno-biodiversity.

The SPC Aquaculture Action
Plan 2007 is available in print
form and digital format (down-
loadable on the SPC Aquaculture
Portal at www.spc.int/aquacul-
ture). To request a printed copy
please email Marie-Ange
Hnaujie (marie-angeh@spc.int).

Freshwater prawn and tilapia farms in Vanua Levu, Fiji Islands

A four-day field trip to Vanua
Levu was made in February to
meet with freshwater prawn and
tilapia farmers and other stake-
holders interesting in develop-
ing freshwater aquaculture. 

Tavanesa Vakalevu (Fisheries
Division, Labasa, Fiji) and Nadia
Chagnaud (Aquaculture Section
SPC, Noumea) met with farmers
and ex-farmers around
Savusavu, Cakaudrove Province
in southern Vanua Levu. This
fieldwork provided an opportu-
nity to test an evaluation version
of a personal digital assistant
(PDA) with GPS functionalities.
This tool runs a version of
Microsoft Office and has
ArcPAD installed (Arc PAD is a
geographic information system
package dedicated to PDAs).

The adjustments of the PDA’s
parameters and the develop-
ment of the source code
required to create a question-
naire form for farmers were
done in collaboration with Phil

Top: PDA screen showing
topographic map in backdrop
and a farm location linked to

a specific questionnaire.

Bottom: Freshwater prawn
and tilapia ponds of Mr
Yunus  — an Indo-Fijian

freshwater pond farmer — in
Nabekavu village.
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Bright from SPC’s Statistics and
Demography Programme. The
2004 census undertaken by
SPC’s Aquaculture Section was
the starting point for selecting
the most useful questions for
determining the status of fresh-
water aquaculture farms in Fiji.
The dropdown menus in the
questionnaire avoided hand-
writing errors. Census results
were placed into an Excel
spreadsheet that with links to
farm coordinates.

A visit to Montfort School at
Savarekareka and the primary
school at Urata village,
Cakaudrove Province, gave us
an insight to fish farming activi-
ties that target food security.
Montfort School is an example
of a successful tilapia aquacul-
ture programme that provides
fish for students every Sunday.
In Urata village, the potential

pond sites are waiting to be ren-
ovated (the old ponds have
been neglected).

Ben Ponia (SPC’s Aquaculture
Section) and Tim Pickering
(USP in Fiji) joined the team
near Labasa, Macuata Province
to visit tilapia farms in the mid-
dle of sugarcane plantations,
where farmers have succeeded
in collecting water from the
river through irrigation. 

A field visit was made to the
freshwater pond farm of Mr
Yunus. He is a sugarcane farmer
who recently decided to try
tilapia farming on his planta-
tion, and is now expanding his
farm to include freshwater
Macrobrachium prawns.

Freshwater prawn farming
appears to be a promising possi-
bility for Vanua Levu, with

some farmers already receiving
orders for prawns from neigh-
bours or customers from
Labasa.

It is interesting to note the mutu-
al assistance between farmers in
harvesting tilapia. The main
problems are the potential pol-
lution of the water source, and
river bank logging, which leads
to the erosion of land and heavy
runoff into rivers. 

This fieldwork resulted in an
understanding of freshwater
farmers’ constraints, successes
and needs, and allowed us to
test a handy new tool for future
freshwater farm censuses.

Workshop in Fiji on freshwater aquaculture

A one-day workshop on fresh-
water aquaculture in Fiji was
held in February at the
University of the South Pacific
(USP) in Suva, Fiji. The work-
shop brought together users
and future users of geographic
information systems, data pro-
ducers and decision-makers.

Gerald Billings from Fiji’s
Fisheries Department, Tim
Pickering from USP, Wolf
Forstreuter from the Pacific
Islands Applied Geoscience
Commission (SOPAC), Ben Ponia
and Nadia Chagnaud from SPC
Noumea hosted the workshop.

Participants came from the
Ministry of Agriculture, Min-
istry of Fisheries and Forests
(Suva and Labasa), Ministry of
Primary Industry, Ministry of
Finance and National Planning
(Fiji Islands Bureau of Statistics),
USP, SOPAC, Naduruloulou
Aquaculture Research Station
and SPC Suva. Prototype map of suitable areas

for freshwater aquaculture.
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Ben Ponia gave an overview of
aquaculture in the Pacific, high-
lighting the increasing demand
for fish in the region for both
food security and income gener-
ation. Gerald Billings explained
that tilapia and grass carp are
now an important added source
of protein for inland communi-
ties. The average areas of the
farms in Fiji were 0.5 ha in 1983
and reached 390 ha in 2007. The
need to find more efficient meth-
ods of pond site selection was
emphasised.

Tim Pickering explained how
GIS approaches can help aqua-
culture managers and described
the necessary parameters for a
GIS model for freshwater fish
farming in Fiji. He mentioned
that aquaculture development
in many parts of Asia and the
Pacific has been limited by poor
information dissemination and
poor management decisions.
Constraints can lead to poor
choices being made in locating
aquaculture projects. He high-
lighted the importance of water
sources and described the prop-
er soils and topography for
tilapia farming. The socioeco-
nomic parameters he listed

included, population size (i.e. is
the local market large enough?),
motivators for farming (i.e. com-
munity-based project vs a pri-
vately owned sugarcane farmer
who is converting to tilapia and
prawn), and understanding the
potential barriers (e.g. owner-
ship, finance, access to markets).

Wolf Forstreuter gave an exposé
on the application of high-resolu-
tion GIS backdrops (i.e. high-res-
olution base maps and/or aerial
photos) for resource manage-
ment. He gave some examples of
the benefits of using satellite
imagery and data in technical
resource management approach-
es (e.g. multiple images over
time, digitalisation of images,
creation of thematic maps and
applying land use classifica-
tions). SOPAC has the capacity to
pre-process images and Wolf
emphasised the need for cooper-
ation with Pacific Island coun-
tries and stakeholders.

Nadia Chagnaud described the
GIS analyses and categorised
factors as being either environ-
mental or socioeconomic. After
underlining the need for accu-
rate GPS positions of freshwater

farms for planning purposes,
she explained how a global
investigation  involving the
compilation of environmental
and socioeconomic data could
be used to identify suitable areas
for freshwater aquaculture. 

The last workshop presentation
was about the personal digital
assistant (PDA) with GPS func-
tionalities linking the location of
farms with a questionary to the
farmers and the use of the GIS
platform with export of vector
data to Google Earth. The over-
lay of farms locations on the
Google Earth images convinced
the public of the pertinence of
using the satellite images.

The first global “positive
impact” of this workshop was
that decision-makers became
aware of the usefulness of GIS
tools for planning purposes. The
second impact was on data pro-
ducers, who understood the
added value to their data, rais-
ing interests such as sharing and
updating data and metadata.

Aquaculture is taking off in Vanuatu

In the past few years, all of the necessary ingredients for making aquaculture viable have come together in
Vanuatu: political and economic stability, an ideal geographic location, and the much-needed support from the
government.

Aquaculture commodities targeting food markets, stock enhancement or live aquarium markets are progressing
towards economic viability and sustainability. Although more commodities are being produced on a small scale in
Vanuatu, the characteristics of the main aquaculture productions are described below.

AQUACULTURE FOR FOOD

Teouma Prawns Ltd, Vanuatu’s
largest aquaculture facility, pro-
duced 16 metric tonnes (mt) of
blue shrimp (Litopenaeus styli-
rostris) in 2006 and 18 mt in
2007. Although Teouma Prawns
Ltd has a hatchery, the propaga-
tion of blue shrimp has been
problematic, due to non-optimal
environmental parameters.

Therefore, the Government of
Vanuatu, through the Depart-

ments of Fisheries and Quaran-
tine, has assisted Teouma Prawns
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Ltd with the importation of
post-larvae from Brunei. The
company has the potential of
producing 85 mt of shrimp per
year, and is planning to produce
species such as Penaeus monodon
and P. vannamei at its hatchery
(using pathogen-free brood-
stock imported from Hawaii). 

As reported in Fisheries News-
letter #121 (2007), the large-scale
production of red tilapia
(Oreochromis sp.) in Lake Manuro
(East Efate) by Vate Ocean
Gardens is doing well. The fin-
gerlings, imported from Thailand,
are cultured in hapa nets and
fed with meat meal (from the
Port Vila abattoir) until they
reach 50 g. They are then fed
with imported formulated
tilapia feed from Thailand and
cultured in floating cages. In
mid-2007, there was a very pos-
itive market response to the 12
mt of fish produced in 2006.
These fish were sold under the
name of “perche cerise” (French
for “cherry perch”). Vate Ocean
Gardens intends to increase pro-
duction to 2.5 mt per week. This
initiative has proven that “perche
cerise” is acceptable as a valuable
food fish for both the local mar-
ket and the high-end restaurant
and hotel market. The Vanuatu
Fisheries Department is interest-
ed in pursuing its ongoing efforts
of promoting tilapia in rural
communities in the future.

AQUACULTURE
FOR STOCK ENHANCEMENT

Trochus (Trochus niloticus) remain
a valuable export commodity.
Overall, the total trochus export
for 2007 was 55.2 mt with a total

Top: Marine shrimp grow-out
pond at Teouma prawn farm.

Middle: Hapa nets used for on
growing juvenile red tilapia at
Teouma prawn farm.

Bottom: Tridacna gigas
introduced from Tonga at
Vanuatu Fish Dept. hatchery.
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export value of USD780,000. This
is a significant increase from
2006, which was 35 mt. In 2007,
51% of the trochus shells processed
for export originated from Tafea
Province, followed by Sanma,
Shefa Malampa and Penama
provinces. These shells are not
cultured, but the Vanuatu Fish-
eries Department still produces
juvenile trochus for stock
enhancement purposes. It is esti-
mated that 10,000–20,000 pieces
are produced per year. The min-
imum harvesting size for all
trochus in Vanuatu’s waters is 9
cm (basal diameter).

Tridacna gigas, the true giant
clam, is extinct from the
Vanuatu archipelago but was
re-introduced from Tonga. This
arrangement was done in
exchange of 70 adult T. crocea
exported from Vanuatu to
Tonga. A total of 400 T. gigas
clams (22–26 cm shell length)
were imported and placed on
reefs near villages in North
Efate: Mangaliliu, Tassiriki and
Sunae (Mosso Island). Survival
was reasonably high after trans-
port, and in early 2008, most
clams measured over 30 cm.
These T. gigas will later be used
for broodstock and their off-
spring will be reseeded on
Vanuatu’s reefs.

Green snail (Turbo marmoratus)
seeds are currently being cul-
tured at the Vanuatu Fisheries
Department as part of the
Japanese International Coopera-
tion Agency (JICA) funded
”Grace of the sea” project. The
first mass seed production of
green snail was conducted in
February 2007. The survival rate
was less than 1000 juveniles, but
3500 more animals were pro-
duced in September. Large adult
green snails were translocated
from Aneityum to restocking sites
north of Efate. The aim of translo-
cating the animals is to create a
group of protected spawners that
will likely help in naturally
reseeding the reefs at low cost.
These spawning groups are pro-
tected by coastal communities
with assistance of Vanuatu’s
Fisheries Department and JICA.

EXPORTS FOR
THE ORNAMENTAL TRADE

The colourful species of giant
clams (Tridacna spp.) remain a
favourite export commodity for
the aquarium trade. The trade
of wild clams has been banned
from Vanuatu and all exported
animals must now be cultured.
In addition to the Vanuatu
Fisheries Department hatchery,
which has been producing clam
spat for the past few years, two

private companies are produc-
ing clams for the ornamental
trade. The demand for giant
clams is still high and the com-
panies can’t always keep up
with demand. Vanuatu’s Fish-
eries Department is pushing
hard to involve communities in
grow-out farming of clams. In
February 2008, the first batch of
T. squamosa were transferred by
sea to coastal waters for grow-
out in sea cages. The highest
value species for the aquarium
trade are the colorful, but slow
growing, T. maxima and T. cro-
cea, although other species are
also exported. T. squamosa is a
fast growing species that fetches
a fair value. In 2007, over 10,000
pieces were exported and this
amount is expected to increase
in the near future.

Corals are still popular aquari-
um items. The aquaculture of
corals has developed in
Vanuatu since the trade of wild-
caught fragments from the reef
is prohibited. Two private com-
panies now carry out these
practices on a commercial basis
using mostly, but not only, fast
growing species such as branch-
ing staghorn corals (Acropora
spp.). The corals are farmed
directly in the sea, using various
settling substrates, and then
placed on tables and left to
grow for four months to a year.
Six thousand pieces were
exported from Vanuatu in 2007
and this activity is also likely to
increase in the near future.

INSTITUTIONAL STRENGTHENING
OF THE AQUACULTURE SECTOR

The Vanuatu Fisheries Depart-
ment is about to release its
aquaculture development plan.
This document demonstrates
the much needed support to the
sector. The Vanuatu Aquacul-
ture Association is about to be
established and will be based on

Acropora spp. fragments
cultured for the
aquarium trade.
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the Fisheries Department’s
premises. The association’s aim
is to promote and assist with the
development of aquaculture in
Vanuatu. There will be an
update on both of these events

in the next issue of the Fisheries
Newsletter.

For more information, contact
Sompert Rena Gereva (Senior
Fisheries Biologist at Vanuatu

Fisheries Department): sfb-
ra@vanuatu.com.vu or Antoine
Teitelbaum (SPC Aquaculture
Officer): antoinet@spc.int

Technical assistance to Niue Fisheries Department 

SPC trained Niue’s Fisheries
Department staff in the plan-
ning, construction and deploy-
ment of fish aggregating devices
(FADs).

FADs are very important to
Niue’s fishermen because they
concentrate fishing effort, which
saves fishermen time and fuel in
getting to the fishing ground.
Although the Niue Fisheries
Department staff have participat-
ed in some areas of previous FAD
work, they need to be proficient
in all aspects of the work in order
to maintain a sustainable FAD
programme to ease the opera-
tions of the island’s commercial
and recreational fishermen. 

SPC’s Fisheries Development
Officer, William Sokimi provid-
ed the necessary training. He
worked with Niue Fisheries
Department staff in construct-
ing three FADs (Figs. 1 and 2),
one of which was deployed at
the Halagigie site and the other
at the Matapu site. The third
FAD will be deployed near
Namukulu by fisheries staff at a
later date. The Halagigie and
Matapu sites were recommend-
ed because they were closer to
Alofi and were previously suc-
cessful sites. FAD deployment
points were selected from earli-
er bathymetry survey work

done by the Pacific Islands
Applied Geoscience Commission
(SOPAC) in Niue. The Halagigie
FAD is 2 nm offshore in 720 m
depth, while the Matapu FAD is
1.5 nm offshore in 700 m depth.

The Namukulu FAD will be
placed 1.7 nm offshore at a
depth of 700 m.

The FADs were constructed
according to the design recom-

Figure 1 (top): Flotation
sections for the three FADs

completed.

Figure 2: (bottom):
Transporting FAD to the

deployment site.
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mended by SPC in its FAD man-
ual. A “V” deployment strategy
was used with the flotation and
anchor coordinates on the V
ends and the turning point at
the V point. The flotation sec-
tion of the FAD was dropped off
at a preset coordinate at the 750
m contour. The launch then
headed for the second coordi-
nate, which was approximately
half the mooring length. The
positioning of the second coor-
dinate was angled towards the
650 m contour. Before the vessel
arrived at the second coordinate
a slight angle on the rudder was
used to bring the launch gently
around to a third coordinate
that marked the approximate
full length of the mooring. This
action created a “U” path,
although once the vessel settled
on its return course, the heading
was angled a bit to head for the
flotation section. The U turn was
towards and parallel to the shal-
lower slope (i.e. the island side).

Once the full length of the
mooring rope was paid out, the
anchor deployment depth was
confirmed and the anchor
deployed (Figs. 3, 4 and 5).
Aggregators were tied on after
the FADs had settled. The final
settling positions were:

Halagigie: 19° 03.787’S 169°
58.861’W
Depth: 720 m

Makapu: 19° 00.674’S 169°
56.875’W
Depth: 700 m

The charted positions are shown
in Figures 6 and 7.

Figure 3 (top): Deploying
the anchor.

Figure 4 (middle): Anchor
deployed.

Figure 5 (bottom): Halagigie
FAD settled in the water
shortly after deployment.
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Compared with the straight line
deployment method, the V or U
deployment methods place less
strain on the mooring ropes
because the anchor makes its
way to the bottom. In the
straight line method, the heavy
anchor places considerable stress
on the mooring rope and also

pulls the flotation section under-
water for a short period before it
resurfaces. The U method, how-
ever, does not pull the flotation
section underwater, but instead
trails it slowly through the water
until the anchor settles. Some-
times deeper moorings pull the
flotation section of the FAD

underwater using the U method,
but the movement is much gen-
tler than the straight line method.
Also, the anchor is deployed on
the shallower slope so that there
is less chance of it settling in
deeper water.

Figure 6 (left): Halagigie FAD final settling location marked with an X.

Figure 7 (right): Makapu FAD final settling location marked with an X.

Kavieng pump boat handline fishing trials

In mid-November 2007, SPC’s
Fisheries Development Officer,
William Sokimi, worked with
staff of the Commercial Fishing
Operations (CFO) section of the
National Fisheries College
(NFC) in Kavieng, Papua New
Guinea, on a pump boat hand-
line fishing trial.

The inspiration for this project
was the success of pump boat
fishing operations carried out in
Lae (Morobe Province, PNG), in
mid-2005. The purpose of that
project was to supplement tuna
supplies to Frabelle Limited, a
tuna fishing and canning compa-
ny based in Lae. The Lae pump
boat operations were based on
those used in the Philippines and
focused on mid-water jigging
methods around FADs. Initial

positive outcomes suggested that
the concept could be used else-
where in Papua New Guinea
where there is infrastructure and
marketing access to support a
tuna fishery (e.g. Kavieng in
New Ireland Province).

The objective of the Kavieng
pump boat fishing trials was to
ascertain whether sufficient vol-
umes of tuna could be caught in
pump boat handlining opera-
tions to encourage the introduc-
tion of a tuna and pelagic fish
species value-adding processing
capacity at the Kavieng seafood
processing facility.

FADS FOR PUMP BOAT FISHERY

The pump boat fishery is highly
dependant on FADs to aggregate

and retain tuna schools. Between
20 and 30 FADs have been
deployed off the coast of Morobe
Province to support the Lae tuna
pump boat fishery. For the
Kavieng trials, however, four
FADs were deployed by the
National Fisheries College (NFC)
a month prior to pump boat han-
dlining trials (Fig. 1). These were
spaced approximately 5 nm
apart and 2–3 nm off the reef
shoreline to maximise aggregat-
ing capabilities. Previous use of
FADs in pump boat operations
showed that tuna migrated
unpredictably between the FADs
within a cluster, and were most
probably driven by baitfish
movements, changes in local cur-
rent, or regional seasonal influ-
ences on tuna migration habits. 
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PUMP BOAT HANDLINE FISHING
METHODS

The most effective way to catch
large tuna is to use live bait.
Baitfish are jigged with 15–30 kg
test monofilament lines and
small 4/0 J hooks with pink/
blue plastic strips or chicken
feathers attached. These artificial
lures are attached to a trunkline in
a series of three to six hooks per
trunkline, with a 200 g lead sinker
at the end. The mainline is low-
ered to approximately 20–60 m
(and sometimes 100 m) where it
is haltingly retrieved in a jigging
manner. Live bait is hooked onto
stronger lines with larger hooks
to catch the bigger tuna species. 

When no live bait is available,
fresh bait is used with squid ink
or chumbait attractant methods.
The traditional dropstone fish-
ing method is the main tech-
nique used to carry out the
chum bait function. Although
this method is effective, its
application in commercial fish-
ing is burdensome and restric-
tive because a large amount of
suitable flat rocks must be car-
ried on each fishing trip. The
Filipino fishermen in the Lae
fishery use broken flat pieces of
building blocks for the drop-
stone method. When the rocks
run out, fishing stops and the
fishermen return to port,
regardless of whether there is a

Figure 2: Chum bag gear.Figure 1: N° 2 FAD in Kavieng.

good catch or not. The other
restrictive aspect of the drop-
stone method in commercial
fishing is that it does not give
fishermen much scope to test
the waters when tuna detection
becomes difficult due to move-
ment of schools from one FAD
to another. However, the Lae
pump boat fishermen have the
advantage of many boats to
detect the whereabouts of tuna
schools within their FAD clus-
ter. In times of low tuna aggre-
gation, the boats spread out
among the FAD cluster and
keep in radio contact, sharing
updated information on tuna

aggregation at their station. The
boats then convene at the FAD
with the most tuna.

In replication of the Lae pump
boat fishing methods, the drop-
stone method was improved on
while the live bait jigging meth-
ods were retained. A chum bag
with 1 kg sinker was attached to
the end of the mainline. The
chum bag was used to envelope
the chum bait as well as 20 m of
2.0 mm monofilament trunkline
with a baited 14/0 to 16/0 tuna
circle hook at the end (Fig. 2).
This tuna handlining method is
very effective in the multi-mil-

Figure 3: Pomat Litau completing a sinker
for the scatter bait fishing method.
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lion dollar Okinawa FAD fish-
ery. The principles are the same
as for the dropstone method,
except that the “stone” is
retained as well as the “wrap
around” leaf.

All fishing gear used during the
trials were constructed at the
NFC waterfront workshop by
NFC staff and participants (Figs.
3, 4, 5 and 6). Two sets of fishing
gear were made for each fishing
vessel.

OUTCOME

The handline fishing trial did
not produce the amount of
catch that was envisaged to pro-
mote the pump boat fishery in
Kavieng. However, the concept
should be pursued. The live-bait
jigging methods went well (Fig.
7) and would have resulted in a
high bait catch had not controls
been implemented to leave the
baitfish in place for when the
bigger pelagic species return.

The four FADs closer to Kavieng
were aggregating abundant
numbers of baitfish after two
weeks in the water. Fishermen in
the area were recording tuna
catches three weeks after deploy-
ment. However, during fishing
trials, only baitfish schools were
sighted at the three remaining
FADs. Tuna schools were nowhere
to be found in the vicinity of the
FADs and all the way along the
coast as far as New Hanover.
NFC’s training vessel, the FTV
Leilani, covered the east and
west coast searching for run-
ning schools but none were

Figure 4 (top): Jigging rods
and accessories for the scatter

bait fishing method.

Figure 5 (middle): Completed
lead sinker for the scatter bait

fishing method.

Figure 6 (bottom): Malakai
Komai displaying the bait
jigging lures made from

drinking straws.
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found. Only small schools of
Indian mackerel and rainbow
runner were spotted. 

The disappearance of tuna
schools could be due to seasonal
migration, changes in currents, or
the recent spate of bad weather
that passed through New Ireland. 

This should serve as a warning
to do more research on tuna
movements in the New Ireland
area. Pump boat fishing should
be conducted over a whole year;
fishing two to three days a week,
using the handline fishing meth-
ods introduced in this trial. The
results from these fishing trips

can be used to determine the
time of the year when tuna are
abundant, the period in which
the large sized tuna frequent the
area, and tuna spawning times.

Figure 7: Bait caught using straw lures.

Sea turtle bycatch mitigation workshop and FAD fishing workshops

During the first few weeks of
2008, SPC’s Fisheries Develop-
ment Officer, Steve Beverly,
began working as the managing
editor of the Sea Safety Bulletin.
Also during this time, Steve
participated in a sea turtle
bycatch mitigation workshop,
held at the Novetel Hotel in
Nadi, Fiji Islands.

The workshop was organised
and sponsored by the Pacific
Islands Forum Fisheries Agency
(FFA) and was attended by fish-
eries officers from most FFA
member countries, as well as
experts from around the region
in the field of sea turtle bycatch
mitigation. During the work-
shop Steve, along with Carolyn
Robins of Beldi Consultancy
(Australia), gave a presentation
on bycatch mitigation aware-

ness raising materials, and the
tools and techniques used for
mitigating turtle bycatch in
longline fisheries, and releasing
hooked turtles unharmed.
Workshop participants helped
to provide advice and direction
on the development of a strate-
gic work plan (action plan)
relating to the mitigation of
interactions with sea turtles and
fisheries in FFA member coun-
tries. Most discussions related
to longline fisheries, with a
focus on circle hooks and the
use of release equipment.

The results of the workshop will
help direct related work by FFA
members and will be used in
determining obligations under
WCPFC Resolution 2005-04 (res-
olution to mitigate the impact of
fishing for highly migratory fish

species on sea turtles) and
FAO’s guidelines for reducing
sea turtle mortality in fishing
operations.

After the workshop, Steve visit-
ed Wallis and Futuna where he
conducted two FAD fishing
workshops, one on Wallis and
one on Futuna. The workshops
were organised by Wallis and
Futuna’s Office of Agriculture,
Forestry and Fisheries in Mata
Utu. Steve described to partici-
pants the three FAD fishing
methods that would be used
during the workshop: vertical
longline, palu ahi and bidon
dérivant (drifting bottle). 

After the classroom instruction,
participants began making up
gear (Fig. 1). Six vertical long-
lines were fabricated and
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mounted on Alvey Reef King
reels, four palu ahi lines, and
numerous drifting bottles. The
Alvey Reef King reel (the largest
model) can hold a vertical long-
line fabricated from 2.0 mm
monofilament with 20 spaces
for branchlines (Fig. 2).

On the third day of the work-
shop Steve accompanied five
fishermen on a 7 m aluminium
half-cabin boat. Two other simi-
lar were (Fig. 3). These boats
were ideal for this type of train-
ing because they were previous-
ly equipped with Alvey Reef
King reels and had the reel
mounts on the rails. This made it
easy to install the project reels,
some of which were purchased
by the Office of Agriculture,
Forestry and Fisheries for this
workshop, and others that were
the property of the fishermen.
Steve and the fishermen depart-
ed early for the FAD in the south. 

Unfortunately, the FAD was not
productive. No fish were caught
on any of the workshop gear
and no fish were caught trolling.
There were no birds either. One
boat, however, had caught sev-
eral skipjack tuna on the way to
the FAD by trolling. Upon
returning to the office and dis-
cussing the outcome, it was
decided that all boats would
fish in the north the following
day, in the vicinity of a lost FAD
that had been productive before
disappearing. Some fishermen
expressed concerns that the
gear, circle hooks, and bait
(Pacific sardine, Sardinops sagax)
were not suitable. However, cir-
cle hooks and sardines work
well elsewhere, especially in

Figure 1 (top): Fishermen
making up vertical longlines.

Figure 2 (middle): Alvey Reef
King reel with a 20-hook
vertical longline.

Figure 3 (bottom): One of the
workshop boats: a 7 m
aluminium half-cabin runabout.
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industrial longline fisheries,
and vertical longlines have
caught fish in the past. Steve
reminded the fishermen that the
workshop was an exercise in
demonstrating techniques, and
was not a commercial venture. 

On the following day, the same
three boats headed out. A 15 kg
yellowfin tuna was caught
while trolling and Steve used
the opportunity to demonstrate
proper fish handling techniques
for sashimi quality tuna. Several
small yellowfin and skipjack
tunas, two wahoo and two bar-
racuda were caught while
trolling, and one rainbow run-
ner was caught on a vertical
longline.

Steve debriefed participants
after the workshop. pointing
out that the total effort for the
vertical longlines had been only
240 hooks soaking for about
two hours, which is not much
effort. A mid-sized longliner
sets about 2000–2500 hooks

daily that soak for 8–16 hours. A
good catch rate might be one
fish (e.g. a large bigeye tuna or
yellowfin) per 100 hooks, or
20–25 fish per set. Based on
these amounts, the fact that par-
ticipants caught no fish on 240
hooks is not unusual. Vertical
longlines, like horizontal long-
lines, need to count on num-
bers. After several days’ fishing
and several sets in different
areas (depending on whether or
not fish were present), Steve
assured participants that if they
were patient and persevered,
they would start catching fish
with the vertical longlines.

Steve conducted a similar work-
shop on Futuna. The main differ-
ence was that there was no FAD
to fish on so participants fished
off the reef on the northernmost
point of Futuna, which is normal-
ly a good fishing spot. Results,
however, were similar to those on
Wallis: no fish were caught on
any of the workshop gear. 

Steve observed that fishermen in
both workshops, although dis-
appointed with the fishing
results, learned a good deal
about making up all three gear
types and the techniques used
for fishing with these gear types.
Steve found that in general, the
artisanal and subsistence fisher-
men in Wallis and Futuna could
benefit from further assistance
and training in safety at sea and
in fish handling. None of the
boats used during the work-
shops had adequate safety gear,
and some had none at all, not
even life jackets. None of the
fishermen were knowledgeable
about proper fish handling tech-
niques, and fish were handled
roughly and not iced properly.
Steve noted that any future assis-
tance to these fishermen from
SPC should concentrate on these
two facets of fishing. He also
reported that the Office of Rural
Affairs and Fisheries could use
some assistance in their FAD
programme.

DevFish assists Tongan fishing association 

The importance of national fish-
ing industry associations in rep-
resenting the views and interests
of their members is recognised in
many countries in the region,
although most associations rely
on the voluntary services of their
members. But because members
are likely to be occupied with
running their own fishing busi-
ness, they are seldom able to
devote the time needed to asso-
ciation work. There also the per-
ception that they are pursuing
the interests of their own compa-
ny, rather than those of the asso-
ciation. Unfortunately, fishing
associations typically have a
small membership of relatively
small companies, and lack the
resources to hire staff.

To try to address these prob-
lems, the European Union-
funded DevFish project provid-
ed funding support for an exec-

utive officer post with the Tonga
Export Fisheries Association
(TEFA) for a six-month trial
period, starting in late 2006.

TEFA’s request for support was
primarily due to 1) the increas-
ing amount of outstanding
work and issues affecting the
interests of the association and
its members, and the fishing
industry as a whole; and 2) lead
TEFA executives
having difficulty
in attending to
association mat-
ters, as well as con-
centrate on run-
ning their own
businesses.

Naitilima (Tima)
Tupou — a Tongan
national with sev-
eral years of work
experience in the

tuna industry — was hired as
executive officer (see photo
below). While waiting for office
space to be provided, Tima
arranged TEFA’s files, set up a
library, and created an email
account. Tima was also given
the responsibility of managing
TEFA’s bank account with
cheques endorsed by the associ-
ation’s treasurer or president. 
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A setback in TEFA’s work plan
was experienced with the pass-
ing away of the king and the
subsequent riot in Nuku’alofa.
As a result, the executive offi-
cer’s real work didn’t begin
until January 2007.

The hiring of an executive offi-
cer for the fishing association
has been a success, and the
DevFish project hopes the situa-
tion will be a model for similar
in-country assistance to other
Pacific ACP countries. The
establishment of the position
has proved to be a positive step,
not only for association mem-
bers, but for the fishing industry
in Tonga as a whole. 

POSITIVE OUTCOMES

Although acknowledgement of
the executive officer’s role by
private sector and government
agencies has been slow, there
has definitely been more repre-
sentation of the association and
the industry. Tima has also been
able to initiate contacts with
lead donors and development
assistance agencies, identifying
potential future support for the
association. There is also more
openness within the association.
The executive officer conveys
members’ views to the govern-
ment; previously, individual
companies were often reluctant
to communicate directly with
the government. 

The industry’s ability to be rep-
resented and to participate in
core policy-making committees
and consultations has increased
dramatically. Before the appoint-
ment of the executive officer,
TEFA had membership in five
forums (Pacific Island Tuna
Industry Association (PITIA),
Fisheries Working Group, Fuel
Concession Committee, Tuna
Management Advisory Commit-
tee, and the Fisheries Manage-
ment and Advisory Committee).

Through the executive officer’s
efforts, acknowledgement and

membership has expanded to
include the following additional
organisations:

• National Economic and
Development Council;

• National Export Strategy
Team;

• Export Working Group To
Government Task Force;

• Ports Authority Advisory
Board;

• WTO Facilitation Committees;

• Department of Fisheries
Working Group.

Tangible results of the executive
officer’s representation in various
committees include: 1) the new
Customs Act (to be implemented
in early 2008), which contains tax
concessions favourable to the
fishing industry; 2) the gazetting
of the Snapper Fishery Manage-
ment Plan (which contains a cap
on vessel numbers); and 3) the
accountability of Tonga’s Fish-
eries Department with regard to
some of its fisheries management
obligations (e.g. on the prompt-
ing of the executive officer, the
fisheries minister requested the
department to report on imple-
menting agreed upon recommen-
dations of the National Commer-
cial Fisheries Conference). 

SETBACKS

Some problems were experi-
enced during this trial period of
the executive officer. The restruc-
turing of the government, and
the Ministry of Fisheries down-
sized to a department, has meant
that the industry is a lower prior-
ity for the government. The vol-
untary redundancy programme
last year, after the civil service
strike, has left the Department of
Fisheries with some core posi-
tions vacant.

With the increased capacity for
representation and participa-

tion by fishing organisations,
there is a misconception that
industry is badgering govern-
ment departments. Some fish-
ing association members feel
that their operations have been
singled out and discriminated
against. One member had been
“disadvantaged” from an open
forum where he had openly dis-
cussed the shortcomings of a
government department. 

The tragic national event of
November 2006 affected the
association’s activities, both
internally and externally, due to
a shift in the government’s pri-
ority and Tonga’s immediate
development partners. This in
turn affected Tima’s efforts to
secure alternative funding
sources for the continuation of
her position and for certain
association projects. Despite
these setbacks, Tima was able to
establish contact with lead
donors and development assis-
tance agencies, and secure some
assistance for TEFA.

EXECUTIVE OFFICER’S
OBSERVATION

Tima acknowledges that because
of the diversity of the associa-
tion’s membership, there are
both common interests and con-
flicting issues between members.
The association represents com-
panies in the tuna longline, deep
bottom fish, and aquarium fish
businesses. Tima believes she
has built a rapport between
members, and hopes to further
nurture this relationship.

Tima believes that planned
association activities must be
concrete and objective, time lim-
its must be set, responsible per-
sons identified, and a form of
measurement determined so as
to assess the progress towards
objectives. Tima plans to contin-
ue working and building rela-
tionships with different govern-
ment departments and organi-
sations, building the associa-
tion’s capacity; and maintaining
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the ability to be objective to
ensure the association’s views
are not marginalised.

Tima believes her independence
and representation of the associ-
ation definitely limits the mis-
conception that association rep-
resentatives are only pursuing
their personal interests.

ACCOUNTABILITY AND GOOD
GOVERNANCE

The DevFish project acknowl-
edges the timeliness with which
Tima carried out TEFA’s obliga-
tions under the MoA of this
funding support. All required
reporting requirements, includ-
ing full expenditure acquittal
and financial records, have been
provided.

Industry representation in vari-
ous forums and committees
enables good governance prac-
tice by having a balanced and
objective discussion on issues
and policies. In recognition of
the objectiveness and integrity
displayed by Tima, the Govern-
ment of Tonga nominated her,
in her capacity of executive offi-

cer of TEFA, as the official dele-
gate for Tonga to the Tuna
Commission meeting in
December 2007. 

TEFA is a member of the Pacific
Island Tuna Industry Associa-
tion (PITIA), and Tima assists
with work of the PITIA secre-
tariat. Tima is also in discus-
sions with PITIA and SPC for
some collaborative training
work.

This success in Tonga has been
brought to the attention of multi-
ple fishing associations in Samoa
and Fiji, and has generated some
interest in those associations for
putting aside their differences
and forming umbrella associa-
tions to focus on policy issues of
common concern.

EXTERNAL REVIEW

The DevFish Project recently
had a mid-term review. On the
subject of the TEFA executive
officer, the review noted:

DevFish funding for a commit-
ted and qualified officer at the
Tonga Export Fisheries Associa-

tion has had significant positive
impact on fisheries policies and
has resulted in a situation that
could be considered a model of
the positive benefits of a fish-
eries association…”

The executive officer has pro-
moted the association’s inter-
ests. While DevFish cannot sup-
port the position indefinitely,
other potential sources of fund-
ing have been identified as well
as some revenue generating ini-
tiatives. DevFish approved
TEFA’s request for an extension
of the executive officer position
and has provided funding sup-
port for a further six months.
DevFish has provided similar
assistance to three other coun-
tries. Other donor agencies
interested in supporting private
sector fisheries development in
the region may wish to consider
this kind of assistance to fishing
industry associations.

For DevFish Project assistance
and project technical reports,
visit: www.ffa.int/node/542.

Economic benefits of a domestic tuna purse-seine fishery

THE PURSE-SEINE FISHERY

Purse-seine fishing catches the
largest amount of tuna in the
western and central Pacific: about
1.5 million metric tonnes (mt) or
70% of the total tuna catch in each
of the last two years. The catch
consists mainly of skipjack as
well as small yellowfin. 

The purse seine is a large net that
is closed at the bottom (“pursed”)
to trap fish. The fish are then
transferred onto a fishing boat
and frozen in large tanks of
refrigerated brine. Purse seining
is an efficient and capital inten-
sive fishing method. Most purse-
seine vessels operating in the
Pacific catch an average of more

than 30 mt of tuna per day, and
can carry over 1000 mt onboard.
A new vessel of this type now
costs more than USD12 million,
and has operating costs of over
USD2 million a year, but needs
less than 30 crew members. 

Fishing is concentrated near the
equator. There are also impor-

Purse
seiners
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tant tuna purse-seine fisheries
in the waters of Japan,
Indonesia and the Philippines,
but most of the catch comes
from the EEZs of eight Pacific
Island countries: Kiribati,
Federated States of Micronesia,
Marshall Islands, Nauru, Palau,
Papua New Guinea, Solomon
Islands and Tuvalu, all of which
work together to manage and
regulate the fishery.

PROCESSING THE CATCH

Nearly all purse-seine catches in
the region go towards making
canned “light meat” tuna. This
is a huge industry, with a global
demand for around 7 billion
cans per year. In the Pacific
Islands, there are canneries in
Solomon Islands, Fiji, and two
in Papua New Guinea, but these
are small by international stan-
dards. Cannery production in
the Philippines and American
Samoa is higher, but the world’s
biggest producer of canned
tuna is Thailand. 

Preparing tuna for canning is a
labour intensive process, and
has become very expensive in
countries with high wages. Tuna
canneries in Europe, for exam-
ple, now mainly import loins
(cooked, cleaned tuna fillets),
which are prepared in factories
nearer to the fishing grounds.
This creates savings in both
labour and freight costs. All

Pacific Island canneries now also
export loins; there is one factory
in PNG that only produces loins;
and a loining plant that operated
in the Marshall Islands for some
years will re-open soon.

ECONOMIC BENEFITS
OF THE INDUSTRY

The high capital and operating
costs of purse-seine vessels have
made it difficult for Pacific
Island companies to participate
in the fishery, which has been
dominated by foreign fishing
fleets. Currently, purse-seine
vessels from Japan, Korea and
Taiwan catch most of the fish
taken from Pacific Island waters.
These catches are landed at
processors in Japan, or are trans-
shipped in large refrigerated
ships to canneries in American
Samoa, Korea, the Philippines,
and Thailand. Transshipping is a
common activity in Honiara,
Pohnpei, Tarawa, Majuro and
other Pacific Island ports. Access
fees paid to Pacific Island coun-
tries by foreign fleets are sub-
stantial — around USD60 mil-
lion per year — and make up a
high proportion of government
revenue in countries such as
Kiribati and Tuvalu. Development
aid is often linked to access
agreements, and there may be
some benefits to local economies
through port dues and the local
purchase of supplies and servic-
es during transshipment.

Despite these benefits from for-
eign access arrangements, most
Pacific Island governments feel
that they are not capturing the full
economic benefits from their tuna
resources. Papua New Guinea, in
particular, has pursued a deter-
mined strategy to attract foreign
investment in locally based tuna
purse seining and processing
operations. The purpose of the
DevFish study was to measure
the economic benefits that can be
secured by the development of a
domestic industry.

MEASURING ECONOMIC BENEFITS

As in an earlier DevFish study
of the longline fishery, six meas-
urements of economic impact
were used, each in US dollars,
and calculated per metric tonne
of tuna. These six measure-
ments were:

• Value added — the key meas-
urement. This is calculated
from the value of goods pro-
duced by an enterprise, less
the cost of goods and services
purchased from other firms.
It can be considered as the net
gain to the national economy
from a fishing or processing
activity;

• Net local purchases — Adds
the value of supplies bought
by fishing companies, less
the cost of import of supplies
from overseas;

Left: A locally based purse seiner landing fish in PNG.

Right: Preparation of tuna in a Pacific Island cannery.
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• Employment earnings — The
wages paid to crew and
onshore workers who are
resident in the country;

• Gross profit — Measured as
earnings before interest, tax,
depreciation and amortisation;

• Contribution to the balance
of payments — The value of
export sales, less the cost of
imported goods used;

• Government revenue — The
amount from licence fees
and other charges.

Data were collected from purse-
seine tuna fishing and process-
ing companies in the Marshall

Islands, Papua New Guinea and
Solomon Islands. These enter-
prises are classed as “locally
based” and account for 105,000
mt of purse-seine catches and
70,000 mt of fish processed per
year as well as 5500 jobs. These
enterprises have a combined
annual turnover of USD150 mil-
lion. The study used their actual
financial results for 2006.

The DevFish study looked at six
operational models:

• Domestic purse-seine vessel
catch and transshipping in a
local port;

• Domestic contract loining
operation;

• Domestic canning operation;

• Combined domestic catch-
ing and loining;

• Combined domestic catch-
ing and canning; and

• Foreign licenced (fishing off-
shore and transshipping
elsewhere).

Each of these has different
impacts on local economies.

WHAT ARE THE BENEFITS?

The graph below shows the
value added per metric tonne of
tuna caught and/or processed
under each of these models. The

table below gives the
average values for all
six criteria.

Note that these are
average values for
more than one enter-
prise, often covering
more than one coun-
try. There were con-
siderable differences
between enterprises
of the same model,
reflecting the nature
of their investment
and operations. It
should also be noted

Gov’t
revenue

Domestic PS
catch and
transshipment

447 81 9 528 424 24

Domestic loining
operation

71 214 114 143 188 42

Domestic canning
operation

577 279 41 856 528 52

Domestic PS
catching and
loining

375 296 123 671 236 66

Domestic PS
catching and
canning

1024 361 50 1384 952 76

Foreign licensed,
no transshipment

- - - - n/a 80

All values are in USD per metric tonne of tuna (catch or factory throughput)
PS = purse seine; EBITDA = earnings before interest, taxes, depreciation and amortisation

Operational
model

Value added Net local
purchases

Employment
earnings

Bal. of
payments

EBITDA
(profit)
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that the study looked at direct
expenditure by fishing and pro-
cessing companies. The wider
effect on the economy and tax
revenues from increased
employment, for example, was
not considered.

CONCLUSIONS

This study demonstrates that
returns to the national economy
from the surface tuna fishery
are significantly enhanced with
local basing of vessels and as
the level of onshore processing
increases. This supports the pol-
icy direction of countries that
have sought to develop locally
based purse-seine fishing oper-
ations and onshore processing,
particularly canning. However,
under the current tax regimes,
these returns (particularly direct
government revenue) are small
compared with the returns to
fishing enterprises.

Despite the various incentives,
the scale of onshore tuna pro-
cessing from the surface fishery
in the region remains small. It is
suggested that the main reason
why these government interven-
tions have failed to achieve more
significant onshore processing is
that those policies have been
directed at vessel operators in an
attempt to persuade them to
become food processors. This
has often been ineffective
because, as shown by this study,
vessel operators are already
making adequate profits without
getting into the unfamiliar busi-
ness of onshore processing. 

A policy option that directs vessel
operators to land their catch for
onshore processing in the host
country, without requiring them
to get involved in processing
themselves, may be more suc-
cessful in increasing the volume
of processing in the Pacific

Islands. A strategy is also needed
to restructure tax, operational and
management regimes applied to
the surface tuna fishery to
improve the balance between
resource owners and the enter-
prises exploiting the resource.

FURTHER INFORMATION

This summary is based on a
report by Peter Philipson that
was commissioned by the
DevFish project. A copy of the
full report can be downloaded
from www.ffa.int. A printed
copy can be requested from
Jonathan Manieva, DevFish
Project, Secretariat of the Pacific
Community, BP D5, 98848
Noumea Cedex, New Caledonia.

The DevFish project is funded by the
European Union and jointly imple-
mented by the Pacific Islands Forum
Fisheries Agency and the Secretariat
of the Pacific Community.
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The “Review of the state of
world marine capture fisheries
management: Pacific Ocean”,
published by FAO, provides
trends in legal and administra-
tive frameworks, management
regimes and status of marine
capture fisheries for twenty-
nine countries in the Pacific
Ocean.

In the chapter concerning
"Small island developing states
of the Southwest Pacific", it is
highlighted that the develop-
ment of fisheries management
plans since 1998, with the sup-
port of FFA, has acted as a cata-
lyst. Although the process has
not always been smooth, there
have been substantial benefits:

Queenslanders may be seeing
more of one of the state’s iconic
tropical reef fish with Australia’s
first ever juvenile coral trout
bred and grown by Department
of Primary Industries and Fish-
eries (DPI&F) scientists using
aquaculture farming.

DPI&F principal scientist Dr
Richard Knuckey, who led the
team of researchers, said this
breakthrough had the potential
to significantly boost the live-
fish export industry and follows
advances made by the project in
the culture of other tropical
groupers.

“Given that international
demand for most tropical reef
species is increasing, the oppor-
tunity to reliably produce com-
mercial numbers of reef fish
using aquaculture farming is a
great boost to Queensland’s eco-
nomic future,” Dr Knuckey said.

“Industry partners together
with the DPI&F are already
growing tens of thousands of
gold-spot and flowery grouper
to test the new technology and
hopefully develop the local
market for these quality fish. 

Coral trout, flowery grouper
and gold-spot grouper are a few
of Queensland’s more promi-
nent tropical fish and currently
form the foundation of a multi-
million dollar Queensland

export industry into the Hong
Kong market.  

“Around 60 per cent of the
international live reef-fish
industry is exported to Hong
Kong, worth in excess of
AUD350 million, which makes
this new technology an even
greater asset to Queensland
aquaculture farmers,” he said.

Specific research into coral trout
began 18 months ago, following
identification by industry that it
would be a priority species.
Coral trout production will
compliment the current focus of
the Tropical Marine Finfish proj-
ect to support the existing

marine prawn and finfish aqua-
culture industry.

“Queensland is an ideal location
for developing a diverse aquacul-
ture industry,” Dr Knuckey said.

“DPI&F is working to support
this potential by facilitating the
uptake of innovation and tech-
nology, encouraging investment
in the aquaculture sector and
minimising the risk of impact
on fisheries resources.”

For further information contact
Richard Knuckey at:

richard.knuckey@dpi.qld.gov.au

Australia’s first ever juvenile coral trout are being bred
by DPI&F scientists using aquaculture farming.

• The first experience of some
countries at formally establish-
ing fisheries policies and artic-
ulating management goals was
during the process of formulat-
ing these plans.

• The plans have brought a
degree of transparency to the
fisheries management process,
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which was somewhat nebu-
lous in several countries.

• The stable and/or reliable set of
policy measures promoted by
the plans is crucially important
for attracting domestic and for-
eign investors to the fisheries sec-
tor.

• In some countries the first
government/sector consul-
tative mechanisms in the
fisheries sector are those
established by the plans.

However, a table also indicates
that no International Plans of
Action (IPOAs on capacity man-
agement, conservation and
management of sharks, IUU,
etc.) have yet been implemented
in National Plans of Action
(NPOAs). 

Sources

Review of the state of world
marine capture fisheries man-
agement: Pacific Ocean.

Yellowfin tuna was first shown
in 1972 to protect against mercu-
ry toxicity, not cause it. Further
studies by Dr Howard Ganther
and his team at the University of
Wisconsin led them to conclude
that the rich levels of selenium
in tuna were responsible for the
protective effect. 

Selenium, an essential element
in our diet, is vital to the body’s
antioxidant system and proper
immune system function. It has
anti-cancer effects and is known
to detoxify metals including
mercury. It has been shown to
protect against mercury in
every animal model tested. 

If the ratio of selenium to mer-
cury determines if a food is safe,
what are the ratios in Hawaii
fish? In a Hawaii Seafood
Project study supported by
NOAA, Dr John Kaneko of
PacMar Inc. in Honolulu and Dr
Nick Ralston of the Energy and
Environmental Research Center
in North Dakota analyzed sele-
nium and mercury in 15 pelagic
fish species caught near Hawaii. 

They found that all of the tuna
and billfish species and most
other pelagic fish species con-
tained an excess of health pro-
moting selenium over mercury
content. Mako shark was the
only fish in the study that had
more mercury than selenium.
For this reason, most Hawaii
fish are not only a healthy
source of high quality protein

and omega-3 fatty acids, they
are also excellent sources of sele-
nium. Our favorite fish are more
likely to protect against mercury
toxicity, than cause it. The good
news for Hawaii seafood lovers:
the selenium is in every bite!

Source: Pacific Islands Fishery
News, Winter 2008
www.wpcouncil.org

Regardless of the amount of
mercury, if the selenium level
is higher, the fish is safe to eat.
In the figure to the right, molar
concentrations of mercury and

selenium in 15 Hawaii fish
species are expressed as means

± standard deviations.

FAO Fisheries Technical Paper. No.
488/1. Rome, FAO. 2007. 170 p.

http://www.fao.org/docrep/
010/a1465e/a1465e00.htm

Chapter on Small island devel-
oping states of the Southwest
Pacific.

ftp://ftp.fao.org/docrep/fao/
010/a1465e/a1465e08.pdf
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Biologists talk of an ecological
trap when individuals of a
species, behaving in response to
misleading signs generally asso-
ciated with a human activity,
colonize a habitat, which might
be inappropriate for their sur-
vival. An IRD team studying
tropical tuna fisheries aimed to
establish if the use of drifting
fish aggregation devices (FADs),
a technique employed increas-
ingly for industrial-scale tuna
fishery, could act as just such an
ecological trap for these species.
Comparison was therefore made
of biological indices in two tuna
species caught under drifting
FADs with those of individuals
fished in free-swimming schools.

Examination revealed that the
tuna species caught from under
the floating objects had less
plumpness and were therefore
less healthy than those taken
from free schools. Results sug-
gested that the tuna, in follow-
ing the artificial rafts fishermen
use, move away from their
usual migration routes, which
leads them into ecologically less
appropriate waters, with scarcer
food resources. The scientists
recommend that a simple
restriction on the use of drifting
FADs near the coasts, where
tropical tuna juveniles concen-
trate, would in the long term
minimize the danger to the sur-
vival of these species.

Fishermen hold empirical
knowledge that tuna aggregate
under floating objects, such as
lengths of old rope, pieces of
wood, or even large marine
mammals. There is still no full
explanation for this aggregation
behaviour, but the past 20 years
have seen purse seine fishery
operators take advantage of the
associated concentrations of
fish. Fishermen cast off floating
rafts equipped with buoys
which act as FADs. An enor-

mous purse seine net, deployed
in a wide arc on either side of
the vessel, encircles the school of
tuna that come to shelter under
the FAD. The lower part of the
net is tightened, enclosing the
fish in a hemisphere large
enough to entrap a mass of tuna.

A sudden growth in the size of
tropical tuna catches taken from
under these artificial drifting
objects was observed for the
early 1990s. This was true espe-
cially for juveniles. Between
1996 and 2005 the average annu-
al catch taken on FADs reached
1,115,000 tonnes, nearly a third
of the global figure for tuna, all
species considered together. In
Japan, the fish processing indus-
try furthermore had long report-
ed that the flesh from floating-
object associated tuna was less
plump than that of specimens
caught from free schools.

This prompted an IRD research
team to investigate whether or
not the practice of drifting FAD
fishing could set up an ecologi-
cal trap for the tropical tuna
species. This trap concept is a
notion from population biology
used to describe situations in
which the population falls fol-
lowing a sudden change in its
environment, most often linked
to human activity. An example
is give by marine turtles which,
after hatching on beaches, use
the sparkle of moonlight on the
sea surface to guide themselves
back to the ocean. However,

high light pollution levels on
urbanized coastlines in certain
regions disturbs their sense of
direction. Young turtles there-
fore set off on a path that leads
them to land, where they die
from dehydration.

Over the past ten years, over
30% of world catches of skipjack
(Katsuwonus pelamis), bigeye
(Thunnus obesus) and yellowfin
(Thunnus albacares) tuna, the
three tropical tuna species
which can be caught at drifting
FADs, have been achieved
using this fishing method. For
the skipjack amounts taken
under drifting FADs reached
even as high as 72% of all catch-
es. To check if the large-scale
deployment of drifting FADs
could present an ecological trap
for these species, a range of bio-
logical (fish plumpness, growth
rate, stomach fullness) and eco-
logical (migration pattern and
distance) indices were deter-
mined on yellowfin and skip-
jack captured under FADs in the
Atlantic and Indian Oceans. 

Comparison was then made
with data gathered from free-
school caught individuals of
these same species. A salient
finding was that 74% of drifting
FAD-associated skipjack had
empty stomachs at the moment
of capture compared with only
13% for those fished from free
schools. Figures of the same
order of magnitude were
obtained for yellowfin, with

Katsuwonus pelamis
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proportions respectively reach-
ing 49% caught on drifting FADs
and 7% from free schools. The
survey indicated that the tuna
caught under the FADs fed less
well than those fished from free
schools. Moreover, the fact that
for the same weight the FAD
associated specimens caught
showed lower plumpness than
the free-school ones could reflect
a deficiency in energy-reserve
accumulation in those that con-
centrated around the floating
devices. The research team also
sought to find out if the large-
scale deployment of drifting
FADs could affect the migration
patterns of these far-travelling
fish species.

Tagging surveys allowed com-
parison of the nature of migra-

tions accomplished by fish mov-
ing with the drift of FADs with
that of non-FAD-associated indi-
viduals. The migration direc-
tions and displacement rates in
terms of daily distances trav-
elled were indeed affected by
the presence of artificial floating
objects. Drifting FADs therefore
appeared to act as super-stimuli,
like strong magnets exerting a
binding attraction that leads the
tuna towards ecologically inap-
propriate waters with scarcer
food supplies. This survey
brought support for a body of
reasonable assumptions regard-
ing the tuna behaviour.
However, it did not provide cer-
tain confirmation of drifting
FADs’ negative impact on the
entire life cycle of these tuna
species and therefore of their

possible role as a true ecological
trap. Nevertheless, the biological
effects observed indicated that it
would be more reasonable to
preclude deployment of drifting
FADs near coasts where tuna
juveniles aggregate. These young
fish represent the future of the
whole stock and such a restric-
tion would be a way of avoiding
their being led astray, away from
the zones which are ecologically
most favourable to them.

Source : IRD, Scientific News,
Sheet 291, March 2008
www.ird.fr

Fish schools aggregate naturally under floating objects
© IRD - Ifremer/Fadio



42 SPC Fisheries Newsletter #124 – January/March 2008

NAURU NEARSHORE FAD
PROJECT – POST-

IMPLEMENTATION REVIEW

Angela Templeton1

and Michel Blanc2

SPC, Noumea
New Caledonia

In mid-2007, SPC’s Nearshore
Fisheries Development and
Training Section helped the
Nauru Fisheries and Marine
Resources Authority (NFMRA)
deploy seven simple inshore
fish aggregating devices (FADs)
in waters less than 320 m deep
(SPC Fisheries Newsletter #121 –
April/June 2007). These FADs,
funded by Taiwan (ROC), have
innovative mooring systems,
using grapnels instead of con-
crete blocks, and can be
deployed from small vessels.
SPC also trained local fishermen
in mid-water fishing methods
and arranged for an Australian
boatbuilder based in Kiribati to
teach local boatbuilders how to
construct small one- and two-
person canoes using plywood
and fibreglass. The canoes
weigh only 40–65 kg, making
them easy to launch and take
out of the water, which is espe-
cially important in places where
there are no launching ramps.

The main aim of the project is to
improve food security in Nauru
by giving communities easy
access to pelagic fish. Other
likely benefits include the
potential to generate income
through marketing the fish and
reduced pressure on other
inshore fishery resources. 

To monitor the ongoing results
of the Nauru project, about 30
fishers were given logbooks to
record the size and location of
catches and the disposal of the
catch — whether it was kept,
given away, or sold. NFMRA
was charged with collating the
data, conducting interviews
with fishers to collect additional

information, and forwarding
the results regularly to SPC.
Accurate monitoring of the pro-
ject’s results is important
because it will show whether
this relatively small investment
in community infrastructure
offers new and sustainable
opportunities to boost long-
term food security and improve
livelihoods. 

Seven months after the FADs
had been put in place, Michel
Blanc, SPC’s Nearshore Fish-
eries Development and Training
Adviser, returned to Nauru to
review the results of the project
to date with NFMRA staff. 

On the positive side, feedback
from local fishers was very
encouraging. They considered
that the inshore FADs had
worked well and complemented
Nauru’s two offshore FADs. The
FADs also provided good fish-
ing opportunities for fishermen
who did not have a motorised
skiff. In Nauru, there are 40–50
motorised skiffs, only about 20
of which are used regularly,
while around 70 canoes are
actively used for fishing. In late
2007, NFMRA Chief Executive
Officer, Charleston Deiye, com-
mented that all the FADs had
yielded fish and three had large
mixed schools of rainbow run-
ner, skipjack, frigate mackerel,
yellowfin tuna and wahoo.

It was therefore doubly disap-
pointing that a survey carried
out as part of the review located
only one of the FADs. Five
FADs were confirmed to have
been lost and the remaining one
could not be located, though it
may still be in place. Eyewitness
reports from fishermen who
had used the FADs indicated
that they had stayed in place for
periods of between four and six

1 English Editor, Secretariat of the Pacific Community
2 Nearshore Fisheries Development and Training Adviser, Secretariat of the Pacific Community; E-mail: MichelBl@spc.int

KIR 7 one-man canoe.
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months. Reasons for the loss of
the FADs included contact with
motorised vessels (“the rope
was cut off by a fisherman after
it got caught in his propeller”)
and possibly top ropes being
bitten through by sharks attract-
ed to hooked fish entangled in
the rope.

After discussions with NFMRA,
it was decided to modify the
various FAD designs to combat
some weak points. Pressure
floats will be added to the “all-
wire mooring” FADs to increase
the buoyancy of the flotation
section. All new FADs, especial-
ly those deployed in higher traf-
fic areas, will be equipped with
markers to make them more vis-
ible to motorised vessels. The
top polyester rope on the FADs
will be shortened (10-m lengths
were used, but only about one-
third of the rope was covered
with floats). The ropes will be
cut to the exact length of the
string of floats, which should
reduce the risk of FAD loss due
to shark bites, and will be cov-
ered by plastic tubing as added
protection against abrasion.

These modifications are no substi-
tute for regular maintenance, how-
ever, and the review recommend-
ed that NFMRA should secure
resources, such as a fuel budget
and snorkelling equipment, need-
ed to carry out monthly inspec-
tions and maintenance of FADs.
This will help prevent unnecessary
losses and enable quick replace-
ment if FADs are lost.

After the canoe-building work-
shop in May 2007, the four
canoes that had been completed
were shared between two com-
munities. One community was
making regular use of the two

Top: KIR 6 two-man canoe.

Middle: Construction jig for
shaping the canoe hull.

Bottom: Canoe hull
takes shape.
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canoes it had received, while the
other one appeared to be using
its canoes less often because
there were no easily accessible
launching sites nearby and the
prevailing wind conditions were
unsuitable for fishing. No fur-
ther canoes of the type demon-
strated at the workshop had
been built, though some materi-
als and tools were available.
However, canoe building seems
to have become a regular activity
on Nauru, with new canoes
being made from flattened alu-
minium roofing sheets. In the
longer term, the renewed popu-
larity of canoe fishing is likely to
result in more use of the FADs. 

The review found that data on
FAD catches had not been collect-
ed regularly, either from the log-
books or through interviews, at
least partly because the Coastal
Section of NFMRA did not have
the dedicated resources, such as
transport and a computer, need-
ed to gather and enter the data.

There were limited data avail-
able, however, including
NFMRA data on catch levels for
different fish species from July
to September 2007, and data on
catches extracted from 15 log-
books at least partly filled out
by fishermen. These data
showed that during the four-
month period between July and

October 2007, catch levels at the
nearshore FADs were twice as
high as catch levels at the more
traditionally fished mooring
buoys outside the main harbour
(4147 kg compared with 2038
kg) and were comparable to
catch levels at Nauru’s two off-
shore FADs (5373 kg). This
shows that the nearshore FADs
worked well and that local fish-
ers quickly capitalised on their
introduction to Nauru. 

The market value of catches
made at the nearshore FADs from
July to October 2007 was estimat-
ed to be around AUD21,619. The
total cost of one nearshore FAD
was AUD2100, which meant the
value of catches at the nearshore
FADs was equivalent to the cost
of 10 of the FADs. Considering
that seven FADs were deployed
in Nauru, and that the actual
level of catches was likely to
have been much higher than the
estimates given above, the
review concluded that the
nearshore FADs tested by SPC
and NFMRA were cost effective.   

There were no data on the dispos-
al of catches, so the contribution
of the FADs to improving liveli-
hoods could not be estimated.

Despite the loss of at least five
of the FADs, and the problems
in regular collection and colla-
tion of data, the project has been
a positive demonstration of the
value of deploying easily acces-
sible nearshore FADs. Fifteen
recommendations were made as
a result of the review. They
include modifying the design of
the FADs, rapidly replacing lost
FADs, ensuring that all FADs
are deployed in locations that
are easily accessible by canoe
fishers, promoting canoe build-
ing through the establishment
of a revolving fund, improving
data collection systems, and set-
ting up a scholarship to enable a
local postgraduate student to be
based on Nauru for a year to
collect and analyse daily catch
data.Canoe safety checklist card.
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The development of a small-
scale tuna fishery in Nauru fits
well with the NFRMA’s strate-
gic direction and SPC, through
its Nearshore Fisheries Develop-
ment and Training Section, is
ready to provide continuing
technical assistance and advice
on the FAD project. 

An additional benefit of the proj-
ect is that it provides a model for
other Pacific countries and terri-
tories to follow. Considerable
interest has already been
expressed in its progress to date,

especially in relation to the
potential of nearshore FADs to
improve food security for vul-
nerable communities.

A workshop participant with an 8 kg tuna caught
using the scatter bait method.
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UPDATES ON POST-LARVAL FISH
CAPTURE AND CULTURE
TECHNOLOGY TRANSFER

BETWEEN COOK ISLANDS AND
FRENCH POLYNESIA

Antoine Teitelbaum
Aquaculture Officer

SPC, Noumea
New Caledonia

(AntoineT@spc.int)

The last issue of the Fisheries
Newsletter contained a descrip-
tion of the first set of post-larval
capture and culture (PCC)
experiments that were run in the
Cook Islands. These experi-
ments were made possible,
thanks to technical input of
experts from French Polynesia
and financial support from the
French Pacific Fund. This article
describes the Cook Islands
Ministry of Marine Resources
(MMR) staff training on Bora
Bora. Training took place on a
farm where PCC activities have
been developed to a semi-com-
mercial level. Some of the results
of the sampling performed in
Aitutaki from November 2007 to
March 2008 are presented here.

PCC TRAINING — BORA-BORA,
FRENCH POLYNESIA

François Chevalier, manager of
Bora EcoFish (BEF), and his two
employees Corentine Favre and
Alain Bigot (both certified aqua-
culturists) operate a small PCC-
based aquaculture farm. BEF
has been operating since 2006
and endeavors to supply orna-
mental fish captured with hoa
nets to the global market. BEF
also advises hotels that have
artificial lagoons.

BEF has agreed to pass on some
of its technical knowledge to its
Cook Island counterparts (Koroa
Raumea, Director of Inshore
Fisheries and Aquaculture, and
Richard Story, Aitutaki Marine
Research Center manager), and
to serve as a training station for
one week. During this training,
trainees were shown all of the

activities involved in running an
aquaculture facility based on
PCC.

A busy schedule

At the beginning of the training,
BEF technical staff gave a guided
visit of the farm to Cook Island
trainees. The main building has
individual areas for live prey,
sorting, quarantine, and a range
of aquarium racks for grow-out
and nursery. Filtration units are
kept outside. There is a small
greenhouse with several grow-
out tanks used for fast growing
or larger fish species, and there is

also an innovative rack of float-
ing cages in front of the farm.

It was full moon during the
training so catches were fairly
low, mostly small numbers of
triggerfish and cardinalfish that
had been trapped by the hoa
net. Trainees were involved in
the daily harvesting of the nets
at the hoa (reef channel), 10
minutes from the station. 

Cook Island trainees also had
the opportunity to work on the
floating cage system where they
cleaned, fed, inspected and
repaired the nets, all of which
are routine activities for cage
culture. Species of acanthurids,
carangids and holocentrids
have been growing out in the
cages for one year. Some, such
as trevallies and to a lesser
extent large surgeonfish, are
showing very good growth
rates in cage culture conditions,
and fed on artificial diets.

Feeding fish with pellets and live
prey (Artemia) was demonstrat-
ed during the training. Artemia
incubation and cyst hatching
was thoroughly explained using
BEF hatching tanks. This is an
area that created much interest
among Cook Island trainees as

Feeding the fish at Bora Ecofish floating cage system.
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they had never worked with live
zooplankton before.

Farm management was also
explained and demonstrated (i.e.
recording mortality, siphoning
tanks, removing unconsumed
feed, and adjusting feeding rates
accordingly). Backwash from the
sand filter was demonstrated
and done on a daily basis.

All of these various processes
were performed by Cook Island
trainees after demonstration. As
a result, harvesting post-larvae
in the net, sorting fish, manag-
ing tanks, producing live prey,
and feeding the fish are now
familiar activities to the Cook
Island trainees.

Visits to Bora Bora’s
lagoon hotels

One of Bora Bora’s assets is its
high-end tourism industry.
Most hotels have large facilities
with over-the-water bungalows
and environmental activities for
tourists. Lagoon restocking and
building artificial reefs are a
tourist attraction and helps

Richard Story, AMRC station manager’s views on the training:

“The training was helpful, especially with Artemia culturing, which I’ve
never done before. Just being there and looking at simple but efficient
setups gives me a better
picture of what it takes to
venture into a PCC
operation.”

“It was a pity that there
weren’t many fish to work
with during that period.
Also, some of the things I
thought should have been
explained in more detail
were marketing ornamental
fish, packaging and
transportation of fish,
maintenance and repair of
specific equipment (e.g.
crest nets). Also, what are
the criteria for identifying
high value food fish
species?”

Koroa Raumea, MMR direc-
tor’s views on the training:

“As the director responsible for
similar research development in
the Cooks, it was useful for me to
actually assess how other coun-
tries are managing and imple-
menting such projects.”

“I was quite fascinated by the
fact that some of the fish were
being grown in sea cages, and
that we were able to sample (eat)
some. Rearing fish for food is a
great opportunity if fish fry can
be collected easily. If this is suc-

cessful on a larger scale, then this can be most appropriate for the Cooks, especially when most of the reef fish
are ciguatoxic.”

“Overall, the training was good, although it was a shame that there was so few fish being trapped by nets dur-
ing the training period. Other aspects of the training  (e.g. farm maintenance, feeding, etc.) were fine. A lot of
what I learned will have direct application in the Cook Islands, and we believe that food fish will soon be a pri-
ority for the country.”

stock the artificial lagoons
faster. BEF works with hotels on
environmental projects such as
producing artificial reefs (coral
frags, PCC fish and soon farmed
giant clams).

To date, BEF has serviced a
large hotel and are in the
process of undertaking some
work at the Meridien Hotel
where they will provide a “reef
enhancement package” that
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includes the following concrete
structure for corals and fish set-
tlement; settling farmed corals,
fish and clams; mangrove plant-
ing to stabilise the shores of the
artificial lagoon; and follow-up
maintenance.

Catching and raising post-larval
fish for export was the initial
goal of BEF. Nowadays, howev-
er, it appears that the company
is working towards developing
staff skills in environmental
consultancy and coral garden
installation and management
for Bora Bora’s tourism indus-
try.

PCC TRIALS — COOK ISLANDS

Sampling results

For five months, Richard Story
and his staff have been collect-
ing post-larval fish, using the
sampling design established at
the start of the project in
November 2007. Two light traps
moored outside Aitutaki’s main
pass and one hoa net deployed
in Akitua Channel, were used to
fish five days before and after
the new moon of each month
between November and March
(and currently ongoing). Data
were entered into the computer
on a daily basis during the sam-
pling period.

In March 2008, Emmanuel
Malpot from Aquanesia
Consulting and myself took a
trip to Aitutaki to work along-
side AMRC staff for on-the-job
PCC training. The aim of the
trip was to finalise the five-
month sampling, prepare data
for analysis, and develop
(together with MMR) plans for
future development that should
be undertaken.

During this mission, the light
traps yielded better catches than
the crest net. It was the first time

Figure 1: Average number of fish caught by traps (hoa net /light
traps), based on five months of sampling in Aitutaki.

Fish are classified by categories (ornamental, food fish and
others) and the average number of mantis shrimp

(Lysiosquillina spp.) is also recorded.

since the initial trials in
November 2007 that the light
traps yielded better catches than
the crest net. However, even if
the overall catch was reasonably
high (>120 post-larvae/trap/
night), the percentage of commer-
cial species remained low. Figure
1 shows that an average of 3.4
specimens of commercial interest
for the ornamental trade1 were
caught per night per trap, and 4.6
specimens of commercial interest
for food2. This accounts for 6.5%
of the total catch for fish only.

An interesting finding is the rel-
ative abundance of varo
(Lysiosquillina sp.), which has
been recruited in all three traps,
and constitutes (4.2% of the
catch from the light traps. Varos
fetch high market prices, and
show good growth potential in
captivity and seem to be recruit-
ing consistently in Aitutaki.

Conclusions

Overall, the trial was successful
and AMRC staff are fully
autonomous in carrying out

sampling, sorting, identification
and grow-out of target species.
The results of the study make it
possible to draw conclusions
about the potential of PCC after
five month of sampling in
Aitutaki within the limitation of
the sampling design:

• It will be difficult to develop
a profitable business for
aquarium fish based on this
technique because of the
highly variable recruitment
patterns of ornamental
species and their overall low
abundance;

• Varo recruits relatively abun-
dantly and seems to be a
species of interest for Cook
Islands;

• The strongest interest formu-
lated by the Cook Islands
MMR was for cage culture of
food fish. 

These conclusions are discussed
further in the next section of this
article.

1 Ornamental species are those found in the aquarium trade (e.g. surgeonfish, butterflyfish, boxfish, triggerfish), and which
have a minimum export value of USD2–3. 

2 Food fish are those that exhibit good growth rates and can be raised in captivity commercially.
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Where to from here?

Given the catch composition,
ornamental fish do not appear to
be a viable option. Several con-
sultations with a Rarotongan-
based aquarium fish exporter
made us think that the sale of
PCC products (even if in suffi-
cient number and size) will not
be viable. The demand for fish
from the Cook Islands is very
specific and targets high value
and rare species such as longfin
anthias, Scott’s wrasse or flame
angels. Therefore, PCC activities
should not focus on ornamental
fish in Aitutaki.

Varos seem to be an ideal aqua-
culture candidate for the
tourism and  restaurant trade.
Further efforts should focus on
developing culture techniques,
such as ranching, in the north-
ern soft bottom part of the

lagoon, and understanding
their recruitment patterns. 

With declining reef fish stocks,
the increasing demand for fresh
fish by the tourism industry,
and the high incidence of
ciguatera, fish farming is of
great interest in the Cook
Islands. Further trials should be
carried on developing low cost,
small- to medium-scale fish
farming in Aitutaki Lagoon. 

Due to the relative reliability of
PCC techniques, other local
sources of fingerlings should be
identified.

Milkfish, rabbitfish and mullet
fingerlings are known to recruit
in high density during the sum-
mer months. Capture-based
aquaculture trials using these
wild fingerlings could be of
interest for Cook Islands.

Should these trials be successful
and show signs of profitability,
then MMR should consider the
importation of fingerlings in
larger numbers, bearing in
mind the risks associated with
the translocation of aquatic ani-
mals. In a much longer run, fin-
fish could be fully aquacultured
in Cook Islands, following the
development model of rabbit-
fish culture in the Pacific.

For further information, contact: 

Emmanuel Malpot,
Aquanesia Consulting,
emmanuel.Malpot@mail.pf

Koroa Raumea,
Director MMR,
k.raumea@mmr.gov.ck

Antoine Teitelbaum,
SPC Aquaculture Officer,
antoinet@spc.int

First record of Acanthurus achilles post larvae caught by light traps in Aitutaki.
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JICA COURSE ON COMMUNITY-
BASED FISHERIES

DIVERSIFICATION IN PACIFIC
ISLAND STATES (FIJI STUDY)

William Sokimi
Fisheries Development Officer

SPC, Noumea
New Caledonia

(WilliamS@spc.int)

The 2007 Japan International
Cooperation Agency (JICA)
course on “Community-based
Fisheries Diversification in the
Pacific Island States (Fiji study)”
took place in Japan and Fiji. The
course covered a broad range of
fisheries related studies, includ-
ing fisheries diversification, com-
munity fisheries management
and social development, coastal
fisheries resources and manage-
ment, aquaculture, interaction of
tourism and fisheries, sub-sur-
face FAD construction and
deployment, basic fish aggregat-
ing device (FAD) fishing meth-
ods, and a tour of case study
areas around Fiji. This course
was the second of three phases to
be implemented over a three-year
period. The first phase — imple-
mented in 2006 in Okinawa,
Japan — provided participants
with the opportunity to examine
and apply Japanese experiences
and techniques relating to the
sustainable use of fisheries
resources. The second phase
(implemented in 2007) com-
menced in Okinawa for two
weeks and then continued in Fiji
for five weeks. Participants
gained an idea of the differences
in fisheries development between
Japan and the Pacific region,
which helped to identify, select
and propose suitable measures
and directions towards the sus-
tainable use of fisheries resources
in their island countries.

Because the Secretariat of the
Pacific Community (SPC) has
done considerable work on fish-
eries development in the Pacific
region, JICA sought SPC’s input
in two areas: community fish-
eries management and FAD
development. SPC’s Coastal

Fisheries Management Officer,
Etuati Ropeti, discussed commu-
nity fisheries management, while
FAD development was covered
by SPC’s Fisheries Development
Officer, William Sokimi, who
authored this article.

Eight participants attended the
2007 (phase II) course. The pre-
ferred approach was to have the
same participants attend the
course throughout the three
phases although this was not pos-
sible in some cases as in-country
commitments and personal
developments prevented some
participants from attending.

The 2006 course was attended by
one participant each from Fiji,
Nauru, Palau, Papua New
Guinea, Solomon Islands, Tonga,
Tuvalu, and Vanuatu, and two
from Samoa. In 2007, partici-
pants from Nauru, Palau and
Tuvalu, and one from Samoa
could not attend. The 2007 par-
ticipants (who also attended the
2006 course) were Tekata Toaisi,
Fiji; Ferron Kolose Fruen, Samoa;
Lionel Luda, Solomon Islands;
Sione Tuimoala Mailau, Tonga;
Graham Nimoho, Vanuatu; and
Ephraim Ridley, Papua New
Guinea. Two new participants
joined the 2007 group: Candice
Guavis from the Marshall
Islands and Peter Louis
Logomina from Papua New
Guinea. 

COURSE OBJECTIVES

Course objectives for phase II
included:

• Expose various management
and diversification methods
in Okinawa’s fisheries sector,
such as FAD fisheries, aqua-
culture, tourism, etc.

• Identify possibilities and
constraints in applying
Okinawa’s scenario to the
Pacific region.

• Identify actual situations,
issues, and possibilities
faced by the fisheries sector
in Fiji, which is similar to the
situation faced by other
Pacific Island countries.

• Prepare presentations for an
action plan relevant to the
development of fisheries in
each participant’s island state.

ACTIVITIES

Prior to the course, a subsurface
FAD was constructed by JICA’s
sub-surface FAD adviser with
assistance from Fiji’s Fisheries
Department staff member
Sailosi Drili. A second sub-sur-
face FAD was constructed,
engaging the author and course
participants in all facets of the
operation. The plan was that as
soon as the two subsurface
FADs were completed, they
would be deployed in two dif-
ferent locations on the same
day. The design and construc-
tion method was led by
Takayuki Kai, JICA’s course
adviser on subsurface FADs.
The course leader was Hideyuki
Tanaka of JICA Fisheries and
Aquaculture International Co.,
Ltd., with the author assisting in
coordinating participants in car-
rying out the actual construc-
tion work on the second sub-
surface FAD, and leading the
loading and deployment of the
FADs.
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SUBSURFACE FAD CONSTRUCTED
AND DEPLOYED IN FIJI

The Fiji sub-surface FAD has
three sections. The top section
consists of a cylindrical cage 1 m
in diameter X 1 m in height to
hold ten 360 mm hard plastic
pressure floats that make up the
flotation section. The middle
and bottom sections are two
more cylindrical cages but are 1
m in diameter x 2 m in height.
The top of the flotation cage was
shaped with a circular vinyl
pipe 30 mm X 1 m diameter.
Three 20-mm metal rings were
used as the floor of each cage,
acting as a weight to keep the
cages from collapsing. Cage
nets were constructed from 8
mm polypropylene rope with a
net mesh of 300 mm.

Participants were divided into
three groups, with each group
constructing one section of the
FAD. Although it was the first
time that most participants con-
structed a FAD, they took to the
work well. At the end of the first
day, three quarters of the flota-
tion section was completed
(Figs. 1 and 2).

At the end of the second day, the
three sections were completed
but were kept separated while
the individual hard plastic
buoys were fitted with a layer of
netting to prevent them from
knocking into one another while
in the cage. On the third day, all
sections of the sub-surface FAD
were connected and adjust-
ments were made where needed
(Fig. 3). Meanwhile, the 24
strand, 22 mm polypropylene

Figure 1 (top): Sub-surface
FAD construction.  

Figure 2 (middle): Sub-
surface FAD section almost

complete at the end of day 1.

Figure 3 (bottom): FAD
constructed and ready

to be loaded on the
deployment vessel.
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mooring ropes were uncoiled,
spliced and flaked ready for
stretching. The next day the
mooring rope was stretched
using a forklift. Depth marks
were placed on the rope every
100 m for the first 400 m, and
every 10 m thereafter. The rope
was then reflaked and the FAD
was prepared for transfer to the
deployment vessel. A group was
assigned to prepare the FAD
anchors, which were construct-
ed from reinforced cement, and
weighed 1600 kg each.

Robert Smith, senior adviser on
marine geophysics at the Pacific
Islands Applied Geoscience

Commission (SOPAC) present-
ed SOPAC’s work in using
multi-beam surveys and map-
ping, and the application of
maps to FAD deployment. Sam
Zinck, a local fisherman, was
consulted on his use of the pre-
vious FADs and the effective-
ness of the locations for local
fishermen. Sam and Robert
were asked to assist in selecting
two sites for deploying the
newly constructed FADs,
preferably in depths between
400 m and 500m, and up to 3 nm
from the reef breakers. 

The author gave a presentation
on recent development of FADs

in the region, highlighting the
new Indian Ocean type FAD
constructed with pressure floats,
deployment of FADs in Papua
New Guinea, and the deploy-
ment of inshore FADs in Nauru
for a canoe fishing project.

FAD DEPLOYMENT

The two sub-surface FADs and
moorings were loaded on the Fiji
inter-island government freighter
M/V Tabusoro (Fig. 4). The FADs
were positioned with one on each
side of the vessel and the ropes
flaked to ensure smooth deploy-
ment (Fig. 5). It would have been
preferable to have the anchors
rigged and ready for deployment
on a tilting platform as recom-
mended by the author, but since
this was the first time the vessel’s
skipper performed this type of
operation, he preferred to have
the anchors sitting securely on
the deck and lifted for deploy-
ment at the required time. The
tilting platform would have guar-
anteed immediate deployment of
the anchors at the designated
time and reduce risk factors that
might arise from using the der-
ricks. When a heavy weight is lift-
ed out over the open sea, the cen-
tre of gravity for that weight
moves to the far end of the der-
rick, creating a potentially unsta-
ble condition for the vessel as a
whole. There is also the danger of
the anchor swinging out of con-
trol due to the vessel’s pitch and
roll motion caused by swell.
Fortunately, the sea was reason-
ably calm and the deployments
went well, except for slight delays
in getting the anchors overboard
and some apprehension when the
anchors were lifted.

Figure 4 (top): Loading the
FADs on to the vessel FV
Tabusoro.

Figure 5 (bottom):
Transporting the FAD to the
deployment sites.
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The first FAD was deployed at
18° 13.992’ S and 178° 27.425’E in
500 m depth, approximately 2
nm from the sandbank next to
Nukulau Island. The second
FAD was deployed at 18°
13.787’S and 178° 18.878’E,
approximately 2.5 nm from
Naqara Passage also in 500 m
depth. Robert assisted in mark-
ing the spot where the FADs
were to be deployed. Two Fiji
Fisheries Department staff
checked the submerged depths
after FAD deployment. SOPAC’s
equipment was rigged on a char-
tered vessel from the Suva Yacht
Club. The vessel drifted above
the deployment position to mark
the deployment site and later
record the depth and final settling
positions of the FADs (Fig. 6).

The first FAD was successfully
deployed. This was measured
by a marked pilot line that ran
from the submerged FAD to the
surface. The second FAD, how-
ever, did not submerge,
although the mooring section
was rigged for 460 m (Fig. 7). A
check of the deployment site
after the FAD had settled con-
firmed that the site was in fact
510 m deep.

During the end-of-day debrief-
ing, it was determined that the
reason the FAD failed to sub-
merge, even though the mooring
section was rigged shallower
than the deployment depth, was
because of the elongation per-
centage of the polypropylene
mooring rope being more than
what had been calculated.
Although this was considered in
the calculation for a stretch of up
to 8.7%, the rope stretched more
than this. This was probably
because the rope for this FAD
was stretched by a forklift
instead of by hand, as was done
for the first FAD. Because the
flotation section had a buoyancy
of 242 kg, the rope should only
have been stretched to this limit
or slightly less. This was a good
point to take note of for future
sub-surface FAD moorings.

Figure 6 (top): Streaming the FAD mooring
while the SOPC vessel marks the deployment site.

Figure 7 (bottom): FAD floating on the surface
instead of submerging.

Correctional plans were made
for the Fiji Fisheries Department
staff to return with 4 x 50 kg
cement weights, and to attach
these gradually to the FAD until
it submerged to a depth where
the water pressure would assist
the buoys in bearing the surface
displacement of the weights. As
long as the buoyancy properties
remain higher than the sinking
properties, this should not be a
problem. However, the heavier

the weights added, the deeper
the subsurface FAD will settle.

It is hoped that the sub-surface
FADs will be of benefit to local
fishermen and that they devel-
op the skills to work with these
types of FADs. The subsurface
FADs have several advantages
to surface floating FADs. They
sit at a depth of at least 20 m
below the surface so that tran-
siting ships do not hit them.
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Also, their inaccessibility pre-
vents vandalism, and the deep-
er they sit beneath the surface,
the less chances they have of
being exposed to surface forces
that place heavy stress on sur-
face floating FADs. Studies of
sub-surface FADs in Okinawa
have proven that these FADs
have as good an aggregating
quality as surface FADs.

However, because it they are
underwater, it is difficult for
banana boat fishermen to know
the location of the FADs with-
out a GPS. To actually sight the
sub-surface FAD, fisherman
will also need an echo sounder
or sonar. Sonar would be handi-
er as it has side-scanning, where-
as an echo sounder needs to be
directly over the FAD in order

to spot it on the screen.
Regardless of whether it can be
seen or not, fishermen are con-
cerned with whether or not
there are pelagic schools aggre-
gated in the vicinity of the sub-
surface FAD to provide them
with sufficient catch to make
their trip cost effective and
worthwhile.
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It is uniquely enriching to wit-
ness first hand, the work of the
Secretariat of the Pacific Commu-
nity (SPC). In our short attach-
ment with the SPC Coastal
Fisheries Management Section,
we found the many people who
are dedicated to serving the
Pacific community through SPC
extremely helpful. SPC attracts
the elite and the best of the
Pacific, thus creating a truly
exemplary Pacific community at
the Noumea, New Caledonia
regional office. SPC also attracts
many accomplished people from
around the world, making its
staff composition a unique
world community.

Our experience with SPC goes
back to May 2007. The State of
Pohnpei (SoP), through the FSM
Foreign Affairs Office, requested
assistance from SPC in develop-
ing viable programmes and fish-
eries management plans that
would promote the sustainable
management and utilisation of
coastal fisheries resources.
References were made to the fol-
lowing key areas:

• Undertaking a preliminary
study to determine how such
management plans may be
developed.

• Assessing the level of
resources available within
the SoP, at both the govern-
ment and community level,
with particular attention to
personnel and finance.

• Making recommendations as
to how the management of
the local pearl industry
might be facilitated by local
communities.

• Providing assistance for the
future management of
inshore fisheries.

• Presenting the findings of
the preliminary study to the
state government at the end
of the assignment.

A preliminary study was under-
taken by SPC’s Coastal Fisheries
Management Officer, Etuati
Ropeti, in July 2007. The main
purpose of the study was to
assess the resources available at
the SoP Fisheries Authority to
implement the programme, and
most importantly, to provide key
recommendations for the estab-
lishment of a management pro-
gramme for Pohnpei’s coastal
fisheries resources. Findings of
the preliminary study were pre-
sented at the end of the assign-
ment to SoP authorities, non-gov-
ernmental organisations (NGOs)
and community representatives
from Pohnpei’s municipalities.

One of the recommendations
from the preliminary study was
to conduct a workshop on the
community ecosystem-based
fisheries management pro-
gramme (CEbFMP). The work-
shop was carried out in October
2007, and participants included
personnel from SoP’s fisheries
and agriculture offices, NGOs,
and representatives from munic-
ipal governments.

On behalf of Pohnpei’s commu-
nities and our people, we would
very much like to acknowledge
SPC’s Director-General, Dr
Jimmy Rodgers, for his empow-
ering support, especially our
efforts to equip our communities

with tools to achieve sustainable
coastal fishery resource manage-
ment, which is a challenge across
the Pacific. We also recognize
Lindsay Chapman, SPC’s Coastal
Fisheries Programme Manager,
and Ueta Faasili, SPC’s Coastal
Fisheries Management Adviser.
Most of all, we wish to thank our
facilitator Magele Etuati Ropeti
for his outstanding commitment
and hard work in working with
Pohnpei to chart a Pacific com-
munity solution through the
CEbFMP framework. Lastly we
extend our sincere thanks to
Nicole Milot, SPC’s Travel
Officer and others who worked
behind the scene to facilitate this
attachment with SPC.

The Lirorohki Pohnpei Sarawi
model produced through this
attachment recognises our com-
munities’ roles and their voices
in the management of their
marine resources. The guidelines
presented in this model are a
combined partnership between
communities, government, NGOs
and other relevant stakeholders.
For the first time, coastal and
inshore fishery management in
Pohnpei has a draft model that
will be beneficial to the manage-
ment of our coastal resources.
This model represents the foun-
dation for sustainable resource
management while fully recog-
nising the vital roles of our com-
munities and placing them in the
“driver’s seat”.

Lirorohki refers to revitalising
traditional resource manage-
ment practices that served peo-
ple well in the past. The word
Sarawi has several meanings:
respect, care, and that the con-
cept that people are the proud
stewards of their land and sea
and should protect and pre-
serve it at all cost through an
ancestral declaration. Deeply
rooted and a cornerstone in our
culture, wahu means immense
respect for life in order to per-
petuate peace and unity in our
Pohnpeian way of life.

THE POHNPEI, FSM
EXPERIENCE AT SPC

Patterson K. Shed
Executive Director

Conservation Society of
Pohnpei, and
Donald David

Chief of Marine Development
Pohnpei State Government
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Unique among similar CEbFMP
models in the region, the
Pohnpei model achieved a uni-
fied government and NGO part-
nership. At every step during
the development of the model,
staff from the Pohnpei Division
of Marine Development and the
Conservation Society of Pohnpei
worked closely together. 

Having developed this model, it
is in the best interests of
Pohnpei and other FSM states to
actualise this programme at the
community level and to provide
the necessary resources and
technical support to make it
happen. Equally so, SPC can
play a significant support role
to see this programme through
by commiting resources (both
technical and financial) towards
developing community capaci-
ty and alternative income gen-
eration strategies (e.g. FADs).
We do however caution that
meaningful results can only be
achieved with a long-range
view, and can not be treated as a
“quick fix” solution. A plan is
the essential first step, but it
takes commitment, resources
and more to achieve this vision.  

From this attachment, it is
encouraging to learn that SPC is
taking serious steps towards
strengthening partnerships
with NGOs. Already, strong
partnerships are being devel-
oped in the north Pacific region
between NGOs and govern-

ment entities, and it would be
highly productive for SPC to
recognise this evolution and
align its programmes accord-
ingly. Case in point: the five
Micronesian jurisdictions —
FSM, Palau, Republic of the
Marshall Islands, the Common-
wealth of the Northern Mariana
Islands and Guam — have
agreed to place under effective
conservation, 30% of their
nearshore marine resources and
20% of their terrestrial resources.
This is truly an unprecedented
initiative, unifying the Micro-
nesia region with high NGO
participation and support.
Micronesians in Conservation
(MIC) is a unique leadership
network of NGOs that are high-
ly focused on building leader-
ship capacity.

The Locally Managed Marine
Area (LMMA) network focuses
on community issues and needs,
the Pacific Islands Marine
Protected Areas Community
(PIMPAC) focuses on training
mid-management level NGO
staff in best conservation man-
agement practices, such as site
management plan develop-
ment, with an emphasis on
marine protected areas (MPAs).
Furthermore, conservation NGOs
operate in each Micronesian
jurisdiction to support govern-
ment partners. The Conserva-
tion Society of Pohnpei, which
has been in service for 10 years,
has contributed significantly to

resource management and con-
servation (both terrestrial and
marine) through its innovative
education and awareness
approaches. 

SPC has much to offer in terms
of technical capacity develop-
ment and should acknowledge
the exciting, strong NGO part-
nerships that are forming. There
is considerable capacity within
NGOs and governments that
could be used by SPC, thereby
minimizing travel costs for SPC
staff, while at the same time
supporting capacity develop-
ment for SPC’s northern part-
ners. Furthermore, the recent
joint SPC/FSM strategic plan
would serve as a good fresh
start for FSM and SPC to move
forward together, a step that
supports the true needs of com-
munities in FSM. 

To conclude, the Pohnpei attach-
ment would not have been suc-
cessful without the generous
support and partnership of SPC,
in particular the Coastal Fish-
eries Management Section sec-
tion. Ueta Faasili and Etuati
Ropeti are dedicated to serving
Pacific Island communities, and
both have a profound knowl-
edge and dedication to charting
a sensible course for coastal fish-
ery resource management.

THE POHNPEI, FSM EXPERIENCE AT SPC


