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SPC ACTIVITIES

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) continued writing site
reports, compiling and editing country reports, as well as providing management advice to Palau on its sea cucum-
ber fishery. Auckland UniServices Limited has been contracted to provide statistical assistance with the regional
analysis of the PROCFish/C dataset. The Live Reef Fish Trade Initiative has also been busy with surveys in Samoa,
the Kosrae survey report, and an attachment from the Marshall Islands in Noumea to work on survey data.

Update on the compilation, finalisation and publishing of country reports

Sarah Langi and Celine Barre made good progress with compiling and editing country reports. The first three
reports — Vanuatu, Nauru and Tuvalu — were published, and copies of these reports are on the PROCFish/C web
portal1. Three other reports have been finalised (French Polynesia, Niue and Wallis and Futuna) and sent to the
respective countries for comment and clearance. Two more reports (Samoa and Kiribati) have been fully compiled
and are ready for editing.

Analysis of regional dataset

Staff of the PROCFish/C project are now analysing the regional dataset, which consists of more than 3000 variables
in 254 tables, and 5700 additional variables in 425 views. Auckland UniServices Limited was contracted to provide
assistance with the statistical analysis of the regional dataset. Associate Professor Brian McArdle of the University
of Auckland will make three trips to Noumea to work with staff on the analysis during the last eight months of the
project. The first two-week trip was made in September.

Dr McArdle worked with the senior scientists in each of the three disciplines (finfish, invertebrate, and socioeco-
nomics) to review the datasets for statistical analysis on a regional basis. He also worked with staff in taking the
first steps at data analysis across the disciplines.

His expertise validated current analysis undertaken by the scientists but also opened new avenues for examining and
handling this intrinsically complex dataset. The outcome of this analysis will provide a better understanding of
mechanisms that have a direct or indirect effect on fish and invertebrate resources and their use by local populations.

Technical assistance to Palau to develop sea cucumber fishery management plan

1 http://www.spc.int/Coastfish/sections/reef/PROCFish_Web/default.aspx

The Government of Palau
requested SPC’s Coastal Fish-
eries Programme to assist with
facilitating a process to develop a
sea cucumber management plan.
The objective was to develop a
more comprehensive plan for the
management of this fishery in
Palau for the foreseeable future.
This plan will provide guidelines
on how best to control activity in
this multi-species fishery, which
has over 24 species with potential
for commercialisation. 

Palau’s sea cucumber fishery
began in the early 1900s. Major
harvesting in Palau occurred dur-
ing the 1920s to 1940s. From then
on until the 1980s, production of
dried sea cucumber has been on
an on-and-off basis for one to

three years, separated by several
years of no fishing.

The Palau Bureau of Marine
Resources (BMR) recognised
early on the danger to Palau’s
sea cucumber stocks, and judi-
ciously put in place legislation in
1995 to ensure that the more
valuable species were protected.
Palau is among other island
countries where sea cucumber
features strongly in the local
diet. Sea cucumber species con-
sumed locally (Fig. 1) (referred
to as “subsistence species”) are
not covered in the 1995 fishery
ban. In an ongoing process of
resource management, BMR is
now canvassing input from
Palau’s fishers and community
leaders in the development of a

more comprehensive manage-
ment framework for sea cucum-
ber resources. 

In support of the BMR’s initia-
tive, Kim Friedman and Kalo
Pakoa from SPC’s Reef Fisheries
Observatory delivered stock sta-
tus information developed
through the cross-Pacific EU-
funded PROCFish survey pro-
gramme, and also shared their
experiences of “what is” and
“what isn’t” working in manage-
ment to a workshop held at the
Palau International Coral Reef
Center on 11 and 12 September.
Etuati Ropeti, SPC’s Coastal
Fisheries Management Officer,
facilitated the broad ranging dis-
cussions on developing manage-
ment guidelines. After the work-
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Figure 1: Ngimes (Stichopus vastus) is an important
species in Palau’s subsistence fishery.

shop, Kalo and Etuati remained
in Palau for another week of con-
sultations to allow stakeholders
to give further input into the
draft management plan. The

draft plan has been completed
and is being reviewed in Palau.
Details of the Palau sea cucum-
ber management plan can be
found under the Coastal Fish-

eries Management Section’s
activities.

Finfish presentation to the 11th International Coral Reef Symposium

In July, Silvia Pinca of SPC’s
Reef Fisheries Observatory
attended the 11th International
Coral Reef Symposium in Fort
Lauderdale, Florida, to present
some preliminary observations
from the PROCFish/C and
CoFish projects. The oral pres-
entation was part of the Mini-
symposium “Coastal Reef
Associated Fisheries, Ecological
Processes and Climate Change.
Silvia’s presentation —
“Revealing patterns of impact
of fishing on fish resources from
a large scale regional program”
— provided initial offered a pre-
liminary analysis of assess-
ments of underwater finfish
resources and socioeconomic

interviews carried out in most
of the countries visited by
PROCfish/C and CoFish.
Values of biomass, size, trophic
composition of food fish fami-
lies, as well as catches and catch

per unit of effort (Fig. 2) were
used in reciprocal correlation
analyses to try to extract infor-
mation on the level of resource
use at the different sites.

Figure 2: Decreasing relative
importance of carnivores over

herbivores with increasing
fishing pressure.
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Particular country
examples of finfish
biomass, size and
carnivore percent-
age related to fish-
ing stress measured
by total catches,
catch per unit of
effort, percentage of
export fishing, dis-
tance from market
and human popula-
tion density were
given for Kiribati
(Fig. 3) and Vanuatu.
This presentation
will be included in
the proceedings of
this four-yearly conference.

Many discussions in the fish-
eries mini-symposium focused
on different coral reef fisheries
problems, including the unrelia-
bility of reported catches as the
number one problem in manag-
ing fishing activity throughout
tropical countries. Other inter-
esting reports analyzed trophic
cascades and fish community
responses to fishing pressure,
the problem of baseline shifts in
resource assessments, the effects
of fishing from different gear
use, the efficiency of manage-
ment measures through gear

Figure 3: Reducing size structure in an herbivore family,
Scaridae. Examples from two sites in Kiribati, where

subsistence catches, export catches, density of people, density
of fishers, and percentage of people receiving their principal

income from fishing displayed very different values. Such
descriptors suggest that Christmas Island has less fishing
pressure than Abaiang, which is reflected by the healthier

parrotfish size structure.

restrictions, the effects of no-
take areas on the number and
size of fish, and the importance
of protecting fish spawning
aggregations. The symposium,
which hosted about 4000 scien-
tists from around the world,
focused on the imminent risk of
loss of world coral reefs and

their associated fisheries due to
global warming and overfish-
ing, and on the unavoidable
need to protect such delicate
and productive environments in
order to maintain sustenance
for millions of people.

Some early socioeconomic findings

According to the joint data analy-
sis approach, each dataset (socioe-
conomic, finfish and invertebrate
resources) are explored first prior
to combining data from the three
different disciplines. Major ques-
tions for exploring the socioeco-
nomic dataset are:

1) What is the current fishing
pressure (i.e. catch per
resource unit), how does it
vary across the region, and
which are the major variables
that can explain the variation
found?

2) What is the degree to which
the communities studied are
dependent on reef and
lagoon resources, and what
are the major reasons for the
variations found?

3) What are the major socioeco-
nomic drivers that determine
the degree of current fishing
pressure and that could be
used to improve future coastal
fisheries management?

Any of the above points com-
prise numerous data exploita-

tion steps and statistical inter-
ventions. In the following, the
investigation of seafood depend-
encies is chosen to provide a bet-
ter understanding and insight of
the complexity of the ongoing
data analysis. Of course, the
results presented here are far
from being exhaustive, and must
be understood as examples only.

In order to best characterise
dependency in terms of seafood
consumption, we have applied a
simplified WHO approach2 that
allows for the correction of per

2 Kronen M., Snowdown W. and Schultz T.J. 2004. The seafood nutrition-health paradigm of South Pacific Islanders.
Pacific Health Dialog 11 (1):6–12.
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capita consumption by gender
and age groups. This is neces-
sary in order to correct for a wide
range of socioeconomic situa-
tions that occur within our
regional survey. The range
includes communities that are
highly dependent on remit-
tances. A considerable number
of working-aged men (and to a
lesser extent women) migrate to
either national urban centres (as
is the case in the Solomon
Islands) or often overseas (e.g.
New Zealand, Australia, United
States of America) for better
employment opportunities. These
family members regularly send
(or irregularly), money and
commodities to support the
livelihoods of women, children
and older members of their fam-
ily left behind. 

The range of study sites also
includes very traditional coastal
communities with a high number
of children, and also communi-
ties that have adopted a more
urban lifestyle (i.e. less children
and smaller household sizes). For
instance, across 65 sites, the aver-
age household size is 6.2 people
(standard error, SE 0.25), howev-
er, minimum and maximum sizes
are 2.5 and 12.2 per site, respec-
tively. We found that on average,
30% (SE 3.4) of all households in
the communities studied receive
remittances. However, again the
extreme situations range from

0–96% of all households that
receive remittances. The average
amount of remittances received
by benefitting households across
all 65 sites amounts to USD
1091/year (SE 116), and the mini-
mum-maximum range is USD
0–4404/year/household. The
amount of remittances received
in these rural communities is an
important income source. This is
demonstrated if comparing the
influx of remittances to the over-
all basic household expenditure
needs. On average, remittances
account for 42.5% (SE 5.5) of the
average basic household expen-
ditures, while in extreme cases
this can be 0 to double the
amount needed for covering
basic needs.

Calculating seafood consump-
tion per capita and year con-
firms not only the overall fact
that Pacific Islanders are among
the highest seafood consumers
worldwide, but also that com-
munities in Pacific Island coun-
tries and territories depend to
significantly varying degrees on
finfish, invertebrate and canned
fish (Table 1).

The average finfish consumption
— amounting to 67.5 (SE 4.3)
kg/piece/year — greatly exceeds
the assumed regional average of
35 kg/piece/year (FAO 1996).3

But again, this average figure
encompasses communities that

eat as little as 9.7 kg/piece/year
to as much as 167.2 kg/piece/
year. Similar situations are shown
in Table 1 for invertebrate and
canned fish consumption. It is
noteworthy that in many cases,
invertebrates are consumed
while gleaning or fishing and
thus not accounted for in family
meals. 

By converting the average per
capita consumption of finfish,
invertebrates and canned fish
into kcal4 and applying an aver-
age of 2100 kcal/day input to
healthily sustain a person, it is
possible to express our con-
sumption figures as a percentage
of average annual energy needs.
Results show that on average,
finfish and invertebrate con-
sumption alone supply about
13% (SE 0.8) of a person’s aver-
age energy need, and if adding
canned fish consumption, this
amounts to as much as 15% (SE
0.8) on average.

Input of all eligible study sites
by the percentage of energy
covered by fresh seafood (fin-
fish and invertebrates) only into
the distance based (log+1 trans-
formed input data, Euclidean
based resemblance matrix)
Linktree procedure (PRIMER E
2007 software), shows groups of
communities that are compara-
tive by their energy supply cov-
ered by finfish and invertebrate
consumption (Fig. 4). 

The Linktree shows three major
groups — C, H and N — and the
outlier A(study site 56). Summary
finfish, invertebrate and canned
fish per capita consumption fig-
ures within these groups (and SE)
are provided in Table 2. ANOVA
(single factor) showed that groups
are distinguishable.

This information can help to fur-
ther determine how much pro-

3 FAO 1996. Demand and supply of fish and fish products in the Pacific Islands — perspectives and implications for food
security. p 165–177. Report presented at the International Conference on Sustainable Contribution to Fish to Food
Security, Kyoto, Japan.

4 FAO 2004. The Pacific Islands food composition tables. 2nd edition. Dignan C., Burlingame B., Kumar S. and Aalsberg W. Rome.

Table 1: Annual per capita consumption of finfish,
invertebrates and canned fish across
PROCFish/C and CoFish survey sites
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Figure 4: Linktree showing groups of communities that are comparative
by their energy supply covered by finfish and invertebrate consumption.

[Note that numbers refer to particular study sites.
For the sake of confidentiality, study site names are withheld.]

tein, fat and carbohydrates peo-
ple in each group on average con-
sume on a yearly basis through
finfish and invertebrate con-
sumption only (Fig. 5). As seen in
Figure 5, protein supply repre-
sents the most important nutri-
tional contribution by finfish and
invertebrate consumption, while
fat and carbohydrates are low.

Further, we investigated reasons
for the differences in seafood
consumption attitudes. One rea-
son is the availability of alterna-
tive food items, be it from the
primary sector (i.e. agriculture)
or from income and infrastruc-
ture that allows substituting tra-
ditional foods with commercial
and often imported food items.
The comparison between avail-
ability of agricultural land and
regional seafood consumption
supports the argument that
access to alternative food items
determines dependency on reef
and lagoon resources.

Figure 6 demonstrates the signif-
icant relationship between agri-
cultural land availability and
seafood consumption patterns.
Note, that this relationship is only
one possible explanation. Also, in

Table 2: Finfish, invertebrate and canned fish per capita consumption figures within groups A,
C, H and N.

Figure 5: The amont of protein, fat and carbohydrates
consumed by groups A, C, H and N (on average

and on a yearly basis) by finfish
and invertebrates.

Nutritional supply (kg/year) from finfish and invertebrates
across 4 different consumer groups



7SPC Fisheries Newsletter #126 – July/September 2008

SPC ACTIVITIES

some countries, such as Nauru
for example, agricultural land or
garden areas may be available,
and thus included in the dataset,
however, people may not neces-
sarily use this land but rather
consume imported food items. 

Furthermore, we can link con-
sumption figures and the resulting
fishing pressure as consequences.
Figure 6 illustrates the highly
significant relationship between
the annual per capita consump-
tion of finfish and invertebrates
in kcal/km2 of fishing area, and
the annual subsistence catch in
t/km2 fishing area.

Figure 6: Relationship between agricultural land availability
and seafood consumption patterns.

Pacific Islands Marine Data and Observations Training Workshop 

A workshop to raise understand-
ing and awareness about sources
of marine data relevant to the
Pacific Islands region was held
from 22–25 September in Nadi,
Fiji. The Pacific Islands Marine
Data and Observations (PIMDO)
training workshop was organ-
ised by the Pacific Islands Global
Ocean Observing System and
the South Pacific Sea Level and
Climate Monitoring Project, and
was funded by the East-West
Center, the US National Oceanic
and Atmospheric Administration,
the Australian Agency for Interna-
tional Development, the Pacific
Islands Applied Geoscience Com-
mission (SOPAC) and SPC
(through the EU-funded
PROCFish/C project). The PIMDO
training workshop was attended
by professionals involved in the
production and use of marine

data specific to the Pacific (e.g.
those from meteorological serv-
ices, fisheries departments,
regional organisations, etc.). 

Workshop participants learned
how to access various online
data sources, using either near
real time data — to measure
changes in sea level and sea sur-
face temperatures, and warn of
coral bleaching events — or
archival data — which examine
long-term trends and anomalies.
These data can then be used to
monitor climate change and be
correlated to biological data (e.g.
coral bleaching events following
the 1997/1998 El Niño).

The methodology used by
PROCFish/C to produce a
detailed bathymetric map for
Aitutaki Atoll (Cook Islands) was

presented by SPC’s Reef Fisheries
Information Manager, Franck
Magron (see article on bathymet-
ric mapping, using a combina-
tion of sonar data and satellite
imagery in this newsletter). This
method uses a QuickBird satellite
image and existing sonar data
(provided by SOPAC) to train an
artificial neural network. The
bathymetry will later be used by
SOPAC to produce a hydrody-
namic model of the atoll.

In addition to other presenta-
tions, a hands-on training was
organised during the workshop
to allow participants to access
the data relevant to their coun-
try and to produce graphs and
maps using web interfaces and
freeware tools (Ferret).

Sub-regional underwater visual census finfish workshops

The first of four sub-regional
underwater visual census (UVC)
workshops was held in June and
reported on in Fisheries Newsletter
#125. The remaining three work-
shops were conducted in July
and August, with 26 participants

trained in the PROCFish/C UVC
finfish methodology. The cours-
es were run by PROCFish/C
staff, Pierre Boblin, Silvia Pinca
and Franck Magron. The course
covered a presentation on the
assessment methods and the

equipment needed; classroom
training courses on underwater
fish census surveys at variable
distances (fish and substrate);
use of methods underwater
with one to two diving sessions
per day (Fig. 7) and data correc-
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tion; classroom and practical
training on how to use the RFID
software for data entry, verifica-
tion and cleanup; a short pres-
entation on biases and the meth-
ods most likely to reduce them;
and diver evaluation by means
of a diving test at the end of the
session.

The second course ran from 30
June–9 July and included eight
trainees from four countries
(Federated States of Micronesia,
Bruno Ned and Curtis Graham;
Marshall Islands, Candis M.
Guavis and Frankie Harris;
Palau, Gillian E. Johanes and
Shalom E. Etpison; and Vanuatu,
Sompert Gereva) and one SPC
employee (Caroline Sanchez).

The morning of the first day was
set aside for introducing staff,
visiting the site and preparing
the diving gear. In the afternoon,
the first UVC methods class was
given, mainly covering how to
set up a transect and use a fish
data sheet. A series of photos
were projected on a screen to
help trainees identify various
fish species in New Caledonia.
On the following day, the sub-
strate data sheet was explained,
together with the projection of
photos designed to facilitate
identification of various types of
substrate, including corals, ses-
sile invertebrates and algae. The
afternoon was used to present
the diving programme for the
next day and to form teams. The
remaining days of the course
were used for dives around small
islands and reefs classified as
marine reserves in order to col-
lect data. Once participants
returned to SPC headquarters,
they corrected their data. On the
last day of the course, focused on
biases and methods for reducing

Figure 7 (top): Recording
substrate data during the

practical session of the UVC
workshop.

Figure 8 (bottom): Participants
of the third UVC workshop.

estimate errors and to verify and
correct data that had been
entered with the RFID software
program.

The third workshop took place
from 21–30 July and had nine
participants (Fig. 8) from five
countries and territories (French
Polynesia, Yann Paureau and
Michel Dhieux; Kiribati, Tuake
Teema and Toaea Beiateuea;
New Caledonia, Patrice Plichon
and Christophe Glosset; Tuvalu,
Simon Salesa and Tupulaga
Poulasi; and Wallis and Futuna,
Enelio Liufau). This training
course was a bit unusual as it
was given in SPC’s two official
languages, French and English. 

The final workshop took place
from 4–13 August, again with
nine participants from five coun-
tries (Cook Islands, Ngametua
Auaenau Tangatakino and
Ngereteina George; Niue, Jamal
Talagi; Papua New Guinea, Ian
Liviko and Kilangis Erest
Komet; Tonga, Mele Ikatonga
Makasini and Elaona Vea Kava;
and Samoa, Seleni Isaia Tiitii
Matau and Mikaele Faamai).
Three divers were identified as
being suitable to participate in
the upcoming PROCFish field
activities.
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Live Reef Fish Trade Initiative assistance to Samoa

Samoa was involved in the
marine aquarium trade from the
late 1980s until 1997 when a ban
was placed on the whole indus-
try because of public concern
about the harvesting of live
rock. In 2005, during the SPC
Heads of Fisheries meeting,
Samoa indicated interest in hav-
ing SPC examine the status of
its marine aquarium trade
resources.

Given the increasing challenge
of meeting the needs of local
Samoan communities for alter-
native income generating
opportunities and employment,
Samoa officially requested
SPC’s assistance in June 2008, in
assessing marine aquarium
trade fish resources around
Upolu. SPC’s Senior Fisheries
Scientist (Live Reef Fisheries),
Being Yeeting, was assigned to
liaise and plan the details of the
work with Samoa’s Fisheries
Division. From 16 August to 2
September 2008, Being under-
took several fieldwork assign-
ments, the first of which was to
train Samoa’s fisheries officers
in UVC methods (Fig. 9), which
are used by SPC to conduct fish-
eries resource surveys. The sec-

ond assignment was to conduct
a marine aquarium fish resource
survey around Upolu, using
UVC methods and using the
newly acquired expertise of the
trained fisheries officers.

IN-COUNTRY UVC TRAINING FOR
FISHERIES OFFICERS

The three-day training of local
Samoan fisheries officers
involved classroom sessions
and in-water sessions. Ten par-
ticipants registered their inter-
est in the training, although
only four were only able to take
part in classroom sessions.
Classroom sessions included
lectures on methodology, a
description of the forms and
definitions used, fish identifica-
tion exercises using fish photos,
and an explanation and demon-
stration of how the entry and
storage of data in the RFID
database works. The in-water
exercise consisted of training
participants to estimate  fish
size and distance from the
observer, and getting individual
estimate errors to an acceptable
margin of +2 cm. This session
also focused on training partici-
pants to recognize and identify

substrate types, identify fish
species, and implementing sur-
vey techniques in order to build
personal confidence in the use
of the UVC method. Generally,
after five or six in-water practice
runs, trainees were able to con-
duct the survey with confi-
dence. 

SURVEY OF UPOLU’S MARINE
AQUARIUM FISH RESOURCES

Directly after the UVC training,
a survey of Upolu’s marine
aquarium fish trade resources
was conducted. Six sites were
surveyed: two were fished, two
were not fished, and two were
reserves. At each site, six tran-
sects (50 m x 10 m) were laid
out, resulting in a total of 36
transects around Upolu. To
enable the team to survey the
outer reefs, alias from the near-
by villages were hired (Fig. 10).
Data collected from the survey
were collated and photocopied;
the original data forms were left
with the Samoa Fisheries
Department, with copies taken
to Noumea for processing and
safe keeping.

Figure 9: In-water training of Samoan
fisheries officers.
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ATTACHMENT TRAINING IN
NOUMEA FOR SAMOA SENIOR
FISHERIES RESEARCH OFFICER

A week after the marine aquari-
um fish survey, Samoa’s Senior
Fisheries Research Officer, Joyce
Ah Leong, was attached to
SPC’s Coastal Fisheries Pro-
gramme in Noumea for two
weeks to be trained in using the
RFID database. Joyce learned
how to enter and “clean” the
Upolu marine aquarium resource
survey data, how to interpret and
analyse the data using RFID
queries, and how to write up
the survey results into a techni-
cal report. At the end of the two
weeks, Joyce became competent
in the use of the RFID database,
and was able to enter and clean
all data, and run basic analyses.
A report outline was prepared,
which she could take back to
Samoa, together with the analy-
ses of the survey data. The
results will be discussed and
integrated into the technical
report that Being is co-authoring
with Joyce, and which is expect-
ed to be completed by the end
of 2008.

REVIEW OF THE SAMOA
CIGUATERA FISH POISONING
MONITORING PROGRAMME

In addition to the Samoa marine
aquarium fish resources survey,
a review of the Samoan
Ciguatera Fish Poisoning Moni-
toring Programme was also
undertaken at the request of the
Samoa’s Fisheries Department.
The Department had already
collected algae samples to try to
confirm the occurrence of the
fish poisoning causative agent,
the dinoflagellate Gambierdiscus
spp. (Fig. 11). The samples col-
lected show no sign that the
dinoflagellate is present in the
known infected areas and so the
Fisheries Department wanted to
make sure that the sampling
protocols were done correctly.

Figure 10: Samoan alia used for transporting people
to outer reefs for survey work.

Figure 11: Ciguatera
dinoflagellate,

Gambierdiscus toxicus.

Figure 12: A view of a sample under a binocular microscope
showing cells of Gambierdiscus spp.
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Being was able to look at a few
of the processed samples and
confirm the absence of
Gambierdiscus spp. In review-
ing the sampling technique, he
interviewed a number of the
Samoan Fisheries Department
staff to learn how the sampling
was actually done. From the
interview two things became
obvious: first, the host algae
samples were collected from

reef areas that were too deep,
and second, the samples, which
were placed in containers, were
not shaken long enough to get
the dinoflagellate cells off from
the algae which are then sieved
out and counted under a micro-
scope to estimate the number
per weight of the host algae. 

It was therefore recommended
that new samples be collected

and analysed. To identify
Gambierdiscus, a processed sam-
ple from Niue (collected by SPC
several years back), known to
have the dinoflagellates,was
given to the Samoa Fisheries
Department for reference along
with some photos (Fig. 12).

Attachment training for Marshall Islands Marine Resources Authority fisheries officer

Following the marine aquarium
fish resources survey of Majuro
Atoll (April and May 2008),
there was a short-term attach-
ment training of one of
MIMRA’s fisheries officers to
learn how to use the RFID data-
base for entering, cleaning and
analysing survey, similar to the
training provided for the
Samoan fisheries officer. In late
July, fisheries officer Candice

Guavis was in Noumea to attend
the PROCFish UVC training
workshop, which also provided
her an opportunity to stay on for
an extra week to learn how to
enter and process the survey
data using the RFID database.

At the end of the week, all data
from the Majuro survey were
entered and analysed and she
was able to take the results of

the analysis with her back to
MIMRA. While it was not possi-
ble to work on a technical
report, an outline was devel-
oped for her to take back to the
Marshall Islands for review and
discussion with other survey
team members, to help them
draft their allocated parts.

Kosrae marine aquarium resources survey report

A draft Kosrae Marine Aqua-
rium Resource Survey report has
been sent to the Federated States
of Micronesia (FSM) for com-
ments. The results of the survey
show that there are 153 species
of interest to the marine aquari-
um fish trade, representing 16
main fish family groups. The
most dominant family — in
terms of number of species and
number of individuals — was
Pomacentridae, with Chromis
margaritifer being the most dom-
inant species with an overall
estimated stock of 1.72 million
individuals. 

Based on survey results, the
majority of fish species observed
were low valued species. Also,
all species observed were ones
that are quite commonly found
in other Pacific countries.
Therefore, it would seem that
the level of endemism and rarity
for fish species in Kosrae is low,

although some of these fish
species are ones that are quite
popular in the marine aquarium
trade and form the basis of most
Pacific aquarium trade opera-
tions. These include the two
angelfish Centropyge loriculus and
C. vrolikii, two damselfish Dascyllus
trimaculatus and Chrysiptera traceyi,
the dartfish Ptereleotris evides, two
anthias Pseudanthias dispar and P.

pascalus, three wrasses Gomphosus
varias (bird wrasse), Labroides
dimidiatus (cleaner wrasse) and
Thalassoma lutescens (banana
wrasse), and the green triggerfish
Balistapus undulatus.

The status of live corals around
Kosrae is very good, with an
estimated live coral coverage of
60%. The massive and table

Centropyge loriculus
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corals are the dominant types
found on the outer reefs, with
very little evidence of coral
bleaching, and will provide a
basis for coral farming.

The survey results provide a
first estimate of fish stocks,
which can be further improved
with more surveys. It is recom-
mended that at least two addi-
tional surveys be completed, if
possible.

However, before allowing
marine aquarium fish opera-
tions to go ahead (if the FSM
government decides to do so), it
is important to have a manage-
ment framework in place. This
framework should include a
management policy and plan,
with regulations and conditions
that will ensure the sustainable
use of resources. In addition, an
economic feasibility study
would also need to be conduct-

ed to work out the costs and
benefits of having a marine
aquarium trade industry. Such a
study should look at all aspects
of the chain of custody, from the
suppliers to the market. This
should be done to help provide
the information needed to
decide whether to have this
industry or not.


