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EXECUTIVE SUMMARY

The Pacific Regional Coastal Fisheries Development Programme (CoFish) conducted
fieldwork in four locations around the Federated States of Micronesia (FSM) from April to
May 2006. Palau is one of 17 Pacific Island countries and territories being surveyed over a
5—6 year period by CoFish or its associated programme PROCFish/C (Pacific Regional
Oceanic and Coastal Fisheries Development Programme, coastal component)®.

The aim of the survey work was to provide baseline information on the status of reef
fisheries, and to help fill the massive information gap that hinders the effective management
of reef fisheries.

Other programme outputs include:

e implementation of the first comprehensive multi-country comparative assessment of reef
fisheries (finfish, invertebrates and socioeconomics) ever undertaken in the Pacific
Islands region using identical methodologies at each site;

e dissemination of country reports that comprise a set of ‘reef fisheries profiles’ for the sites
in each country in order to provide information for coastal fisheries development and
management planning;

e development of a set of indicators (or reference points to fishery status) to provide
guidance when developing local and national reef fishery management plans and
monitoring programmes; and

e development of data and information management systems, including regional and
national databases.

Survey work in the FSM covered three disciplines (finfish, invertebrate and socioeconomic)
in each site, with two teams of five programme scientists (one team working in Yap and the
other in Chuuk) and several local counterparts from the Chuuk Department of Marine
Resources, the Yap State Government’s Department of Resources and Development and one
attachment from both the Pohnpei and Kosrae fisheries department. The fieldwork included
capacity building for the local counterparts through instruction on survey methodologies in
all three disciplines, including the collection of data and inputting the data into the
programme’s database.

In FSM, the four sites selected for the survey were Yyin and Riiken in Yap State, and Piis-

Panewu and Romanum in Chuuk State. These sites were selected based on specific criteria,

which included:

e having active reef fisheries,

e being representative of the country,

e being relatively closed systems (people from the site fish in well-defined fishing
grounds),

e Dbeing appropriate in size,

e possessing diverse habitat,

* CoFish and PROCFish/C are part of the same programme, with CoFish covering the countries of Niue, Nauru,
Federated States of Micronesia, Palau, Marshall Islands and Cook Islands (ACP countries covered under EDF 9
funding) and PROCFish/C countries covered under EDF 8 funding (the ACP countries: Fiji, Tonga, Papua New
Guinea, Solomon Islands, Vanuatu, Samoa, Tuvalu and Kiribati, and French overseas countries and territories
(OCTs): New Caledonia, French Polynesia, and Wallis and Futuna). Therefore, CoFish and PROCFish/C are
used synonymously in all country reports.
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e presenting no major logistical problems,

e having been previously investigated, and

e presenting particular interest for the National Department of Resources and Development,
the Chuuk Department of Marine Resources, and the Yap State Government’s
Department of Resources and Development.

Results of fieldwork at Yyin, YAP

Yyin is located on the northwest side of Yap proper centred at 9°34'N latitude and 133°08'E
longitude. Yyin is about 20 minutes’ drive from Colonia, the capital and administrative centre
of Yap State, or 40—50 minutes by outboard-powered skiff through a channel. Yyin was
chosen as a survey site because the communities are involved in coral dredging, and
resources were expected to be in poor condition. Reefs in Yap are traditionally owned by
families of high rank (clan system), which is the case for the selected communities. For
socioeconomic surveys, the neighbouring village of Gilfith to the southwest was included in
the survey.

Socioeconomics in Yyin, YAP

Fisheries are not an important sector for income generation in Yyin. Income is mainly
derived from salaries and agriculture or other sources, such as small business, and retirement
and other social fees. All households regularly eat fresh fish and most also eat invertebrates.
The consumption of fresh fish (47 kg/person/year) and invertebrates (3 kg/person/year) is
above the regional average but lower than the average across all four study sites in FSM
(62.5 kg/person/year for fish and 12.4 kg/person/year for invertebrates). Canned fish
consumption (25.5 kg/person/year) is higher than average. The average household
expenditure level represents a moderate lifestyle that combines both traditional and cash-
economy based values.

Finfish fishing is done only by males; females only fish for invertebrates. Some males fish for
both finfish and invertebrates. Finfish fishers mainly target the sheltered coastal reefs and
lagoon, seldom the outer reef. Invertebrate collection focuses on reef and soft-benthos
habitats. Finfish fishing is characterised by the combined use of castnets, gillnets, handline
and spears. Invertebrate fisheries mainly involve the use of simple tools. Some fishing is done
using paddle canoes.

Finfish resources in Yyin, YAP

The status of finfish resources in Yyin at the time of surveys was very good. Yyin is not
dependent on fishing for income generation and, although the community consumes a high
quantity of fresh fish, the density of the population per reef habitat areas and per fishing
ground does not impose a very high pressure on the overall resources. However, more impact
is inflicted on the internal back-reef habitat due to the higher frequency of trips to this habitat
compared to the other areas. Outer reefs displayed the highest density, size, biomass and
diversity of fish, suggesting that this environment is healthy and only lightly exploited. Both
the trophic composition, equally composed of herbivores and carnivores, and the average fish
size and size ratio suggest that the system is still healthy. The frequent sightings of the rare
and protected species, Bolbometopon muricatum, and of top predators (sharks) were further
signs of healthy resources. Moreover, in both habitats studied, the reefs appeared very healthy
and rich in live coral. The customary tenure system is still working and restricts fishing to
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people of a family clan. The current reef stocks appeared to be within sustainable limits for
the subsistence needs of the local community.

Invertebrate resources in Yyin, YAP

There was a broad range of shallow-water reef habitats suitable for a full range of giant clams
species at Yyin, although most habitats were not extensive. For this part of the Pacific, the
two native giant clam species present (7ridacna maxima and Hippopus hippopus) represent a
limited range of species for this large island system in the western Pacific, close to the centre
of biodiversity. Surprisingly, 7. squamosa and T. derasa were not noted. The overall density
for T. maxima is low, especially inside the lagoon, and moderate-to-low on the outer-reef
slope. The average density recorded for H. hippopus is moderate. Both species presented a
full range of size classes from juveniles to large adults, suggesting that, despite the low
densities, spawning and recruitment are still occurring. In general, the status of giant clams at
Yyin was moderately impacted and the habitat available shallow and limited.

Local reef conditions at Yyin constitute a habitat that is limited in scale but good for juvenile
and adult commercial topshells (Trochus niloticus). Trochus was not common on shallow-
water reefs in the lagoon, but density was high within ‘core’ aggregations at the reef slope. In
the outer slope, densities were all much greater than 500—600 shells/ha, which is the
minimum threshold density recommended before commercial harvests can be considered.
Most size classes were present and the high numbers of large, old shells occurring within
aggregations indicate that stocks have not been comprehensively fished in previous harvests.
However, the lack of juvenile and newly recruiting trochus suggests that fishery managers
might need to wait a few spawning seasons before beginning commercial fishing. Survey
results suggest that trochus in Yyin are, in general, well managed. The blacklip pearl oyster,
Pinctada margaritifera was absent from Yyin.

Yyin has a limited amount of shallow, sheltered lagoon area suitable for a range of sea
cucumber species. Fifteen commercial species were recorded at Yyin plus one indicator
species, but the small size of the site and the lack of developed habitats were limiting factors.
Presence and density data suggest that sea cucumbers have been under significant fishing or
environmental pressure in the past; however, some species were recorded at reasonable
density, especially in protected inshore areas. There were no high-density stocks identified
although, in some areas, Actinopyga sp. were still abundant, although few larger individuals
(>12 cm) were present. Stocks of the high-value sandfish (Holothuria scabra) were absent,
despite the suitability of the environment for this species. Another high-value species, black
teatfish (H. nobilis) was at low density.

Recommendations for Yyin, YAP

¢ A monitoring system be established for finfish and selected invertebrate stocks to follow
changes in these resources.

e Night spearfishing and shark feeding be controlled.

e The establishment of MPAs be considered by the Yyin community as a possible
management tool, as in other areas in Yap.

e Sand mining be carefully located to avoid impacting the fishing grounds.



e Stronger management measures be applied to the small populations of giant clams,
especially the larger, older clams, to ensure a viable stock of clams for subsistence use in
this part of Yap.

e Before beginning a harvest of the commercial topshell (Trochus niloticus), fishery
managers wait until a strong recruitment peak is detected, i.e. after a few spawning
seasons.

e Black teatfish (Holothuria nobilis), a high-value species, needs to be closely managed to
ensure that broodstock are protected at viable spawning densities within reserve areas, to
ensure continuation of this species in the fishery.

e The Fisheries Department monitor developments in hatchery-based rearing and re-
stocking activities for sea cucumbers, as this technique, once refined, may be used to re-
create spawning populations at a number of locations in the future.

Results of fieldwork in Riiken, YAP

Riiken is located on the east coast of Gagil Island centred at 9°33'N latitude and 133°12'E
longitude. A causeway links Gagil Island to Yap proper. Riiken is about 50 minutes drive
from Colonia, the capital and urban centre of Yap State, or 20-30 minutes by outboard-
powered skiff. Riiken was chosen as a survey site because the community has the only
marine protected area on Yap, which was declared on its traditional fishing grounds. For
socioeconomic surveys, the neighbouring village of Wanyang to the south was included.

Socioeconomics in Riiken, YAP

Fisheries are not an important sector for income generation in Riiken. Only 11% of all
households obtain secondary income from fisheries. In contrast, salaries are of highest
importance, complemented by income from agriculture and other sources, such as small
business and retirement and other social fees. All households eat fresh fish and more than half
also eat invertebrates regularly. Fresh fish consumption (44 kg/person/year) is below the
average across all study sites in FSM. Although to a lesser extent, the same observation is
true for invertebrate consumption (10 kg/person/year). Canned fish consumption
(47 kg/person/year) is much higher than average.

People in Riiken combine traditional and cash-based economic values. Remittances do not
play any role. Most finfish fishing is done by males, while females are responsible for
collecting invertebrates. Finfish fishers mainly target the sheltered coastal reefs and rarely the
outer reef. Finfish fishing uses various techniques, including castnets, gillnets, handlines and
spears. Invertebrate fishers collect from the combined soft benthos and reeftop, and harvest
lobsters and giant clams along the reef. Although a very small proportion of the invertebrate
catch (mostly lobsters) is caught for sale outside the community, overall, Riiken’s
invertebrate fisheries are not conducted for sale. Most fishing is done without any boat
transport, except for outer-reef and passage fishing, which requires paddling canoes.

Finfish resources in Riiken, YAP

The assessment indicated that the status of finfish resources in this site was good. This is due
to the naturally rich condition of the reefs. The substrate was mostly coral rock, with a large
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amount of live coral, advantaging selected families of herbivores, such as Acanthuridae and
Scaridae, which were dominant here. The frequent sightings of large predators (sharks) and
rare species, such as Bolbometopon muricatum, were further signs of good health. Fish
density was the highest in the country and biomass the second-highest; biodiversity was high
compared to the average for the region. However, when analysed at the reef-habitat level,
resources were very variable: in the coastal reefs and intermediate reefs, where most fishing
is carried out and fisher density the highest, fish density and biomass were the lowest at this
site. Therefore, effects of fishing pressure were apparent; fish sizes, numbers of fish and
number of species were all smaller, suggesting that in these habitats the fishing pressure is
rather high.

Invertebrate resources in Riiken, YAP

At Riiken, a full range of shallow-water reef habitats suitable for giant clams was present;
however, these areas were not extensive. Only two native giant clam species were present:
Tridacna maxima and Hippopus hippopus. T. derasa was noted but these records were
derived partially from imported shells. Giant-clam densities are quite low, which gives cause
for concern, since large individuals need to be at close proximity to one another (at high
density) for successful reproduction. Nevertheless, the size frequency distribution showed
that recruitment was still occurring, and there is hope for recovery as the full size range (from
juveniles to large, reproductive adults) is present. In general, the status of giant clams at
Riiken was moderately impacted by fishing.

Suitable habitat for juvenile and adult commercial topshell trochus (7rochus niloticus) was
available, although limited in area. Trochus was not common across reefs at Riiken, but
density was high within ‘core’ aggregations. High densities were also recorded in the MPA,
offering good potential for the surrounding reefs. Of the five stations surveyed in the MPA
and outer reef slope, four held trochus at densities >500—-600 shells/ha, which is the minimum
density recommended before commercial harvests can be considered. Most trochus size
classes were present, indicating that previous harvests have not comprehensively fished the
stock or targeted mature shells larger than the maximum size limit. Survey results suggest
that trochus stocks in Riiken area are marginally impacted by fishing. The blacklip pearl
oyster, Pinctada margaritifera, was rare at Riiken.

Riiken has suitable areas of shallow, sheltered lagoon suitable for a range of more inshore sea
cucumber species. However, the lack of a more typical lagoon limits the potential for a full
range of species. Fourteen species of sea cucumber were recorded at Riiken, including
thirteen commercial species, which was fewer than expected, due to the small scale of the site
and the relative lack of oceanic-influenced habitats. Presence and density data suggest that
sea cucumbers have been under significant fishing or environmental pressure in the past;
however, some species were recorded at reasonable density. The high-value sandfish
(Holothuria scabra) was still present, but not well distributed across the site, representing the
last remnants of a critically important stock for future fishery considerations or future
aquaculture opportunities.

Recommendations for Riiken, YAP

¢ Fishing pressure on lobsters be monitored and managed, as this particular resource makes
up most of the reported invertebrate annual catch.
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e A monitoring programme be established so the effects of the already established MPA on
resource status and thus fishing potential of the local fishing ground can be followed and
documented.

e (Careful consideration be given in the location of sand mining in order to avoid impacting
the fishing grounds.

e Management measures be introduced to ensure that aggregations of large, older giant
clams are protected from fishing and therefore the sustainability of the resource can be
maintained.

e High-value sea cucumber species, such as sandfish (Holothuria scabra) and black teatfish
(H. nobilis), be given extra management scrutiny, to ensure that broodstock of these
species remains at viable spawning densities in order to ensure continuation of the
fishery.

e The Fisheries Department monitor developments in hatchery-based rearing and re-
stocking activities for sea cucumbers, as this technique, once refined, may be used to re-
create spawning populations at a number of locations in the future.

Results of fieldwork in Piis-Panewu, CHUUK

Chuuk is a large, semi-enclosed shallow atoll lagoon system. Both low and high islands are
common with many patch reefs in the lagoon. The main influence is predominantly oceanic,
although fringing, intermediate and offshore reefs are present. Piis-Panewu is located in the
north of Chuuk lagoon, centred around 7°40'N latitude and 151°50'E longitude. Piis-Panewu
is an hour by outboard-powered skiff from Weno, the capital and business centre of Chuuk
State. Piis-Panewu is a coral atoll with two villages, Nukan and Sopotiw, and there are
several passages through the reef that provide a strong ocean influence.

Socioeconomics in Piis-Panewu, CHUUK

The Piis-Panewu community has good access to a wide range of habitats, including sheltered
coastal reef, lagoon, mangroves, outer reef and passages in an open-access environment. The
community is completely dependent on marine resources for home consumption and for most
of their cash income. The availability of motorised boats, the short, one-hour boat journey to
the urban market of Weno, and the regular visits of agents to the island make it possible for
the community to commercially exploit its fishery resources. The consumption of fresh fish
(79 kg/person/year) and invertebrates (14.4 kg/person/year) is high. Both figures are above
the average found across all study sites in FSM. By comparison, canned fish consumption is
low (2.4 kg/person/year). Consumption and income patterns highlight the traditional lifestyle
of the community. However, the import prices of staple food items and the transport and fuel
costs increase the need to generate cash income to satisfy the relatively high costs of living.
Remittances do not play an important role for many households; more households rather rely
on food sent from family members in Weno.

Traditional roles show in the fact that males fish for finfish, while females collect most of the
invertebrates. However, males are the main commercial fishers of invertebrates. Commercial
catches of lobsters, béche-de-mer, giant clams, trochus and octopus account for most of the
annual invertebrate harvest. However, the fact that fishing targets a very few species only,
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that the average annual catch per fisher is very high for reeftop gleaning, and the lack of any
fisheries management give reason for concern.

Overall, CPUEs are moderate (1.7-2.5 kg/hour of fishing trip) and higher at the outer reef
than in sheltered coastal reef areas close to shore. Spear diving, handlining, gillnetting and
deep-bottom lining are the main techniques used. Average fish sizes increase, as expected,
with distance from shore. Overall, fish sizes are large, 25 cm in catches from the sheltered
coastal reef and 35 cm in catches from the outer reef. However, the average size of Scaridae
is 25 c¢cm in catches from all habitats.

Finfish resources in Piis-Panewu, CHUUK

The status of finfish resources in Piis-Panewu was rather poor. Although the reefs are
naturally rich, with high cover of live coral, they do not provide suitable habitat for
carnivores associated with soft bottom, such as Lethrinidae and Mullidae. When analysed at
the reef-habitat level, resources were rather variable. The intermediate reefs provided the
richest habitat, with highest density and biomass of finfish; back-reefs were the poorest of the
three habitats. The outer reefs were unusually poor for an oceanic location: the density,
biomass and biodiversity of finfish were lower than the intermediate-reef values, and size and
size ratio were the absolute lowest. Average size ratio was below 50% for Scaridae. Outer-
reef values of all biological parameters analysed were also the lowest in the country.

Herbivores strongly dominated all reefs, including the outer reefs, with Acanthuridae and
Scaridae in very high numbers and Lutjanidae almost totally absent from their typical habitats
in the outer reefs, where they are most frequently fished: this is another sign of serious impact
of fishing on specific target species. The dominance of herbivores, especially Acanthuridae
and Scaridae, could be partially explained by the type of environment, which is mainly
composed of hard bottom. In fact, the outer reefs were found to be more frequently targeted
than the other habitats, an unusual case compared to the other sites in the country. Resources
in the outer and back-reefs showed the first signs of high fishing pressures in terms of lower
fish density, biomass, size and biodiversity compared to intermediate reefs at the site, and to
similar habitats in the country.

Invertebrate resources in Piis-Panewu, CHUUK

There was a wide range of shallow-water reef habitats suitable for giant clams despite much
of the protected back-reef shorelines being sandy and without much hard benthos, and most
of the environment being oceanic-influenced and exposed (e.g. to recent typhoons in 2002
and 2003). For this part of the Pacific, only four species of giant clam were present: Tridacna
maxima, T. crocea, T. squamosa, and Hippopus hippopus. Distribution, density and size
measures indicate that all stocks are impacted by fishing, and stocks of the larger species are
severely depleted.

Reefs at Piis-Panewu provide an extensive and reasonably good habitat for juvenile and adult
trochus (Trochus niloticus), the commercial topshell. Trochus was relatively common across
reefs at Piis-Panewu but density was low to moderate. Despite the current ban on commercial
fishing, ongoing commercial fishing was noted, and there were anecdotal reports that trochus
could be sold in Weno. Most sizes were present but no strong year class was currently visible
below the commercial size class range. Overall, survey results suggested that trochus in the
Piis-Panewu study area are heavily impacted by fishing and presently well below the

Xiv



threshold density at which commercial fishing should be contemplated. The blacklip pearl
oyster, Pinctada margaritifera, was relatively uncommon at Piis-Panewu.

Piis-Panewu has extensive areas of shallow- and deep-water sheltered lagoon and barrier reef
habitat that is suitable for sea cucumbers, although the lack of rich inshore embayments
somewhat limited the range of species. Fourteen species of sea cucumber were recorded,
which is fewer than expected for this location in the Pacific, but local environmental factors
play a part in limiting some species. Commercial sea cucumber stocks are rare and only occur
at low density. Presence and density data suggest that sea cucumbers have been under
significant fishing or environmental pressure. If there has been no recent fishing at this site,
then it appears that species that are easily targeted (and depleted), such as the black teatfish
(Holothuria nobilis), have not recovered from earlier fishing activities.

Recommendations for Piis-Panewu, CHUUK

e Baseline studies be undertaken to identify possible problem areas so that a fisheries
management strategy that addresses major problem areas can be developed to stop and
preferably reverse detrimental fisheries exploitation and, at the same time, to secure the
community’s livelihood.

e All communities and community members (male and female) on Piis-Panewu and other
nearby islands be involved in the development of the fisheries management strategy
covering both finfish and invertebrates, in order to ensure cooperation and compliance
with management measures.

e State and national partners, in close cooperation with the Piis-Panewu community and all
male and female fishers concerned, develop and enforce standards to control the
commercial exploitation of béche-de-mer, lobsters, trochus, giant clams and octopus as
part of the fisheries management strategy.

e As a first step, the fishing of commercial species of sea cucumbers for export be strictly
controlled through a moratorium until stocks recover.

e (Consideration be given to establishing an MPA, where adult sea cucumbers and other
species could be placed for protection in viable spawning aggregations (2050 individuals
placed within one section of their normal reef habitat — 5 m apart for sea cucumbers);
however, strict enforcement would be needed to protect these potential spawning groups.

e The Fisheries Department monitor developments in hatchery-based rearing and re-
stocking activities for sea cucumbers, as this technique, once refined, may be used to re-

create spawning populations at a number of locations in the future.

e Spear diving, the most frequent fishing method used, be regulated, and night spearfishing
banned. The use of gillnets in lagoon reefs should also be controlled.

e (Careful attention be given to the location of sand mining, in order to avoid impacting
fishing grounds.
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Results of fieldwork in Romanum, CHUUK

Romanum is located in the north-northwest of Chuuk lagoon at 7°27'N latitude and 151°35'E
longitude. Romanum is less than an hour by outboard-powered skiff from Weno, the capital
and main urban centre of Chuuk State. Romanum is a small volcanic island with two villages,
Winisi and Chorong. Habitat within the lagoon system generally reflects the oceanic
influence. The communities at Romanum rely on the harvesting of marine resources for their
own subsistence needs and as a source of income, regularly transporting their catch to Weno
for marketing.

Socioeconomics in Romanum, CHUUK

The Romanum community has good access to a wide range of habitats, including sheltered
coastal reef, lagoon, outer reef and passages in an open-access environment. However, the
community has few if any alternatives to fishing and limited access to agricultural
production. The community is highly dependent on marine resources for home consumption
and for almost all cash income. The availability of motorised boats, the short journey to the
urban market of Weno, and the regular visits of agents to the island make it possible for the
community to commercially exploit its fishery resources. Consumption of fresh fish
(81 kg/person/year) and invertebrates (18.5 kg/person/year) is high. Both figures are above
the average found across all study sites in FSM. Canned fish consumption is less
(12 kg/person/year).

Consumption and income patterns highlight the traditional lifestyle. However, the import
prices of staple food items also require cash income to satisfy basic living costs, which are
relatively high. Remittances benefit about half of the population to a limited extent only.
Traditional roles show in the fact that males fish for finfish, while females collect most of the
invertebrates. Female fishers are organised into smaller groups serving agents and
supermarkets that order octopus and other invertebrates. Males are the main commercial
fishers of béche-de-mer, lobsters, trochus and giant clams.

Overall, CPUEs are moderate with 2—2.5 kg catch/hour of fishing trip and do not significantly
change among habitats. Spear diving is the main technique used, sometimes complemented
by deep-bottom lining and gillnetting. Reported average fish sizes increase, as expected, with
distance from shore. Overall, reported average fish lengths are large: 25 cm in catches from
the sheltered coastal reef and ~35 cm in outer-reef catches. The main families caught (i.e.
Scaridae and Acanthuridae) reflect the major use of spear diving.

Results from the invertebrate fisher survey show that commercial catches of béche-de-mer
species account for most of the annual invertebrate harvest (wet weight), followed by the
other commercial target species: lobsters, trochus and giant clams. However, the fact that
fishing targets a very few species only, that the average annual catch per fisher is very high
fo