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EXECUTIVE SUMMARY

The coastal component of the Pacific Regional Oceanic and Coastal Fisheries Development
Programme (PROCFish/C) conducted fieldwork in five locations around New Caledonia. As
New Caledonia was the home base for the PROCFish/C project, fieldwork was conducted site
by site between fieldwork activities in other countries. Fieldwork in New Caledonia was
undertaken in March, April and November 2003; January, February, April, June, August and
November 2004; April and May 2005; January to March 2006; and January and February
2007. New Caledonia is one of 17 Pacific Island countries and territories being surveyed over
a 5-6 year period by PROCFish or its associated programme CoFish (Pacific Regional
Coastal Fisheries Development Programme)®.

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 New Caledonia covered three disciplines (finfish, invertebrate and
socioeconomic) in each site, with sites surveyed on each trip by a team of two to five
programme scientists and several local counterparts from the Fisheries Department,
Provinces and IRD. 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 New Caledonia, the five sites selected for the survey were Ouassé, Thio, Luengoni,
Oundjo and Moindou.

* 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.



These sites were selected based on specific criteria, which included:

e having active reef fisheries,

e Dbeing representative of the country,

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

being appropriate in size,

possessing diverse habitat,

presenting no major logistical problems,

having been previously investigated, and

presenting particular interest for the Service de la Marine Marchande et des Péches
Maritimes and the three Provinces in New Caledonia.

Results of fieldwork in Ouassé

The village of Ouassé is located on the east coast of Grand Terre at the position of
21°28°03"S and 166°02°09"E. Its fishing ground is exclusive and limited. The
geomorphology of the lagoon is complex, with at least three separate lines of reef (including
a secondary, inshore ‘false’ barrier reef) forming sectors within the lagoon with differing
degrees of land—ocean influence and exposure. In the outer lagoon, there were large, deep-
water sections that had unrestricted water exchange with the open ocean and very dynamic
water flow. As one moved closer to the shoreline, the parallel lines of reef provided ever-
increasing levels of protection from the prevailing winds and swell. The bays along the coast
were mainly influenced by land, and were therefore richer, with less oceanic through-flow.
Coral habitats were also subjected to outflows from the land, including sediments from the
nearby mining operations. The fishing area is mostly exploited for subsistence purposes, but
may on rare occasions be commercially fished for the benefit of the community as a whole.

Socioeconomics in Ouassé

Fisheries do not play a major role in generating income in Ouassé; salaries, small business,
and retirement and other social revenues are more important. Fresh-fish consumption
(21 kg/person/year) is low by regional comparison and also compared to the average of all
other PROCFish sites in New Caledonia. Invertebrate consumption is also low
(14.3 kg/person/year). The low household expenditure level indicates that the community
enjoys a traditional lifestyle and meets much of its subsistence needs with agricultural and
fisheries produce. With the isolated location of the community and the difficulties and costs
involved in transport and marketing, there are limited opportunities for commercial fishing of
species such as trochus or lobsters.

Finfish resources in Ouassé

Overall, Ouass¢ finfish resources appear to be in relatively good condition and slightly better
than the average of the five New Caledonia study sites. This result, combined with the
sighting of a large group of very rare and vulnerable bumphead parrotfish, suggests that the
area’s finfish resources are relatively healthy. However, detailed assessment at reef level also
reveals a systematic, lower-than-average abundance for both snappers (Lutjanidae) and
emperors (Lethrinidae). First signs of impacts on carnivore species (especially Lethrinidae)
are visible as lower biomass and sizes in the coastal and back-reefs, where most fishing is
done and gillnets are often used. However, the reef habitat seems relatively rich and the
ecosystem supporting finfish resources healthy.
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Invertebrates in Ouassé

The range of giant clam species in Ouassé, their occurrence across the site, and the density of
aggregations indicate that giant clam stocks are only marginally impacted by fishing.
Moderate exploitation is most evident in the lower abundance of the larger species Tridacna
squamosa and Hippopus hippopus. Shell size ranges of 7. maxima and the larger clam species
show that fishing is occurring. However, T. crocea are well suited to the embayments at
Ouassé and represent a healthy, non-impacted stock.

Data on MOP distribution, density and shell size suggest that trochus (7rochus niloticus) are
relatively common at Ouassé. However, present densities are too low to support commercial
fishing, and stocks should be rested from commercial fishing until densities at the best
locations reach ~500 trochus/ha. The blacklip pearl oyster (Pinctada margaritifera) was
relatively common, while Tectus pyramis was less abundant than might be expected.

The presence of a wide range of sea cucumber stocks reflected the varied environment of the
extensive east coast lagoon at Ouassé. Presence and density data collected on commercial sea
cucumber species show that there is limited pressure on stocks from commercialisation and
that stocks are only marginally impacted by fishing.

Recommendations for Ouassé

e Further studies are needed to find out why snappers (Lutjanidae) and emperors
(Lethrinidae) are systematically lower in abundance in Ouassé than the regional average.
Until further information is available, a precautionary approach to fisheries management
may consist in limiting the catches of snappers and emperors. The efficiency of this trial
should then be evaluated by closely monitoring these resources.

e Marine resource management measures and monitoring activities be undertaken to
accompany any expansion in finfish fishing to ensure that finfish remain available for
subsistence use by future generations.

e Considering the high quality of habitat in Ouass¢, marine protected areas be considered as
a primary management tool.

e The use of gillnets be controlled in the shallow lagoons and back-reefs, which are the
areas under most pressure from fishing.

e Trochus stocks be rested from commercial fishing until densities double at the best
locations (until they reach ~500 trochus/ha). The abundance of smaller-sized shells on the
reef be monitored to get an indication if there is any upcoming strong recruitment to the
fishery. Consideration may be given to protecting the larger size classes of trochus
(>12 cm), which are valuable spawners (produce large numbers of eggs) and are not
preferred by industry buyers.

e Further dive assessments be completed both in the more protected inshore lagoon and at

more exposed locations to get an indication of the extent and strength of deep-water
stocks of high-value white teatfish (Holothuria fuscogilva) in Ouassé.
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Results of fieldwork in Thio

The survey site called “Thio’ in this report (22 km x 10 km), actually centres on Port Bouquet
(21°43°35"S and 166°26"15"E), whose fishing ground includes the bay of Thio and the
barrier reef located between Toupeti pass and north Ngoé pass. Here the geomorphology is
quite characteristic, with a bay formed by high islands and long intermediate reefs offering
360° protection. Terrigenous (land-based) effects are very important here, in the form of
siltation washed from the nearby mines. Each clan owns its own fishing area; however,
shared associations among fishers make it difficult to define precise sectors as exclusive to
specific clans. To simplify, we can define this area as exclusive to the combined set of clans.
The exploitation of the lagoon is for commercial as well as subsistence purposes.

Socioeconomics in Thio

Most fishers in Thio fish for commercial purposes and fishing is the most important source of
income for almost 48% of all households. All households in the community eat fresh fish and
invertebrates; hence, seafood is marketed outside the community. Canned fish does not play
any substantial role. Fresh-fish consumption (~22 kg/person/year) is low compared to the
regional average and the average of all five PROCFish sites in New Caledonia
(~30 kg/person/year). In contrast, invertebrate consumption in Thio (~35 kg/person/year)
exceeds that of fresh fish and is among the highest of all sites surveyed in New Caledonia.
The low level of household expenditure and the high dependency on fisheries for income,
suggest that the Thio community is rather traditional. Both males and females target finfish
and invertebrates, but more males exclusively fish for finfish and more females exclusively
collect invertebrates.

Fisheries are diverse: finfish are caught in the sheltered coastal reef, lagoon and outer-reef;
invertebrates are gleaned from reeftop, mangrove and soft-bottom areas. In addition, béche-
de-mer, lobsters, trochus, giant clams and octopus are dive fisheries and mainly commercially
oriented. Various fishing techniques are used: gillnets, castnets, handlines and a variety of
spear techniques, as well as free-diving and simple collection techniques in the case of
invertebrate fishing.

Finfish resources in Thio

The status of finfish resources in Thio is similar to the average across PROCFish/C study
sites in the country. This result, coupled with the relatively good condition of the substrate
and live corals, suggests that the area’s finfish resources are relatively healthy. However,
detailed assessment at reef level also revealed a systematic lower-than-average abundance for
snappers (Lutjanidae), emperors (Lethrinidae) and goatfish (Mullidae). This may be due
either to unfavourable environmental conditions for these species or to greater-than-average
impact from fishing carnivorous species. Fishing in Thio is mostly carried out for commercial
purposes. The impact on fish resources is still light due to the low population and the large
reef area available. However, preferentially caught species (Lethrinus spp.) appeared to suffer
initial depletion.

Invertebrate resources in Thio

Thio has a relatively complete range of giant clam species, some of which are now becoming
rare in other parts of the Pacific, even in New Caledonia. However, abundances of the largest
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species (Tridacna derasa and T. squamosa) were relatively low and Hippopus hippopus was
scarce, which suggests fishing pressure is impacting these species. The densities of
T. maxima and T. crocea in Thio were reasonably high, and these species displayed a
‘complete’ range of size classes, which suggests that these more common clam stocks are
only marginally impacted by fishing pressure. The small number of juveniles of 7. derasa,
H. hippopus and, to some extent, 7. squamosa, reflects both the scarcity of recruitment in
these species and the cryptic habit of these solitary clam species.

Trochus (Trochus niloticus) are relatively common at Thio, as are other grazing gastropods
(e.g. Tectus pyramis). Aggregations assessed show that there is a good stock of adult trochus
of spawning size, but that densities are presently below the level at which commercial fishing
is recommended. The blacklip pearl oyster (Pinctada margaritifera) was relatively common
at Thio but not at sufficient densities to encourage commercial fishing of shell. The scale of
shell beds was limited at Thio, but Anadara spp. (arc shells) were relatively common and a
full complement of shell sizes was found. This result implies that the present shell beds are
not significantly impacted by fishing pressure.

Based on the wide range of sea cucumber stocks and the presence and density data collected
in survey, stocks are only marginally impacted by fishing. Greenfish (Stichopus chloronotus)
was widespread across the fishing area in Thio and was recorded at relatively high density.

Recommendations for Thio

e Further studies be conducted to find out why snappers (Lutjanidae), emperors
(Lethrinidae) and goatfish (Mullidae) are relatively scarce. Until the cause has been
found, a precautionary approach to fisheries management should be taken by limiting the
catches of snappers, emperors and goatfish. The efficiency of this trial then be evaluated
by monitoring these resources.

o Further development of reef finfish fisheries to improve food and financial security of the
people of Thio may be sustainable in the intermediate and outer reef areas, provided any
expansion of finfish fishing is accompanied by marine resource management and
monitoring activities to prevent overfishing.

e Considering the high quality of habitat in Thio, marine protected areas be considered as a
primary management tool.

e Trochus (Trochus niloticus) stocks be ‘rested’ until densities increase to approximately
500 individuals per ha in the main aggregations and a larger component of smaller shell
sizes are seen on the reef.

e (Consideration be given to protecting the larger size classes of trochus (>12 cm), which
are valuable spawners (produce exceptionally large numbers of eggs), and not preferred
by industry buyers.

e Further monitoring be conducted, both around the more protected mid-shore reefs and at

more exposed locations, to determine the extent and strength of deep-water stocks of the
high-value white teatfish (Holothuria fuscogilva) in Thio.
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Results of fieldwork in Luengoni

The island of Lifou is part of a group of uplifted coral islands, the Loyalty Islands, located to
the east of Grand Terre, near the trench of New Hebrides. The PROCFish/C sites on this
island, Luengoni and Joj (combined for the purpose of this report as ‘Luengoni’), are part of
the district of Losi, and are located on the east coast of Lifou, at the central position of
21°0220"S and 167°25°34"E. The fishing area is contained between the Cape of Pines in the
south and the site called ‘Hutr’ in the north. It is divided into two small lagoons, ~1.5 km x
0.8 km in surface area. The habitats at this site are difficult to classify, especially since the
reef system is very small in size. The coastal reefs function as outer reefs, and the
intermediate reefs can be classified as back-reefs. Fishing in this pseudo-lagoon is both for
commercial and subsistence purposes. Ciguatera is very common among many species. The
region is classified ‘exclusive’, with no tabu areas.

Socioeconomics in Luengoni

Fisheries are not an important source of income in Luengoni; salaries, small business and
retirement and other social fees provide most income. However, people in Luengoni
frequently eat fresh fish and invertebrates and almost all households have someone who
fishes for subsistence or leisure. Fishery produce is hardly ever marketed within the Luengoni
community and any sales mainly target external markets. Fresh-fish consumption in
Luengoni (~36 kg/person/year) is about the same as the regional average and ranks among
the highest across all five PROCFish/C sites investigated in New Caledonia. Invertebrate
consumption is extremely low (5.5 kg/person/year).

Most fishers are males who fish for finfish; very few females engage in any fisheries. Male
fishers target mainly the lagoon and some the sheltered coastal reef. Fishing techniques are
varied: mainly gillnets, handlines, castnets and spears. Invertebrate fisheries are marginal;
however, the lobster fishery plays a more important role, particularly in generating income.

Finfish resources in Luengoni

The status of finfish resources in Luengoni is similar to that in other New Caledonia study
sites but slightly better for some specific families. However, biomass was low in the outer
reefs, due to small average fish size and low average density. This could be the direct impact
of spearfishing at night, especially manifest in the small size ratio for Scaridae. Overall,
Luengoni finfish resources appeared to be in average-to-good condition. The reef habitat
seemed relatively rich, with good cover of live coral on the outer reefs, and able to support
healthy finfish resources. Populations of emperors (Lethrinidae) in Luengoni were richer than
in the other sites, due especially to a large population of Gnathodentex aureolineatus
(goldlined seabream) in the back-reefs; however other carnivores were rare. Populations of
Mullidae were relatively rich in the back-reefs, displaying the highest abundance and biomass
in the country, especially of yellowfin goatfish (Mulloidichthys vanicolensis).

Invertebrate resources in Luengoni
At Luengoni, sheltered areas of shallow-water lagoon and reef were limited and largely open
to ocean influences and swell. The exposed, simple fringing reef and offshore banks were not

suitable for the full range of giant clams found in New Caledonia, and only three species
were recorded in survey (Tridacna maxima, T. squamosa and Hippopus hippopus). The
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elongate clam 7. maxima had the highest density, but its aggregations were unremarkable.
The other species present at Luengoni (Hippopus hippopus and T. squamosa) were rare and at
densities lower than expected. Although 7. maxima displayed a relatively ‘full’ range of size
classes, including small, young clams, which indicate successful spawning and recruitment,
the general low abundance of clams and scarcity of large clams suggest that clams are
moderately impacted by fishing at Luengoni.

Habitat for adult trochus (7rochus niloticus) is moderately extensive but not ideal for these
grazing gastropods. Habitat for juvenile trochus (rubble-covered back-reef) was not
extensive, and food was limiting in this mainly oceanic-influenced system. Trochus
introduced to this area in 1989 as juveniles do not seem to have become established as a self-
maintaining population. The low commercial value green topshell (Tectus pyramis) and
blacklip pearl oyster (Pinctada margaritifera) were also rare at Luengoni, while the green
snail (Turbo marmoratus) was absent.

Only seven commercial sea cucumber species were recorded at Luengoni, which reflected the
geography of the location and the exposed nature of the habitats present. Commercial species
were well distributed across the study area: medium- and high-value species, such as
leopardfish or tigerfish (Bohadschia argus) and black teatfish (Holothuria nobilis), were
relatively common and under low fishing pressure. Densities of black teatfish (H. nobilis)
were especially high, similar to those recorded in locations where sea cucumber stocks are
protected from commercial fishing. Unfortunately, the area available for any prospective
fishery for this valuable species is very limited at Luengoni.

Recommendations for Luengoni

e Any future expansion of finfish fishing be accompanied by marine resource management
measures, such as marine protected areas.

e Any future commercial fishing plans for sea cucumber acknowledge the ‘natural’ limit of
stocks in this area (due to the limited environmental conditions) and allow for the fact that
stock recovery from fishing is likely to be slower than normal.

e Any future trochus introductions be made using adult trochus, instead of juveniles. Adults
can be aggregated and then protected and be allowed to breed and replenish the reefs with
young.

Results of fieldwork at Oundjo

Located on the west coast of Grand Terre, at 21°02°30”S and 164°41'47"E, Oundjo is a
coastal village surrounded by mangroves. Its fishing area is limited by the Gatope pass in the
north and the Goyeta pass in the south, with a surface area of 23 km x 4.5 km. Only a very
poorly defined zone in the north within a radius of about 7 km from the village can be
considered as exclusive to Oundjo; the southern sector is not under the control of the village.
This zone, which is shared with the Gatope clan, includes a tabu area, the ‘blue hole’, located
on the barrier reef at the position 21°03°12"S and 164°41°47"E. The lagoon is very shallow
and a large part is sandy. Here, rivers discharge their siltation from the land during the rainy
season in larger amounts than found elsewhere. The fishers of Oundjo exploit the lagoon and
the mangroves both commercially and for subsistence purposes.
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Socioeconomics in Oundjo

Fisheries are the most important source of income in Oundjo; however, salaries and income
from small business and retirement and other social fees also play a role. All households eat
fresh fish and most also invertebrates regularly. Fresh-fish consumption (~34 kg/person/year)
is about average for the region and among the highest values of the five PROCFish/C sites
surveyed in New Caledonia. Invertebrate consumption (46 kg/person/year) is outstandingly
high and exceeds that of fresh fish by 35%.

Most male fishers target only finfish and most female fishers collect invertebrates. Finfish
fishers mainly target the sheltered coastal reefs and lagoon and much less the outer reef.
Invertebrate fisheries are mainly commercial, with collection mainly from mangroves and on
reeftops, while some male fishers also collect béche-de-mer, lobsters and trochus for
commercial purposes. Finfish are caught using a combination of castnets, gillnets, handlines
and spears. Invertebrate fisheries mainly involve the use of simple tools and sometimes
motorised boat transport to reach certain fishing areas.

The Oundjo community is one of the major suppliers of fish to agents for the greater Noumea
market and fisheries play an important role for income generation. Given the limited local
alternatives for other income sources for people in Oundjo, it can be assumed that fisheries
will continue to play an important role in the future. Depending on transport and marketing
cost and market demand in Noumea, it is possible that fishing pressure on certain species, e.g.
mud crabs, lobsters, trochus and selected finfish species will increase. Although the fishing
grounds in Oundjo are large, stocks of these selectively targeted species may need to be
monitored in the future.

Finfish resources in Oundjo

The status of finfish resources in Oundjo is much poorer than the average across New
Caledonia study sites and is relatively overfished. The reef habitat seemed relatively rich but
the biomass and abundance of fish were low. Detailed assessment at reef level also revealed a
systematic, lower-than-average abundance of all families except Acanthuridae and Scaridae
in the outer reefs (the richest environments at this site) and the back-reefs, and
Chaetodontidae, which, in the coastal, intermediate and outer reefs, have the highest
abundance of all sites. Preliminary results, together with the lack of carnivores observed,
suggest that this trend is probably due to intense fishing. Only coastal reefs displayed
relatively high density of snappers; in the other habitats, populations of snappers (Lutjanidae)
and emperors (Lethrinidae) were systematically lower than the regional average. Further
development of reef finfish fisheries to improve food and financial security of the people of
Oundjo may not be sustainable at this point. Oundjo has a traditional tabu area but the fishing
pressure on resources has reached too precarious a level to show any advantage from such a
traditional management measure.

Invertebrate resources in Oundjo

Oundjo has a relatively complete range of giant clam species, some of which are now
becoming rare in other parts of the Pacific. The shallow-water lagoon was very suitable for
the elongate clam Tridacna maxima and inshore sites were suitable for Hippopus hippopus,
which was relatively common at Oundjo compared to other PROCFish/C sites in New
Caledonia. Giant clam density in Oundjo was reasonably high for 7. maxima; most species
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groups displayed a ‘complete’ range of size classes, which supports the assumption that clam
stocks are only marginally impacted by fishing pressure. However, abundances of the largest
species (7. derasa and T. squamosa) were relatively low. These two species are usually the
first to decline through fishing pressure, and are already depleted at Oundjo.

Trochus (Trochus niloticus) at Oundjo is relatively common, as are other grazing gastropods
(e.g. Tectus pyramis). Densities of the aggregations assessed are presently below the level at
which commercial fishing is recommended. Small trochus were noted (shells < 8cm), which
is promising for future growth of the stock. The blacklip pearl oyster (Pinctada
margaritifera) was relatively common at Oundjo, but not sufficient to encourage commercial
fishing of shell. Shell beds at Oundjo were richer further away from the village, where
Anadara spp. were relatively common. A full complement of shell sizes was recorded, which
implies that the shell beds distant from the village are not significantly impacted by fishing
pressure.

Based on the wide range of sea cucumber species and the presence and density data collected
in survey, it is concluded that there is only moderate pressure on stocks from
commercialisation, and that fishing pressure is being successfully managed. The premium-
value sandfish (Holothuria scabra) was found at reasonable density at two locations.

Recommendations for Oundjo

e Further studies to elucidate the cause of the relative scarcity of snappers (Lutjanidae) and
emperors (Lethrinidae) be initiated. Until the cause has been found, a precautionary
approach to fisheries management be taken by limiting the catches of snappers and
emperors, which were systematically lower in abundance than the regional average,
except at coastal reefs. The efficiency of this trial then needs to be evaluated by closely
monitoring these resources.

e There be no further development of reef finfish fisheries to improve food and financial
security of the people of Oundjo as this is considered not to be sustainable at this point.

e Marine resource management and monitoring activities be developed and implemented to
protect the remaining finfish resources.

e Before commercial fishing is re-considered, stocks of trochus (7rochus niloticus) at
Oundjo be ‘rested’ until densities increase to approximately 500/ha in the main
aggregations.

e (Consideration be given to protecting the larger size classes of trochus (>12 cm), which
are valuable spawners and not preferred by industry buyers.

e Further assessment be undertaken to determine the availability of the white teatfish

(Holothuria fuscogilva) and other deep-water sea cucumber stocks. Effort should
preferably be concentrated along the northerly and two southerly passages.
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Results of fieldwork in Moindou

Moindou village is located on the west coast of Grande Terre, at the position 21°41°31"S and
165°40°38"E. The village is located inland, near the mangroves. The fishing area is limited by
Ouarai pass in the south and by the point 21°41°S and 165°30°E in the north, with a surface
area of 25 km x 7 km. This is an ‘open-access’ area and subject to strong fishing pressure for
commercial, recreational and sustenance purposes. The Moindou sector is characterised by
very large areas of shallow sandy bottom and by large seagrass meadows. The coastal
habitats were very difficult to explore with diving gear due to the elevated turbidity of the
water. Mangroves occupy large areas and their exploitation causes problems regarding the
management of mangrove crab stocks. There are no reserves protected from fishing, nor any
tabu areas.

Socioeconomics in Moindou

Salaries and small business are the most important income sources for households in
Moindou. Only 30% of all households rely on fisheries for income generation but most
(17.5%) only as secondary income. However, all households eat fresh fish and invertebrates.
Fresh-fish consumption (33 kg/person/year) is about average for the region and among the
higher values of the five PROCFish/C sites surveyed in New Caledonia. Invertebrate
consumption (23.5 kg/person/year) is about average compared to the country sites surveyed.
The average household expenditure level in Moindou is well above the country average and
no remittances are received, suggesting that the people in Moindou have adopted a rather
urbanised lifestyle.

Most fishers target both finfish and invertebrates. A few male fishers target exclusively
finfish and about half of female fishers collect only invertebrates. Most fishers are male, and
they account for most of the reported impact. Main impact by fisher and catch is imposed on
the sheltered coastal reefs and lagoon and very little on the outer reef. Invertebrates are
mostly collected from the mangroves; much less impact is reported for reeftop and soft-
benthos gleaning. Finfish are caught using a combination of gillnets, castnets, handlines and
spears. Gleaning for invertebrates is done using very simple tools only. Mud crabs are caught
by hand, using sticks and iron bars, or baited cages and the number of external fishers give
the community, fishery services and other administrative authorities cause for concern.

Finfish resources in Moindou

The status of finfish resources in Moindou was similar to or slightly poorer than the average
across the New Caledonia study sites. However, the reef habitat seemed relatively rich and
the ecosystem supporting finfish resources quite healthy. The populations of Lutjanidae,
Lethrinidae and Mullidae were in the low-value ranges for the country, but similar to those in
Ouassé, Thio and Oundjo. A lack of suitable habitats for these carnivores (who prefer soft
bottom) could possibly explain this low abundance. Biomass was comparable to values in
Luengoni and Oundjo, while density was similar to the averages in Oundjo and Thio.
Moindou reefs displayed some of the lowest values of density for Acanthuridae, Siganidae
and Labridae, low values of density and biomass for Lutjanidae, Lethrinidae and Mullidae,
but the highest abundance of Scaridae (due to a very high density of small parrotfish in the
intermediate reefs). Siganidae (rabbitfish) displayed some of the lowest densities, particularly
in the coastal, back- and outer reefs, possibly related to the high consumption of rabbitfish,
especially of those caught in coastal reefs. The fishing pressure may already have impacted
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the fish population, and the lack of large-sized fish, especially among carnivorous families, is
a response to heavy fishing.

Invertebrate resources in Moindou

Reef habitat at Moindou provided ample refuge areas with sufficient depth and water flow for
all the species of clams, including the larger species 7. derasa and T. squamosa. In general,
the current densities and the range of size classes suggest that giant clam stocks are less
impacted by fishing pressure than at other sites in New Caledonia. Tridacna crocea was not
recorded but may be present on inshore reefs. 7. gigas was missing from the site and is
generally not found around Grande Terre, New Caledonia. 7. maxima and the larger
T. derasa were located at the ‘false’ barrier reef and back-reefs at relatively high densities.
Hippopus hippopus was also relatively common compared to in the other PROCFish sites in
New Caledonia, which is a promising indication of stock condition. However, overall,
abundances of the largest species 7. derasa and T. squamosa were low and survey results
suggest that these species are heavily impacted from fishing. 7. derasa and T. squamosa clam
meat is still regularly marketed at the main fish market in Noumea.

Trochus (Trochus niloticus) at Moindou are moderately common, as are other grazing
gastropods (e.g. Tectus pyramis). Densities of the main aggregations assessed are presently at
levels at which commercial fishing is not recommended. Even though some stations had
densities >500—-600 /ha, these were limited to a small number of stations in difficult-to-reach
locations outside the barrier reef. All sizes of trochus were noted (including shells <8 cm),
which indicates that recruitment is still occurring, which is promising for future growth of the
stock. The blacklip pearl oyster (Pinctada margaritifera) and silver-mouthed turban (7urbo
argyrostomus) were relatively common at Moindou, but not in sufficient amounts to
encourage commercial fishing of shell.

Moindou has a diverse range of environments suitable for sea cucumbers and the range of sea
cucumber species recorded here was large, partially reflecting the varied environment, but
also the fact that the export fishery is controlled. Presence and density data suggest that there
has been moderate-to-high pressure on stocks from commercialisation. The presence of
reasonable numbers of black teatfish (Holothuria nobilis) suggests that fishing is now less
active, although many species are only found at moderate densities. The high-value sandfish
(H. scabra) was found, but in low amounts, despite reported exceptionally high abundances
in previous years. The premium-value white teatfish (H. fuscogilva) was noted in deep-water
assessments at reasonable densities.

Recommendations for Moindou

e (Careful monitoring and management of the mud crab resource and fishing practices be
implemented, including limiting the total annual catch, the catching methods, and the
number of external fishers who target mud crabs in the Moindou fishing ground.

e Further studies be conducted to find out if the cause of the relative scarcity of snappers
(Lutjanidae), emperors (Lethrinidae) and goatfish (Mullidae) is related to fishing practice.
Until the cause has been found, a precautionary approach to fisheries management may be
taken by limiting the catches of snappers, emperors and goatfish. The efficiency of this
trial can then be evaluated by monitoring these resources.
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Any further development of reef fish fisheries to improve food and financial security of
the people of Moindou be carefully managed and accompanied by monitoring activities.
Considering the high quality of habitat in Moindou, marine protected areas can be
considered as a primary management tool.

Commercial trochus (Trochus niloticus) fishing not begin until densities reach >500
trochus/ha) in all main aggregations. Protection needs to be given to trochus >12 cm,
which are valuable spawners and are not preferred by industry buyers.

Protective measures be taken to allow the sandfish (Holothuria scabra) to recover, as the
habitat looked very suitable for this high-value species.

Further assessment of the premium-value white teatfish (Holothuria fuscogilva) be

undertaken to determine the full condition of this stock and availability for commercial
fishing.
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RESUME

Les agents chargés de la composante cotiere du Programme régional de développement des
péches océaniques et cotieres (PROCFish/C) ont réalisé des enquétes de terrain, sur cinq sites
dispersés autour de la Nouvelle-Calédonie. Etant donné que le programme PROCFish/C était
géré depuis la Nouvelle-Calédonie, les travaux de terrain ont été conduits site par site, entre
ceux menés dans les autres pays. En Nouvelle-Calédonie, les enquétes de terrain ont été
réalisées en mars, avril et novembre 2003, en janvier, février, avril, juin, aolt et novembre
2004, aux mois d’avril et de mai 2005, de janvier & mars 2006 et en janvier et février 2007.
La Nouvelle-Calédonie est 1’un des dix-sept Etats et Territoires insulaires océaniens ayant fait
I’objet d’une évaluation sur une période de cinq a six ans, dans le cadre de PROCFish ou de
son pr(;gramme connexe, CoFish (Programme régional de développement de la péche
coticre)”.

Les enquétes réalisées visaient a recueillir des données de référence sur I’état des ressources
récifales, afin de combler 1’énorme déficit d’informations qui fait obstacle a la bonne gestion
de ces ressources.

Les autres résultats attendus du programme étaient notamment :

e la réalisation, pour la toute premiere fois en Océanie, d’une évaluation exhaustive et
comparative des ressources récifales de plusieurs pays (poissons, invertébrés et aspects
socioéconomiques), grace a une méthode normalisée, appliquée a chaque site d’étude ;

e la diffusion de rapports de pays comprenant un ensemble de « profils des ressources
récifales » des différents sites étudiés dans chaque pays, afin de transmettre les
informations nécessaires a la planification de la gestion et du développement de la péche
cotiére ;

e [’¢laboration d’une série d’indicateurs (ou de points de référence sur ’état des ressources)
afin de guider I’établissement de plans de gestion des ressources récifales et de
programmes de suivi aux échelons local et national ; et

¢ la mise en place de systémes de gestion des données et de I’information, notamment des
bases de données régionales et nationales.

Les enquétes conduites en Nouvelle-Calédonie sur chacun des sites s’articulaient autour de
trois volets (les poissons, les invertébrés et les aspects socioéconomiques). A chaque mission,
une équipe composée de deux a cinq scientifiques du programme et de plusieurs agents
locaux du service des péches, des provinces et de I’'IRD, se chargeait d’étudier les sites. Au
cours des travaux de terrain, I’équipe a formé ses homologues locaux aux méthodes
d’enquéte et de comptage employées dans chacun des trois volets, notamment a la collecte de
données et a leur saisie dans la base de données du programme.

En Nouvelle-Calédonie, les cinq sites retenus pour le travail d’enquétes étaient : Ouassé,
Thio, Luengoni, Oundjo et Moindou.

? CoFish et PROCFish/C sont les deux composantes d’un méme programme, CoFish ciblant Niue, Nauru, les
Etats fédérés de Micronésie, Palau, les Tles Marshall et les fles Cook (pays ACP bénéficiant d’un financement au
titre du 9° FED) et PROCFish/C, les pays bénéficiant de fonds alloués au titre du 8° FED (pays ACP : iles Fidji,
Tonga, Papouasie-Nouvelle-Guinée, iles Salomon, Vanuatu, Samoa, Tuvalu et Kiribati, et collectivités
frangaises d’outre-mer : Nouvelle-Calédonie, Polynésie frangaise, Wallis et Futuna). Les termes CoFish et
PROCFish/C sont, par conséquent, employés indifféremment dans tous les rapports de pays.
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Ces sites ont été sélectionnés selon des criteres précis et devaient notamment :

e ¢tre le siege d’une péche récifale active ;

e ¢tre représentatifs du pays ;

e constituer des systémes relativement fermés (les populations environnantes péchent dans
des zones bien définies) ;

couvrir une superficie appropriée ;

présenter une grande diversité d’habitats ;

ne pas poser de problémes logistiques majeurs ;

avoir été étudiés auparavant ; et

présenter un intérét particulier pour le Service de la marine marchande et des péches
maritimes (SMMPM) et les trois provinces de la Nouvelle-Calédonie.

Résultats des travaux de terrain effectués a Ouassé

La tribu de Ouassé est située sur la cote est de la Grande Terre, par 21° 28" 03" de latitude
sud et 166° 02" 09" de longitude est. Sa zone de péche est exclusive et limitée. La
géomorphologie du lagon est complexe : on reléve au moins trois récifs distincts, notamment
un « pseudo » récif-barriére cotier secondaire, qui, au sein du lagon, délimitent des secteurs
différemment exposés aux influences océaniques et continentales. A I’extérieur du lagon, on
note de vastes zones profondes ou se produisent des échanges d’eaux libres avec le large et
un fort hydrodynamisme. Lorsque I’on se rapproche du littoral, la succession de récifs offre
une protection contre les vents dominants et la houle. Les baies du littoral sont
principalement influencées par les terres et, par conséquent, plus riches, tandis que les
échanges avec ’océan sont moindres. Les habitats coralliens sont également exposés aux
¢coulements en provenance des terres, qui contiennent notamment des sédiments originaires
des exploitations minieres avoisinantes. La zone de péche est principalement exploitée a des
fins de subsistance, mais il arrive, a de rares occasions, que les poissons soient vendus au
profit de toute la communauté.

Enquétes socioéconomiques : Ouassé

A Ouassé, la péche ne joue pas un role majeur en matiére de génération de revenus ; les
salaires, les petites entreprises, les pensions de retraite et d’autres prestations sociales
occupent une place plus importante. La consommation de poisson frais (21 kg par personne et
par an) est faible par rapport au reste de la région et a la moyenne de tous les autres sites
PROCFish de Nouvelle-Calédonie. La consommation d’invertébrés est, elle aussi, peu élevée
(14,3 kg par personne et par an). Par ailleurs, le niveau peu élevé des dépenses des ménages
montre que la communauté conserve un mode de vie traditionnel et que ses membres
satisfont une grande partie de leurs besoins alimentaires grace a I’agriculture et a la péche. De
plus, compte tenu de I’isolement géographique de la communauté, ainsi que des difficultés et
des frais résultant du transport et de la commercialisation des produits, la péche commerciale
d’especes comme le troca ou la langouste ne présente qu’un intérét limité.

Ressources en poissons : Ouassé

Dans I’ensemble, 1’état des ressources en poissons de Ouassé semble plutdét bon, voire
légerement meilleur que la moyenne relevée sur les cing sites d’étude de Nouvelle-Calédonie.
Associé a I’observation d’une concentration de perroquets a bosse tres rares et vulnérables, ce
résultat laisse a penser que les ressources en poissons de la zone sont relativement en bon
¢tat. Toutefois, une évaluation détaillée a 1’échelle du récif a également mis en évidence une
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abondance des vivaneaux (lutjanidés) et des empereurs (lethrinidés) systématiquement
inférieure a la moyenne. Les premiers signes des effets sur les especes carnivores, en
particulier les lethrinidés, sont visibles : on reléve une biomasse et des tailles inférieures sur
le récif cotier et ’arriere-récif, ou se déroule la majeure partie des activités de péche et ou
sont fréquemment utilisés des filets maillants. Toutefois, 1’habitat récifal parait relativement
riche et I’écosystéme, qui garantit les ressources en poissons, en bonne santg.

Ressources en invertébrés : Ouassé

La diversit¢ des especes de bénitiers, leur présence sur le site et la densité de leurs
concentrations indiquent qu’a Ouassé, la pression de péche qui s’exerce sur les stocks de
bénitiers est faible. La preuve la plus évidente de cette exploitation modérée est la faible
abondance des espéces de grande taille Tridacna squamosa et Hippopus hippopus. La
diversité¢ de la taille des coquilles de 7. maxima et des especes de grande taille signale
I’existence d’une activit¢ de péche. Toutefois, les spécimens de 7. crocea s’adaptent
parfaitement aux baies de Ouassé et forment un stock sain, sur lequel la péche n’a pas d’effet
néfaste.

Les informations relatives a la répartition, la densité et la taille de la coquille des especes
nacrieres donnent a penser que le troca (Trochus niloticus) est relativement commun a
Ouassé. Toutefois, les densités actuelles de trocas ne permettent pas [’exploitation
commerciale de ceux-ci, et il faut s’abstenir de toute péche commerciale tant que la densité
des sites les plus fournis n’avoisine pas 500 trocas par hectare. L huitre perliere a lévres
noires (Pinctada margaritifera) est relativement commune, tandis que Tectus pyramis 1’est
moins que ce a quoi on aurait pu s’attendre.

La grande diversité d’holothuries refléte I’environnement vari¢ du vaste lagon de Ouassé,
situé¢ sur la cote est du Territoire. Les informations relatives a la présence et a la densité
d’especes commerciales d’holothuries collectées dans le cadre de I’enquéte dénotent une
pression limitée de I’exploitation commerciale sur les stocks. De plus, elles montrent que les
populations ne sont que faiblement affectées par la péche.

Recommandations pour Ouassé

e Il convient de conduire d’autres enquétes afin de déterminer pour quelles raisons, a
Ouassé, I’abondance de vivaneaux et d’empereurs, appartenant respectivement a la
famille des lutjanidés et des lethrinidés, est systématiquement inférieure a la moyenne
régionale. Jusqu’a ce que de nouvelles informations soient disponibles, il faut adopter le
principe de précaution dans la gestion des péches, ce qui pourrait se traduire par la
limitation des prises de ces deux especes. Un suivi constant de 1’état de ces ressources
permettra ensuite de jauger 1’efficacité des mesures appliquées.

e [’expansion de la péche des poissons doit s’accompagner de mesures de gestion des
ressources marines et d’activités de suivi, afin de faire en sorte que les générations futures

puissent continuer d’exploiter les ressources halieutiques a des fins de subsistance.

e Compte tenu de la qualité de I’habitat a Ouassé, des aires marines protégées doivent étre
envisagées comme principal outil de gestion.
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e L’utilisation de filets maillants doit étre controlée dans les eaux peu profondes du lagon et
sur les arriere-récifs, ou la pression de péche est la plus forte.

e I faut s’abstenir de pratiquer la péche commerciale du troca jusqu’a ce que sa densité
double sur les sites les plus fournis (objectif : prés de 500 trocas/ha). L’abondance des
coquillages de petite taille sur le récif doit étre surveillée et servir d’indicateur au cas ou
le nombre de pécheurs venait a augmenter fortement. Il faudra peut-étre envisager de
protéger les trocas appartenant aux classes de taille supérieure (>12 cm de diamétre),
précieux géniteurs qui pondent de nombreux ceufs et ne sont pas particuliérement
recherchés par les acheteurs.

e D’autres évaluations réalisées en plongée doivent étre conduites a Ouassé€, tant dans le
lagon intérieur protégé, que sur les sites davantage exposés, afin d’évaluer la taille et
I’état des stocks d’holothuries blanches a mamelles (H. fuscogilva.), espéce des eaux
profondes a forte valeur commerciale.

Résultats des travaux de terrain effectués a Thio

Le site d’enquéte appelé « Thio » dans le présent rapport (qui s’étend sur 22 km de long et
10 km de large), se trouve en réalit¢ a Port Bouquet (a 21°43" 35" de latitude sud et
166° 26" 15" de longitude est), dont la zone de péche comprend la baie de Thio et le récif-
barriére situé entre la passe de Toupeti et la passe nord de Ngoé. La géomorphologie de ce
site est tout a fait caractéristique. Il s’agit d’une baie composée d’iles hautes et de récifs
intermédiaires offrant une protection a 360 degrés. Les apports terrigénes (d’origine
continentale) y sont considérables : on observe un envasement provoqué par un ruissellement
provenant des mines environnantes. Chaque clan dispose d’une zone de péche qui lui est
propre. Il est toutefois difficile de savoir précisément quels secteurs sont réservés a tels ou
tels clans, étant donné que les pécheurs s’associent entre eux pour se partager les zones de
péche. Pour simplifier, on peut dire que cette zone appartient a un groupe composé¢ de
plusieurs clans. Les ressources du lagon sont exploitées a des fins commerciales et de
subsistance.

Enquétes socioéconomiques : Thio

A Thio, la plupart des pécheurs pratiquent cette activité a des fins commerciales et la péche
constitue la premiére source de revenus pour prés de 48 pour cent des familles. Dans tous les
foyers du village, on mange du poisson frais et des invertébrés ; les produits de la mer sont,
par conséquent, commercialisés en dehors de la communauté. Le poisson en conserve ne joue
pas un role prédominant. La consommation de poisson frais (environ 22 kg par personne et
par an) est faible par rapport a la moyenne régionale et a celle estimée pour les cinq sites
PROCFish de Nouvelle-Calédonie (environ 30 kg par personne et par an). A Thio, la quantité
d’invertébrés consommés (environ 35 kg par personne et par an) est en revanche supérieure a
la quantité de poisson frais consommé par la population et compte parmi les plus élevées de
tous les sites étudiés en Nouvelle-Calédonie. Etant donné que les dépenses des ménages sont
minimes et que les habitants de Thio tirent 1’essentiel de leurs revenus de la péche, on
considere que cette communauté a un mode de vie plutot traditionnel. Aussi bien les hommes
que les femmes ciblent les poissons et les invertébrés, mais davantage d’hommes péchent
exclusivement du poisson, tandis que les femmes sont plus nombreuses a se consacrer
uniquement a la collecte d’invertébrés.
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Les zones de péche sont multiples : les poissons sont capturés sur le récif cotier protégé, dans
le lagon et sur le tombant récifal externe, et les invertébrés sont prélevés sur le platier récifal,
dans la mangrove et les zones de fonds meubles. On note par ailleurs que les holothuries, les
langoustes, les trocas, les bénitiers et les poulpes sont péchés en plongée, le plus souvent a
des fins commerciales. Divers engins sont utilisés pour capturer le poisson : filets maillants,
éperviers, palangrottes et fusils a harpon. Enfin, les invertébrés sont prélevés en plongée libre
ou a pied.

Ressources en poissons : Thio

A Thio, I’état des ressources en poissons est comparable & la moyenne calculée pour
I’ensemble des sites PROCFish étudiés en Nouvelle-Calédonie. Ce résultat, associé au fait
que le substrat et les coraux vivants sont relativement sains, semble indiquer que les
ressources en poissons de la zone se portent plutot bien. Une évaluation détaillée a I’échelle
du récif a toutefois révélé une abondance des vivaneaux (lutjanidés), des empereurs
(lethrinidés) et des rougets (mullidés) systématiquement inférieure a la moyenne. Cela peut
étre di a des conditions environnementales peu favorables au développement de ces especes
ou & une surpéche des carnivores. A Thio, la péche est surtout pratiquée a des fins
commerciales. L’impact de cette activité sur les ressources en poissons reste limité, en raison
de la faible densité de population et de 1’étendue de la zone récifale. Néanmoins, les espeéces
les plus péchées (Lethrinus spp.) semblent étre en voie d’épuisement.

Ressources en invertébrés : Thio

Le site de Thio abrite toute une variété d’espeéces de bénitiers, dont certaines tendent a
disparaitre dans d’autres régions du Pacifique, y compris en Nouvelle-Calédonie. Les plus
grands bénitiers (Tridacna derasa et T. squamosa) sont toutefois relativement peu abondants
et Hippopus hippopus est rare. Il semble donc que ces especes soient soumises a une forte
pression de péche. A Thio, les densités de 7. maxima et de T. crocea sont assez élevées et
toutes les classes de taille sont représentées, ce qui permet de penser que la pression de péche
qui s’exerce sur ces stocks de bénitiers plus communs est moindre. Le petit nombre de
juvéniles de T. derasa, de H. hippopus et, dans une certaine mesure, de 7. squamosa montre
que le recrutement de ces especes est insuffisant et que ces bénitiers solitaires ont un
comportement cryptique.

Le troca (Trochus niloticus) est, au méme titre que d’autres gastéropodes brouteurs (tels que
Tectus pyramis), relativement commun sur le site de Thio. Les concentrations de trocas
observées durant I’enquéte montrent qu’il existe un important stock d’adultes ayant atteint
une taille suffisante pour se reproduire, mais que les densités sont actuellement & un niveau
nettement inférieur au minimum recommand¢ pour la péche commerciale. Si I’huitre perlieére
a lévres noires (Pinctada margaritifera) est relativement commune a Thio, sa densité est trop
insuffisante pour encourager la péche de cette espece a des fins commerciales. L’étendue des
gisements de coquillages est limitée sur le site de Thio ; les arches (4nadara spp.) sont
toutefois relativement communes et des spécimens de toutes les tailles sont présents. Ces
résultats tendent a indiquer que la pression de péche qui s’exerce sur les gisements de
coquillages existants est faible.

La grande diversité des stocks d’holothuries et les données relatives a leur présence et a leur

densité, recueillies dans le cadre de 1’enquéte, montrent que les ressources sont soumises a
une pression de péche relativement faible. Le trépang vert (Stichopus chloronotus),
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surnommé « ananas vert » en Nouvelle-Calédonie, est trés présent dans la zone de péche de
Thio et sa densité est relativement élevée.

Recommandations pour Thio

e Des ¢tudes complémentaires doivent étre menées afin de comprendre pourquoi les
vivaneaux (lutjanidés), les empereurs (lethrinidés) et les rougets (mullidés) sont
relativement rares. Tant qu’aucune explication n’est trouvée, il faut adopter une stratégie
de gestion des ressources halieutiques fondée sur le principe de précaution et limiter les
prises de ces especes. Le suivi de 1’état de ces ressources permettra ensuite d’évaluer
I’efficacité des mesures prises.

e Le développement de la péche de poissons de récif en vue d’améliorer la sécurité
alimentaire et financiére des habitants de Thio pourra se poursuivre sur le récif
intermédiaire et le tombant récifal externe, a condition que celui-ci s’accompagne de
mesures de gestion des ressources marines et d’activités de suivi, afin de prévenir la
surpéche.

e Compte tenu de la qualité de I’habitat sur le site de Thio, les aires marines protégées
doivent étre considérées comme un outil de gestion particulierement important.

e Les stocks de trocas (Trochus niloticus) ne doivent plus étre exploités jusqu’a ce que leur
densité atteigne environ 500 individus par hectare dans les principales concentrations et
que des coquilles de plus petite taille soient observées sur le récif.

e Il convient d’envisager des mesures de protection des trocas appartenant aux classes de
taille supérieure (=12 cm de diamétre), qui constituent de précieux géniteurs (pouvant
pondre une quantité exceptionnelle d’ceufs) et qui sont moins prisés sur le marché.

e D’autres activités de suivi doivent étre menées autour des récifs intermédiaires les mieux
protégés et dans les zones les plus exposées, afin d’évaluer la taille et 1’état des stocks
d’holothuries blanches a mamelles (Holothuria fuscogilva), espéce des eaux profondes a
forte valeur commerciale, sur le site de Thio.

Résultats des travaux de terrain effectués a Luengoni

L’ile de Lifou fait partie d’un groupe d’iles coralliennes surélevées, les Iles Loyauté, situé a
I’est de la Grande Terre, pres de la fosse des Nouvelles-Hébrides. Les sites PROCFish/C de
cette 1le, Luengoni et Joj (tous deux désignés par « Luengoni » aux fins du présent rapport),
font partie du district de Ldssi et se situent sur la coté est de Lifou, par 21° 02” 20" de latitude
sud et 167° 25" 34" de longitude est. La zone de péche se trouve entre le Cap des Pins au sud
et le site appelé « Hutr », au nord. Elle est divisée en deux petits lagons, qui s’étendent sur
environ 1,5 kilométre de long et 800 metres de large. Il est difficile de caractériser les habitats
sur ce site, notamment en raison de 1’étroitesse du systeéme récifal. Les récifs cotiers font
office de tombant récifal externe et les récifs intermédiaires peuvent étre considérés comme
des arriére-récifs. Dans ce pseudo-lagon, la péche est pratiquée a des fins commerciales et de
subsistance. La ciguatera est largement répandue chez bon nombre d’espéces. Le secteur est
considéré comme exclusif et ne comprend aucune zone taboue.
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Enquétes socioéconomiques : Luengoni

A Luengoni, la péche n’est pas la premiére source de revenus. Les salaires, les petites
entreprises, les pensions de retraite et les autres prestations sociales générent davantage de
revenus. Pourtant, les habitants de Luengoni consomment souvent du poisson frais et des
invertébrés, et presque toutes les familles comptent un membre qui péche pour sa propre
consommation ou pour le plaisir. Les produits de la péche ne sont presque jamais
commercialisés au sein de la tribu de Luengoni, les ventes se faisant la plupart du temps sur
les marchés extérieurs. La consommation de poisson frais (environ 36 kg par personne et par
an) est a peu prés égale a la moyenne régionale et figure parmi les plus élevées de tous les
sites PROCFish/C étudiés en Nouvelle-Calédonie. La consommation d’invertébrés est
extrémement faible (5,5 kg par personne et par an).

La plupart des pécheurs sont des hommes, qui capturent exclusivement des poissons, les
femmes étant peu nombreuses a pratiquer une quelconque forme de péche. Les hommes
péchent surtout dans le lagon et parfois sur le récif cotier protégé. Diverses techniques de
péche sont employées, les plus répandues étant la péche au filet maillant, la péche a la
palangrotte, la péche a I’épervier et la péche au fusil-harpon. La collecte d’invertébrés est une
activité marginale. La péche a la langouste joue toutefois un réle prépondérant, notamment en
tant qu’activité rémunératrice.

Ressources en poissons . Luengoni

A Luengoni, 1’état des ressources en poissons est identique a celui des autres sites d’étude de
Nouvelle-Calédonie, voire légérement meilleur pour ce qui concerne certaines familles. La
biomasse est en revanche faible sur le tombant récifal externe. La taille moyenne des
poissons est petite et la densité moyenne, peu élevée. La péche au fusil-harpon de nuit
pourrait bien étre a ’origine de ce phénomene, qui se traduit surtout par un faible ratio des
tailles chez les scaridés. Dans 1’ensemble, les ressources en poissons de Luengoni sont dans
un état moyennement bon a bon. L’habitat récifal semble plutot riche (on observe une
couverture corallienne vivante dense sur le tombant récifal externe) et favorable au
développement des ressources en poissons. A Luengoni, les populations d’empereurs
(lethrinidés) sont plus importantes que sur les autres sites, ce qui est en particulier di a la
présence d’un grand nombre de Gnathodentex aureolineatus (empereur stri¢) sur les arriere-
récifs. Les autres carnivores sont en revanche rares. Les populations de mullidés sont
relativement denses sur les arriere-récifs : on enregistre les plus fortes densités et abondances
du pays, notamment pour le capucin de Vanicolo (Mulloidichthys vanicolensis).

Ressources en invertébrés : Luengoni

A Luengoni, les zones protégées dans les eaux peu profondes du lagon et sur le récif sont
limitées et exposées aux influences océaniques et a la houle. Le seul récif frangeant exposé et
les bancs situés au large ne conviennent pas a toute la variété d’especes de bénitiers présentes
en Nouvelle-Calédonie, puisque seuls trois espéces sont représentées (7ridacna maxima, T.
squamosa et Hippopus hippopus). Si le bénitier allongé 7. maxima présente la densité la plus
¢levée, on note que ses concentrations sont infimes. Les deux autres espeéces présentes sur le
site de Luengoni (Hippopus hippopus et T. squamosa) sont rares et leurs densités sont moins
importantes que ce a quoi on aurait pu s’attendre. Bien que I’on observe toutes les classes de
taille pour 7. maxima, y compris des juvéniles de petite taille, ce qui indique que la ponte et
le recrutement ont bien lieu, les bénitiers sont en général peu abondants et les spécimens de

XXviil



grande taille, rares. Il semble donc qu’a Luengoni, les stocks de bénitiers sont modérément
affectés par la péche.

L’habitat des trocas adultes (Trochus niloticus) est relativement étendu, mais ne convient pas
parfaitement a ces gastéropodes brouteurs. Celui des jeunes trocas (arriere-récif couvert de
débris) est quant a lui réduit et la nourriture manque dans ce systéme majoritairement exposé
aux influences océaniques. Il semble que les juvéniles introduits dans cette zone en 1989
n’ont pas réussi a s’établir de facon a maintenir le stock en équilibre. Tectus pyramis, une
espece a faible valeur commerciale étroitement apparentée aux trocas, et I’huitre perlicre a
lévres noires (Pinctada margaritifera) sont également rares sur le site de Luengoni. Le
burgau (Turbo marmoratus) est quant a lui totalement absent.

A Luengoni, on dénombre seulement sept espéces commerciales d’holothuries, ce qui est di
a la géographie du site et au niveau d’exposition des habitats. Les espéces commerciales sont
bien réparties sur la zone étudiée : les especes ayant une valeur commerciale moyenne ou
¢levée, comme 1’holothurie 1€opard (Bohadschia argus) et 1’holothurie noire a mamelles
(Holothuria nobilis), sont relativement communes et soumises a une faible pression de péche.
Les densités d’holothuries noires a mamelles (H. nobilis) sont particulierement ¢€levées et
rappellent celles enregistrées dans d’autres lieux ou 1’exploitation commerciale d’holothuries
est réglementée. Malheureusement, la superficie de la zone de péche de Luengoni est tres
limitée.

Recommandations pour Luengoni

e A T’avenir, le développement de la péche de poissons devra s’accompagner de mesures de
gestion des ressources marines, telles que la création d’aires marines protégées.

e Pour ce qui est des holothuries, les futurs plans en matieére de péche commerciale doivent
reconnaitre les limites « naturelles » des stocks de la zone (en raison des conditions
environnementales défavorables) et prendre en compte le fait que la reconstitution des
stocks risque de se faire plus lentement que d’habitude.

e Désormais, il est préférable d’introduire des trocas adultes, plutdt que des juvéniles. Les
adultes pourront en effet étre regroupés et protégés, de facon a ce que ceux-ci pondent et
repeuplent les récifs en juvéniles.

Résultats des travaux de terrain effectués a Oundjo

Située sur la c6té ouest de la Grande Terre, par 21° 02” 30" de latitude sud et 164° 41" 47" de
longitude est, la tribu d’Oundjo est une communauté cotiére bordée de mangroves. Sa zone
de péche, délimitée au nord par la passe de Gatope et au sud par la passe de Goyeta, s’étend
sur 23 kilométres de long et 4,5 kilometres de large. Seul un territoire trés mal défini, situé¢ au
nord, dans un rayon d’environ 7 kilométres au large des cotes d’Oundjo, est considéré comme
« exclusif », le secteur sud n’étant pas réservé a la tribu. Cette zone, partagée avec le clan
Gatope, comprend un lieu tabou, le «trou bleu », qui se situe sur le récif-barriére, par
21° 03" 127 de latitude sud et 164° 41" 47" de longitude est. Le lagon est trés peu profond et
en grande partie sablonneux. A cet endroit, les riviéres déposent durant la saison des pluies
des quantités de sédiments terrigénes bien supérieures a celles observées ailleurs. Les
pécheurs d’Oundjo exploitent les ressources du lagon et des mangroves a des fins
commerciales et de subsistance.
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Enquétes socioéconomiques : Oundjo

La péche est la principale source de revenus des habitants d’Oundjo, méme si les salaires, les
petites entreprises, les pensions de retraite et les autres prestations sociales figurent également
en bonne place. Tous les ménages mangent régulierement du poisson frais et des invertébrés.
La consommation de poisson frais (environ 34 kg par personne et par an) est proche de la
moyenne régionale et I’une des plus ¢élevées des cinq sites PROCFish étudiés en Nouvelle-
Calédonie. La consommation d’invertébrés (46 kg par personne et par an) est extrémement
¢levée et dépasse de 35 pour cent celle de poisson frais.

La majorité des hommes péchent exclusivement du poisson, alors que la plupart des femmes
collectent des invertébrés. Les poissons sont en grande partie capturés sur les récifs cotiers
protégés, dans les eaux du lagon et, dans une moindre mesure, sur le tombant récifal externe.
Les invertébrés sont pour la plupart collectés a des fins commerciales. On les préléve surtout
dans les mangroves et sur les platiers récifaux. Les hommes collectent également des
holothuries, des langoustes et des trocas dans 1’optique de les vendre. Divers engins sont
utilisés pour prendre le poisson : éperviers, filets maillants, palangrottes et fusils & harpon. La
collecte d’invertébrés se fait quant a elle a I’aide de simples outils, mais nécessite parfois un
bateau a moteur pour rejoindre certaines zones de péche.

La tribu d’Oundjo est I’'une des principales sources d’approvisionnement en poisson pour les
marchands du Grand Nouméa. La péche génére donc ’essentiel des revenus. Etant donné que
I’éventail des activités pouvant constituer une source de revenus pour les habitants d’Oundjo
est limité, on peut penser que la péche continuera de jouer un role majeur dans les années a
venir. En fonction des cofits liés au transport et a la commercialisation des produits, et de la
demande sur le marché nouméen, il est possible que la pression de péche qui s’exerce sur
certaines especes, a savoir les crabes de palétuviers, les langoustes, les trocas et certaines
especes de poissons, s’intensifie avec le temps. Si la zone de péche d’Oundjo est vaste, les
stocks de ces especes treés prisées a certaines époques de 1’année devront peut-étre faire
I’objet d’un suivi a I’avenir.

Ressources en poissons : Oundjo

A Oundjo, 1’état des ressources en poissons est bien moins bon que la moyenne calculée pour
les cinq sites d’étude de Nouvelle-Calédonie et les stocks sont relativement surexploités.
L’habitat récifal semble assez riche, mais la biomasse et 1’abondance des poissons sont
relativement faibles. Une évaluation détaillée a 1’échelle du récif a également révélé une
abondance des poissons de toutes les familles systématiquement inférieure a la moyenne,
excepté pour les acanthuridés et les scaridés présents sur le tombant récifal externe
(environnement le plus riche du site) et les arriere-récifs, et les chaetodontidés qui, sur les
récifs cotiers et intermédiaires, et le tombant récifal externe, affichent les valeurs les plus
¢levées de tous les sites. Les premiers résultats des travaux menés et 1’absence de carnivores
donnent a penser que cette tendance est probablement due a une péche intense. Seuls les
récifs cotiers abritent une quantité relativement importante de vivaneaux, alors que dans les
autres habitats, les densités de vivaneaux (lutjanidés) et d’empereurs (lethrinidés) sont
systématiquement inférieures a la moyenne régionale. Le développement de la péche de
poissons de récif en vue d’améliorer la sécurité alimentaire et financiére des habitants
d’Oundjo ne peut se poursuivre en 1’état actuel des choses. Bien qu’il existe une zone
traditionnellement considérée comme taboue dans la région, la pression de péche exercée sur
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les ressources engendre un déséquilibre, lequel souligne les limites des mesures de gestion
traditionnelles.

Ressources en invertébrés : Oundjo

Le site d’Oundjo abrite toute une variété d’especes de bénitiers, dont certaines sont en voie de
disparition dans d’autres régions du Pacifique. Les eaux peu profondes du lagon conviennent
trés bien au bénitier allongé (7Tridacna maxima) et les zones cotieres, a Hippopus hippopus,
qui est relativement commun a Oundjo, comparativement aux autres sites PROCFish de
Nouvelle-Calédonie. Sur ce site, la densité de bénitiers 7. maxima est relativement élevée.
Pour la plupart des autres groupes d’especes, toutes les classes de taille sont représentées, ce
qui confirme 1’hypothése selon laquelle les stocks de bénitiers ne sont que trés Iégeérement
affectés par la péche. Les plus grands bénitiers (7. derasa et T. squamosa) sont toutefois
relativement peu abondants. Ces dernieres espéces sont en général les premieres a se raréfier
du fait de la pression de péche et sont déja en voie de disparition sur le site d’Oundjo.

Le troca (Trochus niloticus) est, au méme titre que d’autres gastéropodes brouteurs (tels que
Tectus pyramis), relativement commun sur le site d’Oundjo. Les densités des concentrations
étudiées sont actuellement inférieures au minimum recommandé pour la péche commerciale.
On note la présence d’individus de petite taille (mesurant moins de 8§ cm de diametre), ce qui
laisse présager une future croissance du stock. Si I’huitre perliere a lévres noires (Pinctada
margaritifera) est relativement commune a Oundjo, sa densité est trop insuffisante pour
encourager la péche de cette espece a des fins commerciales. Les gisements de coquillages
d’Oundjo sont plus riches dans les zones ¢éloignées des cotes, ou les arches (4dnadara spp.)
sont relativement abondantes. Des spécimens de toutes les tailles sont présents, ce qui tend a
indiquer que la pression de péche qui s’exerce sur les gisements de coquillages situés a une
certaine distance des cdtes est faible.

La grande diversité des especes d’holothuries et les données relatives a leur présence et a leur
densité, recueillies dans le cadre de 1’enquéte, donnent a penser que la pression qui s’exerce
sur les stocks, du fait de I’exploitation commerciale, est modérée et que les mesures de
gestion des ressources appliquées sont efficaces. L’holothurie de sable (Holothuria scabra),
espece a forte valeur commerciale, est présente dans deux endroits, en quantité raisonnable.

Recommandations pour Oundjo

e Il convient de mener des études complémentaires afin de déterminer pourquoi les
vivaneaux (lutjanidés) et les empereurs (lethrinidés) sont relativement rares. Tant
qu’aucune explication n’est trouvée, il faut adopter une stratégie de gestion des péches
fondée sur le principe de précaution et limiter les prises de ces especes, dont I’abondance
est systématiquement inférieure a la moyenne régionale, excepté sur les récifs cotiers. Le
suivi rigoureux de I’état de ces ressources permettra ensuite d’évaluer I’efficacité des
mesures prises.

e Compte tenu de I’état actuel des ressources, le développement de la péche de poissons de
récif en vue d’améliorer la sécurité alimentaire et financiére des habitants d’Oundjo ne

doit pas se poursuivre.

e Des mesures de gestion des ressources marines et des activités de suivi doivent étre
envisagées et mises en ceuvre afin de protéger les poissons restants.
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e L’exploitation des stocks de trocas (7rochus niloticus) d’Oundjo doit cesser jusqu’a ce
que leur densité atteigne environ 500 individus par hectare dans les principales
concentrations, seuil au-dela duquel la péche commerciale pourra de nouveau é&tre
envisagée.

e Il convient d’envisager des mesures de protection des trocas appartenant aux classes de
taille supérieure (>12 cm de diamétre), qui constituent de précieux géniteurs et qui sont
moins prisés sur le marché.

e D’autres études doivent étre conduites pour déterminer dans quelle mesure les stocks
d’holothuries blanches a mamelles (Holothuria fuscogilva) et d’autres especes des eaux
profondes peuvent étre exploités. Les activités devraient se concentrer le long de la passe
nord et des deux passes sud.

Résultats des travaux de terrain effectués a Moindou

La commune de Moindou se situe sur la cote ouest de la Grande Terre, par 21° 41" 31" de
latitude sud et 165° 40" 38" de longitude est. Elle se trouve a I’intérieur des terres, a proximité
des mangroves. La zone de péche s’étend de la passe de Ouarai, au sud, au point de latitude
21° 41’ sud et de longitude 165° 30" est, au nord, sur 25 kilometres de long et 7 kilometres de
large. Cette zone est libre d’accés et fait I’objet d’'une péche commerciale, récréative et de
subsistance intensive. Le secteur de Moindou se caractérise par de larges zones peu profondes
aux fonds sablonneux et de vastes étendues d’herbiers. Les habitats cotiers sont difficiles a
explorer a I’aide d’équipements de plongée, en raison de la forte turbidité de I’eau. Si la
mangrove occupe de vastes zones, son exploitation pose des problémes en matiere de gestion
des stocks de crabes de palétuviers. Il n’existe aucune réserve, ni aucune zone taboue sur ce
site.

Enquétes socioéconomiques : Moindou

Les salaires et les petites entreprises constituent la premicre source de revenus des habitants
de la commune. Seuls 30 pour cent des ménages tirent des revenus de la péche, mais cette
activité ne représente qu’une source de revenus secondaire pour la plupart d’entre eux
(17,5 %). Cependant, toutes les familles mangent du poisson frais et des invertébrés. La
consommation de poisson frais (33 kg par personne et par an) est comparable a la moyenne
régionale et ’'une des plus élevées des cinq sites PROCFish de Nouvelle-Calédonie. La
consommation d’invertébrés (23,5 kg par personne et par an) est moyenne, par rapport aux
autres sites étudiés dans ce pays. Le niveau moyen des dépenses des ménages est quant a lui
bien supérieur a la moyenne nationale et aucun transfert de fonds n’est regu, ce qui semble
indiquer que les habitants de Moindou ont un mode de vie assez urbain.

La majorité des pécheurs ciblent aussi bien les poissons que les invertébrés. Quelques
hommes péchent exclusivement du poisson et prés de la moitié¢ des femmes se consacrent
uniquement a la collecte d’invertébrés. La plupart des pécheurs sont des hommes, lesquels
sont a I’origine de la majeure partie des retombées observées. L’essentiel des prises sont
réalisées sur les récifs cotiers protégés, dans le lagon et, dans une moindre mesure, sur le
tombant récifal externe. C’est également dans ces zones que 1’impact de la péche est le plus
visible. La collecte d’invertébrés se fait principalement dans les mangroves et beaucoup
moins sur le platier récifal et les fonds meubles. Divers engins sont utilisés pour prendre le
poisson : filets maillants, éperviers, palangrottes et fusils a harpon. La collecte d’invertébrés
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ne nécessite que des outils trés simples. Les crabes de palétuviers sont péchés a la main, a
I’aide de batons ou de barres de fer, ou de nasses appatées. Le nombre de pécheurs
n’appartenant pas a la commune est une source de préoccupation pour la communauté, les
services des péches et d’autres autorités administratives.

Ressources en poissons : Moindou

L’état des ressources en poissons de Moindou est comparable a la moyenne des sites d’étude
de Nouvelle-Calédonie, voire 1égérement moins bon. L’habitat récifal semble néanmoins
assez riche et I’écosystéme, qui abrite les ressources en poissons, plutdt sain. Les valeurs
relatives aux populations de lutjanidés, lethrinidés et mullidés figurent parmi les plus basses
du pays et sont comparables a celles relevées sur les sites de Ouassé, Thio et Oundjo. Cette
faible abondance est sans doute due a I’absence d’habitats favorables a ces carnivores (qui
préferent les fonds meubles). La biomasse est comparable a celle des sites de Luengoni et
d’Oundjo, tandis que la densité est proche des moyennes relevées a Oundjo et a Thio. Les
récifs de Moindou présentent les plus faibles densités d’acanthuridés, de siganidés et de
labridés. La densité¢ et la biomasse des lutjanidés, des lethrinidés et des mullidés sont
¢galement faibles dans cette zone. On enregistre en revanche les plus fortes valeurs
d’abondance de scaridés (en raison de la densité élevée des petits perroquets sur les récifs
intermédiaires). Les populations de siganidés (picots) comptent parmi les moins denses, en
particulier sur les arriére-récifs cotiers et le tombant récifal externe, ce qui est sans doute di a
la forte consommation de picots, et notamment de ceux péchés sur les récifs cotiers. La
pression de péche se traduit peut-étre déja par une diminution de la population de poissons et
I’absence de poissons de grande taille, en particulier chez certaines familles de carnivores, est
le résultat d’une péche intensive.

Ressources en invertébrés : Moindou

A Moindou, I’habitat récifal offre de vastes zones refuges, suffisamment profondes et
hydrodynamiques pour que toutes les especes de bénitiers, y compris les plus grandes especes
que sont 7. derasa et T. squamosa, s’y développent. Globalement, les densités relevées et les
classes de taille observées tendent a indiquer que la pression de péche exercée sur les stocks
de bénitiers est moins importante que sur les autres sites de Nouvelle-Calédonie. Bien
qu’aucun spécimen de Tridacna crocea ne soit observé, il est possible que cette espece soit
présente sur les récifs cotiers. On ne trouve aucun 7. gigas sur le site, cette espéce n’étant
généralement pas présente dans les eaux qui bordent la Grande Terre néo-calédonienne. On
note la présence de 7. maxima et du grand bénitier 7. derasa sur le « pseudo » récif-barriére
et les arriere-récifs, leurs populations étant relativement denses. Hippopus hippopus est assez
commun, en comparaison avec les autres sites PROCFish de Nouvelle-Calédonie, ce qui est
une indication encourageante quant a 1’état de ce stock. Dans I’ensemble, les plus grandes
especes 7. derasa et T. squamosa sont cependant peu abondantes. Par ailleurs, les résultats de
I’enquéte donnent a penser que ces bénitiers sont soumis a une forte pression de péche. La
chair de 7. derasa et T. squamosa est en effet encore souvent commercialisée sur le principal
marché aux poissons de Nouméa.

Le troca (Trochus niloticus) est, au méme titre que d’autres gastéropodes brouteurs (tels que
Tectus pyramis), relativement commun sur le site de Moindou. A I’heure actuelle, les densités
des concentrations étudiées sont telles que la péche commerciale n’est pas recommandée.
Méme si les densités relevées sur certaines stations dépassent la barre des 500-600 individus
par hectare, elles restent limitées a un petit nombre de stations, situées dans des zones
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difficiles d’acces et se trouvant au-dela du récif-barriére. On note la présence de trocas de
toutes les tailles (y compris de coquilles mesurant moins de 8 cm de diamétre), ce qui indique
que le recrutement a toujours lieu. On peut donc s’attendre a ce que le stock grandisse dans le
futur. Si I’huitre perliére a 1evres noires (Pinctada margaritifera) et le turbo bouche-d’argent
(Turbo argyrostomus) sont relativement communs a Moindou, leur nombre est trop
insuffisant pour encourager la péche de ces especes a des fins commerciales.

Moindou présente une grande diversité¢ de milieux favorables aux holothuries. L’éventail des
especes d’holothuries observées sur ce site est large, ce qui est en partie di a la richesse du
milieu, mais aussi au fait que 1’exportation des produits de la péche est réglementée. Les
données relatives a la présence et a la densité des especes commerciales donnent a penser que
la pression exercée sur ces stocks est modérée a forte. La présence d’un nombre raisonnable
d’holothuries noires a mamelles (Holothuria nobilis) semble indiquer que la péche est
aujourd’hui moins intense, méme si bon nombre d’espeéces ne sont observées qu’en quantité
moyenne. L’holothurie de sable (H. scabra), espéce a forte valeur commerciale, est présente
sur le site, mais elle est peu abondante, en dépit des valeurs particulierement élevées qui ont
été¢ enregistrées les années précédentes. On trouve des holothuries blanches a mamelles
(Holothuria fuscogilva) dans les eaux profondes, en quantité raisonnable.

Recommandations pour Moindou

e Il convient de prendre des mesures de gestion et de suivi des ressources en crabes de
palétuviers et de réglementer les pratiques de péche, notamment en fixant des limites
quantitatives pour les prises annuelles, en interdisant certaines méthodes de capture et en
fixant le nombre de pécheurs n’appartenant pas a la commune autorisés a capturer des
crabes de palétuviers dans la zone de péche de Moindou.

e Des études complémentaires doivent étre menées afin de déterminer s’il existe un lien
entre la relative rareté des vivaneaux (lutjanidés), des empereurs (lethrinidés) et des
rougets (mullidés), et les pratiques de péche. Tant qu’aucune explication n’est trouvée, il
faut adopter une stratégie de gestion des péches fondée sur le principe de précaution et
limiter les captures de ces trois espéces. Le suivi de 1’état de ces ressources permettra
ensuite d’évaluer I’efficacité des mesures prises.

e Le développement de la péche de poissons de récif en vue d’améliorer la sécurité
alimentaire et financi¢re des habitants de Moindou doit étre géré de maniére prudente et
s’accompagner de d’activités de suivi. Compte tenu de la qualité de 1’habitat sur le site de
Moindou, les aires marines protégées peuvent étre considérées comme un outil de gestion
particuliérement important.

e La collecte des trocas (Trochus niloticus) a des fins commerciales ne doit pas débuter
avant que leur densité n’atteigne les 500 individus par hectare dans toutes les principales
concentrations. Il convient de protéger les trocas de taille supérieure ou égale a
12 centimeétres de diamétre, qui constituent de précieux géniteurs et qui sont moins prisés
sur le marché.

e Des mesures de protection doivent €tre prises de manicre a permettre la reconstitution des
stocks d’holothuries de sable (Holothuria scabra), étant donné que 1’habitat semble
favorable au développement des ces especes a forte valeur commerciale.
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e D’autres études doivent étre effectuées afin d’évaluer 1’état du stock d’holothuries
blanches a mamelles (Holothuria fuscogilva) et de déterminer dans quelle mesure celui-ci
peut étre exploité a des fins commerciales.
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1: Introduction and background

1. INTRODUCTION AND BACKGROUND

Pacific Island countries and territories (PICTs) have a combined exclusive economic zone
(EEZ) of about 30 million km?, with a total surface area of slightly more than 500,000 km?.
Many PICTs consider fishing to be an important means of gaining economic self-sufficiency.
Although the absolute volume of landings from the Pacific Islands coastal fisheries sector
(estimated at 100,000 tonnes per year, including subsistence fishing) is roughly an order of
magnitude less than the million-tonne catch by the industrial oceanic tuna fishery, coastal
fisheries continue to underpin livelihoods and food security.

SPC’s Coastal Fisheries Management Programme provides technical support and advice to
Pacific Island national fisheries agencies to assist in the sustainable management of inshore
fisheries in the region.

1.1 The PROCFish and CoFish programmes

Managing coral reef fisheries in the Pacific Island region in the absence of robust scientific
information on the status of the fishery presents a major difficulty. In order to address this,
the European Union (EU) has funded two associated programmes:

1. The Pacific Regional Oceanic and Coastal Fisheries Development project (PROCFish);
and
2. The Coastal Fisheries Development Programme (CoFish)

These programmes aim to provide the governments and community leaders of Pacific Island
countries and territories with the basic information necessary to identify and alleviate critical
problems inhibiting the better management and governance of reef fisheries and to plan
appropriate future development.

The PROCFish programme works with the ACP countries: Fiji, Kiribati, Papua New Guinea,
Vanuatu, Samoa, Solomon Islands, Tonga, Tuvalu, Cook Islands, Federated States of
Micronesia, Marshall Islands, Nauru, Niue and Palau, and is funded under European
Development Fund (EDF) 8.

The CoFish programme works with the OCT French territories: French Polynesia, Wallis and
Futuna, and New Caledonia, and is funded under EDF 9.

The PROCFish/C (coastal component) and CoFish programmes are implementing the first
comprehensive multi-country comparative assessment of reef fisheries (including resource
and human components) ever undertaken in the Pacific Islands region using identical
methodologies at each site. The goal is 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 (Figure 1.1).
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Figure 1.1: Synopsis of the PROCFish/C*
Human activities —— multidisciplinary approach.

PROCFish/C conducts coastal fisheries
assessment through simultaneous collection
of data on the three major components of
fishery systems: people, the environment
and the resource. This multidisciplinary

Environment Fishing pressure information should provide the basis for
taking a precautionary approach to
management, with an adaptive long-term
view.

Status of the * PROCFish/C denotes the coastal (as opposed to the
Resource oceanic) component of the PROCFish project.

Expected outputs of the project include:

1.2

the first-ever region-wide comparative assessment of the status of reef fisheries using
standardised and scientifically rigorous methods that enable comparisons among and
within countries and territories;

application and dissemination of results in 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;

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

toolkits (manuals, software and training programmes) for assessing and monitoring reef
fisheries, and an increase in the capacity of fisheries departments in participating
countries in the use of standardised survey methodologies; and

data and information management systems, including regional and national databases.

PROCFish/C and CoFish methodologies

A brief description of the survey methodologies is provided here. These methods are
described in detail in Appendix 1.

1.2.1 Socioeconomic assessment

Socioeconomic surveys were based on fully structured, closed questionnaires comprising:

1.

2.

a household survey incorporating demographics, selected socioeconomic parameters,
and consumption patterns for reef and lagoon fish, invertebrates and canned fish; and

a survey of fishers (finfish and invertebrate) incorporating data by habitat and/or specific
fishery. The data collected addresses the catch, fishing strategies (e.g. location, gear
used), and the purpose of the fishery (e.g. for consumption, sale or gift).

Socioeconomic assessments also relied on additional complementary data, including:

3.

a general questionnaire targeting key informants, the purpose of which is to assess the
overall characteristics of the site’s fisheries (e.g. ownership and tenure, details of fishing
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gear used, seasonality of species targeted, and compliance with legal and community
rules); and

4. finfish and invertebrate marketing questionnaires that target agents, middlemen or
buyers and sellers (shops, markets, etc.). Data collected include species, quality (process
level), quantity, prices and costs, and clientele.

1.2.2  Finfish resource assessment

The status of finfish resources in selected sites was assessed by distance-sampling underwater
visual census (D-UVC) (Labrosse et al. 2002). Briefly, the method involves recording the
species name, abundance, body length and distance to the transect line of each fish or group
of fish observed; the transect consists of a 50 m line, represented on the seafloor by an
underwater tape (Figure 1.2). Mathematical models were then used to infer fish density
(number of fish per unit area) and biomass (weight of fish per unit area) from the counts.
Species surveyed included those reef fish of interest for marketing and/or consumption, and
species that could potentially act as indicators of coral reef health (See Appendix 1.2 for a list
of species.).

The medium-scale approach (MSA; Clua et al. 2006) was used to record habitat
characteristics along transects where finfish were counted by D-UVC. The method consists of
recording substrate parameters within twenty 5 m X 5 m quadrats located on both sides of the
transect (Figure 1.2).
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Figure 1.2: Assessment of finfish resources and associated environments using distance-
sampling underwater visual censuses (D-UVC).

Each diver recorded the number of fish, fish size, distance of fish to the transect line, and habitat
quality, using pre-printed underwater paper. At each site, surveys were conducted along 24 transects,
with six transects in each of the four main geomorphologic coral reef structures: sheltered coastal
reefs, intermediate reefs and back-reefs (both within the grouped ‘lagoon reef’ category used in the
socioeconomic assessment), and outer reefs.

Fish and associated habitat parameters were recorded along 24 transects per site, with an
equal number of transects located in each of the four main coral reef geomorphologic
structures (sheltered coastal reef, intermediate reef, back reef, and outer reef). The exact
position of transects was determined in advance using satellite imagery; this assisted with
locating the exact positions in the field and maximised accuracy. It also facilitated
replication, which is important for monitoring purposes.

Maps provided by the NASA Millennium Coral Reef Mapping Project (MCRMP) were used
to estimate the area of each type of geomorphologic structure present in each of the studied
sites. Those areas were then used to scale (by weighted averages) the resource assessments at
any spatial scale.
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1.2.3 Invertebrate resource assessment

The status of invertebrate resources within a targeted habitat, or the status of a commercial

species (or a group of species), was determined through:

1. resource measures at scales relevant to the fishing ground;

2. resource measures at scales relevant to the target species; and

3. concentrated assessments focussing on habitats and commercial species groups, with
results that could be compared with other sites, in order to assess relative resource status.

The diversity and abundance of invertebrate species at the site were independently
determined using a range of survey techniques, including broad-scale assessment (using the
manta tow technique) and finer-scale assessment of specific reef and benthic habitats.

The main objective of the broad-scale assessment was to describe the large-scale distribution
pattern of invertebrates (i.e. their relative rarity and patchiness) and, importantly, to identify
target areas for further fine-scale assessment. Broad-scale assessments were used to record
large sedentary invertebrates; transects were 300 m long X 2 m wide, across inshore,
midshore and more exposed oceanic habitats (See Figure 1.3 (1).).

Fine-scale assessments were conducted in target areas (areas with naturally higher abundance
and/or the most suitable habitat) to specifically describe resource status. Fine-scale
assessments were conducted of both reef (hard-bottom) and sandy (soft-bottom) areas to
assess the range, size, and condition of invertebrate species present and to determine the
nature and condition of the habitat with greater accuracy. These assessments were conducted
using 40 m transects (1 m wide swathe, six replicates per station) recording most epi-benthic
resources (those living on the bottom) and potential indicator species (mainly echinoderms)
(See Figure 1.3 (2) and (3).).

In soft-bottom areas, 4 cm x 25 cm quadrats were dug at eight locations along a 40 m transect
line to obtain a count of targeted infaunal molluscs (molluscs living in bottom sediments,
which consist mainly of bivalves) (See Figure 1.3 (4).).

For trochus and béche-de-mer fisheries, searches to assess aggregations were made in the surf
zone along exposed reef edges (See Figure 1.3 (5) and (6).); and using SCUBA (7). On
occasion, when time and conditions allowed, dives to 25-35 m were made to determine the
availability of deeper-water sea cucumber populations (Figure 1.3 (8)). Night searches were
conducted on inshore reefs to assess nocturnal sea cucumber species. See Appendix 1.3 for
complete methods.
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Figure 1.3: Assessment of invertebrate resources and associated environments.

Techniques used include: broad-scale assessments to record large sedentary invertebrates (1); fine-
scale assessments to record epi-benthic resources and potential indicator species (2) and (3);
quadrats to count targeted infaunal molluscs (4); searches to determine trochus and béche-de-mer
aggregations in the surf zone (5), reef edge (6), and using SCUBA (7); and deep dives to assess
deep-water sea cucumber populations (8).

1.3 New Caledonia
1.3.1 General

New Caledonia (Figure 1.4) is made up of a main island, ‘La Grande Terre’, and many small
islands and islets within its lagoon: the Belep archipelago to the north of the Grande Terre,
the Loyalty Islands (Ouvea, Lifou, Mare and Tiga) to the east of the Grande Terre, Ile des
Pins to the south of La Grande Terre, and the Chesterfield Islands and Bellona Reefs further
to the west (Chapman 2004, Wikipedia 2008) bounded between 15° and 25°S latitude, and
156° and 170°E longitude. The total land area is 18,575 km? (Turner 2008), while New
Caledonia’s exclusive economic zone (EEZ) is ~1740,000 km? The country lies 1200 km
east of Australia and 1500 km northwest of New Zealand (Wikipedia 2008). New Caledonia
shares maritime boundaries with Australia to the west, Norfolk Island to the south, Solomon
Islands to the north, and Vanuatu to the northeast. The ownership of the islands of Matthew
and Hunter (to the east) and the waters around them are disputed between the Republic of
Vanuatu and France (New Caledonia) (Chapman 2004).
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Solomon Islands

New Caledonia

Figure 1.4: Map of New Caledonia.

The geology of La Grande Terre includes ancient volcanic tuffs and younger conglomerates,
sandstones and shales. Large masses of igneous rocks are the origin of extensive nickel
deposits. Structurally, the mainland is a narrowly compressed, strongly eroded mountain
range. The Loyalty Islands are uplifted coral atolls (Anon. 1986). The country has the
second-largest coral reef in the world (Turner 2008). A barrier reef ~1600 km long encloses a
lagoon of variable width and depth (Fusimalohi and Grandperrin 1979).

Although New Caledonia lies within the tropical belt, the climate is relatively cool because of
the southeast trade winds. Tropical cyclones occur between November and April. The
average annual rainfall on the east coast is 2300 mm and on the west coast 1100 mm. There is
a marked wet season from December to March and a dry season from September to
November. Annual temperatures range from a low of 14.6°C to a high of 33.8°C with an
average of 23.2°C (Turner 2008).

The 2004 population census results show a population of 230,789 and a density of
12.4 persons/km? (ISEE 2008). The 2004 population distribution was as follows: 205,939 in
Grand Terre, 22,080 in the Loyalty Islands, 1840 in the Isle of Pines, and 930 people in the
Belep Archipelago (Turner 2008). The annual estimated growth rate for 2008-2010 is 1.6
(SPC Statistics and Demography Programme 2008).

New Caledonia is an overseas territory of France. Settled by both Britain and France during
the first half of the 19th century, the island was made a French possession in 1853. In 1998,
the Nouméa Accord was signed to transfer an increasing amount of governing responsibility
from France to New Caledonia over a period of 15-20 years. The agreement also commits
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France to conduct as many as three referenda between 2013 and 2018 to decide whether New
Caledonia should assume full sovereignty and independence (CIA 2008).

The soils in New Caledonia contain a considerable wealth of industrially-critical elements
and minerals, including about one-quarter of the world’s nickel resources. Mining is,
therefore, a significant industry that greatly benefits the territory’s economy (Wikipedia
2008). The natural resources of New Caledonia are nickel, chrome, iron, cobalt, manganese,
silver, gold, lead, and copper. Agriculture and fisheries products are vegetables, beef, deer,
other livestock products, and fish. Industries are nickel mining and smelting. In 2003, the
Gross Domestic Product (GDP) was made up of services (76.2%), agriculture (15%), and
industry (8.8%). In terms of the labour force: in 2002, 60% were used in services, 20% in
industry, and 20% in agriculture. In 2007, exports from New Caledonia amounted to
USD 2.11 billion, 96.3% of which were mineral products and alloys (essentially nickel ore
and ferronickel). Export partners were Japan (20.1%), Mainland China (14.5%),
ROC/Taiwan (13.3%), France (11.5%), Belgium (10.3%), Spain (8.6%), and South Africa
(6.9%). Imports amounted to USD 2.88 billion. The goods imported were machinery and
equipment, fuels, chemicals, and foodstuffs. Approximately 26.6% of imports came from
Metropolitan France, 16.1% from other European countries, 13.6% from Singapore
(essentially fuel), 10.7% from Australia, 4.0% from New Zealand, 3.2% from the United
States, 3.0% from Japan, and 22.7% from other countries (CIA 2008, Wikipedia 2008).

1.3.2 The fisheries sector

In New Caledonia, marine products from commercial fisheries and aquaculture accounted for
an overall volume of 5500 t in 2005. Production has been steadily increasing since 2000, with
a mean annual growth rate of 5% on reported tonnage. Some 58% of this production (3200 t)
was destined for export (SMMPM 2007).

This positive trend must, however, be tempered depending on the sector of activity.
Aquaculture is the main reason behind this healthy overall situation with production levels
that increased by 43% from 2000 (1755 t) to 2005 (2524 t). Longline fisheries increased by
30% from 2000 (1905 t) to 2005 (2473 t) (SMMPM 2007) but remained unchanged between
2003 and 2005 (the most recent statistics available). Finally, the reef/lagoon sector dropped
spectacularly by 43% over the same time period (SMMPM 2007).

Offshore tuna fishery

The first data available for oceanic fisheries in the waters around New Caledonia that now
forms its EEZ came from scientific campaigns (Angot ef al. 1957). Between 1957 and 1974,
17 campaigns were carried out by the Office de la Recherche Scientifique et Technique
Outre-Mer (ORSTOM) (Angot et al. 1958, Anon. 1974). The Japan Marine Fisheries
Resources Research Center (JAMARC) also conducted pole-and-line and baitfishing trials
around New Caledonia in the early 1970s with positive results (SPC 1985). Japanese pole-
and-line vessels started fishing around New Caledonia in 1974, with catches varying among
years, with the largest catch being 3236 t in the 1979-1980 season (Skipjack Programme
1980). SPC’s Skipjack Survey and Assessment Programme conducted a tuna-tagging cruise
around New Caledonia in December 1977 and January 1978, with 10,194 skipjack and 56
yellowfin tuna tagged and released (Kearney and Hallier 1978, SPC 1985). In 1981, a locally
based company, the Transpéche Company, started pole-and-line operations. However,
catches between 1981 and 1983 were insufficient to make this operation viable, and it closed
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(SPC 1985). Also, between 1979 and 1982, ORSTOM conducted a large-scale tuna
prospecting and airborne radiometry programme (Marsac et al. 1985).

The Japanese were the first to engage in industrial longline fishing in the waters of New
Caledonia; their first data were recorded in 1962 (Virly 1996). The Taiwanese and Koreans
began fishing in the zone at a later date; their first available data come from 1967 and 1975,
respectively. New Caledonia entered the tuna longline fishery in the early 1980s, preferring
the zones located in the southeastern part of the EEZ or off the west coast of New Caledonia
as well as east and northeast of the Chesterfield Islands. The Japanese concentrated their
efforts on the region of the Chesterfield Islands and south of the main island of New
Caledonia (Virly 1996). From 1962 to 1983, catches fluctuated between 2600 and 11,000
t/year. Between 1983 (when the first New Caledonia longliners arrived) and 1986, longline
catches fluctuated between 210 and 598 t/year with a mean of 455 t/year. The longline fishery
stabilised at about 2000 t/year until 1999, with a maximum of 3526 mt in 1999 (SMMPM
1988a, 1990, 1992, 1994, 1996, 1998, 2000). As many as 40 Japanese longliners fished in the
New Caledonian EEZ until 1992, when no access agreement was signed and Japanese fishing
in these waters ceased (Beverly and Chapman 1997).

The domestic tuna longline fleet has struggled to maintain viability in the 1990s and 2000s.
In 1996, the SPC was requested to provide technical assistance to the local longline company,
Navimon, as the catch rates were low and the quality of the fish was not up to export
standards. Improvements were made during the four fishing trips (Beverly and Chapman
1997). During the 2000s, vessel numbers have slowly dropped from 29 in 2003, to 27 in
2005, and 24 in 2006, with only 21 vessels being active in 2006 (Anon. 2007). Catches also
declined in line with vessel numbers, with 2466 t landed in 2003, and an estimated 2108 t in
2006 (Anon. 2007).

Small-scale tuna fishery including fishing around FADs

Traditionally, most local fishing activity in New Caledonia has focused on reef and lagoon
species, with little interest in pelagic resources (SPC 1985). In the 1960s several fishers used
Tahitian-style pole-troll boats (bonitiers) to fish for skipjack out of Nouméa and the
southwest coast. By the early 1980s there were only two vessels still fishing part of the year
(Chapman 2004, SPC 1985).

The first FADs were deployed in 1984 by the Transpéche Company for their pole-and-line
fishing operations. However, two were lost after eight months and the other was retrieved by
the fisheries department and re-deployed off Nouméa in 1985 (Chapman 2004). Also
beginning in 1985, several trolling campaigns were carried out by the fisheries department,
with the best yields obtained in the northern part of New Caledonia and at Ouvéa (SMMPM
1988b, SPC 1992, SPC 1993). SPC was requested to provide technical assistance in 1985,
both with trolling in both open water, around the FAD and along the outer reef edge, as well
as experimenting with FAD-associated fishing methods (Chapman and Cusack 1998a). This
work was followed up in 1986 with assistance provided to the fishers of Belep Island, with
trolling techniques demonstrated as well as appropriate handling and preservation techniques
for Spanish mackerel (Scomberomorus commerson) (Chapman and Cusack 1998b).

The fisheries department has maintained an active FAD programme during the 1990s and
2000s. These FADs are now fished heavily due to their distance offshore and the total
distance from main ports, such as Nouméa. Some local operators troll around the FADs, from
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both diesel and outboard-powered craft ranging from 5 to 13 m in length (Chapman 2004).
Recreational fishers also use the FADs on occasion; in 2000 there were seven charter vessels
operating (Whitelaw 2001). Whitelaw (2001) also stated that there were over 500 private or
recreational vessels capable of fishing outside the reef—the highest boat ownership per capita
in the Pacific. In the early to mid 2000s, around 10 vessels were commercially trolling for
tunas as part of their general fishing activities (Chapman 2004).

Between 1992 and 1993, SMMPM also conducted sailfish trial campaigns with quite
encouraging yields (75 kg of marketable fish per 100 hooks) (SMMPM 1993).

Deep-water snapper fishing

The deep-water fishery covers the outer-reef slopes and underwater seamounts at depths of
100—-1500 m towards the open ocean. These zones cover a surface area of some 224,000 kmz,
i.e. 16% of the total surface area of New Caledonia’s EEZ (Virly 1997). Deep-sea fishing in
New Caledonia is still a limited activity compared to oceanic fishing for pelagic species.
Between 2000 and 2005, it accounted for only 1% of fisheries production (SMMPM 2007).

Deep-water snapper fishing trials were first undertaken around New Caledonia in the late
1970s. ORSTOM conducted the first fishing trials using a trotline system, mainly fishing in
150-400 m depths, with encouraging catches of Eteline snappers (Fourmanoir 1979). This
was followed by a request to SPC for technical assistance to provide training and conduct
experimental fishing trials. Trial fishing and training was conducted in 1979 off Nouméa,
Lifou in the Loyalty Islands, and Isle of Pines, with good results (Fusimalohi and Grandperrin
1979). SPC was requested to come back to conduct additional trials and training in 1981,
with these conducted off Nouméa and at Doking, Lifou Island and Eni, Mare Island;
however, the fishing was not as productive as the previous trip (Fusimalohi and Chapman
1999, Dalzell and Preston 1992).

Further deep-water snapper fishing trials were undertaken in 1985 at the request of the local
fisheries department, with most training conducted in the Oundjo and Gatope region to the
north of Nouméa (Chapman and Cusack 1998a). Also in 1985, a local commercial fisher
undertook ‘Z-trap’ fishing trials for deep-water snappers to the south of Nouméa. 1390 trap
sets were made, mainly in depths of 90-140 m, but some as deep as 400 m. Catches averaged
8.9 kg/trap/day, with a large by-catch of nautilus, especially from the deeper-set traps (Anon.
1985). Only artisanal coastal fisheries, which target the 100—500 m bathymetric zone using a
variety of fishing gear (reels, bottom longlines, traps), have been done on a regular basis
since 1984 (Virly 1997).

Other fishing trials using deep-water trawls and deep-water longlines were undertaken in the
1980s through ORSTOM and the local fisheries department. The first trawling research was
undertaken in 1980 by the Japanese vessel Kaimon Maru, and the second in 1986 by
ORSTOM (Grandperrin and de Forges 1988). The trawl depths were between 220 and 690 m,
targeting deep-water snappers, with night trawls yielding higher catches. Alfonsins (Beryx
spp.), eteline snappers and armorheads (Pseudopentaceros spp.) were the main species taken
(Grandperrin and de Forges 1988). No trawling has been undertaken commercially in New
Caledonian waters. The deep-water bottom longline sets yielded a catch rate of 18 kg/100
hooks, with 90% of the catch being Etelis spp. (Kulbicki and Grandperrin 1988). Further trap
fishing trials were undertaken in the late 1980s, testing different trap designs, with low catch
rates for the most part (Desurmont 1989). The entire seamount zone of Norfolk Ridge and the
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southern end of the Loyalty Island Ridge was explored from 1988 to 1991 at depths between
500 and 800 m, using longliners equipped with bottom longlines (Virly 1997).

During the late 1980s and early 1990s the landings of deep-water snappers was consistent at
~17 t/year (Virly 1997). The Loyalty Islands Province has encouraged fishers to exploit deep-
water snappers, with most of the catch sold within the province. This trend has continued in
the late 1990s and 2000s, but catches have stagnated as a result of competition and limited
local markets (Anon. 2001). The high value of these species on the local market (as a species
not affected by ciguatera) limits their export potential. In the early 2000s, there were 8—10
full-time vessels targeting deep-water snappers, with another 10 vessels fishing infrequently
for these species (Chapman 2004).

Deep-water shrimp trials

Experimental fishing trials for deep-water shrimp and other crustaceans were undertaken by
ORSTOM in the late 1970s using three types of pots or traps. The trials were conducted in
depths from 200 to 1000 m, although catch rates were generally low (Intes 1978). Several
species of deep-water shrimp were taken, with the endemic species of nautilus (Nautilus
macromphalus) captured in appreciable numbers of up to 26 per pot, with these catches taken
mainly around the 400 m depth range (Intes 1978).

Aquaculture and mariculture

In New Caledonia, aquaculture is mainly based on shrimps, even though operations did
diversify after 1999 with two new productions, i.e. oyster and crayfish farming (10 t of
crayfish were marketed in 2004). Shrimp farming, which has gradually expanded, today
holds second place in New Caledonian exports — far behind nickel — and is the leading
agricultural export (IOEM 2004). Its rapid growth should continue given its importance in
terms of creating jobs and wealth in rural areas. During the 2005/2006 season, the sector had
17 active farms. During the 2004/2005 season, it generated a global turnover estimated at
XPF 2.7 billion when sales destined for both export markets (75%) and the New Caledonian
market (25%) are counted (SMMPM 2007).

Today, the aquaculture sector accounts for less than 1% of GDP and has about 300 salaried
employees but also provides work for another 1000 people. Organised around the
Aquacultural Farm Group (Groupement des Fermes Aquacoles (GFA)), the sector includes
feed suppliers, hatcheries to produce post-larvae, grow-out farms and two pack houses
inaugurated in 2005. IFREMER (Institut Francais de Recherché Pour L’Exploitation de La
Mer) has also provided scientific and technical support as part of a series of partnerships with
the French and local governments.

Shrimps

From 1970 to 1973, a UNDP-FAO project was carried out to assess shrimp farming potential
in New Caledonia. From 1972 to 1977, local species of wild shrimp (Penaeus monodon,
Penaeus semisulcatus, Metapenaeus ensis, Penaeus merguiensis, Penaeus monoceros,
Penaeus longistylus) (Doumenge 1972) were raised in experimental basins at Saint Vincent.
From 1973 to 1979, studies were done on the possibilities for local development. Several
local and introduced species were bred and raised, i.e. Penaeus monodon (Fiji, Tahiti),
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Penaeus vannamei and Litopenaeus stylirostris (Panama, Mexico, Tahiti), Penaeus japonicus
(Tahiti, Japan) and Penaeus aztecus (Tahiti) (Coatanea 1978).

The shrimp Litopenaeus stylirostris was imported to New Caledonia in great numbers
between 1978 and 1981. Development of the shrimp farming sector was then done on the
basis of that single species, which has been bred since that time because it shows adequate
levels of resistance to the IHHN virus (Infectious Hypodermal and Hematopoietic Necrosis
Virus). In this way, New Caledonia became one of the first countries to develop a shrimp
aquaculture industry based exclusively on a stock of animals raised in captivity (35
generations in 2007). In 1983, two farms began operations. The first industrial hatchery and
the first pack house opened at SODACAL in 1988 (Galini¢ 1992). The farms were continuing
to expand when the ‘winter syndrome’ appeared in 1993. Vibrio penaeicida brought about
very high levels of shrimp mortality. Four years later, one farm was again affected by high
rates of mortality, this time during the hot season. This was due to Vibrio nigripulchritudo.
IFREMER then considered alternatives to get around these diseases (Goarant et al. 1998,
1999, 2000). A strain of shrimp from Hawaii that is resistant to these diseases was introduced
in 2004. Cross-breeding was carried out and the hybrids seem to be more resistant to the
vibriosis disease.

The shrimp Litopeneus stylirostris accounts for 99.5% of New Caledonia’s aquaculture
production, spread out over 98.3% of the total surface area allotted to aquaculture. Total
production surface area of aquaculture farms in 2004/2005 was some 674 ha. Production for
the 1999-2005 period averaged 1436 t/year with a shrimp survival rate of only 52%. More
than 75% of this production is based on six farms, with the other farms relatively less
important due to their more restricted production areas and yields. The farms’ surface areas
are 9—133 ha. All the farms are located on the west coast. Three farms are set up in the
Northern Province, while the majority (83%) are located in the Southern Province. This
imbalance between the east and west coasts can be explained by the topography needed to set
up farms, i.e. large flat areas of inland mangroves, which mainly exist along the shores of the
west coast plains.

GFA (2005) reports that local consumption of shrimps in New Caledonia has reached its limit
(New Caledonians are today among the highest consumers of shrimp in the world.) and
development of the sector must move further towards exports. However, New Caledonian
production accounted for less than 0.01% of worldwide production in 2005 (GFA 2005).

Oysters

Aquaculture production based on the giant Pacific oyster (Crassostrea gigas) commenced in
New Caledonia in the late 1990s, as there is a high demand for oysters in the country. Around
170 mt of oysters were imported annually in the late 1990s, and this increased to 210 mt in
2000 (Anon. 2006a, Anon. 2001). Local production through one company has been
expanding in the early 2000s, although the spat need to be imported from France as there is
no local hatchery. The oysters take three years to grow out and there are high mortality rates,
especially with the spat once it arrives in New Caledonia. Tens of thousands of these oysters
are produced annually, and this is increasing. In 2005, 45.5% of the local market was
supplied by local production (73 mt). This increased to 60% of the local market in 2006 (90
mt), with further increases expected in 2007 (Anon. 2006a).
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Freshwater crayfish

The red claw crayfish (Cherax quadricarinatus) was first introduced to New Caledonia from
Australia in 1992. During the 1990s, production was low as farms were established. No
hatchery is required for these crayfish, as they breed naturally in the ponds, although this is
controlled to maintain good production. The grow-out ponds are harvested twice a year, with
the minimum weight of 60 g required for the local market (Anon. 2006b). Production
increased in the early 2000s, from 4 mt in 2000 to 10 mt in 2004, with this all sold on the
local market. In 2006 there were 30 producers operating 150 ponds that covered around
11 ha. There are plans for expansion, with the view to look at exporting (Anon. 2006b).

Fish farming

Plans are underway to establish an integrated farm project (land-based hatchery and sea-
based production cages) in the Bay of N’Go (Mont Dore) to produce and grow-out rabbit-fish
(Siganus lineatus). The first research was undertaken in 2003, with a pilot-scale hatchery
established in 2004/2005. Cage trials have shown that this species can be grown to
commercial size (300 g) in less than one year. A hatchery is currently being constructed
(2008) with production scheduled to commence in 2009. Production is expected to reach 50
to 60 mt during the second year. There is also separate research underway in New Caledonia
to establish fish farming for high-value export species (e.g. barramundi cod, Cromileptes
altivelis; red emperor, Lutjanus sebae) for the Hong Kong, Japan and USA markets, although
this is in the early stage of development.

Reef and reef fisheries (finfish and invertebrates)

Reef and lagoon fisheries are carried out within the lagoon, including the barrier reef, using
gillnets, troll lines, handlines, diving from vessels under 10 m in size, plus some hand
collection, especially for sea cucumbers and trochus. Fishing trips usually only last a day.
Lagoon fisheries’ products are mainly destined for home consumption. Part of the catches is
also distributed on the local market while most target species of high market value, such as
trochus or sea cucumbers, are exported.

Commercial reef and lagoon fisheries in 2006 were estimated at 475 t, with 73% of
production coming from the Southern Province, 22% from the Northern Province and the rest
from the Loyalty Islands Province (SMMPM 2007). These figures only cover commercial
fishing, which only accounts for a marginal portion of catches in comparison to subsistence
and recreational fishing, for which there are no statistics available. This fishery mainly targets
fish but also crustaceans (rock lobsters, slipper lobsters and crabs), echinoderms (sea
cucumbers) and a few molluscs (giant clams, trochus, etc.).

Finfish

Most fishing in New Caledonia is undertaken in the lagoon, with the main market for the
non-subsistence catch being Nouméa. In 1975, FADIL was used to establish a government
boatbuilding project. The boats were built for fishers outside of Nouméa to promote rural
development in the fisheries sector. There were several designs of vessels 5-8 m in length,
powered either by a diesel inboard or petrol outboard engine. Over a 10-year period (1975—
1985), many vessels were constructed under this project for rural fishers (Chapman 2004).
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In 1986, lagoon fisheries accounted for 87% of total catches, i.e. 4124 t (SMMPM 1988a).
Mean annual production then dropped from 1520 t between 1990 and 1999 to just 621 t
between 2000 and 2005. This decrease may be explained by the number of ships equipped for
commercial fishing and the number of seafarers onboard, which was cut in half over the
period 2000-2005. This activity was abandoned for other, less risky professions and those in
full-scale expansion, such as public works and mining (Etaix-Bonin, pers. comm. August
2008). Recreational fishing and subsistence fishing took a significant portion of the total
catches and thus were in direct competition with commercial fishing. An IRD dissertation
currently underway is supposed to provide some answers about recreational fishing pressure
in the greater Nouméa area (Jollit pers. comm. August 2008). Whatever the cause may be, a
decrease in resources does not seem to be the main cause for the decrease in production since
stock surveys on both the reefs of the main island of New Caledonia and those in the Loyalty
Islands do not appear to indicate any real overfishing of reef and lagoon resources (Kulbiki
1995, Letourneur et al. 1997, Labrosse et al. 1998), apart from overfishing of specific species
at specific sites. Commercial fishing pressure appears to vary depending on the site. It is
mainly concentrated on the west coast of the main island of New Caledonia and mostly
targets fish and molluscs (Juncker and Bouvet 2006).

In the Loyalty Island Province, the landed catch from commercial fishing in 2006 was an
estimated 22 t. Reef and lagoon fisheries seem to have a limited impact on the marine
resources of the islands of Maré, Tiga and Lifou due to the existence of ciguatera at many
sites and the layout of the fringing reefs, which are pounded by waves. The Ouvéa lagoon
supposedly experiences higher fishing pressure than the other islands in the Loyalty Islands
since it is sheltered from the prevailing winds and is apparently free of ciguatera (Léopold
2000). According to a fishing survey that Léopold (2000) carried out on Ouvéa, five out of
every six households engage in coastal fisheries for their own consumption, for customary
exchanges and for additional financial income. Around 220 t of fish are supposedly harvested
each year on this atoll.

In the Northern Province, fishing is mainly commercial and recreational on the west coast
and subsistence on the east coast. Commercial fishing in 2006 was estimated at 103 t
(commercial fisheries database, Northern Province Aquaculture and Fisheries Department).
The mouth of the Diahot River and the fringing and barrier reefs off the Belep Islands are
also sites for subsistence fishing. However, according to Labrosse et al. (1998), this latter
zone can be considered as unexploited given the extent of the reefs, the stocks, the high
biomass recorded in the area and the low fishing pressure. According to the bottom-fish
resource assessment that the IRD carried out in this lagoon between 1995 and 1998, the
Northern Province’s lagoon does not show any signs of overfishing overall (Labrosse et al.
2000), i.e. fishing pressure is only 10% of total stock (12,600 and 138,300 t).

In the Southern Province, fishing is mainly commercial and recreational on the west coast
and subsistence on the east coast. Commercial fisheries in 2006 were estimated at 350 t.
Since a large number of reefs and small islands were made into a reserve as part of a southern
lagoon park, this has pushed recreational fishing 20—40 km south of the greater Nouméa area.
Most commercial fishing takes place off the southern horn and mainly targets fish (88% of
total catch in 2006). Most subsistence fishing is done on the fringing and intermediate reefs
off the coasts of tribal areas in Yaté (from Unia to Goro), south of Thio to Petit Borendy and
all around the Isle of Pines. The passes throughout the Southern Province are subject to high
fishing pressure from October to February when fish gather to spawn.
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Invertebrates

There are two commercial invertebrate groups, trochus (7rochus niloticus) and sea
cucumbers (many species) that are harvested for export.

Sea cucumbers

The history of the sea cucumber fishery in New Caledonia dates back to the nineteenth
century, with a wide fluctuation in connection with political and socioeconomic events and
the status of the resource (Conand 1990). There are 48 species of sea cucumbers recorded in
the lagoon around New Caledonia, with the main fishery in the Northern Province (Anon.
1993). Sea cucumbers are processed into béche-de-mer through a series of processes covering
gutting, boiling and drying, with around a 90% weight loss from wet weight to dried weight.
The entire production of béche-de-mer is destined for export to Hong Kong and Singapore
(Conand and Hoffschir 1991). It is difficult to get actual catch statistics from this fishery, so
export figures for processed dry weigh are the best figures available (Etaix-Bonnin 1999,
Conand and Hoffschir 1991).

The most recent period of revival of the sea cucumber fishery in New Caledonia started in
1983 (15 t dry weight), when a few New Caledonians of Chinese origin organised the fishing
of these species (Conand and Hoffschir 1991). From 1984 to 1990, exports fluctuated
between 55 t in 1989 and 180 t in 1986, with 2—7 exporters involved (Conand and Hoffschir
1991). Exports dropped in the early 1990s, with 79 t in 1994, decreasing to 39 t dried weight
in 1998 (Etaix-Bonnin 1999). This decline was attributed to the fishing down of the resource
in many locations, indicating that occasionally the stocks of sea cucumber species living near
the coasts are depleted (Purcell 2005) and that fishers are forced to harvest these resources
farther out to sea, on the reefs. In 2000, the export of béche-de-mer from New Caledonia
amounted to 61.5 t dried weight (Anon. 2001).

Northwest of New Caledonia, Surprise Island (Entrecasteaux Reefs) is a site where sea
cucumber fishing (Holothuria whitmaei and Thelenota ananas) is conducted at a fairly high
level (Fao pers. comm. August 2008). The only commercial fisher officially operating in this
zone produces more than 50% of the sea cucumbers harvested in the entire Territory, i.e.
1-5 t of sea cucumbers are harvested during a three-week campaign.

Trochus

Trochus (Trochus niloticus) occurs naturally around New Caledonia, and has been harvested
since the early 1900s (Bouchet and Bour 1980). Harvesting and export was sporadic until the
1970s, when mining activity slowed down. In 1978 the harvest was 1900 t of shell, dropping
to around 1000 t in both 1979 and 1980, and dropping further to 725 t in 1981 (Anon. 1982,
Bouchet and Bour 1980). Research was undertaken by ORSTOM in the early 1980s to look at
declining stock numbers of trochus through intensive fishing. As a result of this research, it
was suggested to limit the catch to 100 t, slowly increasing this to 400 t over a five-year
period (Bour and Hoffschir 1985). During the rest of the 1980s, the catch did not exceed
200 t in any one year (Anon. 1991). This trend continued in the 1990s and early 2000s, with
100 t exported in 2000 (Anon. 2001).

Also in the late 1980s, ORSTOM and IFREMER carried out spat collection trials for trochus,
with the aim of reseeding overfished reefs or introducing trochus to areas where they did not
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occur naturally (Hoffschir 1990). As a result of this work, 5700 trochus of 19 mm basal width
were transplanted to Lifou in the Loyalty Islands, a location that was not natural for this
species. Follow-up surveys revealed that, after one year, 19 trochus from the original
transplant were still present. A survey four years later (1994) found only one trochus
surviving (Chauvet et al. 1997).

Ciguatera

Many species of mainly reef fish are considered to be ciguatoxic in New Caledonia. The
north of the mainland has more fish that are not affected by this toxin than the south. A
similar comparison can be made between the island of Ouvea, where fish are non-toxic, and
the other islands of the Loyalty Islands, where some species are toxic (Amade 1993). A study
undertaken in 1992 on a representative sample of 500 people from Nouméa indicated that
25% of them had experienced ciguatera fish poison (Laurent ef al. 1992). Extrapolating this
out to the population in Nouméa (excluding children under 10 years of age), gave an estimate
of 20,000 people who had experienced this intoxication (Laurent ef al. 1992, 2005). Laurent
et al. (2005) report that, according to SPC, the annual incidence rate of ciguatera fish
poisoning in New Caledonia is around 1/1000, with the main toxic species groups being
Serranidae (groupers and cod), Lethrinidae (emperors and sea bream), Scombridae (Spanish
mackerel), and Lutjanidae (sea perch).

1.3.3 Fisheries research activities

Scientific research on marine resources in New Caledonia is carried out by a range of
different agencies, e.g. IFREMER, the University, and IRD, to name but the most well
known.

IFREMER (Institut Frangais de Recherche et d’Exploitation de la Mer) has accompanied the
development of marine aquaculture in New Caledonia since the very beginning. Their current
stated objective is to assist with improving yields in shrimp (Litopenaeus stylirostris) culture
by means of a biological and technical approach (IFREMER 2007). IFREMER concentrates
on experiments that could provide practical solutions to allow professionals to overcome the
crisis the sector has been experiencing over the past few years. In particular, the areas
IFREMER is currently studying are: the influence of basin bottom types on shrimp growth
and survival; evaluating the effects that probiotic drug regimes have on animal health
performances; comparing the performances of New Caledonian shrimp strains with Hawaiian
and hybrid shrimp strains in environments that are favourable to Vibrio nigripulchritudo
infections; and managing plankton blooms in farming basins.

At the University of New Caledonia (UNC), marine biology research is carried out by the
LIVE laboratory (formerly LERVEM, Laboratoire d’Etudes des Ressources Vivantes et de
I’Environnement Marin). Basic research covers the various life-cycle phases of fish
(reproduction, settlement, recruitment), as well as population structure and how fish function.
At the same time, the LIVE lab is conducting research to assist in managing New Caledonia’s
lagoons through a survey of stocks of interest for fisheries, e.g. fish, rock lobsters, slipper
lobsters, scallops and Amusium, along with mother-of-pearl trochus and sea cucumbers on
Wallis. The topics also cover the reasons for establishing marine protected areas and their
creation and monitoring.

16



1: Introduction and background

The French Institute of Research for Development (IRD) is a scientific and technical agency
placed under the twin leadership of the Ministries of Research and Cooperation. It was
created in Nouméa in 1946 under the name of the Institut Francais d’Océanie (French
Institute of the Pacific Islands). The IRD conducts scientific research programmes revolving
around the study of man and his environment in many Pacific islands. Their objective is to
contribute to sustainable development. Currently the research unit working on marine
resources is entitled ‘Communautés récifales et usagers’ (Reef communities and resources —
CoReéUs). It runs a programme ‘Typology of Reef Communities and their Uses in the Pacific
Islands’. The unit is developing work in three fields: biology and ecology; fisheries science;
and methodology applied to three areas, i.e. the environment, resources and uses. The unit
mainly works in the southern and western lagoons of the main island of New Caledonia and
in Ouvéa, and works at other sites in the Pacific (Vanuatu, Wallis, French Polynesia).

1.3.4 Fisheries management

The creation of a ‘Fisheries’ section within the Service de la Marine Marchande et des Péches
Maritimes (SMMPM) in 1981 and onsite supervision of fisheries made it possible to improve
the quality of information at the Territorial level and allowed the collection and analysis of
fisheries statistics (SMMPM 1988a). In 1988, with the signing of the Matignon Agreement,
jurisdiction for this area, which had previously been held by the French Government, was
turned over to the Northern, Southern and Loyalty Island Provinces, which are in charge of
their own economic development, including fishing. Nevertheless, the French Government
retains jurisdiction over the exploration, use, management and conservation of the EEZ’s
natural resources.

Before August 2001, there was no specific fisheries legislation for SMMPM to work under.
However, a general policy was developed in 2001: ‘Resolution No. 237 dated 1 August 2001
concerning the implementation of a fisheries policy in New Caledonia’ (Délibération no. 237
du 1 aoGit 2001 relative a I’instauration d’une politique des péches en Nouvelle-Calédonie
(Government of New Caledonia 2001)) to allow the local government to implement technical
measures to manage fisheries in the territory’s EEZ and to issue licences, etc.
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1.4 Selection of sites in New Caledonia

This report aims at presenting a preliminary assessment of the finfish resources of the coral
reefs of Ouassé, Thio, Luengoni, Oundjo and Moindou in New Caledonia (Figure 1.5).
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Figure 1.5: Map of the five PROCFish/C sites selected in New Caledonia.
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2: Profile and results for Ouassé

2. PROFILE AND RESULTS FOR OUASSE
2.1 Site characteristics

The village of Ouassé is located on the east coast of Grand Terre at the position of
21°28°03"S and 166°02°09E (Figure 2.1). Its fishing ground is exclusive and limited. The
geomorphology of the lagoon is complex, with at least three separate lines of reef (including
a secondary, inshore ‘false’ barrier reef) forming sectors within the lagoon with differing
degrees of land—ocean influence and exposure. In the outer lagoon, there were large, deep-
water sections that had unrestricted water exchange with the open ocean and very dynamic
water flow. As one moved closer to the shoreline, the parallel lines of reef provided ever-
increasing levels of protection from the prevailing winds and swell. The bays along the coast
were mainly influenced by land, and were therefore richer, with less oceanic through-flow.
Coral habitats were also subjected to outflows from the land, including sediments from the
nearby mining operations. The fishing area is mostly exploited for subsistence purposes, but
may on rare occasions be commercially fished for the benefit of the community as a whole.

N o

185.9°E4 166°E! 166.1°E ! 166.2°E! 166.3°E

kilometres |
1

Figure 2.1: Map of Ouassé.

22 Socioeconomic surveys: Ouassé

Socioeconomic fieldwork was carried out in the Ouassé community during June 2004. The
survey covered 10 households, including 25 people. Thus, the survey represents about 56% of
the community’s households (18) and total population (45).

Household interviews aimed at the collection of general demographic, socioeconomic and

consumption parameters. A total of 14 individual interviews of finfish fishers (7 males,
7 females) and 12 invertebrate fishers (3 males, 9 females) were conducted. These fishers
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belonged to one of the 10 households surveyed. Sometimes, the same person was interviewed
for both finfish and invertebrate fishing.

2.2.1 The role of fisheries in the Ouassé community: fishery demographics, income and
seafood consumption patterns

Our survey results (Table 2.1) suggest an average of 1.5 fishers/household. If we apply this
average to the total number of households, we arrive at a total of 27 fishers in Ouassé.
Applying our household survey data concerning the type of fisher (finfish fisher, invertebrate
fisher) by gender, we can project a total of two exclusive finfish fishers (males), a total of two
exclusive invertebrate fishers only (females) and 23 fishers (males, females) who fish for
both finfish and invertebrates.

Half of all households in Ouassé own a boat; most (80%) are motorised, and 20% are canoes.

Ranked income sources (Figure 2.2) suggest that the primary sector is of no great importance
for the generation of income. None of the households reported relying on fisheries as their
first source of income, and only 20% did so for secondary income. No respondents indicated
that agricultural produce generates any income. However, 40% of all families obtain their
first income from salaries, and another 60% indicated other sources, mainly small business,
and retirement and social fees. The latter also provide secondary income for another 30% of
Ouassé households.

% of all households
suneyed
70 -

fisheries agriculture
& 1st income source

Figure 2.2: Ranked sources of income (%) in Ouassé.

Total number of households = 10 = 100%. Some households have more than one income source and
those may be of equal importance; thus double quotations for 1** and 2" incomes are possible.
‘Others’ are mostly home-based small businesses, and retirement and social fees.

However, the fact that all households have at least one member who goes fishing, and that all
households eat fish and invertebrates rather frequently, shows that fisheries do play an
important role. This is also confirmed by the answers indicating that most fresh fish and
invertebrates consumed are caught by a member of their household or, on about half of the
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occasions, obtained as a gift, but never bought. In other words, any fish or invertebrates that
are sold are taken to markets outside the Ouassé community.

kg/capita/year
m 4

Luengoni Moindou

10

Figure 2.3: Per capita consumption (kg/year) of fresh fish in Ouassé (n = 10) compared to the
regional average (FAO 2008) and the other four PROCFish/C sites in New Caledonia.

Figures are averages from all households interviewed, and take into account age, gender and non-
edible parts of fish. Bars represent standard error (+SE).

kg/capita/year
60 Qundjo

10 -

Figure 2.4: Per capita consumption (kg/year) of invertebrates (meat only) in Ouassé (n = 10)
compared to the national average and the other four PROCFish/C sites in New Caledonia.
Figures are averages from all households interviewed, and take into account age, gender and non-
edible parts of invertebrates. Bars represent standard error (+SE).

The consumption of fresh fish (~21 kg/person/year £4.4) in Ouassé is significantly below the

regional average (FAO 2008) (Figure 2.3) and among the lowest across all New Caledonian
sites investigated, i.e. it is comparable to that of Thio. The consumption of invertebrates is
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also comparatively low (14.3 kg/person/year, Figure 2.4) and below the average for all

PROCFish sites investigated in New Caledonia.

Comparison of results across all sites investigated in New Caledonia (Table 2.1), shows that
the people of Ouassé are much less dependent on fisheries for income generation, and they
eat less finfish than average and about the average amount of invertebrates.

Also, the average annual household expenditure level in Ouassé is about 75% lower than the
country average as estimated by the PROCFish/C surveys. There was no reported influx of

external money (remittances).

Table 2.1: Fishery demography, income and seafood consumption patterns in Ouassé

Survey coverage Ouassé Average across sites
(n =10 HH) (n =148 HH)
Demography
HH involved in reef fisheries (%) 100.0 94.6
Number of fishers per HH 1.5 (20.22) 1.6 (x0.08)
Male finfish fishers per HH (%) 6.7 29.6
Female finfish fishers per HH (%) 0.0 3.3
Male invertebrate fishers per HH (%) 0.0 25
Female invertebrate fishers per HH (%) 6.7 16.3
Male finfish and invertebrate fishers per HH (%) 46.7 32.5
Female finfish and invertebrate fishers per HH (%) 40.0 15.8
Income
HH with fisheries as 1% income (%) 0.0 27.0
HH with fisheries as 2™ income (%) 20.0 23.6
HH with agriculture as 1% income (%) 0.0 2.0
HH with agriculture as 2" income (%) 0.0 6.1
HH with salary as 1% income (%) 40.0 37.2
HH with salary as 2" income (%) 0.0 6.1
HH with other source as 1% income (%) 60.0 37.8
HH with other source as 2™ income (%) 30.0 16.9

Expenditure (USD/year/HH)

4928.45 (+698.43)

6587.71 (+456.24)

Remittance (USD/year/HH) (1)

1802.97 (+766.61)

Consumption

Quantity fresh fish consumed (kg/capita/year) 20.74 (+4.40) 29.81 (£3.16)
Frequency fresh fish consumed (times/week) 2.10 (+0.26) 2.35 (+0.13)
Quantity fresh invertebrate consumed (kg/capita/year) 14.25 (£4.93) 26.46 (+3.16)
Frequency fresh invertebrate consumed (times/week) 0.86 (+0.20) 0.88 (+0.07)
Quantity canned fish consumed (kg/capita/year) 5.36 (+3.90) 6.69 (£1.32)
Frequency canned fish consumed (times/week) 0.95 (+0.70) 1.35 (20.14)

HH = household; ™ average sum for households that receive remittances; numbers in brackets are standard error.

2.2.2 Fishing strategies and gear: Quassé

Degree of specialisation in fishing

Fishing in Ouassé¢ is performed by both gender groups (Figure 2.5). However, ~7% of all
fishers exclusively target either finfish (males only) or invertebrates (females only). Most
fishers (~87%) fish both finfish and invertebrates. This observation applies to ~47% of all

male fishers and 40% of all female fishers.
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finfish fishers

invertebrate fishers

finfish & invertebrates fishers

0O nmale

ferale

Figure 2.5: Proportion (%) of fishers who target finfish or invertebrates exclusively, and those
who target both finfish and invertebrates in Ouassé.
All fishers = 100%.

Targeted stocks/habitat

Table 2.2: Proportion (%) of male and female fishers harvesting finfish and invertebrate stocks
across a range of habitats (reported catch) in Ouassé

% of male fishers

% of female fishers

Resource Fishery / Habitat interviewed interviewed
Sheltered coastal reef 14.3 714
Finfish Sheltered coastal reef & lagoon 85.7 28.6
Outer reef 28.6 0.0
Reeftop 33.3 77.8
Soft bottom (sand) 0.0 33.3
Invertebrates
Soft bottom (sand) & reeftop 0.0 22.2
Trochus & lobster & other 66.7 0.0

‘Other’ refers to the octopus and giant clam fisheries.

Finfish fisher interviews, males: n = 7; females: n = 7. Invertebrate fisher interviews, males: n = 3; females, n = 9.

Fishing patterns and strategies

The combined information on the number of fishers, the frequency of fishing trips and the
average catch per fishing trip are the basic factors used to estimate the fishing pressure
imposed by people from Ouassé on their fishing grounds.

Our survey sample suggests that fishers in Ouassé can choose among sheltered coastal reef,
lagoon and outer-reef habitats. The lagoon is usually not targeted specifically but is combined
with the sheltered coastal reef in one trip. While female fishers prefer to fish the sheltered
coastal reef (~71%), male fishers mainly combine the sheltered coastal reef and the lagoon in
one fishing trip (~86%). Only ~29% of all male fishers target the outer reef (Table 2.2).

Most invertebrate fishers glean, but 67% of all male respondents dive for the collection of
trochus, lobsters, giant clams and other selected species (Figure 2.6). Females mainly target
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reeftops and, to a much lesser extent, sandy, soft-bottom areas. Some females combine both
reeftop and soft-bottom (sandy intertidal areas) gleaning in one fishing trip. Only males dive
for trochus, lobsters and other invertebrates, as elsewhere in the South Pacific; females
engage in gleaning only (Figure 2.7).

intertidal 24%

reeftop 48%

Figure 2.6: Proportion (%) of fishers targeting the five primary invertebrate habitats found in
Ouassé.

Data based on individual fisher surveys; data for combined fisheries are disaggregated. ‘Other’ refers
to the octopus and giant clam fisheries.

o | |
reeftop soft bottom soft bottom & reeftop  trochus & lobster & other

O male fishers ferale fishers

Figure 2.7: Proportion (%) of male and female fishers targeting various invertebrate habitats in
Ouassé.

Data based on individual fisher surveys; data for combined fisheries are disaggregated; fishers
commonly target more than one habitat; figures refer to the proportion of all fishers that target each
habitat: n = 3 for males, n = 9 for females; ‘other’ refers to the octopus and giant clam fisheries.

Gear
Figure 2.8 shows a distinction between gear used for fishing the sheltered coastal reef and the
outer reef. Gillnets and handlines, either alone or combined, are the main gears used in the

sheltered coastal reef. Spear diving and the combined use of spear diving, handlines and
gillnets are the main techniques used by fishers targeting the outer reef. When the sheltered
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coastal and the outer reefs are combined in one fishing trip, all methods are used, and in any
combination.

Gleaning and free-diving for invertebrates are done using very simple tools only. Lobsters
and octopus are often speared, while trochus and many other species that are collected on
reeftops are picked up by hand. Diving does not involve any gear other than mask, snorkel,
fins and possibly a wet suit. The dive fisheries usually involve motorised (50%) or non-
motorised (50%) boat transport. Soft-bottom areas are gleaned by walking and 75% of all
reeftop gleaning embarks upon boat transport (50% motorised, 25% non-motorised).

%
100 ~

gillnetting gdillnetting, handlining dillnetting, handlining, spear handlining spear diving

diving
[ sheltered coastal reef B sheltered coastal reef & lagoon Bl outer reef

Figure 2.8: Fishing methods commonly used in different habitat types in Ouassé.
Proportions are expressed in % of total number of trips to each habitat. One fisher may use more than
one technique per habitat and target more than one habitat in one trip.

Frequency and duration of fishing trips

As shown in Table 2.3, fishing trips to the combined sheltered coastal and outer reef are by
far the most frequent (1.3 times/week) and trips to either the sheltered coastal reef or the
outer reef alone are rare (0.1 times/month and every second week respectively). There is no
significant difference in the frequency of fishing trips between male and female fishers
targeting the same areas. However, if comparing the duration of fishing trips, the opposite
occurs. Fishing trips to the outer reef are by far the longest (6.5 hours/trip) and trips to the
sheltered coastal reef are the shortest (2 hours/trip). The combined fishing of sheltered coastal
and outer-reef areas takes on average between 2.5—4 hours.

Overall, invertebrate collection trips are less frequent than finfish fishing trips. The highest
frequency of ~once/week was found for reeftop gleaning performed by male and female
fishers, followed by soft-bottom gleaning (every second week). The least often trips were for
trochus, lobsters and other species, free diving, done by male fishers (once/month). An
average trip to collect invertebrates lasts 2.5-3 hours.
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Finfish are usually caught according to the tides; hence fishers may go out either at day or
night. Most fishers only fish for certain months of the year, and only ~30-45% of all
respondents reported fishing continuously throughout the year.

All invertebrate fisheries are performed exclusively during the day and continue for 6-9
months/year for combined reeftop and soft-bottom gleaning.

Table 2.3: Average frequency and duration of fishing trips reported by male and female fishers
in Ouassé

Trip frequency (trips/week) | Trip duration (hours/trip)
Resource |Fishery/Habitat Male Female Male Female
fishers fishers fishers fishers
Sheltered coastal reef 0.46 (n/a) 0.90 (£0.29) 2.00 (nfa)| 2.10 (x0.10)
Finfish Sheltered coastal reef & lagoon 1.26 (£0.24) 1.29 (x0.71) 3.93 (+0.90) | 2.50 (+0.00)
Outer reef 0.03 (+0.00) 0 6.50 (£2.50) 0
Reeftop 1.00 (n/a) 0.91 (x0.24) 3.00 (n/fa)| 3.86 (+0.46)
Soft bottom (sand) 0 0.56 (+0.23) 0| 3.33(+0.88)
Invertebrates
Soft bottom (sand) & reeftop 0 0.54 (+0.46) 0 2.50 (+0.50)
Trochus & lobster & other 0.23 (+0.00) 0 3.00 (+0.00) 0

Figures in brackets denote standard error; n/a = standard error not calculated.
Finfish fisher interviews, males: n = 7; females: n = 7. Invertebrate fisher interviews, males: n = 3; females: n = 9.

2.2.3 Catch composition and volume — finfish: Ouassé

Catches from the sheltered coastal reef are dominated (56% of total reported catch) by three
major groups: bossu (Lethrinus spp.), bec-de-cane (Lethrinus olivaceus) and dawa (Naso
unicornis). In addition, loche (Epinephelus spp.), perroquet (Scarus spp.), picot (Siganus
spp.), sardine (Herklotsichthys quadrimaculatus) and carangue (Caranx spp.) determine
another 32% of the average total reported catch. Catch composition reported for the
combined fishing of the sheltered coastal reef and lagoon includes mulet (Crenimugil
crenilabis), perroquet (Scarus spp.), dawa (Naso unicornis) and picot (Siganus spp.) as major
species groups. Dawa (Naso unicornis), picot (Siganus spp.), perroquet (Scarus spp.) and
saumonée (Plectropomus spp.) are the most important species groups reported for the
composition of average catches from the outer reef (Detailed data are provided in Appendix
2.1.1.).

Our survey sample of finfish fishers interviewed represents about 52% of the projected total
number of finfish fishers in Ouassé. We can thus conclude that our results largely represent
the overall impact of reef fisheries imposed by the community members of Ouassé on their
fishing ground. Those fishers whom we have not included in this survey are reported to be
mostly subsistence or leisure-oriented. Given the small community size and the limited
number of total fishers, the impact not captured here will not add substantially to the overall
assessed current fishing pressure.
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Figure 2.9: Total annual finfish catch (tonnes) and proportion (%) by fishery and gender
(reported catch) in Ouassé.
n is the total number of interviews conducted per each fishery; total number of interviews may exceed
total number of fishers surveyed as one fisher may target more than one fishery and thus respond to

more than one fishery survey.

As shown in Figure 2.9 most impact is due to subsistence fishing, and only about 32% of all
reported catches are sold outside the Ouassé community. Taking into account the total
population of Ouassé and the average consumption estimated at 20.7 kg/person/year, a total
subsistence demand of 1.2 t/year can be projected. Most of the catch is taken by male fishers
(78%); temales play only a minor role (~22%). Highest pressure is imposed on the combined
sheltered coastal reef and lagoon areas, with a minor impact on the outer reef (2.1% of the
total reported annual catch).

The high fishing impact on the combined sheltered coastal reef and lagoon is due to the
number of fishers targeting these areas and the reported average annual catches. Catches by
male fishers at the sheltered coastal reef amount to ~70 kg/fisher/year, and for the combined
catches of sheltered coastal reef and lagoon almost double (120 kg/fisher/year; Figure 2.10).
Catches from the outer reef are marginal (<20 kg/fisher/year).
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Figure 2.10: Average annual catch (kg/year, +SE) per fisher by gender and habitat in Ouassé
(based on reported catch only).

However, average annual catches are not to be confused with fishing efficiency (CPUE).
Considering the average catch per hour of fishing trip spent, highest CPUEs are obtained at
the sheltered coastal reef (~3 kg/hour). CPUEs for outer reef and the combined areas of
sheltered coastal reef and lagoon are comparative, reaching ~1-1.2 kg/hour each. Figure 2.11
shows that the efficiency of female finfish fishers is much lower than that of male fishers.
This may be because female fishers mainly use handlines and rods when targeting the
sheltered coastal reef.

kg/fisher/hour
35—+

3.0 +

25+

20+

1.5+

1.0 +

0.5 +

00 : } : }
sheltered coastal reef sheltered coastal reef & lagoon

O male fishers ferrale fishers

Figure 2.11: Catch per unit effort (kg/hour of total fishing trip) for male and female fishers by
habitat type in Ouassé.

Effort includes time spent transporting, fishing and landing catch. Bars represent standard error
(+SE).
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Survey data did not show any significant differences in the objectives of fishing among
different habitats targeted (Figure 2.12). Regardless of which area is targeted, most catch is
intended for subsistence or non-monetary exchange among family and community members.
The least share is caught for sale outside the Ouassé community. Results suggest that fishers
who target the sheltered coastal reef or the outer reef separately do not usually sell their
catch.

%
100 +

sheltered coastal reef sheltered coastal reef & lagoon outer reef
[ subsistence & gift B sale

Figure 2.12: The use of finfish catches for subsistence, gifts and sale, by habitat in Ouassé.
Proportions are expressed in % of the total number of trips per habitat.
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7 sheltered coastal reef & lagoon B outer reef |

Figure 2.13: Average sizes (cm fork length) of fish caught by family and habitat in Ouassé.
Bars represent standard error (+SE).

Data on the average reported finfish sizes by family and habitat (Figure 2.13) show a trend
that fish size increases from the sheltered coastal reef towards the outer reef, i.e. the average
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sizes of Acanthuridae, Scaridae, Scombridae, Serranidae and Siganidae. It seems that usually,
the average fish sizes in catches from the combined fishing of sheltered coastal reef and
lagoon areas are smaller than those reported in catches from the exclusive fishing of the
sheltered coastal reef. However, the often high variability (SE) among finfish sizes in catches
from any of the habitats fished may also be misleading.

Some parameters selected to assess the current fishing pressure on Ouassé living reef
resources are shown in Table 2.4. The comparison of habitat surfaces that are included in the
Ouassé¢ fishing ground shows that the outer reef is the largest area, followed by the sheltered
coastal reef. Overall, fisher density is low with an average of one fisher/km? of total fishing
ground and of total reef area. Lowest fisher density occurs in the outer reef with
<1 fisher/km® and relatively low average annual catches per fisher. Overall, population
density is low; it reaches about 2 people/km® of total reef and total fishing ground. All
parameters indicate a low fishing pressure on Ouassé finfish resources, and indeed average
annual total catch/km? of total reef or total fishing ground area is low: 0.03 and 0.05
t/km?/year respectively.

Table 2.4: Parameters used in assessing fishing pressure on finfish resources in Ouassé

Habitat
Parameters Sheltered Sheltered coastal | Outer |Total Total fishing
coastal reef |reef & lagoon reef reef area | ground
Fishing ground area (kmz) 6.33 13.62 7.56 22.00 27.52
Density of fishers (number of
fishers/km? fishing ground) M 142 0.4 1.14 0.9
Population density
(people/km?) @ 2 16
Average annual finfish catch 39.21 99.09 12.38
(kg/fisher/year) © (+15.60) (£26.19) |  (¢9.63)
Total fishing pressure of
subsistence catches (t/km?) 0.04 0.03

Figures in brackets denote standard error; ™ total number of fishers is extrapolated from household surveys; © total population
= 45; total number of fishers = 25; total subsistence demand = 0.91 t/year; ® catch figures are based on recorded data from
survey respondents only.

2.2.4 Catch composition and volume — invertebrates: Quassé

Calculations of the recorded annual catch rates per species groups are shown in Figure 2.14.
The graph shows that the major impact by wet weight is mainly due to four species groups:
giant clam (7ridacna, Hippopus), octopus (Octopus spp.), trochus (Troca, Tectus pyramis,
Trochus niloticus) and bigorneau (Turbo spp.). In addition, Nerita spp. and clovis (Actadodea
striata) show slightly larger catches than the remaining five species groups (Detailed data are
provided in Appendices 2.1.2 and 2.1.3.).
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Figure 2.14: Total annual invertebrate catch (kg wet weight/year) by species (reported catch) in

Ouassé.

soft bottom &
reeftop, 6

MOP & lobster &

other, 3

soft bottom, 3

reeftop, 9

Figure 2.15: Number of vernacular names recorded for each invertebrate fishery in Ouassé.

In agreement with the limited number of invertebrates reported by respondents, overall
biodiversity in the Ouassé invertebrate fishery is low (Figure 2.15). Taking into account all
reported vernacular names, the reeftop fishery is the most diverse with nine different
vernacular names, while most other fisheries are represented by three names only.

As expected, the highest average annual catches by wet weight are from the reeftop (Figure
2.16). Female fishers targeting reeftops have much higher average annual catches than do
males. Lowest catches are reported for the dive fisheries (trochus, lobsters and other species),
which are only performed by males.
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Figure 2.16: Average annual invertebrate catch (kg wet weight/year) by fisher and gender in
Ouassé.

Data based on individual fisher surveys. Figures refer to the proportion of all fishers who target each
habitat (n = 3 for males, n = 12 for females); ‘other’ refers to the octopus and giant clam fisheries.

As shown in Figure 2.17, the invertebrate fishery in Ouassé is exclusively subsistence-
oriented.

consumption
1704

Figure 2.17: Total annual invertebrate biomass (kg wet weight/year) used for consumption,
sale, and consumption and sale combined (reported catch) in Ouassé.

The total annual catch volume expressed in wet weight based on recorded data from all
respondents interviewed amounts to 1.7 t/year (Figure 2.18). Catches from reeftops represent
~80% of the total reported annual catch. All other fisheries, including soft bottom (sandy
intertidal areas), the combined reeftop and soft bottom, and the dive fisheries for trochus,
lobsters and other species, such as giant clams and octopus, each account for ~5-8% of the
total annual reported catch.
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Figure 2.18: Total annual invertebrate catch (tonnes) and proportion (%) by fishery and gender
(reported catch) in Ouassé.
n is the total number of interviews conducted per each fishery; total number of interviews may exceed
total number of fishers surveyed as one fisher may target more than one fishery and thus respond to

more than one fishery survey; n/a = no information available.

The parameters presented in Table 2.5 show that there are not many differences in size of the
fishing grounds available for the various fisheries. Also, overall, fisher density is low and so
is the annual productivity of fishers, regardless of which fishery they are engaged in. Taking
into consideration all these observations, there is no reason to assume that current fishing
pressure is detrimental to the resource. This conclusion is further supported by the small size
of the community, its isolation and hence small involvement in commercial fisheries.

Table 2.5: Parameters used in assessing fishing pressure on invertebrate resources in Ouassé

Fishery / Habitat
Parameters Soft bottom & | Trochus &
B ST T reeftop lobster & other
Fishing ground area (km?) 1279 12.7 18.23
Number of fishers (per fishery) M 14 4 3 8
Density of fishers (number of 11 0.2 05

fishers/km? fishing ground)

Average annual invertebrate catch

(kg/fisher/year) @

169.40 (+51.48)

47.37 (£16.21)

63.14 (+47.82)

40.10 (11.12)

Figures in brackets denote standard error; ™ total number of fishers is extrapolated from household surveys; @ catch figures are

based on recorded data from survey respondents only; ¢

3)

reef length; “ reeftop fishery is mostly targeting the sheltered coastal

reef areas, thus we have disregarded here the outside shallow reef areas, although they represent potential fishing grounds for

the reeftop fishery.
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2.2.5 Discussion and conclusions: socioeconomics in Ouassé

34

Fisheries do not play a major role in generating income in Ouassé; salaries, small
business, and retirement and other social revenues are more important. Fishing is,
however, a part of the lifestyle, as shown by the number of fishers who fish for
subsistence or for leisure purposes.

Fresh-fish consumption (21 kg/person/year) is low by regional comparison and also
compared to the average of all other PROCFish sites in New Caledonia. Invertebrate
consumption is also low (14.3 kg/person/year).

The low household expenditure level also indicates that the community enjoys a
traditional lifestyle and that people meet a lot of their subsistence needs with agricultural
and fisheries produce.

Most male and female fishers in Ouassé fish for both finfish and invertebrates. Fishing is
not very sophisticated: people use mainly handlines and gillnets and, occasionally, spears.
Some motorised boat transport is used to reach certain fishing grounds.

Highest fishing pressure by fisher density and average annual catch rates is on the
sheltered coastal reef and lagoon, which are often combined in one finfish fishing trip and
which mainly serve subsistence needs. Highest productivity (CPUE) was found for
sheltered coastal reef fishing.

In the case of invertebrate fisheries, highest pressure was found to be on the reeftops, with
highest fisher density, highest catch rate per fisher per year and targeting only about three
to four major species. Nevertheless, overall, fisher density and catch per unit area are very
low if not insignificant.

Based on the current data, there is no reason to suspect any problem exists or may evolve
in the near future either for the finfish or invertebrate fisheries. Fisher densities and catch
per unit area are low if not negligible. People do not currently depend on fisheries for
income and are unlikely to do so in the foreseeable future. Also, given the isolated
location of the community and the difficulties and costs involved in transport and
marketing, there are limited opportunities for commercial fishing of species such as
trochus or lobsters.



2: Profile and results for Ouassé
23 Finfish resource surveys: Ouassé

Finfish resources and associated habitats were assessed between 03 and 12 August 2004 from
a total of 24 transects (7 sheltered coastal, 5 intermediate, 6 back- and 6 outer-reef transects;
see Figure 2.19 for transect locations and Appendix 3.1.1 for coordinates).
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Figure 2.19: Habitat types and transect locations for finfish assessment in Ouassé.
2.3.1 Finfish assessment results: Quassé

A total of 26 families, 66 genera, 178 species and 9440 fish were recorded in the 24 transects
(See Appendix 3.1.2 for list of species.). Only data on the 15 most dominant families (See
Appendix 1.2 for species selection.) are presented below, representing 49 genera, 152 species
and 7971 individuals.

Finfish resources varied greatly among the four reef environments found in Ouassé (Table
2.6). The outer reef contained the greatest number of fish (0.9 fish/m®), species
(44 species/transect), and the largest biomass (551 g/m?). In contrast, the back-reef displayed
the lowest biomass (68 g/m”) and the smallest fish size (16 cm). Sheltered coastal and
intermediate reefs showed intermediate values (densities: 0.4-0.5 fish/m’ biomass:
100-116 g/m?). A large part of the observed differences in biomass among the reef types
(5-8 times greater in the outer reef) was explained by a single record of 175 bumphead
parrotfish (Bolbometopon muricatum) of sizes ~55—-100 cm FL, representing a biomass of
367 g/m”. Even without this ‘rare’ occurrence, the biomass recorded in Ouassé outer reef
would still be 2-3 times that observed in the three other reef environments (184 versus
116-68 g/m?).
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Table 2.6: Primary finfish habitat and resource parameters recorded in Ouassé (average values
1SE)

Parameters Sheltered (1) Intermediate Back-reef " Oute(g) All 2
coastal reef reef reef reefs

Number of transects 6 6 6 6 24
Total habitat area (km2) 6.3 5.5 8.1 4.7 24.6
Depth (m) 4(1-8) @ 5 (1-10) © 5219 6211 501-11)®
Soft bottom (% cover) 13 +4 913 13 +6 11 10
Rubble & boulders (% cover) 1514 17 7 38 12 3 +1 21
Hard bottom (% cover) 47 +4 45 15 39 £13 69 £3 48
Live coral (% cover) 15 5 18 +4 915 19 3 14
Soft coral (% cover) 11 £3 11 £3 11 8 +1 7
Biodiversity (species/transect) 313 38 6 32 19 44 +7 36 3
Density (fish/m?) 0.5+0.2 0.4 +0.1 0.5 +0.01 0.9 20.2 0.5
Size (cm FL) @ 19 +1 21 +1 16 + 1 21+ 1 19
Size ratio (%) 58 +3 59 +3 54 +3 57 +2 57
Biomass (g/m°) 100.3 £35.3 115.6 £33.8 67.6 £24.1 551 +406 179

M Unweighted average; ©® weighted average that takes into account relative proportion of habitat in the study area; © depth
range; “ FL = fork length.

Sheltered coastal reef environment: Ouassé

The sheltered coastal reef environment of Ouassé was dominated by three families of
herbivorous fish: Acanthuridae, Scaridae and Siganidae (Figure 2.20). These three families
were represented by 31 species; particularly high abundance and biomass were recorded for
Acanthurus triostegus, Ctenochaetus striatus, Scarus rivulatus, A. lineatus, A. blochii,
Siganus lineatus and Scarus altipinnis (Table 2.7). This reef environment presented a
moderately diverse habitat, mainly covered by hard bottom (47% cover) (Table 2.6 and
Figure 2.20).

Table 2.7: Finfish species contributing most to main families in terms of densities and biomass
in the sheltered coastal reef environment of Ouassé

Family Species Common name Density (fish/m?) | Biomass (g/m?)

Acanthurus lineatus Lined surgeonfish 0.04 +0.04 14.4 £14.4

) Acanthurus triostegus Convict surgeon fish 0.11 £0.09 9.1+7.8
Acanthuridae - - -

Ctenochaetus striatus Striated surgeonfish 0.05 +0.03 4.7 £2.8

Acanthurus blochii Ringtail surgeonfish 0.01 £0.01 2.8 0.7

Scaridae Scarus rivulatus Scribblefaced parrotfish 0.07 £0.03 20.9+7.8

Scarus altipinnis Filamentfinned parrotfish 0.005 +0.003 2413

Siganidae Siganus lineatus Goldenlined rabbitfish 0.02 +0.03 13.0 £12.8

The density, size and biomass of finfish in the sheltered coastal reefs of Ouassé were higher
than values recorded at the other study sites, while biodiversity was lower than in Moindou
and Thio. The trophic structure in Ouassé¢ coastal reefs was strongly dominated by
herbivorous species, especially Acanthuridae and Scaridae. The sheltered coastal reef of
Ouassé displayed a rather high percentage of hard bottom (47%) and a low percentage of soft
bottom (13%). Such environmental differences in substrate may explain why herbivorous fish
are particularly abundant since they are generally associated with hard bottom, while
carnivorous species are generally associated with soft bottom®. Additionally, carnivorous
species in general, and Lethrinidae species in particular, are particularly targeted by fishing in
the sheltered coastal reefs of Ouassé, where most fishing occurs.

* Soft-bottom environments are generally rich in small invertebrates, which are the main food item of
carnivorous fish, while hard-bottom environments are often covered with algae, the food of herbivorous fish.
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Figure 2.20
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Intermediate-reef environment: Ouassé

The intermediate-reef environment of Ouassé was dominated by four families: herbivorous
Acanthuridae and Scaridae (both in terms of density and biomass) and carnivorous Labridae
and Chaetodontidae (density only) (Figure 2.21). These four families were represented by 52
species; particularly high abundance and biomass were recorded for Scarus rivulatus, Naso
unicornis, Acanthurus lineatus, Ctenochaetus striatus, A. blochii, Chlorurus microrhinos,
S. ghobban, S. frenatus, S. schlegeli, Cheilinus chlorourus and Choerodon anchorago
(Table 2.8). This reef environment presented a moderately diverse habitat, with hard bottom
dominating (45% cover) (Table 2.6 and Figure 2.21).

Table 2.8: Finfish species contributing most to main families in terms of densities and biomass

in the intermediate-reef environment of Ouassé

Family Species Common name Density (fish/m?) | Biomass (g/m?)

Naso unicornis Bluespine unicornfish 0.03 £0.01 149 #8.7

) Acanthurus lineatus Lined surgeonfish 0.01 £0.01 6.1+5.6
Acanthuridae - - -

Ctenochaetus striatus Striated surgeonfish 0.04 £0.02 5.4 127

Acanthurus blochii Ringtail surgeonfish 0.01 £0.01 54 3.5

Scarus rivulatus Rivulated parrotfish 0.04 £0.01 149 17.2

Chlorurus microrhinos Steephead parrotfish 0.01 £0.004 4628

Scaridae Scarus ghobban Bluebarred parrotfish 0.07 £0.003 3.9+2.1

Scarus frenatus Bridled parrotfish 0.07 £0.005 3.1+25

Scarus schlegeli Schlegel’'s parrotfish 0.01 £0.008 2.7+26

L abridae Cheilinus chlorourus Floral wrasse 0.009 +0.002 1.7 £0.6

Choerodon anchorago Orangedotted tuskfish 0.03 £0.02 0.8 0.5

The size and size ratio of finfish in the intermediate reefs of Ouassé were higher than those
recorded in other study sites of the country, and biomass was second only to that in Thio;
biodiversity was ranked second and density was slightly lower than the average across the
site, but comparable to Oundjo (Table 2.6). As in the sheltered coastal reef, there were more
herbivorous than carnivorous fish (double the density and four times the biomass of
carnivores) in Ouassé intermediate reefs (Figure 2.21). These differences were due to the
relative lack of carnivorous Lutjanidae and Lethrinidae and to the presence of large-sized
herbivorous Scaridae. The intermediate reefs of Ouassé had very little soft bottom (9%), a
substrate that generally favours carnivorous species, compared to similar reef habitats across
the country. As for the sheltered coastal reef, these natural differences in substrate may
explain the particular trophic structure in Ouassé intermediate reefs. Additionally, fishing in
the intermediate reefs of Ouassé selectively targets carnivorous species and more particularly
Lethrinidae, which already show low numbers and average size.
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Back-reef environment: Ouassé

The back-reef environment of Ouassé was dominated by five families: herbivorous
Acanthuridae and Scaridae (both in terms of density and biomass), Siganidae (density only),
and, to a lesser extent, carnivorous Mullidae and Labridae (density only) (Figure 2.22). These
five families were represented by 45 species; particularly high abundance and biomass were
recorded for Acanthurus olivaceus, Ctenochaetus striatus, Parupeneus multifasciatus,
Siganus spinus, Scarus altipinnis, Chlorurus sordidus, P. pleurostigma, A. blochii, Scarus
rivulatus and Choerodon anchorago (Table 2.9). This reef environment presented a diverse
habitat, mainly both hard bottom (39% cover) and rubble and boulders (38% cover)
(Table 2.6 and Figure 2.22); habitat complexity may partly explain the relative complexity of
the fish assemblage on this reef.

Table 2.9: Finfish species contributing most to main families in terms of densities and biomass

in the back-reef environment of Ouassé

Family Species Common name Density (fish/m?) | Biomass (g/m?)
Acanthurus olivaceus Orangeband surgeonfish 0.02 £0.01 3.5+2.9
Acanthuridae | Ctenochaetus striatus Striated surgeonfish 0.03 +0.02 3.4 £2.1
Acanthurus blochii Ringtail surgeonfish 0.006 +0.005 2.5+1.89
Mullidae Parupeneus multifasciatus Many bar goatfish 0.05 +0.02 3.110.9
Parupeneus pleurostigma Sidespot goatfish 0.03 £0.01 28+1.0
Labridae Choerodon anchorago Orangedotted tuskfish 0.04 £0.02 1.1 +0.6
Siganidae Siganus spinus Little spinefoot 0.08 £0.05 3.03 1.9
Scarus altipinnis Filamentfinned parrotfish 0.003 £0.002 3.0+2.2
Scaridae Chlorurus sordidus Daisy parrotfish 0.01 £0.004 28116
Scarus rivulatus Rivulated parrotfish 0.008 +0.003 24 +1.1

The density and biomass of finfish in the back-reef of Ouassé were lower than those recorded
in the other study sites of the country; biodiversity was lower only than in Moindou and
Oundjo, but fish size and size ratio were the highest among the five sites. Densities and
biomass of most families of both herbivorous and carnivorous fish also were slightly lower in
Ouassé compared to other country sites, except for a slightly higher biomass of snappers
(Figure 2.22). In particular, there were fewer carnivorous Lethrinidae and herbivorous
Scaridae but more Labridae (density) and Lutjanidae (biomass) in Ouassé than at other sites.
The back-reef of Ouassé had more soft bottom (13% versus 7% average for the country sites)
and less hard bottom (39% versus 53% average) than at other sites. This type of substrate
generally favours carnivorous species. Hence, the possibility that fishing in the back-reef of
Ouass¢ may be partly responsible for the observed lower abundances of carnivores,
especially Lethrinidae, should be explored.
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Outer-reef environment: Ouassé

The outer reef of Ouassé was dominated by herbivorous Acanthuridae and Scaridae (both in
terms of density and biomass), and by carnivorous Labridae and Chaetodontidae to a lesser
extent (density only) (Figure 2.23). These four families were represented by 67 species;
particularly high abundance and biomass were recorded for Bolbometopon muricatum,
Chlorurus sordidus, Acanthurus lineatus, Naso tuberosus, N. caesius, N. annulatus,
Ctenochaetus striatus, Scarus schlegeli, A. olivaceus, A. nigrofuscus and Choerodon
anchorago (Table 2.10). Hard bottom (69% cover) largely covered this reef environment
(Table 2.6 and Figure 2.23).

Remarkably, the rare and vulnerable (to fishing) bumphead parrotfish (Bolbometopon
muricatum) ranked first in term of biomass (367 g/mz). However, this result was the
consequence of a single record of a large group of fish (175 individuals), and the resultant
large biomass of Scaridae in the outer reefs of Ouassé should be interpreted with caution.

Table 2.10: Finfish species contributing most to main families in terms of densities and
biomass in the outer-reef environment of Ouassé

Family Species Common name Density (fishlmz) Biomass (glmz)
Bolbometopon muricatum Bumphead parrotfish 0.04 £0.04 367+367
Scaridae Chlorurus sordidus Daisy parrotfish 0.12 £0.03 33.7 £9.1
Scarus schlegeli Schlegel’'s parrotfish 0.03 £0.01 6.5+3.4
Acanthurus lineatus Lined surgeonfish 0.05 £0.02 19.0 £10.0
Naso tuberosus Humpnose unicornfish 0.02 £0.01 12.7 7.0
Naso caesius Grey unicornfish 0.02 £0.01 12.6 £9.5
Acanthuridae | Naso annulatus Whitemargin unicornfish 0.02 +0.02 10.0 6.8
Ctenochaetus striatus Striated surgeonfish 0.07 £0.02 8.7+2.8
Acanthurus olivaceus Orangeband surgeonfish 0.01 £0.01 6.4 £5.6
Acanthurus nigrofuscus Brown surgeonfish 0.09 +0.02 5815
Labridae Choerodon anchorago Orangedotted tuskfish 0.09 +0.02 2.3+0.6

The size, density and biomass of finfish in the outer reefs of Ouassé were higher than those
recorded in the other study sites of the region (Table 2.6). Biodiversity was lower only than in
Oundjo. Difference in biomass was spectacular (551 g/m® for Ouassé versus 274 g/m’
average value among the four habitats) but mostly due to the unique record of 175 bumphead
parrotfish (367 g/m?). Substrate composition showed a strong dominance of hard bottom with
high cover of live coral (19%). However, the number and biomass of carnivorous Lutjanidae
and Lethrinidae in Ouass¢ outer reefs were particularly low. This unusual low abundance
could possibly be due to fishing. However, other carnivorous species were more abundant in
Ouassé, counterbalancing the observed deficit in snappers (Lutjanidae) and emperors
(Lethrinidae). Furthermore, the higher observed mean densities and biomass of edible species
(except snappers and emperors), the presence of large, rare and vulnerable species in an
otherwise similar habitat, along with records of lowest fishing pressure (lowest density of
fishers, lowest fishing frequency, as well as lowest yearly catches) indicate that Ouassé outer
reef is subject to less fishing impact than are other study sites in the region, albeit with
possible problem of overfishing of snappers and emperors.
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Overall reef environment: Ouassé

Overall, the fish assemblage of Ouassé was dominated by Acanthuridae and Scaridae (both in
terms of density and biomass) and by Labridae and Siganidae to a much lesser extent (density
only) (Figure 2.24). These four families were represented by a total of 70 species; particular
high density and biomass were recorded for Ctenochaetus striatus, Siganus spinus,
Choerodon anchorago, Acanthurus triostegus, Chlorurus sordidus, Scarus rivulatus,
A. nigrofuscus and A. lineatus (Table 2.11). As expected, the overall fish assemblage in
Ouassé shared characteristics of primarily back-reef (33%), then sheltered coastal reef (26%),
intermediate reef (22%) and outer reef (19% of habitat).

Table 2.11: Finfish species contributing most to main families in terms of densities and
biomass across all reefs of Ouassé (weighted average)

Family Species Common name Density (fish/m?) | Biomass (g/m?)
Ctenochaetus striatus Striated surgeonfish 0.05 5.2
) Acanthurus lineatus Lined surgeonfish 0.02 8.9
Acanthuridae - -
Acanthurus triostegus Convict surgeon fish 0.03 2.7
Acanthurus nigrofuscus Brown surgeonfish 0.02 1.6
) Chlorurus sordidus Daisy parrotfish 0.03 9.2
Scaridae - - "
Scarus rivulatus Rivulated parrotfish 0.03 9.7
Labridae Choerodon anchorago Orangedotted tuskfish 0.04 1.0
Siganidae Siganus lineatus Goldenlined rabbitfish 0.04 1.7

Overall, Ouassé appears to support a healthier finfish resource than the other sites, with
highest biomass (169 g/m?), third-lowest value of biodiversity (36 species/transect), second-
highest density (0.5 fish/m?), and greatest size (19 cm) and size ratio (57%) (Table 2.6).
While these results suggest that the finfish resource in Ouassé is relatively healthy, detailed
assessment at reef level also revealed a systematic, lower-than-average abundance for both
snappers (Lutjanidae) and emperors (Lethrinidae). Unfavourable environmental conditions
(either natural or human-generated) for the development of these species may explain this
trend in Ouassé. Alternatively, it is possible that these results also reflect a greater impact
from fishing carnivorous species (especially Lethrinidae) at Ouassé compared to the average
for study sites in the country. In any case, further studies to elucidate the deficit in snappers
and emperors in Ouassé are needed.
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Habitat characteristics
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Figure 2.24: Profile of finfish resources in the combined reef habitats of Ouassé (weighted

average).

FL = fork length.
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2.3.2 Discussion and conclusions: finfish resources in Quassé

46

The finfish resource assessment indicated that the status of finfish resources in Ouassé is
slightly better than the average across the five New Caledonia study sites. This result,
combined with the sighting of a large group of very rare and vulnerable bumphead
parrotfish, suggests that the area’s finfish resources are relatively healthy. However,
detailed assessment at reef level also revealed a systematic, lower-than-average
abundance for both snappers (Lutjanidae) and emperors (Lethrinidae). Preliminary results
suggest that this trend could either be due to unfavourable environmental conditions
(either naturally occurring or caused by humans) for the development of these species, or
to over-fishing selected carnivorous species in Ouassé.

Overall, Ouassé finfish resources appear to be in relatively good condition. The reef
habitat seems relatively rich and the ecosystem supporting finfish resources healthy.

First signs of impacts on carnivore species (especially Lethrinidae) were visible as lower
biomass and sizes in the coastal and back-reefs, where most fishing is done and gillnets
are often used.
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2.4  Invertebrate resource surveys: Ouassé

The diversity and abundance of invertebrate species at Ouass¢ were independently
determined using a range of survey techniques (Table 2.12): broad-scale assessment (using
the ‘manta tow’ technique; locations shown in Figure 2.25) and finer-scale assessment of
specific reef and benthic habitats (Figures 2.26 and 2.27).

The main objective of the broad-scale assessment is to describe the distribution pattern of
invertebrates (rareness/commonness, patchiness) at large scale and, importantly, to identify
target areas for further, fine-scale assessment. Then, fine-scale assessment is conducted in
target areas to specifically describe the status of resources in those areas of naturally higher
abundance and/or most suitable habitat.

Table 2.12: Number of stations and replicate measures completed at Ouassé

Survey method Stations Replicate measures

Broad-scale transects (B-S) 11 66 transects
Reef-benthos transects (RBt) 13 78 transects
Soft-benthos transects (SBt) 0 0 transect

Soft-benthos infaunal quadrats (SBq) 0 quadrat group

Mother-of-pearl transects (MOPt) 12 transects

Mother-of-pearl searches (MOPs) 12 search periods

Reef-front searches (RFs) 24 search periods

Sea cucumber day searches (Ds) 6 search periods

N(=|BIN|N|O

Sea cucumber night searches (Ns) 12 search periods

5\ A
iy A

1

Figure 2.25: Broad-scale survey stations for invertebrates in Ouassé.
Data from broad-scale surveys conducted using ‘manta-tow’ board;
black triangles: transect start waypoints.
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Figure 2.26: Fine-scale reef-benthos transect survey stations for invertebrates in Ouassé.
Black circles: reef-benthos transect stations (RBt).
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Figure 2.27: Fine-scale survey stations for invertebrates in Ouassé.
Inverted grey triangles: reef-front search stations (RFs);

grey squares: mother-of-pearl search stations (MOPs);

black squares: mother-of-pearl transect stations (MOPt);

grey stars: sea cucumber day search stations (Ds);

grey circles: sea cucumber night search stations (Ns).
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Forty-nine species or species groupings (groups of species within a genus) were recorded in
the Ouassé invertebrate surveys: 8 bivalves, 14 gastropods, 17 sea cucumbers, 6 urchins,
2 sea stars, 1 cnidarian and 1 lobster (Appendix 4.1.1). Information on key families and
species is detailed below.

2.4.1 Giant clams: Ouassé

Broad-scale sampling provided an overview of giant clam distribution at Ouassé. Shallow
reef habitat that is suitable for giant clams was extensive (22.5 km? 12.7 km?® within the
lagoon and 9.8 km? on the reef front or slope of the barrier reef). The lagoon was complex,
with at least three lines of reef (including a secondary, inshore ‘false’ barrier) forming sectors
with differing levels of land-ocean influence and exposure. In the outer lagoon there were
large areas where there was unrestricted water interchange with the open ocean and water
flow was dynamic.

Reefs at Ouassé held four species of giant clam: the elongate clam 7Tridacna maxima, fluted
clam 7. squamosa, boring clam 7. crocea and the horse-hoof or bear’s paw clam Hippopus
hippopus. Records from broad-scale sampling revealed that 7. crocea had the widest
occurrence (found in 8 stations and 41 transects) followed by 7. maxima (5 stations and
21 transects) and 7. squamosa (4 stations and 7 transects). H. hippopus is well camouflaged
but was still recorded at four stations (6 transects in total, Figure 2.28).
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Figure 2.28: Presence and mean density of giant clam species in Ouassé based on broad-scale

survey.
Presence is measured as % of stations surveyed where clams were present and denoted by black
diamonds; density is measured in numbers per hectare and is represented by bars (+SE).

Based on the findings of the broad-scale survey, finer-scale surveys targeted specific areas of
clam habitat. At these reef-benthos transect stations (RBt), 7. crocea were the most common
(recorded in 85% of reef-benthos stations), whereas 7. maxima was recorded in 31% of
stations (Figure 2.29).
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The boring clams were aggregated into patches. At the 11 stations where 7. crocea were
found, the mean density was 7678 individuals/ha £2502, reaching a density of 44,750 /ha for
a single transect (averaging >4 /m’ over an area of 40 m”). Thirteen 7. squamosa were
recorded in broad-scale and MOP surveys but none were found in reef-benthos surveys.
H. hippopus were uncommon on shallow reefs (RBt), but were moderately common in broad-
scale assessments.
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Figure 2.29: Presence and mean density of giant clam species in Ouassé based on fine-scale

survey.
Presence is measured as % of stations surveyed where clams were present and denoted by black
diamonds; density is measured in numbers per hectare and is represented by bars (+SE).

Both small and large individuals of 7. crocea were recorded in surveys (mean length 10 cm
+0.2). T. maxima from reef-benthos transects (on shallow-water reefs) had an average length
of 9.8 cm £1.9 (~4-5 years old). When clams from deeper water and more exposed locations
were included in the calculation (from other assessments), the mean size increased to 14.9 cm
+0.6. The faster growing 7. squamosa (which grow to an asymptotic length L., of 40 cm)
averaged 29.3 cm +2.7 (>6 years old). H. hippopus found in broad-scale and reef-benthos
assessments were generally large (mean 29.4 cm +2.4), although smaller specimens of
H. hippopus and T. squamosa were also recorded in survey (Figure 2.30). A creel survey of
fished giant clam observed that the average wet meat weight of H. hippopus was almost
1 kg/individual (904 g £193, n = 9). A single T. squamosa wet meat weight recording was
619 g. Both these recordings indicate that large clams are still available for fishers at Ouassé.
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Figure 2.30: Size frequency histograms of giant clam shell length (cm) for Ouassé.
2.4.2 Mother-of-pearl species (MOP) — trochus and pearl oysters: Quassé

New Caledonia is relatively close to the southern limit of the natural distribution of the
commercial topshell Trochus niloticus in the Pacific. The multiple reef lines at differing
levels of exposure around Ouassé constitute an extensive suitable benthos for 7. niloticus and
this area could potentially support significant populations of trochus (18 km lineal distance of
exposed outer reef). PROCFish survey work revealed that 7. niloticus was present in Ouassé
on both ‘inner’ and ‘outer’ reef sectors (Table 2.13).
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Table 2.13: Presence and mean density of Trochus niloticus, Pinctada margaritifera and Tectus
pyramis in Ouassé
Based on various assessment techniques; mean density measured in numbers per ha (+SE)

Density | SE % of _stations with | % o_f trans_ects or _search
species periods with species

Trochus niloticus
B-S 3.8 1.5 4/11 = 36 8/66 = 12
RBt 32.1 28.8 2/13 =15 2/78 =3
RFs 40.2 13.0 4/4 =100 18/24 =75
MOPs 0 0 0/2=0 0/12=0
MOPt 229.2 20.8 2/2 =100 10/12 =83
Pinctada margaritifera
B-S 4.0 15 711 =64 11/66 = 17
RBt 6.4 4.3 2/13 =15 2/78 =3
RFs 0 0 0/4=0 0/24=0
MOPs 0 0 0/2=0 0/12=0
MOPt 0 0 0/2=0 0/12=0
Tectus pyramis
B-S 2.5 2.3 2/11=18 2/66 =3
RBt 3.2 3.2 1/13=8 1/78 =1
RFs 0 0 0/4=0 0/24=0
MOPs 7.6 7.6 1/2 =50 212 =17
MOPt 62.5 62.5 1/2 =50 3/M12=25

B-S = broad-scale survey; RBt = reef-benthos transect; RFs = reef-front search; MOPs = mother-of-pearl search; MOPt =
mother-of-pearl transect.

On the exposed side of the inner ‘false’ barrier and at the outer barrier reef, 94 trochus were
found in survey. The density for the best two locations was 229 individuals/ha. These
densities are too low for general commercial fishing but such aggregations of broodstock will
allow stocks to rapidly regenerate if they are ‘rested’ from fishing. This was especially true
for the ‘false’ barrier, where densities were highest and management potential greatest. There
is a history of large harvests of trochus originating from Ouassé; on one occasion, a vehicle
snapped its axle attempting to transport the trochus harvest back to Noumea.

Inner reefs that are closer to the Ouassé village can be overseen and protected from fishing by
the community at Ouassé. On the other hand, anecdotal reports suggest that more remote
reefs held much greater concentrations of trochus in the past but that these aggregations have
been targeted by visiting divers. This is reportedly still occurring, despite the low density of
trochus here today. The mean basal width of all trochus at Ouassé¢ was 11.3 cm £1.9 (n = 37,
Figure 2.31).
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Figure 2.31: Size frequency histogram of trochus shell base diameter (cm) for Ouassé.

Despite blacklip pearl oysters (Pinctada margaritifera) being cryptic and generally sparsely
distributed in open lagoon systems (such as Ouass¢), the number of blacklip seen during
assessments was relatively high (n = 18 individuals, mean anterior—posterior measure = 14.6
cm #0.6). The green topshell (Tectus pyramis), a related but less valuable species than
trochus (with a similar life history), was not abundant at Ouassé. The mean size (basal width)
of T. pyramis (n =4) was 7.3 cm +0.3.

2.4.3 Infaunal species and groups: Ouassé

The soft benthos of the margins of the lagoon was generally stony and sandy without areas of
seagrass or notable shell ‘beds’ for in-ground shell resource species, such as arc shells
(Anadara spp.) or venus shells (Gafrarium spp.). Therefore, no fine-scale assessments or
infaunal stations (quadrat surveys) were made.

2.4.4 Other gastropods and bivalves: Ouassé

Seba’s spider conch (Lambis truncata), the larger of the two common spider conchs, and
L. lambis were detected in broad-scale and finer-scale surveys at reasonably high density
(38 individuals recorded); however, Strombus luhuanus was absent (Appendices 4.1.1 to
4.1.8). The more inshore Turbo chrysostomus was relatively common and some
T. argyrostomus individuals were recorded in reef-benthos stations. No Turbo setosus was
seen in reef-front searches or MOP surveys. Other resource species targeted by fishers, e.g.
Astralium, Cerithium, Charonia, Conus, Cypraea, Tectus, Thais and Vasum, were also
recorded during independent surveys (Appendices 4.1.1 to 4.1.8).

Data on other bivalves in broad-scale and fine-scale benthos surveys, such as Atrina, Chama,
Periglypta and Spondylus spp. are also in Appendices 4.1.1 to 4.1.8. A single creel survey
was conducted, which allowed us to record the weight of clam meat collected by inshore
fishers fishing at the bay north of Ouassé.
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2.4.5 Lobsters: Ouassé

There was no dedicated night reef-front assessment of lobsters (See Methods.). However,
lobsters were relatively common; eight Panulirus spp. were recorded in the survey. Two
slipper lobsters Parribacus spp. were observed during night-time assessments for nocturnal
sea cucumber species (Ns).

2.4.6 Sea cucumbers’: Quassé

Ouassé has an extensive lagoon system bordering a large land mass. There was a high degree
of exposure in the outer lagoon, as numerous passages and areas of submerged barrier reef
linked the lagoon to the open ocean. Inner-lagoon reef areas were less exposed and subject to
riverine and allochthonous input (inputs from land) and in areas this was quite significant. A
full range of environmental exposure gradients was seen as one worked from the embayments
on the coast outwards through the ‘false barrier’ to the outer lagoon. Reef margins and
shallow, mixed hard- and soft-benthos habitat (suitable for sea cucumbers) was extensive in
the lagoon. These habitats suited sea cucumbers, which are generally deposit feeders that eat
organic matter in the upper few mm of bottom substrates.

Species presence and density were determined through broad-scale, fine-scale and dedicated
survey methods (Table 2.14, Appendices 4.1.1 to 4.1.8, see also Methods). Seventeen
commercial species of sea cucumber were recorded during in-water assessments (Table 2.14),
a similar amount to that found in other PROCFish sites on Grande Terre in New Caledonia.

Species associated with shallow reef areas, such as the leopardfish (Bohadschia argus) and
the high-value black teatfish (Holothuria nobilis), were quite common at Ouassé (found in
15-39% of assessment units), indicating a stock under generally low fishing pressure. The
medium/high-value greenfish (Stichopus chloronotus) was also relatively plentiful across
most of the exposure gradient (recorded in 55% of broad-scale transects). The low-value
flowerfish (B. graeffei) was common across the inshore reefs.

Surf redfish (Actinopyga mauritiana), which is found at the most exposed locations, was
common but no high-density aggregations were recorded. This site has a number of habitats
suitable for this species (two barrier-reef fronts with a lineal distance of 35 km).

More protected areas of reef and soft benthos in the lagoon held good densities of blackfish
(A. miliaris) and stonefish (4. lecanora), plus a few lower-value species, e.g. brown sandfish
(B. vitiensis), elephant trunkfish (H. fuscopunctata), lollyfish (H. atra) and pinkfish
(H. edulis).

A single deep (25-35 m) dive on SCUBA was conducted to obtain a preliminary assessment
of deep-water stocks, such as the high-value white teatfish (H. fuscogilva) and the lower-
value amberfish (7. anax). In this assessment (average 24.3 m in depth) white teatfish
(H. fuscogilva) and amberfish (7. anax) were present at low density. Also found at reasonable
density at depth was H. flavomaculata, a species which resembles H. coluber but has red
spots on the ends of its bodily projections. The passage dived was a breach in the ‘false’

> There has been a recent variation to sea cucumber taxonomy which has changed the name of the black teatfish
in the Pacific from Holothuria (Microthele) nobilis to H. whitmaei. There is also the possibility of a future
change in the white teatfish name. This should be noted when comparing texts, as in this report the ‘original’
taxonomic names are used.
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barrier, within the main body of the lagoon and relatively close to the coast. An exploration
of areas further offshore (with greater influence from oceanic conditions) would be useful to
further assess deep-water stocks and the presence of the prickly redfish 7. ananas.

2.4.7 Other echinoderms: Ouassé

Edible urchins, such as the slate urchin (Heterocentrotus mammillatus) and collector urchin
(Tripneustes gratilla) were recorded in Ouassé at low levels. Other urchins that can be used
within assessments as potential indicators of habitat condition (Echinometra mathaei and
Echinothrix spp.) were recorded at relatively low levels in survey.

The blue starfish (Linckia laevigata) was commonly recorded in survey (in 82% of broad-
scale stations). Corallivorous (coral-eating) starfish were rare, with only one pincushion star
(Culcita novaeguineae) and no crown of thorns (Acanthaster planci, COTS) recorded in
Ouassé (See presence and density estimates in Appendices 4.1.1 to 4.1.8.).
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2.4.8 Discussion and conclusions: invertebrate resources in Ouassé

A summary of environmental, stock status and management factors for the main fisheries is
given below. Please note that information on other, smaller fisheries and the status of less
prominent species groups can be found within the body of the invertebrate chapter.

e In general, the range of giant clam species, their occurrence across the site, and the
density of aggregations indicate that giant clam stocks in Ouassé are only marginally
impacted by fishing.

e Moderate exploitation is most evident in the lower abundance of the larger species
Tridacna squamosa and Hippopus hippopus.

e Shell size ranges of 7. maxima and the larger clam species show that fishing is occurring.
Giant clams are protandrous hermaphrodites, which means that only larger, older
individuals produce eggs. Therefore, to sustain healthy populations of clams, larger, older
individuals are needed.

o T. crocea are well suited to the embayments at Ouassé and represent a healthy, non-
impacted stock.

e Data on MOP distribution, density and shell size suggest that trochus (Trochus niloticus)
are relatively common at Ouassé, especially on the mid-shore ‘false’ barrier reef.
However, present densities of trochus are too low to support commercial fishing, and
stocks should be rested from commercial fishing until densities at the best locations reach
~500 trochus/ha.

e At present, the regulations in New Caledonia prohibit the sale of trochus <9 c¢m in shell
basal width. Consideration may be given to protecting the larger size classes of trochus
(>12 cm), which are valuable spawners (produce large numbers of eggs) and are not
preferred by industry buyers (because their shells are too thick and often damaged by
boring sponge). This clause was included in the fisheries regulations in the 1980s but was
removed in 1991. The removal of this regulation is not common knowledge and most
fishers and agents still respect this useful control.

e The blacklip pearl oyster (Pinctada margaritifera) was relatively common, while Tectus
pyramis was less abundant than might be expected.

e The presence of a wide range of sea cucumber stocks reflected the varied environment of
the extensive east coast lagoon at Ouassé.

e The presence and density data on commercial sea cucumber species collected in survey
show that there is limited pressure on stocks from commercialisation and that stocks are
only marginally impacted by fishing.
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Overall recommendations for Ouassé

Further studies are needed to find out why snappers (Lutjanidae) and emperors
(Lethrinidae) are systematically lower in abundance in Ouassé than the regional average.
Until further information is available, a precautionary approach to fisheries management
may consist in limiting the catches of snappers and emperors. The efficiency of this trial
should then be evaluated by closely monitoring these resources.

Marine resource management measures and monitoring activities be undertaken to
accompany any expansion in finfish fishing to ensure that finfish remain available for
subsistence use by future generations.

Considering the high quality of habitat in Ouassé, marine protected areas be considered as
a primary management tool.

The use of gillnets be controlled in the shallow lagoons and back-reefs, which are the
areas under most pressure from fishing.

Trochus stocks be rested from commercial fishing until densities double at the best
locations (until they reach ~500 trochus/ha). The abundance of smaller-sized shells on the
reef be monitored to get an indication if there is any upcoming strong recruitment to the
fishery. Consideration may be given to protecting the larger size classes of trochus
(>12 cm), which are valuable spawners (produce large numbers of eggs) and are not
preferred by industry buyers.

Further dive assessments be completed both in the more protected inshore lagoon and at
more exposed locations to get an indication of the extent and strength of deep-water
stocks of high-value white teatfish (Holothuria fuscogilva) in Ouassé.
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3. PROFILE AND RESULTS FOR THIO
3.1 Site characteristics

The survey site called “Thio’ in this report (22 km x 10 km), actually centres on Port Bouquet
(21°43°35"S and 166°26"15"E), whose fishing ground includes the bay of Thio and the
barrier reef located between Toupeti pass and north Ngoé pass (Figure 3.1). Here the
geomorphology is quite characteristic, with a bay formed by high islands and long
intermediate reefs offering 360° protection. Terrigenous (land-based) effects are very
important here, in the form of siltation washed from the nearby mines. Each clan owns its
own fishing area; however, shared associations among fishers make it difficult to define
precise sectors as exclusive to specific clans. To simplify, we can define this area as
exclusive to the combined set of clans. The exploitation of the lagoon is for commercial as
well as subsistence purposes.
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Figure 3.1: Map of Thio.
3.2  Socioeconomic surveys: Thio

Socioeconomic fieldwork was carried out in the Thio community during June — July 2003.
The survey covered 42 households, including 111 people. Thus, the survey represents about
59% of the community’s households (71) and total population (188).

Household interviews aimed at the collection of general demographic, socioeconomic and
consumption parameters. A total of 40 individual interviews of finfish fishers (males only)
and 25 invertebrate fishers (14 males, 11 females) were conducted. These fishers belonged to
one of the 42 households surveyed. Sometimes, the same person was interviewed for both
finfish and invertebrate fishing.
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3.2.1 The role of fisheries in the Thio community: fishery demographics, income and
seafood consumption patterns

Our survey results (Table 3.1) suggest an average of 1.6 fishers/household. If we apply this
average to the total number of households, we arrive at a total of 114 fishers in Thio.
Applying our household survey data concerning the type of fisher (finfish fisher, invertebrate
fisher) by gender, we can project a total of 18 fishers who only fish for finfish (males,
females), a total of 18 fishers who only fish for invertebrates (females) and 78 fishers (males,
females) who fish for both finfish and invertebrates.

About 45% of all households in Thio own a boat; most (95%) are motorised and 5% are
canoes.

Ranked income sources (Figure 3.2) suggest that fisheries are one of the most important
sectors. Almost half (47.6%) of all households indicated that fisheries is their first source of
income, and another ~36% of all households surveyed rely on fisheries for secondary income.
In addition, other sources, such as small business retirement and social fees are also important
first (~36%) and second (19%) income sources, and salaries are important as first income
source (19%). Agriculture does not play any major role for income generation in Thio.

The importance of fisheries also shows in the fact that all households consume fresh fish and
invertebrates. Also, all households reported that the fresh fish and the invertebrates they eat
are mostly caught by a member of their household. In addition, most households (95%) also
eat fresh fish and invertebrates (67%) that are given on a non-commercial basis. Seafood is
rarely bought within the community. Accordingly, households that depend on fisheries for
first or secondary income target markets external to the Thio community.
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Figure 3.2: Ranked sources of income (%) in Thio.

Total number of households = 42 = 100%. Some households have more than one income source and
those may be of equal importance; thus double quotations for 1% and 2" incomes are possible.
‘Others’ are mostly home-based small businesses and retirement and social fees.
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Thio

10

Figure 3.3: Per capita consumption (kg/year) of fresh fish in Thio (n = 42) compared to the
regional average (FAO 2008) and the other four PROCFish/C sites in New Caledonia.

Figures are averages from all households interviewed, and take into account age, gender and non-
edible parts of fish. Bars represent standard error (+SE).

kg/capita/year
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Figure 3.4: Per capita consumption (kg/year) of invertebrates (meat only) in Thio (n =42)
compared to the national average and the other four PROCFish/C sites in New Caledonia.
Figures are averages from all households interviewed, and take into account age, gender and non-
edible parts of invertebrates. Bars represent standard error (+SE).

Fresh-fish consumption in Thio (~22 kg/person/year £3.8) is significantly below the regional
average (FAO 2008) (Figure 3.3). It is lower than the average across all five country sites,
and similar to the consumption observed for Ouassé. This low consumption rate is surprising
given the high dependency on fisheries for income generation and the high engagement of the
household members in supplying seafood for subsistence purposes. However, the Thio
community also enjoys a rich and diverse agricultural production, although mainly for
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subsistence purposes. In contrast, Thio’s people consume a lot of invertebrates
(35 kg/person/year) (Figure 3.4), exceeding the fresh-fish consumption rate by almost 60%
and among the highest of all PROCFish sites surveyed in New Caledonia.

Also, comparing results across all sites investigated in New Caledonia (Table 3.1), the people
of Thio eat fresh fish and, to some extent, invertebrates more frequently but in less quantities
than observed on average.

The average annual household expenditure level in Thio is only about half of the country
average estimated by the PROCFish surveys, and the influx of external money (remittances)

is very low.

Table 3.1: Fishery demography, income and seafood consumption patterns in Thio

Thi Aver r i
Survey coverage (n =°42 HH) (n : 1349::;)088 el
Demography
HH involved in reef fisheries (%) 97.6 94.6
Number of fishers per HH 1.6 (x0.11) 1.6 (x0.08)
Male finfish fishers per HH (%) 12.3 29.6
Female finfish fishers per HH (%) 3.1 3.3
Male invertebrate fishers per HH (%) 0.0 25
Female invertebrate fishers per HH (%) 15.4 16.3
Male finfish and invertebrate fishers per HH (%) a47.7 32.5
Female finfish and invertebrate fishers per HH (%) 21.5 15.8
Income
HH with fisheries as 1% income (%) 47.6 27.0
HH with fisheries as 2" income (%) 35.7 23.6
HH with agriculture as 1% income (%) 0.0 2.0
HH with agriculture as 2" income (%) 24 6.1
HH with salary as 1% income (%) 19.0 37.2
HH with salary as 2" income (%) 4.8 6.1
HH with other source as 1% income (%) 35.7 37.8
HH with other source as 2™ income (%) 19.0 16.9

Expenditure (USD/year/HH)

3896.47 (+573.63)

6587.71 