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EDITORIAL

Since the last lssue of the Newsletter the main fisheries event for the
SPC has been the Tenth Regional Technical Meeting on Fisheries held in
Noumea from 13-17 March 1978. A brief description of the meeting and its
recommendations is given on page 2 . For anyone wishing to gain an under-
standing of the current state of fisheries in the South Pacific, and of the range -
of activities of the SPC and other organisations, the full report (obtainable from
the SPC) provides a useful starting point.

Another important meeting was that of the Planning and Evaluation
Committee, in May. At this meeting the proposed work programme and budget
of all SPC actlvities were considered. Under the heading of artisanal fisheries,
funds were allocated for deep-~sea fisheries development, fish poisoning researech,
training in béche-de-mer processing, for short-term consultants, and for the
annual fisheries meeting. Some funds were also provided for oceanic fisheries
(skipjack); the main part of this project is,however, funded from outside the SPC
budget.

The fisheries staff of the SPC was increased in May by the appointment
of a Fisheries Assistant (Mr James Crossland), among whose duties is the
co-editing of this newsletter. Also new to the SPC staff is Master Fisherman,
Mr Tevita Fusimalohi, from Tonga. He will take charge of the Deep Sea
Fisheries Development Project. The skipjack team has also been strengthened
with the arrival of Dr Pierre Kleiber, who will work on the computer process-
ing of the great amount of data generated by the success of the tagging cruises.

* * *

Contributions to this issue include an up-to-date report on the skipjack -
tagging programme by Dr Bob Kearney. The programme recently set a world
record for the number of skipjack tagged in one day. The tagging programme is
designed, among other things, to investigate the possibility of the existence of
different skipjack stocks in the Pacific. A different approach to the same
problem is described in the paper by Dr Barry Richardson on page 8 which
outlines the genetic method of stock identification.

Also of relevance to skipjack and other migratory oceanic fishes is the
report by Mr Donguy and Mr Henin on their long-term hydroclimatic studies in
the Pacific. Information on the correlation of temperature and salinity data and
fish distribution could make a significant contribution to directing fishing effort
to the appropriate area, or predicting years of poor recruitment. Another
related paper in this issue concerns the importance of reefs to oceanic fishes,
and is of interest because it indicates how different parts of the environment are -
inter-related. _ .

The beche-de-mer fishery in Fiji, which was long dormant after the Second
World War, continues its revival, as the article by Mr Suliasi Vatoga shows. This
is the second article by Mr Vatoga on the work of the Fish Processing Unit (see
Fisheries Newsletter 13), and is particularly appropriate at this time because of
the recently announced appointment of Mr P. Gentle on a one-year consultancy
to study the biology of béche-de-mer. Mr Gentle will be attached to Fiji's
Ministry of Agriculture, Fisheries and Forests on funding from the SPC.



Over the years this Newsletter has reported on both new and continuing
fisheries p.’l.'O]GOtS . Among these have been several (see Fisheries Newsletters3
and 4, 5, 10) ‘on the setting up and progress of the aquaculture station at the Baia . .
de St Vince tf in New Caledonia It'is very pleasing therefore to publish in.this o
issue. the considerable results and achievements in penaeid shrunp culture over
Ast six years as described by Mr D.Coatanea of AQUACAL in his contribution
. The last section of the newsletter contains two related articles, Flrstly '
there is a report of the impartant meeting held in Suva frorn 5-10. June . at;
which the various countries of the Pacific discussed the settlng up of a regional
fisherlies organisation Sec ondly, there is a short article listing all the countries
of th'e*SPC area, their population land areas and s1zes of their proposed 200 -mile
zones, The vast’ lize of the total sea area involved approximately 31 7 million
km2, and the small population of 4.7 rnillion are very strong argnrnents in favour
of the setting up of the proposed régional fisheries organisation

T * *

TENTH REG_IONA‘L TECHNICAL MEETING ON FISHERIES

. The Tenth Regional Technical Meeting on Fisheries to. be organised by
the SPC was held in Noumea from 13-17 March 1978. Representatives of twelve
countries and territories from the area. attended as well as twenty observers
from thirteen countries outside the region and various organisations. During the
meeting 25 worl;ing papers were presented. : Each of the couniry representatives
gave a statement on the fisheries year in his country. Considered together
these give a very good picture of fisheries in the South Pacific, and demonstrate
the great. -amaunt of activity going on throughout the area. ..

N SPC fisheries activities for the past year were also reviewed Dr Bob
Kearney reported on progress with the akipjack programme {(a more recent .
report a,ppears onpage 3 of this newsletter). SPC actlvities in fields other _
than skipjack research . were, described by Dr Rend Grandperrin; these included
projects. on outer reef artisanal fisheries lobsters, turtles and béche-de-mer.

A third group of working papers and reports, presented by the various
observers at.the meeting, covered a wide range of topics: the activities of the
FAQ and: UNDP in the region the CNEXO aquaculture programrnes turtles,
fish, productivity, and various aspects of the tuna fishery A particularly 1nterest—
ing paper on. the identlfication of different stocks of sklp]ack by Dr Barry
Richardson, is reproduced in full ~on page 8 of this newsletter

. The working papers and reports prov1ded the basis for ‘much discussmn
The rneeting made eight reoommendations

1. Where possible, the SPC should provide advice and assistance on

' skipjack research to countries cutside its own area.

2. Funding should be sought for blood and tissue analysis of skipjack.

9, The Expert Committee on TFopical Skipjack should meet concurrently

" “with the annual Technical Meeting on a regular basis. -

4, Commercial observers should be invited to Future meetings.

5. Tunds should be sought for research on deep-bottom fishes.

6. The proposed workshop on the implications of the 200-mile exclusive
economic zones should be deferred.

7. A consultant should be obtained to study the economics of foreign
fishing operations in the SPC area.
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8. A portion of the funds previougly budgeted for the 200-mile workshop
should be used to implement recommendation seven.

The full text of these recommendations is given in the report on the
meeting, coples of which can be obtained from SPC.

SPC SKIPJACK SURVEY AND ASSESSMENT PROGRAMME
SUMMARY REPORT -~ 23 SEPTFEFMBER 1977 TO 30 JUNE 1978

R.E. Kearney
PROGRAMME FUNDING

The details of the funding of the Skipjack Programme were given in the
first summary report to 23 September 1977 which appeared in Fisheries Newsletier
Number 15 of October 1977. However, since this time, the French contribution
to the programme has been increased to FF 679, 000 (approx.US$ 139, 000), and
Australia has made available an additional A$ 33,000 to cover the costs of
analysing the blood samples collecied as part of the programme. At present
exchange rates, pledged contributions to the programme now approximate
US$ 1,006, 000pger annum.

SURVEY AND ASSESSMENT RESULTS .

The operational phase of the programme actually commenced on October
4 1978 when the chariered vessel, the Hatsutori Maru, departed from Kavieng,
Papua New Guinea, with a full complement of scientists and crew and commenced
fighing in the waters to the north of Papua New Guinea. After completion of the
survey crulse in this country, the vessel moved progressively to the Solomon
Islands, New Hebrides, New Caledonia, Fiji, Tonga, Wallis and Fuituna, American
and Western Samoa and Tuvalu. The survey in each area extended over
approximately one month.

To the end of June 1978, baitfish survey and research work had been
successfully ecarried out in each of the countries and territories visited and
while there has been great variation in the size and species composition of
the bait catches made, in general, skipjack and tuna fishing has not been
severely restricted by the lack of bait. In several countries and territories the
baitfish surveys by the Hatsutori Maru were the most comprehensive conducted
to date and provided new and extremely valuable data on the nature of the resour-
ces avalilable. .

More than 43, 000 skipjack and other tunas were tagged and released to
the end of June, This exceededthe targetfor the whole of the first year of the _
programme by more than 13,000 and included the release of a world record -
2, 985 tageed skipjack on a single day (Fig. 1). To date almost 1,000 recaptures
have been reported and although little time has elapsed to enable the disperse-
ment of tagged fish, five iniernational recoveries have already been reported.




Fig.1: The record-breakers in action

In addition to the baitfish and tagging experiments, a2 great deal of additional
data has been collected on general tuna occurrence and tuna bilology. This data
will be processed together with tag release and recapture information and repevant

catch and effort data to assis_t in regional stock assessment studies. To facilitate
these studies, comprehensive computer data processing systems have been

established and their updating will be an ongoing aspect of the programme.
The creation of a computerised tag release and recapture masterfile is
considered to be a priority requirement and the programimes and computer
accessibility necessary for this task should be finalised in early July,

FUTURE SCHEDULE

In July 1978 the Hatsutori Maru should conclude its first survey in Tuvalu
and proceed to the Gilbert Islands and Trust Territory of the Pacific Islands
before concluding the first chirter of ten months in Japan on August 23, Negotia-
tions relating to the charter of the Hatsutori Maru for a second ten month period
commencing on Octcber 1 1978, when the vessel will depart from the port of
Shimizu, Japan, have already been finalised. Survey work will recommence
with the continuation of the work in the Trust Territory of the Pacific Islands,
before the vessel proceeds in turn to Guam, Tokelau, Cook Iglands (northern),
French Polynesia, Cook Islands (sguthern), Niue and New Zealand. The schedule
from March 1979 has not yet been finalised.
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HYDROCIIMATIC STUDIES IN THE PACIFIC OCEAN

J.R. Donguy and C. Henin
Centre Orstom
Post Box A5
Noumea Cedex
New Caledonia

INTRODUCTION

The surface data needed for the determination of the hydroclimatic
features of the ocean are the temperature and the salinity. The: meteorological
data may be gathered directly by the observer ships or later by official ways.
The surface measurements in the south-west Pacific from the ORSTOM Centre
in Noumea started in 1958 with merchant ships between Sydney and Noumea and
also from Noumea to Panama via Tahiti, The measurements stopped in 1964.
They started again in 1969 between Noumea and Japan, and since 1974 they have
been extended to the whole Pacific. The following sailing routes have been
operated with variable frequency; generally one measurement was taken each
60 nautical miles:

Noumea - Hong Kong - Singapore - Noumea Noumea - Tzhiti - Panama
Noumea - South Japan _ Tahiti - New Zealand
Noamea - North Japan Noumea - New Zealand
Noumea - Honolulu - California Noumea - Australia
Tahiti - California

Since 1975, the density of the observations has been sufficient to
describe the measured parameters monthly. All the early observations have
been compiled to produce half-yearly surface salinity maps from 1956 to 1973,
and quarterly maps from 1973 to 1975.

RESULTS

Seasonal variations between New Caledonia and Japan

Since September 1969, four Japanese ships have made regular surface
observations every 60 nautical miles, measuring temperature and salinity. They
cross the equator at 1500E and 160°E. By 1977, eight years of measurements
between 2008 and 10°N and five years between 10CN and Japan, had peen collected.

In the south the surface salinity is lowest from February to June
(S<384.5 %) each year. About 7°N, the galinity is lowest from June to December
(Donguy & Henin, 1974, 1975). These low-salinity waters are due to the rainfall
connected with the west wind and with the presence of the convergence zone of the
wind. The diluted water occurs almost two months after the start of the west
wind. The salinity maximum at 398 is due to the equatorial updwelling induced
by the east wind.

North of 10°N, the salinity is maximum from January to July with values
more than 35,5 %, between 20°N and 279N at the place of the north anticyclone.
North of 359N, the salinity andthetemperatures are low and variable because
of the boundary occurring between Kuro Shio and Oya Shio (Donguy & Henin, 1977).



Local formation. of water tmasses -

Study of the seasonal variations shows they are connected closely with
meteorological features. For the years 1956-1974 surface salinity data along
the 180° meridian were compared with rainfall figures for the October-March
and April-September periods. On the equator..the high-salinity periods (several
years) are connected with low rainfall periods.:: South of the equator, the
low-salinity periods are: associated with strong rainfall periods. On the
equator again, short periods of low salinity. are.connected with short periods of
strong rainfall and with the occurrence of abnormal features in the whole
Pacific. : -

Occurrence of abnormal condmons

:'I‘he,. Surface. variatione are :not; only seasonal, but in some years
completely, anomalous hydrographic.eonditions may occur; as in 1958, 1965 and
1973 (Donguy & Henin, 1976). Instead of the equatorial salinity maximum, a
minimum. spread as far as 1008 and 1509W. Between 100S and 2008, from
1609W to 180°, a maximum takes the place: of the salinity minimum.

This exceptional situation coincided with exceptional meteorological
conditions. West of 160°W, the convergence zone of the wind was set between
the equator and 10%s. Consequently, the winds coming from north-east, north of
the equator, were deflected to the north-west about 595; they brought rainfall and
explained the presence of low-salinity water. South of 1098, the south-east
winds induced a drought in the south-western Pacific. During .these same years,
other drastic changes occurred in several areas of the Pacific, such as the
appearance of the “El Nino countercurrent along the South American coast.

Monitoring and observation of "El Nino" in the easterh Pacific’

The equatorial upwelling due to the trade-winds forms a hydrographic
boundary separating the waters of the northern hemisphere from those of the
southern hemisphere. When the convergence zoné of the winds moves southward,
the upwelling stops, the boundary collapses and the low-salinity water coming
from the north penetrates into the scuthern hemisphere and constitutes the
so-called "El Nino". The surface data gathered since 1574 between Tahiti and
Panama show that each year in Fébruary-March, a weakening or vanishing of
the 'trade winds produces the stopping of the equatorial upwelling and warm,
low-sgalinity ‘water c¢rosses the equator to the south. Generally, this interrup-
tion of the upwelling is short-lived and the low~salinity waters do rot réach
the South American coast. During ‘the years of abnormal conditions (1957,

1965, 1972), the trade- w1nds vamshed Eor several months and "El Nino' became
catastrophic. i : ' -

A hydroclimatic anomaly in the eastern Pacific is followed six months
later by a hydroclimatic anomaly in the western Pacific.

CONCLUSIONS

- The' economy of the fishing industry is bound up with favourable hydro-
graphic and meteorological ¢onditions.: The continuous ohservation of these



‘conditions provides interesting information on fishing possibilities. Between

New Zealand and New Caledonia, we have found a thermal front possibly
associated with tuna schools.

~ Recent research points out that the survival of lish larvae is directly
connected with the surface conditions. Tuna larvae, for example, live in
water of well-defined temperature and salinity. An anomalous change of these
parameters would cause high mortality, noticeable two years later by decreased
catches. With sufficient surface data, it would be possible to organize tuna

. fishing more rationally, and avoid the destruction through ignorance of stocks

existing in preecarious conditions.

It i8 also possible to associate with hydreclimatic data biological
information leading to interesting interpretations for fisheries. The chlorephyll
content of the sea surface is certainly the best indicator. It is the easiest to
gather; sampling and filtration aboard ships takes only a few minutes, and its
variations in space and time certainly influence the growth and movements of
fish stocks.

References
Donguy,J.R. and Henin, C. (1974): Salinités de surface caractéristiqueé du

courant équatorial et du contre-courant équatorial nord & 150-1600F. La
mer (Bulletin de 1a Société franco~japonaise d'Océanographie.) 12(2}: 14-19.

(1975): Surface waters in the north of the Coral Sea.
Australian Journal of Marine and Freshwater Research 26: 293-296.

(1976): Anomalous navifacial salinities in the tropical
Pacific Ocean. Journal of Marine Research 34 (3): 355-364.

(1976): Relations entre les précipitations et la
salinité de surface dans 1'Océan Pacifique tropical sud-ouest basées sur
un é&chantillonnage du surface de 1956 & 1973. Annales Hydrographiques 4
(2): 53-59. | '

(1977): Origin of the surface tropical water in the
Coral and Tasman Sea. Australian Journal of Marine and Freshwatler
Research 28(3): 1-12.

. (1977): Navifacial conditions in the North-West
Pacific Ocean. Journal of the Oceanographical Society of Japan.

(In press): Relations atmosphere-océan et anomalies
hydroclimatigues du Pacifique sud: exemple de 1'année 1976. -

Donguy, J.R., Henin,C. and Populus,J. (In press): In situ formation of navifacial
water masses in the Tropical South Pacific.



SIqPJA K TtJNA STOCK "fENTIFICATION* '

- B J Rlchardson

Department of Populatlon BLology
Research’ School of Biologlcal Smences _
Australlan National Unwermty, Canberra Austraha o

' Because of the hlghly m1gratory behavioir of Sk].p]ack. tuna (Katsuwonus _ L’
pelam isy,’ ‘the same group of flsh' éan expect to ‘be chased by dlfferent people’
at different times. Thus skip]ack tuna are caught by ftshermen of dlstmct ‘
nationalities in’the ‘waters: around many dlfferent Pamflc countrles Obvmusly
all those countrles that find a partlcular group ‘of tuna passmg through thelr ared
will have ‘to 'work together to make the - most efflclent harvest of that” group, '

"“To Treach this kind of agreement it is necessary to know wh1ch countries
are involved in har‘vesting a particular group of tuna.  The nature of this' group'
is the first problem. Obviously it is larger than a single school and clearly it
is smaller than the entire tuna population of the Pacific Ocean. The group can
be defined as the smallest self-sustaining genetic unit found in nature. That is,
it is a group of tuna schools found in a particular area of the Pacific Ocean that
are replaced by their own offspring, not by the offspring of other tuna groups.
it all the tuna 1n this group are caught then either they would not be replaced at
all, or they would be replaced only slowly by migrants from other groups.

- There are two main ways to identify natural groups of fish. Firstly one
can tag fish and then recapture them after elsewhere. The range of movement of
many recaptures shows the range of that group of fish. This technique also
gives valuable informatlon on growth rates and survwal and is widely used for
such purposes, .

Secondly one can use genetlc methods CAs _the members of a group give
rise to the next generation of that group, _the animals in an area are genetically
related to one another but relatively unrelated to tuna belonging fo other groups.
A similar situation can be seen in human populations where hair colour and eye
colour are genetically inherited characters. Blonde, blue-eyed Swedes are more
closely’ related to each other than they are to dark-haired, dark-eyed Italians
(l.e. the frequency of genes for blue eyes and blonde hair are much higher in
Sweden than they are in Italy) and the two groups constitute two different 'stocks’,

The process of identifying stocks of tuna is similar, One looks for
genetic variation in the fish and then looks’ to see if schools in different.parts of
the species range have different frequenmes of the gene. If the gene frequencies
are markedly different: then they come from different breeding stocks. However,
if the gene frequencies are the same it does not follow that they comeé from the
same stocks as two stocks may have the same gene frequency by acc1dent
Looking at a series of different genes would clarify the issue.

Unfortunately it is not possible to find such easily-identifiable genetic
characters as hair or eye colour in fish, so more complicated tests have to be
used. Differences in particular proteins are usually inherited as simple genetic
characters and because many different kinds of protein can be detected specifi-
cally, the result is a very useful set of genetic characters which can be studied .

* Originally given as Working Paper 6 at the 1978 Regional Technical
Meeting on Fisheries.



The laboratory technique used in this kind of study is called electro-
phoresis, and involves the separation of proteins by their electrical charge
and size, The charge and size of a particular protein molecule depends on its
stucture, which is genetically determined. The 'blueprint' used for the construc-
tion of a particular protein is carried as a gene in each cell of the body, and is
Inherited from generation to generation in a similar fashion to blood groups.

Electrophoresis allows the detection of genetic differences between animals
when more than one 'blueprint' for a particular protein is present in a population.
The relatlve proportion of one of the alternate forms of the protein in a population
18 described as the gene frequency. Many different proteins can be studied. Some
of them are found in blood cells, some in liver cells or other tissues of the body.
For the tuna work carried out to date blood proteins have been examined in an
effort to find new characters useful for genetic studies.

Skipjack tuna have now been studied from many parts of the Pacific Ocean
and two different proteins have been typed (Fujino, 1970). The first, transferrin,
has not proved useful, because the same gene frequency is found at many places
in the Pacific. The second protein, esterase, is found in three different genetic
forms., The [requency of the common form in different parts of the Pacific is
shown in Fig. 1. Clearly the gene frequency is different for populations from
different parts of the Pacific Ocean, In the eastern Pacific the gene frequency
is leas than 0.55, while in the western Pacific (Papua New Guinea, Palau and
Japan) it is greater than 0.55. It might be concluded from this that at least two
different genetic stocks of tuna exist in the Pacific; in Hawaii schools of either
genetic stock may be found.
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Fig. 1.: Distribution of esterase gene frequencies for different parts
of the Pacific Ocean. Data from South Pacific Commission
(1976) and Richardson (unpublished). 1. Papua New Guinea,
2., New Zealand, 3. Eastern Pacific, 4. Hawzaii, 5. Japan,
6. Palau. Black squares show 1976/7 season.
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The problem with the *two-stock' hypothes1s is the heterogenelty within
each stock, That is, the different schools sampled in New: Gnlnea waters do
not all have the samé gene frequency, and the dit'ference is greater thah that to be
expected by sampllng errors. Thls 1mp11es that there may be more than one
stock spending tlme in New Guinea waters and that the western Pacific stock in
reallty ‘consiats of two or more stocks.

_ The New Zealand data also present a problem as they do not match either
‘the eastern or western genetxc stock In gene frequency. Perhaps the New Zealand
tuna come from a third stock found in the south central Pacific. Alternatwely

it may be a mixed stock like that of New Ga.u ea, but cons1stlng of fish from the
eastern and western stooks The dlstrlbutlon of the genes w1thin and between
sohools however makes thlS possiblhty nnllkely The dlfference in gene frequenoy
of New Zealand fish hetween 1976/ 7 and earlier years is also diffloult to under—
stand. Perhaps last season’ s fsh had a d1fferent origin as they were a different
slze from those ‘of ‘the previous year. More ‘work is needed to resolve the
problem

Refe,reno'ES
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IMPORTANCE OF REEFS TO OCEAN PRODUCTION*

R. Grandperrin
Fisheries Adviser
South Pacific Commission

INTRODUCTION

All emerged land, whether continents, islands, islets or reefs, has a
decisive impact on the richness of ocean waters throughout the world. This
influence is proportional to the proximity to land; both production and productivity
are greater in coastal waters than in the open sea. There are many reasons for
this:

{a) The mineral salts in deposits carried down by the erosive action of rivers,
streams and rain water stimulate the development of phytoplankton, By
the interaction of trophic processes, this primary production constitutes

: the basis of the entire food chain.

(b) Water masses adjoining the coast and in island-influenced areas are
subjected to turbulence causing deep waters, also with a high mineral
content, to well up to the surface.

(e The pelagic sphere is enriched by a continuous discharge of coastal fauna
from the coastal ecosystem (reef ecosystem in many Pacific islands), This
permanent infusion represents a substantial biomass; it takes the form,
almost exclusively, of larvae of benthic species (organisms dwelling or
occurring on the sea bed) drifting unattached in open water, and larvae
of meroplanktonic organisms (benthic organisms at adult stage, but with
larvae having a pelagic phase). Generally observed drifting under floating
objects, these larvae are a prime source of food for large predators.

The purpose of this brief note, which deals only with (¢) above, is to
quantify the consumption of coastal species in the total food intake of ocean fish
of economic significance such as tuna. It is based essentially on the works of
Grandperrin (1975) and Legand et al. (1972).

EQUIPMENT AND METHODS

“The survey coveredtuna vulnerable to long-lining: albacore, yellowfin and big-
eye The fish were taken from 1959 to 1974 during expeditions by the French Office for
Scientific and Technical Research Overseas (ORSTOM) in the area shown in Fig. 1. The
stomach contents of 143 albacore, 449 yellowfin and 16 bigeye were analysed. Food
species were identified whenever the state of digestion was not tooadvanced: in other
cases it was only possible to list the genus, or sometimes just the family.

The results which follow concern only fish consumed by tuna, as particular
attention was paid to identifying them. A similar study could equally well have
been conducted for cephalopods and crustaceans, as these also make up a sub-
stantial part of total tuna intake. In all, nearly 3,000 food fish were identified.
The work involved was very great, as identification was in some casges .only made
possible by examination of otoliths.

* Originally given as Working Paper 9 at the 1977 Technical Meeting on
Fisheries.
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RESULTS

In Table 1, food fish have been divided into two categories. Firstly, true
pelagio species, having no connection at any period of their life with the sea
bed or the coast; and secondly, coastal species, associated with the sea bed or
the coast elther all their life, or during a limited period (meroplanktonic
organisms). These two categories have been expressed as percentages of the
total number of food fish identified. Biomasses were not taken into consideration,
as the fish were sometimes in an advanced state of digestion.

Table 1 clearly shows that coastal forms make up a large proportion of
the fish intake of albacore (58%) and yellowfin (73%) vulnerable to long -lining.
They are entirely ahsent in the case of bigeye. Of the three species the yellowfin
lives nearest the surface; consequently, it has easiest access fo coastal organisms
drifting on the surface or sub-surface. The albacore, found at greater depths
than the yellowfin, consumes a greater proportion of pelagic forms, As for the
bigeye, which has the deepest habitat of all, it consumes only true pelagic forms.

Table 1: Percentage frequencies of pelagic and coastal fish speciés in the
diet of albacore, yellowfin and bigeye tuna caught by long-lines
(n = number of food fish identified).

Pelagic species Coastal species n
Albacore 42, 58 2,518
Yellowfin 27 73 2,364
Bigeye 100 0 - 40
CONCLUSIONS

These results concern only tuna vulnerable to long-lining, in other words
deep-swimming species captured relatively far from the coast. As may readily be
imagined, examination of the stomach contents of tuna living nearer still to both
coast and surface - juvenile yellowfin and skipjack for example - would bring
forth even more conclusive results. '

Coastal ecosystems, whether mangroves, reef formations or shoals,
provide the pelagic ecosystem with a permanent infusion of a number of organisms
that make up a substantial part of the food available to species like tuna which
undergo intensive industrial fishing.
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BECHE-DE-MER BRINGS CASH TO REWA VILLAGERS

-Suliasi Vatoga..
* InformationiSection, S
.Ministry of-Agriculture, - - ¢ . o
Fisher’ies and Forests, ' A
Buva, F1]1 ' '

Fi]l'S Sea gold durmg the early tradmg days, béche-de-mer (sometimes
called sea cucumber) has generated a lot of interest amorg local fishermen
since the Food Processing Unit of the Fisheries Departmeit began’ revwmg the
old art of processing béche-+de-mer and salted mullet last yéaz. :

.. The news of the lucrative eash edirings ‘on béché~de-mer from-different
fis’hing -groups especially in the outer-islands has stimuldted the - interést of three
villages ‘in. Vutia, Rewa... Having no knowledge at: all onbééhe-de-mér processing,
or whether- their fishing grounds: (mainly around Nukulau island and the Laucala
Bay area) were inhabited by the sea cucumber, the vﬂlagers declded to comb the
areg for this prized commodity. : - ; ER TR AR T :

- The fact that a part of the land area near the three v1llages is named Vale
ni Dr1, which means "the béche-de-mer house', indicated that the slug was
processed in this particular spot during the old days, and the creature would be
present in the nearby sea area. This theory was confirmed when the first dive
by some villagers not far from Vutia resulted in the harvesting of a number of
teat fish ("'sucuwalu'}, the most prized béche-de-mer species,

Fivé men from the villages then went to the Lami Fisheries headquarters
and learned all about béche~de-mer processing. For three weeks 30 men from
the three villages,led by Elima Rokodravu,were engaged in diving. Their average
catch was 200 béche-de-mer a day which they processed with the helpof a Fisheries
Department staff member, Inoke Seru. So far the villagers have already harvested
and processed 17 601b bags of béche-de-mer. The sale of this is hoped to realise
$5,000. Diving and processing is continuing.

Mr Seru said that the department is helping with the provision of fuel for
their outboard motor. He .said that compared with other fishermen, the group was
well equipped with boats and processing facilities, and the departmernt was only
advising them in the processing and:marketing of ‘b&che-de-mer.

The head of the Food Processing Unit of the Fisheries Department,

Mr Saimoni Tuilaucala, said that fishing groups serviced by the unit have already
earned more than §26,000 from 8, 000 kilos :of béche-de-mer harvested since the
projectbegan inthe middle of 1ast year. Nearly allbéche-de-mer were auctioned, and
the bidding price has skyrecketed to'a fantastic price of $ 4. 50 per‘lb for good
quality teat fish or 'sucuwalu'. The normal buying price of bache-de-mer has
been 90 ¢ per 1b, '

_ Béche -de-mer was a2 major export industry in Fiji in the first half of
this century and attracted many traders after the sandalwood boom. The industry
died out, however, in the 1940's due mainly to the start of the Se¢ond World War,
and low prices. However, according to Mr Tuilaucala "Today the picture has
changed completely - we have high prices, good markets, and a good supply of
béche-de-mer in our waters. Good quality b&che-de-mer is required for export and
we have been carrying out processing trials to determine the best methods to get
thlS quality. Those we have sold ovetrséas have been given good reports and we're
now in a position to advise® [ishermén on the correct processing methods. "
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He emphasized that processing béche-de-mer is still something of an art -
the all-important stage being the boiling which usually lasts for about 15
minutes. After boiling, the béche~de-mer are gutted, cleaned and dried. After
bolling and drying, about 10 to 15 lbs of dried béche-de-mer is obtained from
100 lbs of the actual slug. "A fisherman can collect 400 to 600 1bs in one day's
fishing from a good area', Mr Tuilaucala said.

Four teams [rom the unit are at present engaged in advisory work on
béche-de-mer In Viwa and Nacula in the Yasawas and Vulaga and Ogea in the
Lau Group. The unit supplies the villagers with goggles, sacks, outboard motor
fuel and spare parts, charged to the accounts. Each team takes with it portable
smoke houses and supervises the processing, with villagers doing the work.
According to Mr Tuilaucala, béche-de-mer processing is a viable business
proposition for which operating costs could be kept to a minimum.

Béche-de-mer is a prized commodity and is in demand by Chinese all over
the world. It is regarded by the Chinese and other eastern people as a luxury.
They use it in the preparation of gelatinous soups, and as an adjunet to other dishes
made famous world over by Chinese cooks. It is considered a '"must'' by
epicureans who like the authentic touch in their exotic foods,

The Chinese are not alone in their liking for béche-de-mer, With increased
travel nowadays there is a growing tendency for people, particularly Europeans,
to alter their eating habits and to experiment with the foods of other people. The
growing popularity of béche-de-mer is just another example of this '"food cons-
ciousness'. '

* * *

GROWTH OF PENAEID SHRIMPS IN NEW CALEDONIA AT AQUACAL (CENTRE
EXPERIMENTAL DE CULTURES MARINES DE LA BAIE DE ST VINCENT

D. Coatanea (AQUACAL)*

ABSTRACT

These experiments in the culture of penaeid shrimps took place since 1972
at the Centre Expérimental de Cultures Marines de la Baie de St Vincent. About
20 cultures of a semi-Intensive type have been carried out with seven species of
shrimps. The species which responded best to the different experimental con-
ditlons were Penaeus monodon, P. stylirostris and P. vannamei. Production
achieved is of the order of 3-5 tonnes/hectare/year, in the kind of ponds used.

INTRODUCTION

The Centre Expérimental de Cultures Marines de la Baie de St Vincent
was establishment in 1972 under the aunspices of the South Pacific Iglands
Fisheries Development Agency (SPIFDA) funded by FAO, UNDP and SPC. The
SPIFDA programme ended in November 1973 and the activities of the Centre
Expérimental were taken over by the Association pourle Développementde 1'Aqua-
culture en Nouvelle-Calédonie (AQUACAL). Its funding is assured by backing
from the Territory of New Caledonia, from the Fonds d'Investissement et de
Développement Economique et Social (FIDES) and from the Centre National pour

* Scientific "AQUACAL' team: M. Autrand (Director of Station), D. Coatanga
(Biologist), J. Mazurie (Biologist), J.M. Peignon (Experimental Officer).
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I Exploitation des Océans (CNEXO). The.research centre of CNEXO at Tahiti,

the Centre Oceanologlque du - Pacifigue: gCOP), supervises the work undertaken at
AQUACAL. This Work s, malnly concerned with the. reproductlon -and’ culture of
penaeld shrunps T L e . o

FACILITIES

When 1t was ﬂrst established in August 1972 AQUACAL had at its
disposal only ‘one pond. of 1.2 hectares situated on the site of an-gld salt pond.
The centre g facllities now cornprise an earth pond of .1 hectare, one of 4300 m2,
six ponds of earth and compacted sch1st of 1200m2 each, ‘and 14 ponds of concrete
and fibre glass ot' 3 12m2 ., There.is also a hatchery cons1sting of seven 1m3
cylindrical- conical vats, a productlon room. for single-celled algae, a production
system for prepared foo,ds w1th a, .daily. capaclty of 100 kg, two electric gene-
rators (16 KVA and 25 KVA), and res1dentia1 premises on the site.

SITUA TION

~ AQUACAL is s1tuated in. Deama Bay to the north of the Bale de St Vineent,
and w’ithm the mangrove zone. The waters are rich in plankton and contain a
natural populatlon of penaeld shr1mps mostly Penaeus merguiensis. The water
in the culture ponds is supplied by direect pumping and its temperature and sali-
nity are similar to those of the surrounding natural water. Salinity variations are
directly dependent on precipitation. In the dry season the salinity ranege is
35-38%0, At'the period of highest rainfall the salinity of the water in Deama
Bay occasionally drops as low as 256%g:. Seasonal changes in temperature (Fig. 1.)
aré more important than sahnity variatlon, because temperature directly affects
the growth of cultured shrimps Ma.xunum temperatures of 29-30° were
experienced in the culture ponds in’ January dnd February, and minima of 19-200C
in July to September,

CULTURE METHODS

Natural sources, Early culture trials used the' young of Penaeus merguiensis and
Metapenaéus ensis obtained From the: rnangrove ‘zone. These post‘larvae and
]uveniles 0.1:=3g), very abundint from October December were caught with
fyke nets’ (Doumenge 1973), or in nets of mosqmto gauze. A few individuals of
the species Pendeus semisulcatis’ and Pénaeus monodon were also eaptured and
placed in the cultures. This procedure however, proved unsuitable for mass
or separate stocking.

Hatchery production. In 1873 COP (Tahitl) managed to get P. mergulensis to
breed"in’ captivity (AQUACOP '1975) ‘starting with a stock of offspring partly
originating Erom New- Ca:ledon1a The hatchery technique they used was perfected
at thé'Galveston 1aboratory and adapted " for tropical conditions by the staff of COP
(AQUACOP, 1977a) This technique, used by AQUACAL since February 1975,
eriables the raising of up to 100, 000 post-larvae per 1m3 vat through a larval
cycle of around 15 days, by strict control of conditions in the culture medium.
These are: temperature 26-290C; sea water filtered at 50 and 5 microns, chlori-
nated, then decklorinated before use; preventlon of fungal and bacterial infection
by treatment with tinfur_a}ine and antibiotics (erythr_omycm .and chloramphemcol)
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Fig. 1: Seasonal variation in the water temperature of the growth ponds (means
of 1973-76). Recordings made at 0800,

During the zoea stage the larvae are fed on single -celled algae. The
types used are Isochrysis sp., Cylindrotheca sp. (cultured at 5 million cells/ml),
and Tetraselmis sp. (1 million cells/ml). Rotifers and brine shrimp cultured in
neighbouring vats are used to feed the mysid and post larval stage.

Between Qctober 1975 and February 1978 the types and numbers of post-
larvae produced were: P. merguiensis 332,000; P. stylirostris 88,000;

P. semisuleatus 45,000; P. monodon 25,000. The production of P, monodon was
insufficient for stocking the ponds and some had to be imported from COP
(Tahitl).

GROWTH

Management of the ponds. The growth of animals takes place in earth ponds
supplied with sea water by pumping (about 10 per cent is renewed daily). Before
being redistributed the water is decanted, and then filtered (1mm and 500 microns)
to prevent the introduction of predators. The ponds are supplied with a sluice
gate allowing the removal of either bottom or surface water. Each pond is
ploughed over before filling to remove all traces of decomposition in the sediment.
After the ponds are filled phytoplankton growth is encouraged by the
addition of agricultural fertiliser (NPK) at 20-50 kg/hectare. The maintenance
of phytoplankton stocks is essential - for the growth of zooplankton, protection of
the shrimps against an excess of light, inhibition of benthic algae - but proves
difficult outside the warm season. Growth in the ponds is followed regularly by
collecting and weighing samples of shrimps.
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Two siages of culture are practised. Firstly, the young animals are
grown on in 1200m2 ponds in dense cultures of 50~150 animals/m2. This is for a
short period (2-3 months) until they reach a size of 1-2g, when they are ised to
stock the large ponds (1 hectare and 4, 300 m2). In these ponds they go through
the main growth stage which takes them up to a commercial size of 15-25g.

The shrimps are harvestéd with nets (trap, casting and seine) allowing the
produce to be put on sale and supplying good quality , graded shrimps.
Nutrition. During the early cultures only supplementary foed was supplied -
fresh minced fish and a wet mash with a protein content of 29 per cent madde
from waste meat products and cereals. In subsequent cultures a diet formulated
by AQUACAL was used. The main ingredients were fish meal, and meat imported
from Australia and New Zealand. Although the composition of these diets (Tablé& 1) is
simple, they produce acceptable growth rates. The net production cost was
60 CFP/kg for materials and manufacture.

Table 1: Percentage composition of the two principal diets formulated:

at AQUACAL
Diet AQ1 Diet AQ2
Fish meal 40 30
Meat meal 40 30
Coprah oilcake 0 20
Wheat flour 18 18
Vitamin mixture - 2 2
Protein content | ' 445 Tog82

RESULTS

Twenty-three culture trials usmg seven species of shrimps have been
carried out since 1972. The first trials were with P. mergulensus and M. ensis,
collected as juveniles in the mangroves. These early attempts were at a low
stocking dénsity and resulted in the pfoduction of some P. merguiensis of about
40g. Later cultures at greater densities (6-55/m2) showed that in such conditions
the rapid growth of the first three months (even in the cool season), slowed up
greatly when the average weight reached 3g. In these conditions, productivity
could, however, exceed 2 tonnes/hectare/year A similar growth rate was
obtained: with M. ensis, _

In October 1974 600 post-larvae of P, ]agomcus from the COP hatchery
were placed .in a culture at AQUACAL, growing to an average: weight of 19g
six months later, with a-survival rate of 17 per cent. In May 1975 this experiment’
was carried out on a larger scale ~ 100,000 post-larvae from Japan were put in
the 1 hectare pond, in a culture mixed with 20, 000 P, . merguiensis and M. ensis;
from this culture only 31 individuals of P, japonicus survived (mean weight 6. 6g).
Massive mortality took place at the end of October when the water warmed up
again. The shrimps were hit by an infection described: by Shigueno (1975) under
the heading of bacterial diseases. Different explanations can be advanced:for -
this mortality - the nature of the sediment, unsuitable.to P. :japonicus; stagnation
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in the sediment, diet too low in protein (29%) and not satisfying the high require-
ments of this species (60%).

P. aztecus gives a good growth rate in the warm season and also in the
cool season. On the other hand, it does not seem adapted to culture at high
dengities. Futhermore this species is subject to a tetanus infection (Johnson et al,
1975) during the warm season when the temperature goes above 26°C. It is
also often attacked by '"white pleura' disease caused by a species of Vibrio
(AQUACOP, 1976). _

With its fast growth rate P. monodon appears a promising species for
culture in the tropics (AQUACOP, 1977c). It is extensively cultured in the
Philippines, India and Taiwan (see Blanco(1972) , and Primavera and Apud (1976)). |
According to Racek (1972) P, monodon can grow to 95g in a year in large cultures.
Culture at the higher density (10-50/m2) achieved at AQUACAL confirmed the
good performance and growth of P. monodon in semi-intensive conditions, but
only in the warm season. When the temperature goes below 25°C growth is
greatly reduced and stops altogether at 20°C. In addition, at the time of stocking
the ponds with post-larvae from the hatchery, particular attention must be given
to making sure that there is a supply of phytoplankton and zooplankton, to avoid
serious mortality in the first days of the culture.

The two species P, stylirostris and P. vannamel were introduced in
April 1976 from a supply of post-larvae imported from the U.S.A. P, stylirostris
is interesting for its good growth in all seasons. A mean weight of 60 g was
reached in 16 months. It was cultured at a density of 10/m2 for the [irst 7 months,
and at 1/m? for the last 9 months. The size reached by P. vannamei is less

~{mean, 35g.in 16 months, for the same conditions),_but this species can be the

subject of intensive raising in the warm season. Representative growth curves
for the six Penaeus spp. are shown in Fig. 2,
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Fig. 2. Representative growth curves: 1, Penaeus monodon 31/12/75-11/5/76,
density 11/m2; 2, P.vannamei 12/4/76-26/11/76, 15/m2; 3, P. aztecus
12/5/76-31/12/76, 10/m2; 4,P. merguiensis 6/4/76-23/8/76, 11/m2;
5, P. stylirostris (plus P. vannamei) 12/5/76-31/12/76, 10/m?2,
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DISCUSSION AND PROSPECTS o

As a ‘Pesitlt of these trials it is poss1ble to evaluate the 1mportanee for
aquaculmre in Néew Caledotua ‘of the~ spee1es ‘of 'penaeids whlch have been stud1ed

Growth of P.- merguiensm is- poor ‘whatever the temperature as soon’ as
the detisity -of ‘animals exéeeds 5-6/m2, " The shrimps produced only ‘have a
mean weight ‘of 3g. However, ‘they 'aré ‘suitible for an existing markét in-
New Caledonia, and the culture of this spec1es is foreseeable for short term
productlon (3-4 crops for per pond per year) S

» P.. monodon,’ which grows well 4t a- dens1ty of 10-20/m?2, proves to be a

.good species. only for the warm season. P, vaniawiéi, ‘alsoa warm season
‘gpecies, ‘can'be kept at 4 h1gher stoeking - deus1ty (AQUA COP, Tnternal report)

" It is'desirable ‘to raise a4 complementary spec¢ies for the cold season so
that:two.crops can be harvested per'pondeach year. P, stylirostris and to a
lesser degree P.aztécus would be able to fill this role. If this condition is met
a-yield of 3-5 touues/ hectare/year can be obtamed m the ty'pe of ponds used at
AQUACAL ' ; !
' Depeudmg on the prehmmary éstablisliment ‘of a large -scale hatchery
for stocking growth ponds, and a productmn unit- for manufactured food, these
results permit the development. of penaeid shrimp farmmg m New Caledoma to
be envisaged in the near Future.

Editors' note: Since this article was written in October 1977 the results of
additional growth experiments have become avdilable, It is planned to present
these, and the results of experlments currently takmg place m a supplementary
report early in 1979

i
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* * *

SOUTH PACIFIC REGIONAL FISHERIES ORGANISATION MEETING

The resumed session of this meeting took place at the South Pacific
Bureau for Economic Co-operation (SPEC) headquarters in Suva, from 5-10 June
1978. The object of this session was to complete a draft convention for the
establishment of a South Pacific regional fisheries agency, a task begun at the
earlier session in November 1977.

The meeting was opened by the Director of SPEC, the Hon. Mahe
Tupouniua, and chaired by Mr Paul Cotton of New Zealand. Countries attending
- were: Australia, Chile, Cook Islands, Fiji, France, Gilbert Islands, Nauru,
New Zealand, Papua New Guinea, Solomon Islands, Tonga, Tuvalu, United
Kingdom, United States of America and Western Samoa. Observers present were
from Japan, Republic of Korea, the South Pacific Commission, the Food and
Agriculture Organization of the United Nations, and the University of Hawaii.
During the meeting the Congress of Micronesia Law of the Sea Delegation and the
Marshall Islands Maritime Authority were also accorded observer status.

The meeting considered the draft articles provisionally agreed to in
November and also proposals for the uncompleted articles. After full discussion
and negotiation a final text for the Draft Convention was completed, and the
delegates agreed to recommend its text to their Governments for favourable
‘consideration.

The Draft Convention is now to be considered by all the goverments
which participated in the meeting, and the South Pacific Forum in Niue in
September 1978, The meeting recommended that if the Draft Convention be
acceptable to both governments and the Forum, then it be adopted and opened
for signature at a Plenipotentiary Conference on a date and at a place to be
decided by the Forum.
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THE COUNTRIES AND TERRITORIES OF THE SOUTH PACIFIC COMSSI@N
A AND THEIR PROPOSED 200 MILE EX' L SIVE ECONGOW

D

An article in the July 1977 Fisheries Newsletter (NO‘ 14) descrlbed the
structure, and functions of SPC, and listed the member countries and their
territories The purpose. of this article is to provide a more detailed llsting
of the" ma;in islands and 1sland groups -and to indicate their political status In -
addition there is a separate tabular préséntation giving the approximate areas
of the proposed 200-mile exclusive economic zones, and’ relating these to the
estimated- populations: * The boundaries of these pmposed zones can be found ‘on
the map of the SPC area in Fisheries Newsletter:14.- C

American Samoa is. an unincorporated territory .of ‘the United ‘States. It comprise's
geveniislands and two small isletsi  The administrative centre Pago Pago, is
situated on Tutuila, the largest island. e :

The Cook Islands are a self-governing state in: free associdtion with New Zealand.
They consist of two maln groups, the Northern Cooks and the Southern Cooks,
Most of the population lives in the Southern Cooks. The administrative centre is
Avarua, on Rarotonga.

Fiji is an independent Dominion within the British Commonwealth. It comprises
two large islands, Vitl Levu and Vanua Levu, and many smaller ones totalling
about 300. The capital, Suva, 1s.on Viti Levu.

French Polynesia is an overseas territory of France. It consists of some 130
istands in five main groups the Soc1ety Islands, the Tuamotu Archipelago, the
Marquesas, ‘the Gambier Islinds and the Austral. Islands The admimstrative
centre, Papeete, 1s on Tahiti in the Society Islands ]

The 'Gilbert Islands are a seli~governing colony of 'the United Kingdom expected
to become independent in 1979. - The ‘colony consists of four. groups: the Gilberts,
the Phoenix I8lands,. the Northern and Scuthern Line Islands; and one single .
island; Ocean Island.- A few small, uninhabited islands amongst these are United
States possessions: Howland and Baker in the Phoenix Islands, and Kingman,
Palmyra -and ‘Jarvis in the Line Islands. . The islands of Canton and Enderby in°
the Phoenix group are jointly administered by the United Kingdom and United
States. The administrative centre of the- Gilberts is Bairiki, on Tarawa,

Guam is an unincorporated territory of the United States, and is the’ southern~
most of the Mariana chain of 1slands The administrative centre is Agana.

Nauru is' an independent republic and an associate member of the British
Commonwealth. The administrative centre is in the Yaren district

New Caledonla is an overseas territory of France It comprises the main island
of New Caledonia where the capital, Noumea is situated, the Loyalty Islands,
and 2 number of smaller islands including the Chesterfield Archipelago '

The New Hebrides. are a condominium, jointly administered by France and the
United Kingdom, The ccndominium comprises about 80 islands, the largest of
which is Espiritu Santo. The administrative centre, Vila,is on Efate.

Niue is a self-governing state in free assoclation with New Zealand. It comprises
a single island; its administrative cenfre is Alofi.

Norfolk Island is a territory of Australia. The administrative centre is Kingston.
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Papua New Guinea is an independent state, and member of the British Common-
wealth. It consists of the eastern part of the island of New Guinea and many
offshore islands, the largest of which are New Britain, Bougainville, New
Ireland and Manus. The capital, Port Moresby, is on the mainland,

Pitcairn Island is a dependency of the United Kingdom. Adamstown is the main
settlement, :

The Solomon Islands became independent on 7 July 1978, and are a member of the
British Commonwealth, The group comprises six large islands and many smaller
ones, including the 8anta Cruz Islands, The capital is Honiara on Guadalcanal.

Tokelau isa New Zealand dependeticy, included in the boundaries of New Zealand.
It consists of three atolls, each with its administrative centre.

Tonga is an independent kingdom, and a member country of the British Common-
wealth., There are three main island groups and many small islands. The
capital is Nuku'alofa on Tongatapu.

The Trust Territory of the Pacific Islands is a United Nations trust territory
administered by the United States. It comprises about 2,000 islands in three
main archipelagoes: the Marianas, Carolines and Marshalls. The administrative
centre is on Saipan in the Marianas,

Tuvalu is a self-governing colony of the United Kingdom due to become indepen-
dent on 1 October 1978. It comprises nine small islands with the administrative
centre on the largest of these, Funafuti.

Wallis and Futuna is a territory of France, and consists of two groups of islands,
The administrative centre is Mata'Utu on Wallis Island,

Western Samoa is an independent state and member country of the British
Commonwealth, It comprises two large islands, Savai'i and Upolu,and several -
small ones. The capital Apia is on Upolu.

The sizes of the exclusive economic zones (Table 1) depend on various
factors, and do not correspond to the land areas of the various countries. The
largest zones correspond to island groups which are widely scattered, the most
extreme example of this being the Trust Territory of the Pacific Islands which
has by far the largest zone, foilowed by the Gilbert Islands, another greatly
dispersed group. Another factor determining the size of a zone is the nearness
of a territory to its neighbours. Thus Western SBamoa has a very small zone
because it is close to four other countries, American Samoa, Wallis and Futuna,
Tonga, and Tokelau.
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Table 1: Populations, land areas, .approximate sizes of the proposed 200—m11e_ :
~ exclusive economic zones (EEZ) and thelr area per head for the .. ...
ccnmtries and terrl.tones of the South Pamﬂc Comm1ssion area.

| Population | Land Area "EEZ Area_ ‘\Ar::a ger
(1977 km2) | (000 km2)| ¥
| 'American Samoa’ 0500/ 0197 [ o4r0nfEe g e
¥ Cook lslands - 187600 {207 | 2 200
Fiji : 000 | 18:2000 ] 1 870 °
French Polynesia c 1o 37000 4 .000 .} . 5.380
Glibert Islands ., 53800 | 684 | .4430.
Nauru 7 300 | 30 290
New Caledonia 000 119 100 ] 1 540
New Hebrides : 500 | 11880 | 670
Niue 3 800 260 350 -
Norfolk Island _ - 1,900 |- i 85 570 300 -
Papua New Guinea 2 908 000 461 693 | 2300 '} 1
_Pitcairn Island ‘ 85 4 | 970 | 1493
Solomon Islands 206 000 28 500 .{ 1 520 .8
Tokelau 1 600 10 330 206
‘Tonga 90 000 697 |° 120 | 8
Trust Territory of the ' : -
Paciflclslands (incl. Guam) | 216 000 | 180 | 7460 | 35
Tuvalu 7 500 25 | 760 | 101
‘Wallis and Futuna 9700 | 16 ] 280 . 29
Western Samoa , 152 000 2 934 160 1




