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EDITORIAL

The last Fisheries Newsletter, No. 13, was published in June 1975. It was

edited by the late Dick Baird, at that time SPC Fisheries Adviser, who passed away

. in March 1976 after a sudden illness. The post was not filled again until September;
the main task of the new Fisheries Adviser, once the most urgent outstanding matters
had been disposed of, was to vigit current SPC projects, and to make preparations '
for the Fisheries Conference held in Noumea from 24-28 January this year. During
the meeting, the wide interest shown in the Fisheries Newsletter was confirmed,
and it was decided to continue publication. '

Many different formats and cover types were used in earlier issues. This .
one is different again, but. for the sake of continuity, we shall in the future attempt
to retain it,

The contents of these Newsletters are of course dependent upon the type of
information available. For the most part, our information will be of regional interest,
and we rely on you all to forward it to us. Thus, we are more than willing to
accept any document of relevance to fisheries development in the area. Indeed, we
may in some cases have to call upon your goodwill; and we are confident of receiv-
ing an affirmative response. I would remind contributors that the interest of the
information isnotnecessarily in proportion to the length of the article. Thanks in
anticipation for your understanding and assistance,

* * *

At a time when the possibility of supranational control of the ‘oceans. especial-
ly the 200-mile exclusive economic Zzone,is arousing keen interest in all Pacific |
countries, we felt that it would be appropriate to publish an article on skipjack,
since the as yet poorly identified stocks of this essentially migratory fish are of
economic significance throughout the Pacific. This issue contains a report, for 1976,
on the Papua New Guinea fishery. '

Over the last few years there has been a marked increase in fishing of outer
‘ reef slopes and shallows near the coasts. The Lamap fishing school in the New
j Hebrides, which grew out of the SPC project, provides a good example of the efforts
_ made by the authorities concerned. Nonetheless, it is still extremely difficult to
= estimate potential long-term yields; it is for this reason that we are publishing an
article in which Professor N. Marshall of the Umvermty of Rhode Island (USA)
voices his concern on this subject.

The development of small-scale cash activities is also of constant concern to
fisheries departments throughout the area, With prices continually rising in the
_Asian market, the Fijian béche-de-mer experiment is of great significance. One of
Lo ’ the aims of the Fijian project is to estimate the growth rate of this animal; the
' importance of such information is enormous, as it is impossible to determine post-
fishing replenishment rates when nothing whatever is known of the growth rate. The
knowledge thus galned is vital to béche-de-mer development projects.



The phenomenon of toxic fish in coralline waters is having alarming effects
on both public health and the economy of some areas. The report of the last meeting
(15 -18 February, Tahiti) of the workmg group on ciguaterid. gives an account “of
progress achieved by the téams of scientists workl.ng together under the aegis of the
SPC.  Although some techmcal terms ‘may seem discouraging:‘to- the layman, we did
not consider alterations necessary, since the context generally prowdes a full and-
easﬂy uuderstandable explanatlon

In March, two conferences were held at Noumea. - For the first, dealing with
environmental issues, we include the SPC press release prepared on that occasion;
for the second, that of Heads of Agricultural, Livestock and Fisheries Services,
verbatim extracts of the part of the conference report concerned: with fisheries.

Today, the wealth of information published throughout the world is such that
bibliographical research is increasingly difficult. As in many other fields,compu-
terisation is proving mdlSpensable Hawaii now offers a special, [ree service where-
by full bibliographical references on a specific subject are provided on request.

" - In January 1977, ICLARM moved to Manila in the Philippine Islands. Dr
John Marr has taken over the post of Director-General from Dr Philip Helfrich.
With its new structure, the organisation should be able to make an. even more
decisive contribution to the growth of ceftain centres of activity throughout the Pacific
and South-East Asia. _

Finally, we thought it only natural to mention the new structure of the SPC Secre-
tariatadopted at the Sixteenth South Pacific Conference (Noumea, 20-29 October 1976).
One of the major innovations is the replacement of the three former Programme
Directors - Economi¢, Social and Health - by a smgle Director. of Programmes whose
primary: task is to prepare mtegrated programmes: geared to the policy objectives
determined by the Nauru Review Committee (3-6 May 1976).



THE SKIPJACK TUNA FISHERY IN PAPUA NEW GUINEA, 1976

A.D. Lewis and B.R.Smith*

Following the relatively poor catches experienced during 1975, which had

precipitated the withdrawal of one of the four companies from the tuna fishery, it was

important for the continuing development of the Papua-New-Guinean skipjack fishery that

1976 prove to be a more successful year, With an annual catch of 33.000 tonnes and a
daily catch rate of 4.2 tonnes/day, these hopes have been realized.

].. VESSELS BASED IN PAPUA NEW GUINEA

(a) Total catch

Table 1 compares the annual catch, daily catch rates and species composition
for the years 1971-76 for all companies combined. Although the May-June
period again provided good catches, fishing was generally good throughout

the year, and the absence of distinct seasonality continues to be a feature
of the fishery.

(b) Distribution of effort

Over half the catch was again faken in the vicinity of New Hanover, but with
increased fleet mobility imposed on two of the companies by intermittent
bait shortages in their allotted areas, good catches were experienced for
varying periods in West New Britain (August-October), Manus Island
(September-October) and the SBolomon Sea (November-December), as well as
the established Cape Lambert grounds. '

{c) Vessels

Okinawan catcher vessels of the fifty-nine tonne class continued to form the
bulk of the 38-vessel fleet, operating on a daily basis i.e. baiting each
night. One company made an effort to have some of its larger vessels
operate on an extended range basis. In view of the Government's stated
aim of phasing out the mother-ship type of operations in favour of depend—
ence on shore bases, these efforts can be expected to increase.

Two vessels in the fleet took more than 1500 tonnes during the year (0/47
in 1975 and 7/47 in 1974). The catch of eleven vessels exceeded 1000
tonnes (0/47 in 1975 and 12/47 in 1974).

(d} Composition of the catch

The high percentage of yellowfin, both in the total catch (25.9%) and in the
monthly catches (16.0-36.2%) was 2n unusual feature of the fishery. Previous
contributions by weight to the annual catch have ranged between 0.8% and
10.0% (Table 1), 1t is not known whether this reflected increased abundance

ke

-Kanudi Fisheries Research Station, Port Moresby. .



(e) Flshin co.dltlons &

1n th Papua:New Gulnea area; As yellowfln and blgeye are not separated in the
_ catch the flgures would 1nclude an unknown percentage of ]uvenile bigeye.

--Sklp]ack- average ,s1ze was below that of prevmus years (2.6 kg vs 3. 1 3. 5 kg

ger i('>-4 kg) Sklp]ack Even
th a Slight real decrease

; 1-of-,=.'f._‘.‘f.] i

areas were further reduced 111 sme;-.- :

Flshmg masters of two fleets reported cturmg the year that flsh1ng sehools
'assomated with floating objects (typlcally logs} and whale sharks were provid-
ing- good catches falrly regularly ‘In:the past assomated schools bave provided
11tt1e of the Papua New Gumean_ pole boat catch and th1s 1ncreased rellance on.

: The total 1976 balt catch of approx1mately 380 000 buckets (an estimated 950
tonnes} barely exceeded the 1975 figure desplte a sigmflcant increase in bait-
‘ _f1sh1ng effort The average da11y load of. ‘bait; carrled by the fishing vessels was
: the 1ow«est on . record (48 6 buckets compared w1th 55 1 67 2 in prevmus years)

upper 11in1t was placed on. the nu;nber :of baitlng un1ts allowed into the Ysabel
Pass and Cape Lambert ar_eas-‘and the companles were actwely encouraged to

e

OTHER VESSELS

@) Long range pole boats

m Sea, CAS iR prew.ous years;a _.thls turne{ Tanaka uhdated} Little is
k:nown of the aCt1v1t1es of the long range pole bog _.;1:1 the latter half of the year,

althoughfs me were:. 51ghted in the Solomon Sea in Decernber ‘An estimate of the
: catch by these veSseIs is not available. :

(b) Purse se1ne vessels

Up to nine Japanese purse semers en joyed good: fishlng during the January-April
perlod on; log-as sociated fish inan area ad;acent to Papua New Guinea (195- -20N,
1390 142°E) Ttis possible that a2, 000 tonnes_ were.. taken by these vessels.

o8t T d 1 =hom_ wa r fi.shery, but the Fulculchl Maru
'continuedto migke fa1r catches 1n1:0 August ‘




During August and September, the three large purse-seiners engaged in the
Pacific Tuna Development Foundation (USA) charter apparently had some
success with log fish in this same area (550 tonnes approx.), and the future of
a limited fishery for smaller purse-seiners {500 tons or less) appears modera-
tely good. '

3. DEVELOPMENTS WITHIN THE INDUSTRY

{(a) Establishment of shore bases

Early in 1976, the Government laid down guidelines for the future of the tuna
industry in the country. Pre-eminent amongst these was a requirement that
shore bases be established as soon as practicable, and economic aid was
requested from the Government of Japan to facilitate development of these bases,
At the time of writing, feasibility studies have been completed and comm1tment
to the project made in principle.

(b) Fisheries treaty

The Australia-Japan Agreement.on Fisheries (1968), to which Papuzi New Guinea
was a party, lapsed in November 1976. Papua New Gumea decided not to nego-
clate a bilateral treaty with Japan at this time.

(c) Extension of privilege

The agreement between the Papua New Guinea aﬁd Japanese Governments on
fishing rights within the Declared Fishing Zone and port calls for longline
vessels, due to expire in November 1976, has been extended to April 30, 1977,

! . (d) Charter of alternative pole vessel type

As the Okinawan-type pole vessels have, in spite of their obvious success, some
features not entirely suited to Papua New Guinean conditions, the Government
and the companies agreed to charter the low-stern Hawaiian vessel Anela for a
period of up to four months, For several reasons, to be discussed in a separate
report (Wilson, in preparation). the venture met with limited success. The
vessel did, however. capture quantities of suitable bait during the daylight hours
on several occasions. The present companies have since shown some interest
in exploring this posasibility.

4. RESEARCH

With the curtailment of tagging and other aspects of field research, emphasis has

. been redirected to baitfish studies,with the aim of

o @)
0 (b)

- (c)

- improving the quality of management - related data from the baitfishery;

gaining a better understanding of aspects of the life history of the major species;

investigaﬁng the possibility of establishing a separate bait-fish facility able to
supply bait in good condition to fishing vessels {this programme isbasedin
Kavieng).



' Papua New Guinea is nevertheless. keenly aware of the need for further studies
on skip]ack stocks;. particularly with, regard to

(a) 000perat1ve taggmg and genetlc studles (actlve mvolvement in’ thls field
- continues)

and
(b) collection and compilation of catch statistics on a regional basis. -

Apy effort to coordlnate sklp]ack research on an mternatlonal Tevel will
receive: full support S :
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ARTISANAL FISHERIES IN THE NEW HEBRIDES:
THE LAMAP FISHING SCHOOL

J.P. Hallier

As a follow—up to the SPC ‘Quter Reef Art1sana.1 F1sher1es ‘Project, which

operated in the New Hebrides from July 1974 to February 1975, the French Residency
- decided to set up a fishérman trainmg centre at Lamap, on the 1sland of Malekula,
in May 1975. g o

1. EQUIPMENT

+

+

+

-+

a 27-foot plywood beat b‘ll]lt locally with plans from Amerman Samon;
two 40-h, p. outboard motors

a 10 —fqot flat-bottomed aluminium dinghy;

a 6-h.p. outboard motdr;

three oil-fired deep-freezers (70 kg of fish each);
an eleétric deep-Ireezer (200 kg of fish);

ten 100 m x 2 m seine neéts; o

a small-meshed casting net;

six bamboo poles for tuna fiéhing;

seven trolling lines;

four hand winches for deep fishing;
"Circle-hooks" of varying gizes;

assortment of lures for trolling and pole-and-lining for tuna and skipjack.

2. TRAINING

+

+

+

given by a Tahitian master fisherman;
duration 10 to 12 months;

intended for youﬁg (age: 14-18) Melanesians from coastal villages throughout the
island group; : '

the objective is to teach trainees to:

- make and mend fishing nets; _

"haul in bottom lines, trolling lines and mackerel lines, and make poles
for skipjack and tuna fishing; '
maintain flshmg gear and boat;
fish by set net, seine and casting net, trolling. bottom line, pole-and-line
and fixed traps;

- identify, clean and store fish.

The trg.iriees“for the year 1975-76 were six Melanesians. four of whom are
now independent professional fishermen in their respective villages,



+ The 1976-77 class, comprising five new trainees, is under way.

On leaving the schbol, the young fishermen take with them fishing gear, and are
also entitled to extremely low-interest loans from the Caisse Centrale de Coopération

. Economique.

3. FISHING RESULTS

- Catching fish for marketing purposes is not the aim of the school; however,
- the breakdown of the quantities and species landed provides valuable information.

3.1. Caich and fishing effort

In 1976, the product of the school's fishing activities was sold at Lamap,
Norsup (administrative centre of Malekula) and, in particular, to the Syndicat des
Coopératives Autochtones Frangaises (S.C.A.F.) at Vila, the latter organisation taking
responsibility for distribution,

Thus, the overheads of the school were partially offset by the sale of the catch.
Crustaceans (prawns, mangrove crabs and lobsters) taken by local fishermen were
also sent to Vila by the school.

Table 1: Amounts (in kg) of fish landed by the Lamap Fishing School
and crustaceans taken by villagers: breakdown for 1975 of consignments and sales

Fish- ‘ " Crabs Prawns Lobsters
Vila 6741 1112 _ 496 564
Lamap 4300 - . - _
Norsup 594 - _ - ~
' Total 11635 1112 496 - 564

. : The total catch of 11.6 tonnes of fish is the result of only ten months work.
The school was unable to function normally all year round, firstly because of a short-
age of packaging material, which interrupted consignments to Vila for over a month,
and secondly because of the annual overhaul of the boat and motors, which was also
carried out at Vila. The average monthiy catch was 1160 kg with the number of trips
varying from 13 to 16, hence catches ranging from 72 to 89 kg per trip.

3.2. Main species caught

- Trolling

. 7 Little tuna Euthynnus affinis (Cantor)
Yellowfin tuna . Thunnus albacares (Bonnaterre)
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Skipjack ’ - Katsuwonus pelamis (Linn.)

Dogtooth tuna . Gymnosarda unicolor (Ritppell)
+ .Set:net and seine
Mullet : Mugil macrolepis Smith
Mugil seheli Forsskil
Rabbitfish Siganus lineatus (Valenciennnes).

- Siganus corallinug (Valenciennes) '
- Biganus punctatus (Schneider)

_ Siganus sp. o
Mackerel ' Rastrelliger kanagurta (Cuvier)
Jack -Caranx melampygus Cuvier

‘Seriola dumerili Risso
* Gnathanodon speciosus (Forsskal)

- Botiom-line and hand reel

Deep snappers : Pristipomoides flavipinnis Shinohara -
Pristipomoides multidens Day
Etelis oculatus Cuvier
Snappers Lutjanus gibbus (Forss kal)
' Lutjanus’ argentimaculatus (Forsskal)
Lutjanus_bohar (Forsskil) (highly toxic)
Lutjanus rufolineatus (Valenciennes)

Sweet-lipped emperor Lethrinus chrysostomus (Richardson)
Spangled emperor Lethrinus nebulosus (Forsskil)
‘Yellow-tailed emperor Lethrinus mahsena (Forsskal)

The monthly variations appearing in the catch breakdown (Table 2) are the
result of differing weather conditions. Diring the month in which the trade winds blow
hardest it is impossible to fish tuna and deep-swimming species, but there is a cor--
regponding increase in mullet catches in sheltered areas.

Table 2: Catch breakdown (in kg): monthly variations

iklpst?:: Mullet |Mackerel | n’i‘}*}‘;‘;r ‘Snapper B?il?slillt Total

July 49.0 137.8 | 16.5 - - - 203.0
August | - 307.9 | 35.0. 25.0° | 22.5 - 390. 4
séptember' - - 29.0 215.5 18.5 83.0 561.0
October 83.0 262.1 -~ 20.0 25.0 359.1 | 749.2
November | 370.8 17.9 0.7 31.9 _ 527.6 | 948.9
December | 209.0 | 14.0 e 54.6 - 188.8 466. 2
“Total 711.8 | 954.7 81.2 | 347.0 | 66.0 |1158.3 | 3319.0
% 21.4 28. 8 2.4 10.4 2.0 35.0 1009,
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From September to January inclusive. at Lamap, reproductive migrations of
rabbitfish occur four or five days after the new moon, causing the good catches
shown for the latter part of the year.

Bottom-fishing is carried out at depths ranging from 120 to 180 m. At greater
depths, catches are low, while in shallower water the fish are of a smaller average

size, and there is a higher proportion (up to 30 per cent) of potentially toxic specimens, '

4. CONCLUSIONS

The New Hebrides feature a wide range of fish which may be taken either
seasonally or all year round, with a low capital outlay, by locali fishermen havinga
command of a few simple methods, and using unsophisticated construction and maintenance.
materials, '

Nonetheless, the potential profitability of small fishing within the peculiar socio-
economic structure of the New Hebrides remains to be proven. The New Hebrideans are
by tradition more inclined to farm than to fish, and consequently it must be determined
whether they should be encouraged to fish from cances near the coast, which would
require no capital outlay, or whether they should opt for a method likely to be more
effective but entailing a loan. '
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ASSESSMENT. OF THE CARRYING. CAPACITY OF THE OUTER REEF FISHERY :
- SOME- THOUGHTS ON THE. IMPORTANCE .OF AND ON: UNDERTAKING
‘A PRELIMINARY ASSESSMENT -

Nelson Marshall *
PROBLEM:

Tropical fisheries on high coral reefs and inshore therefrom are cotnmonly
fished to levels below optimum yields. For some time it has been apparent to those
involved with such fisheries that a whole new resource can often be tapped by ‘working
offshore of the reef and harvesting from off the bottom, conmderably below the zone
of active .coral growth.

Though the participants in and proponents of such outer reef fisheries share a
scattering of formation as to the biological community being tapped, basic fisheries
management questions have received little attention, for the energy expended has been
directed largely toward exploratory fighing, appropriate fishery technology, designing
and building suitable small hoats, -and generally promodting. an interest in the resource.
Thus, at least:.a first appraisal of the:fundamental management questions is long overdue.

_ Furthermore, since so little of the work has been done, the return on.a minimal effort
is bound to be great even though, as many observers will stress. a thorough mastery of
many of the key questions involved will be difficult to achieve.

To tackle these qﬁestions, work should concentrate on at least one, and preferably
two or three, representative areas, Proposing this thrusts us immediately into one of the
basic dilemmas of cuter reef fisheries development and management; namely, that no
two areas are alike. FEven so, a start should be made and. for reasons quite obvious to
those who work with fisheries population information. the return for any given level of
effort is likely to be greatest for locales where there is an active fishery.

QUESTIONS INVOLVED:

Listed herewith are a pumber of questions, readily answered in the main, which
would help in trying to think intelligently as to the potential sustainable yield of any given
outer reef fishery that might be studied and mlght even lead toward some general 1n31ghts
into these fisheries:

What is the species composition of the catch? Obviously this is fairly well-known
within the fishery and known on a general basis to those who have been keeping up with
the development of this type of fishery. Equally obvious is the fact that this is the first bit
of information anyone studying a given fishery intensively will wish to compile (Some
recourse to taxonomy specialists may be needed).

_ What are the feeding habits of the fish taken? Gut analysis work should quickly
shed light on this.

*  Professor of Oceanography and Marine Affairs, University of Rhode Island
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What are the age composition and rate of growth of the fish taken? Though one
may despair of using a length frequency approach, this may have more promise than
expected, when modern analytical methods are used. Also, by considering otoliths and
other hard parts, the age and growth problem may be unlocked.

When, at what age. and under what conditions do the contributing fishes
reproduce ?

What kind of habitats and biotic communities, including fish below catchable size,
are involved? Underwater photography might help here; it might be expensive, but
perhaps very practical if, in the South Pacific, it were pursued in conjunction with
CCOP/SOPAC. '

What are the supporting components of the habitat's trophic regime, i.e., does
productivity depend on a rain of detritus from the high reef, population migration to the
- Hsh or their prey to and from the high reef, or direct or modified updwelling regimes.. ?
Deep water-sampling and perhaps some simple current work might help unravel these
questions.

From studying one or more representative outer reef fisheries, what generaliza-
tions might be applied in considering other potential sites, the development and manage-
ment thereof ?
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'UNIT HELPS IN BECHE-DE-MER FISHING *

Suliasi Vatoga **

The Fishenes Division in F1]1 has established a Fish Processmg Unlt as another
arm of its Extersion Services.

‘The Unit 18 helping villagers in outlymg islands to process beche-de—mer and
salted flSh using basw technology.

The Prlncipal Fisheries Officer, Mr Travis, said that one of the main tasks of
the Unit was completed when a physical survey of b8che-de-mer resources in the Lau
Group waters was finished recently.

' The Fisheries Division has temporarily abandoned the old fisheries development
programme in -which fishing schemes in the group were regularly provided with ice fishing -
equipment and marketing of catches.

Mr Travis said that the programme was costing Governmént too much money and
that the reefs and lagoons were reaching the stage where they were in danger of belng
fished out.

When{ the Fisheries Division embarked upon the original development programme
in 1968, it helped to establish the schemes, by providing catching and fish-holding
facilities, and also trained local fishermen in more advanced fishing techniques,

The schemes were conceived to help overcome two problems; the lack of income
at the village level and the need for a source of protein for the large population centres,
The two problem$ are in fact related, for the lack of jobs at the village level has led
to a population drift towards the town, thus increasing the need for protein.

Mr Travis said that the operation became too expensive and was not worth-
while when items such as ice and labour were charged at their true cost. Looking
at other marine resources, he said that beche-de-mer and salted mullet were viable
propositions for which operating costs would be kept to a minimum. Both items were
priced commodities and béche-de-mer was in demand by Chinese all over the world.
A recent indication was the presence of a company representative from Singapore at
the last béche-de-mer auction at Lami.

Mr Travis said that b€che-de-mer processing and sun drying of fish could
give island people productive employment and should stop the drift of island people to
urban centres. This drift is a strain on Government resources and will create housing
problems, a need to build more schools and more work for the police.

Last year one village in the Lau Group, Ogea, earned anet pfofit of $F 7, 220 from

*  Farm Press Story

** Information Section, Ministry of Agriculture, Fisheries and Forests, Suva, Fiji.
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béche-de-mer. Another village, Buliya, in Kadavu, earned $F1, 998 in only six weeks

of work involving 30 people. This compares well with copra from which 88 people in the
same village earned $F2,516 for a period of 12 months. During an auction early in 1977
the villagers of Buliya, Vatoa and Yadua earned $F4, 513 from the sale of béche-de-mer.

The last two auctions were a success. Thenormalbuyingprice of b8che-de-mer
has been 90c per lb. During recent auctions, bidding price of b8che-de-mer skyrock-
eted to as high as $3,00 apoimd. Mr Travis said that 100 tons of béche-de-mer
couldeasily be auctioned at Lami.

Four teams from the Food Procesging Unit will spend six weeks on different
islands teaching people how to process b€che-de-mer. The Unit will supply the villages
with goggles, sacks and even outboard motors, fuel and spare parts, charged to the
accounts, Each team will take with them portable smoke houses and supervise the pro-
cessing, with the villagers doing the work.

The Unit will transport the catches to Suva and carry out the auction on behalf of
the villagers. Mr Travis said that the Unit is trying to study the growth rate of b€che-
de-mer, on which no information is available. Diving for béche-de-mer will not be
carried out throughout the year. Each village will dive and process twice or three times
a year under the close supervision of the Food Processing Unit staff.

So far villagers have shown a very good response and keen interest in béche-
de-mer fishing and processing.
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AD HOC ADVISORY GROUP MEETING ON FISH POISONING* ’

o (Papeete, Tahiti French Polynesia 15 18 February, 1977)

..|\

L. INTRODUC TION

ThlS meetmg, held at the library -of the Institut de Recherches Médicales ‘
"Lou&s Malardé" , Papeete 'I‘ahiti ‘had-as its: goal the sharing of recent results of studies
on mg‘uatera whlch have: ‘been supported in part, by the South Pacific Commission. The-
mstltutlons where- this work is being conducted include the Tohoky University, Sendai and
Kagosh.lma Umversity Kagoshima, Japan the: University of Hawaii, Honolulu and’the
Institut de Recherches Médicales "Loms Malardé" (]RMLM) Papeete Tahiti.

2. PARTICIPANTS

DrJ Laigret D1rector IRMLM Papeete
:"Dr A Bourre Medlcal Offlcer South Pamfic Commissmn Noumea

- -._Dr A H Banner Prinmpal Investigator Studies on Clguatera Umversuty of Hawali,
Honolulu ' o o : ‘ .

-Dr L R Berger, Professor of Mlcroblology, Umvermty ‘of Hawaii, Honolulu.
Dr Y. Hokama, Professor of Pathology, Univers1ty of Hawau Honolulu.
Dr_T. Yosumoto; Professor of Food Hygiene, Tohoku University, Sendai, Japan.

.Dr A Inoue Assocmte Professor of Marine Botany and Env1ronmental Science,
Kagoshima ‘University, Kagoshlma Japan.

-Dr R. Bagms Head Unit of Medical Oceanography, IRMLM, Papeete.
lDr F Parc Patholog'lst IRMLM, Papeete
. Mrae E Qhun’gue, Biochemist, IRMLM, Papeete,
;Mme«S Chanteaa Piochemist I[BMLM Paheete.
M J.H. Drollet Blologlst ]ZRMLM Papeete
3. AGENDA _ |

STUDIES ON DIZPLOPSA LIS

) Historical perspective .

Comparative toxicity of food chains. -

* Organilsed by the South Pacific Commission
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Evidence for Diplopsalis as a likely cause of Ciguatera.

Biochemical properties of various toxins from Diplopsalis recovered from
coral surfaces.

The culture of Diplopsalis.
Establishment of a survey method for Diplopsalis.
Distribution of Diplopsalis around Tahiti.

OTHER MICROBIOLOGICAL STUDIES ON CIGUATERA
- BIOCHEMICAL AND PHARMACOLOGICAL STUDIES

Toxins of parrot fish.
Pharmacological studies of toxins involved in Ciguatera.

Research on possgible antidotes for the ciguaterie intoxication.
IMMUNOLOGICAL STUDIES

Radicimmunoassay for the detection of ciguatoxin.
Preliminary immunofluorescence data on Diplopsalis.
Hypersensitivity to Ciguatera in cats and epidemiological incidence in various

territories of Pacific area.

4. RESULTS _
4.1 RECENT EPIDEMIOLOGICAL DATA FROM THE SOUTH PACIFIC AREA

4.1.1. Health incidence

An attempt has been made to discover the present state of ciguatera in the South
Pacific area from the official number of fish poisoning cases reported to the South Pacific
Commission. From December 1975 to November 1976, inclusive, approximately 2, 000
cases were officially recorded, This number shows a 10 per cent increase over the 1975
figure, but after other studies made in Fiji, Niue, Tonga, Samoa, New Caledonia, New
Hebrides and Loyalty Islands, we can certify that this number is minimal. Nevertheless,
thanks to these data, we can get a general view of the disease in the various regions. It .
thus appears that the most affected territories are Tuvalu, French Polynesia, New
Caledonia, Trust Territory of the Pacific Islands and Gilbert Islands.

4,1,2, Clinical aspects

The general scheme described in French Polynesia can be easily extended to the
other areas of the South Pacific. The ciguateric syndrome shows two major clinical
pictures which seem to proceed from different physiopathological mechanisms, In the
first, the food poisoning shows more or less severe digestive, nervous and eardio-

vascular symptoms. These are undoubtedly due to a pharmacological effect of ciguatoxin,

when this product reaches a high concentration in the fish. In the second clinical form,
the neurological syndrome is ofien isolated (including primarily disesthesia, pains and
itching), and sometimes associated with diarrhoea. It appears to be related to some
antigenic properties of ciguatoxin and involves hypersensitization to fish. It primarily
affects individuals who continue to eat fish following intoxication with true fish poisoning.
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Most of the time, this syndrome occurs in remote places where islanders have not the
opportumty or the goodwﬂl to vary their diet (Gambier, Marquesas and some atolls of
Tuamotu arclupelago) This allergy-hke ‘condition may become chronic and constitutes
a true public health problem which is initiated by consumption of normally edible sea
products In Tahiti the number of cases apparently correlated with hypersensitization
has increased in the last few years. It accounted for 30 per cent in 1975. An inquiry on
patients treated at IRMLM has revealed that only 32 per cent were p01soned for the first
time. The others came for treatment of recurrences. In these patlents there is often
an overlap between the pharmacologmal (dlrect or cumulative) and immunological effects.
On the other hand in the hospltal duting a severe state.of shock, it is sometimes very
hard to distinguish the part of each pathogemc pattern in the severe clinical picture.

The hypothesus of an immunological partic1pat10n as socmted with the toxicological
effect is also supported by various instances of asthma, urticarian reaction. eczema

sprouting,vitilago. started by typical fish poisoning.

4.1. 3. Etiological "m‘ gitu' patterns of ciguatera

Two kinds of etiologic patterns for mguatera can be distinguished in the Pacmc
area. The first is of an outbreak type. It implicates the complete benthic food chain,
involving mlcrophagous and detrltivorous fish {surgeonflsh parrotfish) and their predators
(groupers, snappers, empetrors, moray eels, jacks, barracudas) primarily, It is observed
only in the areas suddenly affected by strong, limited, repeated disturbances (direct or
secondary human agressmns) ThJ.S plcture noted in the past decade in French Polynesia,
is not too’ com.mon Itis even rarer in many other territories. The second etiologic
type implicates: onl;;r the 1chtyophagous fish, leavlng the first troplnc levels of the food
chain entirely edible. It is commonly encountered in all areas only when natural mechan-
ical d].ffuse and episodic dlsturbances occur. It produces a low toxicity in the reef eco-
system. - Th1s has been’ supported by tests of a- few Spemmens of high trophlc level fish
from New Caledonla and F131 which do carry 11‘ttle or no mguatoxm

4 1.4. Studles on D1plopsa11s

A Discovery of the etiological agent of 01guatera

; An 1nvestigat1on of food cha1ns of c1guatera revealed the presence of strong toxicity
ina mixture of algae and detritus scraped off the surface of dead corals collected on the
Gambier: Islands. A large number of d1nof1agellates tentatively identified as Dlplopsahs ]
Sp. nov, was present in this toxic sample This organism is' detected only in toxic samples
but not in samples of low toxicity. This suggested a correlation between the organism
and toxicity, Mechanical fractionation of the toxic- sample by Sedlmentatlon and sieving
enabled us to obtain a fairly uniform sample of this organism. Subsequent biochemical
experlments ‘based on’ various chromatographic methods showed the presence of two toxins
which are very close to, or identical with, ciguatoxin and maitotoxin. Pharmacological
and unmunological tests done by Professors Rayner (Pharmacology) and Hokama at the
Universny of Hawaii also offered evidencé that the organism produces a toxin which is

1nd1st1ngulshable from c1guatox1n All these data indicate that Diplopsalis sp. nov. is
the cause of 01guatera

B. Ecolog1cal survey

A rapid and practlcal method for surveymg Diplopsalis sp. nov., the probable
causative" org‘anism of c1g‘uatera 'was deve10ped The test was done by shaklng 10 leaves

o v S -
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of abrown alga, Turbinaria ornata, in a test tube containing 10 ml of sea water. After
centrifugation of the liquid content the precipitate was re-suspended in 0.5 ml of sea
water and two drops of the suspension were transferred on a slide glass. The number of
Diplopsalis cells was counted under a microscope. If T. ornata was not available, one
gram of another species of alga was used instead.

By using this method, the distribution of Diplopsalis was surveyed around Tahiti
and Gambier Islands. A wide distribution of this organism in the surveyed areas was
confirmed; also marked reglonal variation was observed. Periodical observation of
numbers of this organism on a small reef indicated a remarkable rise and fall during the
observation period. It is expected that this survey method will be a,pphcable to other
- areas to assess the ciguateric endemicity.

C. Culture

Culture of Diplopsalis sp. nov. was achieved in enriched sea water medium by a
micropipette procedure. The cell division was calculated to occur approximately once
every three days. Essential vitamins for its growth were presumed to be vitamin B
biotin and thiamin. |

4.1.5. Other microbiological studies

Only one bacterial culture, '"Bacillus 18", of the hundreds brought back in 1975
from French Polynesia and subsequently tested, reacted with anticiguatoxin sera. Anti-
"Bacillus 18" rabbit sera reacted strongly with toxic reef fish, weakly with edible reef
fish flesh from Hawaii and insignificantly or not at all with pelagic fish. The conclusions
were confirmed by Professor M. Rayner using the above two sera and with sera modified
by absorption with the non-homologous antigens, as blocking agents for the effect of cigua-
toxin in' a specific membrane test.

The establishment of whether "Bacillus 18" contains an antigenic determinant
identical to the one in ciguatoxin is our current priority goal. An assay required to test

fractions of "Bacillus 18" for anticiguatoxic reaction has been set up.

The identification of ""Bacillus 18" as a member of a known but unnamed phenotypic
group of marine bacilli is near completion.

4.2. BIOCHEMICAL ASPECTS

4.2.1. Siudies on scaritoxin

The occurrence of a new toxin tentatively named scaritoxin (3G) besides a cigua-
toxin-like toxin (8Gs) in a parrotfish, Scarus gibbus, led us to investigate the distribution
of these toxins in other species of parrotfishes and in other ciguateric fishes belonging to
various genera. Abstracts of the results follow:

- Secaritoxin is present in all the parrotfishes studied: Scarus harid, Scarus niger,
Bolbometopon bicolor, Scarus mus, Scarus ghobban and Scarus frenatus in signi-
ficant amounis in addition to ciguatoxin-like compound (SGp).

- Scaritoxin is absent in the following species: Epinephelus microdon, Plectropomus
leopardus (both ichiyophagous carnivorous), Lutjanus bohar, Monotaxis grandoculis -

{both eclectic carnivorous) and Naso unicornis (herbivorous). Only ciguatoxin-like
toxin was found in these Fishes. '




on of mguatoxm mto scarltoxm 1s pOSSlb].e The conversion does

To study the dlstrlbutmn of clguatoxm —11ke and maltctoxm—hke toxms on dead
corals from! 'Gamblererlslande dead ccrals were scratched and fractmnated by particle size

the m 1to_lexm~11ke (MTX) and the clguatcmn llke (C'I‘X)

- In tot tcx I1ty the MTX represents '71 9 pe nt whlle the CTX represents only '
28 1 per cent ‘ o ' ‘
4. 2 3 Ccmparlscn of MTX Diplopsahs - MTX Ctenochaetus stmatus and CTX

D _plopsahs--' CTX Gymnothorax 1avan10us ‘_'fg!"‘

The comparl,son between the two toxms of Dnglopeah and the tomne MTX of
C. striatus (maito) ‘ahd CTX of ¢. javanicus (mor.&l.jfyr del) shows great similarities which
have to be mvesﬂgated in the future ‘

4 2 4 Relation between tox1e1ty of C. str1atus and th_e populatlon of D1p10psahs on
TR the reefs of Tahltl and the Gamb1er Islauds

4.3 PHARMACOLOGICAL STUDIES

4 1_3 1' Muscle membrane actmns of clguaterm toxms'

nd ﬂesh cugua xms from gymuothc)rax J_vamcus produce a characte-—
ristic eeries cf effects "at muecle membranee Imttal addltlon of toxin to the bathing

medmm produces rapld depolarm.zatmn of muscle membranes Membrane potentla.l can,
be restored to no‘rmal restmg 1evels by an mc:rease in Ca2+ COncentratmn of the bathmg

medium

; ThlS recovery is due to an antagomsm cf the to:xm effect (rather than dlsplacement
of toxiu from t__he ‘membraues) si.nce depolarlzatlo‘n returng’ when the muscle is returned
ine g Ol That these actlons are: mechated by effects on sodlum perme-
) 'overy of restmg pote 1a1_ follovnng the add1t10n of tetrodo-

This Same pattern of effects is also produced by the ncn~water soluble toxin
from Dl@lggsali providlng substantlal evidence that this toxin should be regarded as
ic dentleal to cig'uatoxm isolated from moray eels, By eontrast the
waiter soluble tomn,from nglogsah s-and both watér and solvent soluble toxins from
parrotflsh did not. shcw thIS_‘ _marked sens1t1v1ty to elther tetrodotoxm or to htgh caleium
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4.3.2. Effects of various drugs on death times of poisoned mice

To look for possible antidote effects against CTX we have tested different druge
injected intraperitoneally into mice. The injection took place one hour before, concomi-
tantly, or one hour after the CTX injections. Various dosages of drugs and toxins were
tested. Most of the time we have used methanolic residues of S5, gibbus muscle as CTX.
The experiment drugs have been atropine sulphate (anticholinergic type), calcium gluconate
and glitamate (cell membrane stabilizing type), pralidoxin (cholinesterase reactivator),
dexchlorpheniramine (antihistaminic type), betamethasone (corticoid type), diethazine
chlorhydrate (parasympatholytic type), tetrodotoxin (specific experimental CTX antagonist).

From the results that we have obtained, the calcium glutamate at a dosage of
0.02 g per 20 g mouse has slightly delayed the death time. But the most significant effect
has been involved by tetrodotoxin. This drug, ata 1/2 ml dosage, has not only delayed
the death time but has also given a 30 per cent protective effect against lethality when the
totality of controls die. Atropin sulphate has been shown to decrease the diarrhoea exhi-
bited by poisoned mice. | :

All the other drugs, including cholinesterase reactivator, antihistaminic and corti-
coids, were inactive,

4.4 IMMUNOLOGY

4.4,1 Radioimmunoassay

| A practical, sensitive, simple, and relatively specific radioimmunoassay test for
the assay of ciguatoxin directly from natural sources has been developed. The radioim-
munoassay test has been utilized to distinguish the toxic fishes identified in human cigua-
tera poisoning outbreaks from the non-toxic fishes. The radicimmunoassay test showed
a fair correlation with the mongoose assay in the analysis of eel tissues (r = 0,54). It is
suggested that further studies should aid in the development of a practical, sensitive,
simple and specific immunological test for routine examination of ciguatoxin in fishes and
for the analysis of ciguatoxin structure.

4.4.2, Experimental hypersensitivity in ciguatera

Several cats were hypersensitized by successive oral fish poisoning and tested by
localized passive cutaneous anaphylaxis., Hypersensitivily reaction was demonstrated
only following several intoxications. A large amount of homologous toxin was required.

5. INTERNATIONAL EXCHANGES

5.1 SPONSORED BY THE SOUTH PACIFIC COMMISSION

Ad Hoc Advisory Group Meeting on Fish Poisoning (Papeete, 5-9 January, 1976).
Ad Hoc Advisory Group Meeting on Fish Poisoning (Papeete, 15-18 February, 1977).

5.2 SPONSORED BY WORLD HEALTH ORGANIZATION

. Dr T. Yasumoto (University of Tohoku, Sensai, Japan) acted as World Health
Organization consultant in biochemistry from 30 December, 1975 to 20 February, 1976 at
the IRMLM, Papeete, Tahiti. He has just completed another co-operative study with the

'IRMLM from 30 November, 1976 to 11 February, 1977. '
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6. CONCLUSIONS AND PERSPECTIVES

B Dur1ng the past three years the support of the South Pac:.lz'lc Comnussion has
catalysed research on the widespread disease, ciguatera, by three 1ndependent but co-
operating groups: those in Hawau headed by Dr Banner, those in Tahiti headed by
Dr Raymond Bagnis- and those in Japan headed by Dr Takeshi Yasumoto - Because of
this support the three groups have been able to obtain add1tiona1 funds from their various
national and’ internatlonal agencies. :

Their combined research has ‘produced results that will be far-reaching in the
health and economics of the South Pacific Islands. Research at the University of Hawaii
has given. 1nvest1gators two immunological tests to find. and follow c1guatox1n on-the coral
reefs and-in laboratory study. One of these tests, a radioimmunological assay, will also
enable laboratories to test with small expense all potentially toxic fishes in commercial
fisheries so that the Island pecple may eat with safety the fishes of their waters. Probably
more important for the future is the isolation and cultivation of the toxigenic species on
the coral reefs. This one-celled organism known as Diplopsalis releases into the food
chain of the reef those quantities of ciguatoxin and other toxins that finally occur in both
herbivorous and carnivorous fishes. It was discovered in the toxic reef areas of the
Gambier Islands by Dr Bagnis' and Dr Yasumoto's groups, working together. The under-
standing of the ecologieal requirements of this toxigenic species can be expected to lead
to the prediction of outbreaks, the confirmation of the limits of toxic areas, and possibly
even the control of outbreaks.

While these advances have been great, further work must be done in the present
year and possibly three or more years to come. The active research groups will continue
to seek the bulk of their research support from other gources, but their stud1es will be
facﬂltated agaln by the a1d of the South Pacific Comm1ss1on Ln certdin ‘co-pperative aspects.

7. RECOMMENDATIONS TO THE PROJECT PARTICIPANTS

7.1 Estabhshment of a testing programme of potentmlly toxic commerecial fish by
radioimmunological assay ‘

Dr Hokam.a of the University of Hawaii will lauch a programme for the testing of
the amber]ack (Ser1ola dumer111) a fish now banned from the market, in co-operation
with the Hawaii State Board of Health. Cotcurrently, he - will apply the ‘test to samples
sent from Tahiti. ‘After the prograrnme is established, he will train in the procedure a
technician sent from Tahiti.

7.2. In1t1a1 exploration of methods of treatment of panents with ciguatera

~ Dr Parc, of the Institut de Recherches Médlcales "Louis Malardé" in Papeete
will explore recently discovered leads in immunology for the treatment of the disease.

7.3 Development of techniques for pure culture of Diplopsalis

Drs Yasumoto and Inoue will complete development of techniques for pure culture
of the dinoflagellate when they return to Japan. They anticipate this will be done within

the year. When they are successful they will culture the form for points 7.4 and 7.5
below :
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7.4 Study of ecological requirements of Diplopsalis

Through different culture media and laboratory conditions. the Japanese will study
the effects of light, heat, salinity, nutrients, trace organics and inorganics etc. upon
both the growth and toxin production of the cultures. Concurrently, the Bagnis group in
Tahiti will monitor sea conditions and growth of the micro-organism on local reefs.

Dr Hokama in Hawaii will do these investigations by testing samples with his radicimmuno-
assay. These two sets of observations when combined, should lead to the ability of
scientists to predict, delimit, and possibly control outbreaks, as mentioned in the intro-
duction.

7.5 The mass culture of Diplopsalis

Fundamental studies on the toxin heretofore have been limited by the extremely
small amounts of pure toxin produced at great effort and expense. Through modern mass
culture techniques, the micro-organism and the toxin it produces can be harvested at little
effort. The mass produced toxin, when purified, will be used for:

(a) Immunological tests

The availability of highly purified toxin will permit very specific immunolo-
gical assay needed for research.

{(b) Structural chemistry of the toxin

There now appears to be at least four toxins, and probably more, in the
ciguatoxin compiex, all interrelated and having varying pharmacological actions.
Dr Yasumoto hopes to isolate enough pure ciguatoxin to establish the structure of the com-
plex molecule, possibly in co-operation with Dr Paul Scheuer of the University of Hawaii,

{c) Pharmacological studies

Dr Martin Rayner of the University of Hawaii also has been severely limited
in his studies of the action of ciguatera on the nervous system, and has not been able to
initiate studies on the related toxins because of the lack of adequate amounts of the toxins.
Should the toxins become available. he will continue his work.

8. RECOMMENDATION TO WORLD HEALTH ORGANIZATION

To date there exists no nomenclature at the World Health Organization which
precisely defines cases of ciguatera. Yet each year several thousand cases occur in the
Indo-Pacific area and the Caribbean Islands, Although the clinical symptoms are very
varied they are well known to all medical personnel in endemic areas., The importance of
the disease would be better understood if the Health Services would report precise data,

Already the South Pacific Commission has placed ciguatera on the list of reportable
diseases., Unfortunately the rubric employed, E 868, encompasses diverse intoxications
such as toxic berries, polsonous mushrooms, and venomous stings and bites. That is
why we propose that the World Health Organization establish a special de signation which
could be universally employed. Accordingly. the Committee of Experts recommends that
the best way to report ciguatera would be as: No. 988 "Toxic effect of noxious foodstuffs'.
Within this category we recommend a label exclusively reserved for ciguatera fish poison-
ing. as follows:

No. 988.3 Oral intoxication by toxic fish.
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COMPREHENSIVE ENVIRONMENT MANAGEMENT PROGRAMME
. PLANNING MEE’I'ING

(Noumea, New Caledonia 9-11 March 1977)

- The need to develop the resources of the Pacific Islands in'a manner that will 2
not destroy the often fragile environment was one of the main themes of a Compre- ‘
hensive Env1ronment Management Programme Planning Meetmg jointly sponsored at
SPC Headquarters from 9 to 11 March 1977 by SPC and SPEC (South Pacific Bureau for
Economic Co- ~operation).

Some 20 participants attended the Meeting, which was chaired by Mr B. Rongap,
Principal Environment Mapagement Officer of Papua New Guinea. They included
Government representatives, sPecmllsts ina w1de range of scientlfzc fields and repre—
sentatives of internatiopal agencles.

The purpose of the Meeting was to draw up a comprehensive environmental
management programme for the region for a period of five years, for subm1s sion to
meetings of SPC and the South Pacific Forum later this year.

The Meeting noted that any such programme should be concerned both with the
abatement of existing problems and the prevention of new problems likely to arise in the
future. | '

Three working groups were forrned to define problems and propose possible
solutions in three broad areas - terrvestrial resources, marine resources and human,
settlements, ' '

Among the many problems considered was the need to improve the lot of rural
dwellers by providing basic sanitation facilities at the village level, and developing new
gystems of agricultural management suitable for the hot humid rain-forest areas. Attention
was given to the complicated network of factors involved in large scale devel opment and
engineering projects (commercial plantations, mining, power schemes, tourism, |
building) and to safeguards which might be established at both the planning and develop-
ment stages of such projects. Sound methods of forest exploitation and protection and
rational use of water resources were dlscussed, and the rehabilitation of degraded land
areas and attendant problems of erosion were conmdered

In the field of ma'rine resources, two main problerns were raised: management
and restoration of species exploited in small-scale and coastal fisheries, and oceanic
fisheries - In the area of coastal fisheries, a number of fields of action likely to assist in
effic1ent use of coastal resources. were identified. The Meeting noted that oceanic
fisherles rnanagement problems, which are becomlng increasingly important inthe light of
the potentlal establlshment of 200-mile exclusive economic zomes, will fall within the

purview of the’ proposed regional fisheries agency on which both-SPC and SPEC are
worklng ,

Organized by the South Pacific Commission
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On the recommendation of the Meeting, a preliminary draft of the proposed five-
year programme will be drafted by SPC's Regional Ecological Adviser for submission
to Forum and SPC meetings later this year, and consultations will be held with
Governments and Administrations in the region to discover details of the problems
on which they feel action is 1:-equired.l A study will also be made of existing resources
which might be mobilised for the programme. In the light of this information, the draft
programme will be revised and a final proposal submitted to a Conference on the Human
Environment which is to be held during the second quarter of 1978,

1. Since this was written, the programme has been drafted and submitted to Governments

and Administrations for comment.
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‘.?IFTH BEGIONAL CONFERENCE OF PERMANENT ‘HEADS OF
AL RICULTURAL LIVESTOCK PBODUCTION AND FISHERIES SERVICES
e " (Noumea, New: Caledoma '21-25 March” |

SectIon of the report dealmg; W1th "eries R

1. REVIEW AND EVALUATION OF ON GOING PROJE TS

Outer reef art1sana1 fisheries

After operatmg in the New I—Iebrldes Western Samoa, Cook Islands and Tuvalu.
the Pro;ect Teami is now about to move to Gizo, in the Solomon Islands. The primary
aim of the’ Pro;ect is to investigate the outer reef slope in order to collect evidence of
any as yet undeveloped resources, and to intreduce local flshermen to the most effective
techmques of capturmg the commercially valuable spec1es found there, The Project
employs one Master Fisherman and two fishermen and uses three hoats, an ice-making
machine and as sorted f1sh1ng equipment.

Despite.‘ the serious difficulti_es encountered from-ti_me to time, the Project has,
in many places, shown sufficient resources to be present, that could be fished with a
relatively small outlay of capital and simple techniques.

In- accordance with the recommendations of the Ninth Technical Meeting on
Fisheries, it was decided to terminate the Project at the end of 1977. However, it has
been proposed that it be followed by a programme of lesser scope, closely adapted to
local conditions in each country : :

Inshore f1sher1es development turtles

The Turtle Project g split into two sub- prOJects one based at the University of
the South Paclf1c in’ Fiji,- ‘the other at Rarotonga., in the Cook lslands. The Fiji-based
part is- focusmg on the biologmal aspect of breeding in captivity (bacterial and fungus
diseases," ‘nutrient deficiencies, influence of temperature water quality, etc.). The
Cook Islands part is concentrating more on its economic aspect, i.e. is attempting to
show Whether turtle hreedmg is an economlcally worthwhlle venture.

Results h.ave 1nd1cated that such projects are not economically feasible and it was
theréfore. dec1ded as recommended by the Ninth Technical Meeting on Fisheries to dis-
continue them once the on-going trlals have been completed..

Flsh Rmsonlrﬁpr Ject

FlSh poisonmg has serlous repercus siong on the health and economy of a territory
and adversely affects. the' development of reef tisheries. The SPC is funding a research
project conducted simultaneously in Hawaii, Japan and French Polynesia. This research
i8 aimed at determinmg the causes of ciguatera, detecting toxic fish, developing means of
identifying and preventing fish poisoning. and if possible, finding ways of making toxic
fish safe for consumptmn It comprises biochemical, immunological and microhiological
work and has, in recent months, produced two very promising results: the development of
an inexpeusive test. which car be used tc detect toxic fish in commercial catches, and

* Orlr'ganis;_e‘d-n'r.):}r the South Pacific Commission
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the discovery of a micro-organism, Diplopsalis, strongly suspected of being responsible
for the releasing of toxins in the food chain. This discovery is of the utmost importance,
for laboratory culture of the organism will yield toxins in sufficiently large quantities to
allow analysis to be undertaken with a view to determining their chemical structure, an
essential stage in the development of antidotes. In addition, it will henceforth be possible
to detect in the field the presence of and any changes in the Diplopsalis population, and
thus to establish in which areas and seasons ciguatera is most likely to occur.

Skipjack

A summary of the development of the Skipjack Survey ans Assessment Programme
was presented by the Progranime Coordinator. Since the last Conference of Directors of
Agriculture a detailed programme proposal had been prepared by the Second Meeting of
the Expert Committee on Tropical Skipjack and given the highest recommendation by the
Eighth and Ninth Regional Technical Meetings on Fisheries. Efforts to have the Program-
me funded are now being rewarded; pledged contributions from New Zealand, the United
Kingdom and Australia already represent more than half of the Budget estimate and
favourable responses are anticipated in the near future from the other nations from which
funding was requested (France, Japan, USA). The Programme should be put into operation
in the latter part of 1977,

The increasing importance of skipjack fisheries to all countries of the region was
noted and the need to ensure the co-operation of all countries of the region in planning the
development of fisheries for this species was stressed.

The Conference endorsed the three recommendations [rom the Ninth Regional
Technical Meeting on Fisheries which relate to skipjack but noted that SPC could find it
difficult to create an extra staff position in accordance with recommendation 3. It was
agreed that is indeed timely for SPC to be undertaking a major skipjack venture as the
problems associated with the assessment and management of the highly migratory fisheries
resources of the region are presently highlighted by the imminent declaration of 200 mile

- zones of extended jurisdiction by the countries and territories of the region.

The need to ensure that adequate consideration is given to the regional implications
of the outcome of the 3rd Law of the Sea Conference by member countries and territories
of BPC was stressed.

2. REPORTS OF EIGHTH AND NINTH TECHNICAL MEETINGS ON FISHERIES INCLUD-
ING REPORT OF EXPERT COMMITTEE ON TROPICAL SKIPJACK (1975)

On account of the extensive changes occurring in the field of fisheries, the report
of the Eighth Technical Meeting was not discussed in detail. The Conference did however
endorse all the recommendations of the Ninth Technical Meeting (24-28 January 1977).
The future of the Outer Reel Artisanal Fisheries Project was thoroughly discussed, as
well as the setting up of a clearing-house service to provide territories with the informa-
tion they require for the drawing up of adequate regulations pertaining to some of their
coasta] resources. The Conference also stressed the need [or a regional approach to
problems connected with the establishment of 200-mile exclusive economic zones.
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.INFOBMATION_SEBVICES: COMP_UTEHIZED.-BIBDIOGBAPHIC SEARCHES
Bess Lovett *

A b1b11ographlc retr1eva1 service usmg the computenzed data bases of the U. 5.
National Agricultural Library (CAIN) BIOSIS (Biologieal Abstracts), Chemical Abstracts,
and Food Science and Technology Abstracts is now avallable w1th0ut charge to people
and institutions in the SPC area Working in the area of tropical agriculture - broadly
defined to include agricultural economics, nutrition, ecology, entomology, forestry, .
water management; as well as all plant and animal sciences. This includes fisheries,

“with a bias towards pure research studies. '

C1tat10ns can be. supphed regularly from current literature or as a result oE a
-search of literature published during the last few years. The South’ Paclflc Commission
for example has recelved a long bibliography on b&che-de-mer and now receives every
fortmght detaﬂs of articles noted in the abstracting services above.

For further information write to:

Ms. Barbara K. Bird

Department of Agronomy and Soil Science
College of Tropical Agriculture
University of Hawaii

3190 Maile Way .
HONOLULU, Hawaii, 96822 USA,

giving your name, affiliation, mailing address, topic and any restrlctmns gsuch as
languages, authors, geographic areas, ete.

- The bibliographic service provides references to the literature, not the literature
itself, which would normally have to be obtained through the nearest large library.
Finding periodical articles should become easier  during 1977, following publication of
union lists of periodical holdings in libraries in Papua New Guinea, Fiji and New Caledonia.
Pending publication of these lists, the Librarians of the Papua New Guinea University of
Technology (Box 793,Lae, Papua New Guinea), the University of the South Pacific (Box 1168,
Suva, Fiji) arid the South Pacific Commission (B.P. D5, Noumea Cedex, New Caledonia),
may be contacted for help in obtaining wanted articles not locally available,

. The Librarian of the University of the South Pacific will also supply details of the
library's "Contents Page Awareness" service. whereby they will supply regularly, to
people and institutions in the South Pacific, contents pages of any periodical received.
This service would be useful to many Fisheries Officers because it would allow them to
see what is being published in periodicals to which they do not have access, and then to
request a photocopy of any article of particular interest.

*  Librarian, South Pacific Commission
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NEWS FROM THE INTERNATIONAL CENTER FOR LIVING AQUATIC
RESOURCES MANAGEMENT (ICLARM)

In November 1976 Dr John C. Marr was appointed Director General of ICLARM,
a position previously occupied by Dr Philip Helfrich. Formerly based in Hawaii, ICLARM
has recently been incorporated as a non-profit scientific institution in the Philippines and
"has moved its headquarters to Manila (1). Following the move, an external Programme
Advisory Committee has been convened to review programme plans for 1977 and 1978.

According to the ICLARM Development Statement (September 1976) ICLARM will
concentrate its programme initially in South-East Asia where the need to increase aquatic
food production is greatest. ICLARM proposes to concentrate the major part of its
resources on an aquaculture programme, including applications to aquatic ranching,but also
to concern itself with small-scale capture fisheries and special projects.

Whereas the South-Fast Asian Fisheries Development Center Aquaculture Depart-
ment (referred to as SEAFDEC), based in Manila, has excellent research facilities but
a shortage of senior scientific staff, and ICLARM has access to scientific staff but lacks
research facilities, an agreement was signed on 14 April 1977 between the two organi-
sations in view of their common iaterests and needs.

Following the establishment of ICLARM headquarters in Manila, Dr Marr has
been travelling extensively in the South-West Pacific and South-East Asia to discuss the

continuing relationship between various organisations and countries and ICLARM. and to
initiate further co-operation.

(1) ICLARM, P.O. Box 1501, MAKATI, Metro Manila, Philippines.



THESOUTH PACIFIC COMMISSION: NEW STRUCTURE AND FUNCTIONS

The Commission's purpose is to promote the economic and social welfare and
advancement of the: peoples of the South Pacific region for whom' it works. "The region
contains approxunately 4% million people, scattered over some 30 m1111cm square kilo-
metres. Less than two per cent of this.area is Iand ‘ ‘

MEMBER COUNTRIES AND THEIR TERRITORIES

‘Australia . : . . 'Papua New Guinea
" Norfolk Island .
L - -~ " United Kingdom

Fiji + . | - - ..+ gilbert Islands.

Pitecairn Island
France Solomon Islands
"French Polynesia ‘ ‘ Tuvalu
New Caledonia S ' New Hebrides*
Wallis & Futuna Islands ' S
New Hebrides* United States
‘ ‘American Samoa
Nauru - Guam

. - Trust Territory of the Pacific Islands
New Zealand S ' : ' ‘

Cook Islands " Western Samoa
Niue : . _ . :
Tokelau ' Associate: The Kingdom of Tonga

*  The New Hebrides is a Condominium jointly adminiétered by France and the United
Kingdom.

ORGANISATION

The South Pacific Commission was founded on 6th February 1947, when represen-
tatives from six Governments signed the Agreement Establishing the South Pacific
Commission, The Agreement. usually known as the Canberra Agreement, was signed in
Canberra, Australia, by the Governments of Australia, France, the Netherlands. New
Zealand, the United Kingdom and the United States of America,

Since the signature of the Agreement, the Netherlands have withdrawn from the
Commission (in 1962, when they ceased to administer the former colony of Dutch New
Guinea, nowknown as West Irian). and independent Pacific states have been admitted to
membership. Western Samoa became a member in October 1965, the Republic of Nauru
in July 1969, the Dominion of Fiji in May 1971 and Papua New Guinea in September 1975.

The Kingdom of Tonga has always worked in close liaison with the Commission;
it makes a voluntary contribution to the Commission’s budget and benefite from its
services.
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SOUTH PACIFIC CONFERENCE

Until 1974, Commissioners from the eight Participating Governments met in
annual Session. The South Pacific Conference,attended by delegates from the Pacific
territories, first met in 1950: it provided an opportunity for representatives from the
Pacific Islands to make known to the Participating Governments their territories’
special needs and problems. In 1967, the Conference became an annual event; it met
immediately before the Session and made recommendations to it.

At the Thirteenth South Pacific Conference, which met in Guam in 1973, proposals
were put forward by the Government of Australia for changes in the functioning of the
Commission. These proposals were studied by the Thirteenth Conference andby a
meeting of Participating Governments held in Wellington, New Zealand, in March 1974,
The result was a Memorandum of Understanding which was formally signed by represen-
tativee of the eight Participating Governments in Rarotonga, Cook Islands, on 2nd October
1974, during the Fourteenth South Pacific Conference,

The Memorandum provides for the South Pacific Commission and the South Pacific
Conference to meet once a year in a joint session to be known as the South Pacific
Conference. The Conference examines and adopts the Commission's work programme and
budget for the coming year, and discusses any other matters within the Commission's
competence. FEach Government and Territorial Administration has the right to send to
the Conference a Representative and Alternate, each of whom has the right to speak.

Each Representative, or in his absence an Alternate. has the right to cast one vote on
behalf of the Government or Territorial Administration which he represents.

To assist the Conference in its work, the Memorandum provides for a Planning
and Evaluation Committee which meets in April or May each year to evaluate the preceding
year's work programme; to examine the draft work programme and budget for the
coming year; to agree on two themes of regional interest (one social, one
economic) to be discussed by the Conference; and to report to the Conference. The
Memorandum also provides for a Committee of Representatives of Participating Govern-
ments which approves the Administrative Budget, nominates the Commission's Principal
Officers, and reports thereon to the Conference. Until 1976, each Participating Govern-
ment wasentitled to one vete in the Committee in respect of itself and one in respect of
each territory administered by it. A new Memorandum of Understanding signed on
20 October 1976 by representatives of all Participating Governments abolished this
multiple voting procedure and gave each Government one vote in the Committee.

ROLE OF THE COMMISSION

The Commission's role is advisory and consultative. Its programmes are closely
co-ordinated with those of the countries and territories of the Pacific for which it works.
The Commission does not concern itself with the politics of the states and territories
within the region, nor does it attempt to control their development programmes,

The Sixteenth South Pacific Conference, which met in October 1976, adopted a
recommendation made by a Review Committee that met earlier in the year, which reads
as follows:
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. The Scuth Pac1f1c Commission, With the ohjective of encuuragmg and promoting -
the economic and social welfare and advancement of Pacific: peoples in accordance with
the Canberra Agreement as amended should undertake the followmg functions

(a). - .;Ito prov1de a common forum w1th1n which the Island peoples and
:.-_their Governments can express themselves on- issues .problems, - -
zfneeds and 1deas common to the: region Wlth a- v1ew to mamtaming
“the" opportunlty for-all Islands to be heard.. wewed consldered and
'-asslsted on equal terms to one another :

(h) to be a vehicle for the development and 1mplementat10n of the concept
. -of. regionalism

. .-_(.ci . :,_to aS'Sist in meeting’j the basic-tn‘eedstl of theel.jeoﬁles".of the region;

(d) 1o foster and develop means, to facihtate the flow of 1nd1genous
‘ products technical know-how and people among ‘the 1slands

: (e) to serve as a catalyst for development of regional resources that are

' beyond the capablllty of 1nd1v1dua1 Island Governments to develop;

() - ftO serve as an aid-orgamzmg machme for Islands which are other-
L imse unable to reach aid Scrurces outs1de the Islands or out81de the
reglon 1tselE ‘ = Ly . :

{g)y to act asa centre for collection and dissemination of 1nformat10n on the
needs of the region and also as a depos1tory for Such 1nformation

Sy N '-to undertake Such other appropriate aCt!.V‘l;tleS as may be determmed by
S the South Pacific Conference AT -.-;---‘;.--‘ . :

LANGUAGES S

B

The official working languages of the Commission are English and French.
FINANCES ‘ - A

'I‘he Comm1ss10n‘s budget is derlved from proportlonal contributions from the
Part1c1pat1ng Governments The agreed proportions are;

Australia 30%, United. States 20%; United ngdom 16%; New Zealand 16%:
France 14%, Fl]l, Nauru Papua New Gulnea and Western Samoa 1% each.’

Voluntary contrlbutlons areé also made to the budget by territorial administrations

and through: spec1al grants from mternatlonal organlsations and institutions working in
the Pacific reglon ‘

Australia ‘France, Nauru and New Zealand made -additional voluntary contributions
to the Comuiission’s budget for 1974, 1975 and 1976 which enabled work to be undertaken
on a number of special projects _of interest to'the region as a whole. For 1977, Australia
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and France again gave voluntary contributions to the budget. and New Zealand indicated
that full government approval would probably be given for its voluntary contribution to

the 1977 budget.

The Commission's total budget for 1977 is provisionally estimated at
$Aust. 2,871,022,

PUBLICATIONS

South Pacific Bulletin quarterly; English and French editions. Orders are taken at the
Commission's Noumea and Sydney offices.

Technical Publications are published as the need arises and include the following series:
Technical Papers; Handbooks; Information Documents; Information Circulars; Reports
of Meetings; Newslefters on various topics. These publications disseminate information
on recent developments in the Commission's field of work. Prices vary.

South Pacific Conference Proceedings

Annual Reports

SECRETARIAT

Permanent Secretariat Headquarters: Anse Vata, Noumea, New Caledonia
Telephone: 26.20,00 and 26.20.11
Postal Address: B.P. D5, NOUMEA CEDEX, New Caledonia
Office hours: Monday-Friday: 7.30a.m. - 11.30 a.m,
: 1.00p.m. - 5,00 p.m.

Holidays: 6th February: SPC Anniversary
Good Friday
All official New Caledonian holidays

MANAGEMENT COMMITTEE

Since November 1976, the Secretariat has had a Management Committee which
has a supervisory and advisory role over all Commission activities. Committee members
are the Principal Officers of the Commission:

Secretary-General : Dr E. Macu Salato
Director of Administration : Dr Frank Mahony
Director of Programmes : Dr Guy Motha
BRANCHES
Fiji

SPC Community Education Training Centre
~P.O. Box 5082

Raiwaqa

SUVA, Fiji

SPC Regional Media Centre
P.O. Box 5086

Raiwaqa

SUVA, Fiji
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SPC Regional English Language Teachmg Centre
P.O. Box 5082
Raiwaga
SUVA, Fiji
Australia_

SPC Publications Bureau
P.0O. Box 306
Haymarket

SYDNEY, Australia

STAFF

" Seventy-two in'Noumea, seventeen in Fiji and six in Sydney totalling ninety-five
in all. S . o '

ACTIVITIES
The Sixteenth South Pacific Conference adopted a recommendation by the 1976

Review Commitiee that the Commission should carry out the following specific acticities:

(a) rural development

(»  youth and community development

(c) ad hoc expert consultancies

(d) cultural exchanges (in arts, sports and education)

(e) training facilitation

(f)  assessment and development of marine resources and research;
and that special consideration should be given to projects and grants-~in-aid which do not '

necessarily fall within these specific activities, but which respond to pressing regional
or sub-regional needs or to the expressed needs of the smaller Pacific countries.

The Review Committee also recommended that the three main sectors (health
social development, economic development) into which the Comm1ssmn s work program—
me was formerly divided be abolished, and an integrated work programme incorporating
all activities, be established.
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