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EDITORIAL

First an apology. We omitted to make it clear that in the last issue
(No. 11) the article on the "CWP System for Indicating one Degree Squares of
Geographical Position" was based entirely on information supplied by M. Gerard
Loubens of the ORSTOM Laboratory, Noumea. We regret that this was not made
abundantly clear at the time.
Since the last issue of the Newsletter two meetings of importance
to fisheries development in the Pacific have taken place.
The Baitfish Workshop was held in June in Honolulu under the auspices
of the National Marine Fisheries Service Laboratory. Richard Shomura, the Director
of the Laboratory, got live bait experts from all corners of the Pacific together to
this workshop.
It is generally agreed that, in the present state of knowledge, live
bait pole and line fishing for skipjack offers the best economic prospects for
development of this fishery in the tropical Pacific. The workshop considered
three aspects of live bait supply; (1) natural stocks of suitable species caught
by traditional methods where these stocks are found in sufficient quantities;
(2) transport of hardy live bait species, e. g. anchovy, from areas of plentiful
supply and, (3) culture of hardy live bait species. The last may well hold out
the best prospects for development of small boat fisheries in most Pacific islands
where natural bait stocks are limited or where the species found are too fragile
for maintaining alive in small boat bait tanks.
Secondly, we believe that the South Pacific Commission Seventh
Technical Meeting on Fisheries in Tonga in July 1974 did a great deal to
chrystalize the best approach to various fisheries developments in the South
Pacific Commission area. An outline of this meeting follows in the text of
this Newsletter.
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We regret to say that John Gregory, Senior Fisheries Officer in
the British Solomon Islands Protectorate has returned to England and does not
at present intend to come back to the Pacific. John has done a very good job
in trying to build up a fishery service in the British Solomon Islands Protectorate
with no existing fisheries infrastructure. We have just heard that Mr James, a
replacement for John Gregory, will be arriving in Honiara on/or about the 15th
October 1974. We are delighted to welcome him to the Pacific.
The Assistant Fisheries Officer in the British Solomon Islands
Protectorate, Seamus McElroy, who has worked on the development of lobster,
beche-de-mer and turtle, has also left, but we hope to see Seamus back in the
Pacific in 1975.
Mr Peter Wilson, Director of Marine Resources of the Trust
Territory of the Pacific Islands, has also left Saipan for the Gulf of Oman.
We hope to see him back in the Pacific before too long.
Mr Donald Brandon, Marine Biologist from New Zealand, who is
the SPC Project Officer for the Turtle Project, is now in the Cook Islands where
he will be setting up field trials.
Dr Philip Helfrich has been appointed Director of the new Rockefeller
Foundation supported International Center for Living Aquatic Hesource Management
(ICLARM) . Dr Helfrich is currently Associate Director of the Hawaii Institute
of Marine Biology at the University of Hawaii and Director of the Mid-Pacific
Marine Laboratory at Enewetok, Marshall Islands, He plans to assume this post
with ICLARM on 1 January 1975.
ICLARM will be patterned after the semi-autonomous grain
institutes of the Rockefeller Foundation and it will be incorporated in Fiji with
the goal of increasing the supply of protein from aquatic sources at the subsistence level through research, development, and training programmes in
fisheries and aquaculture. The initial area of operation will be in the islands
of the Pacific basin where ICLARM will work in close conjunction with existing
programmes in individual countries and with regional efforts such as those of
the South Pacific Commission, UNDP and FAO. Dr Helfrich hopes to visit the
Pacific territories early in 1975 and this Newsletter will contain further information about ICLARM as it becomes operational.
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The editor (R. H. Baird, SPC F i s h e r i e s Adviser) will be attending
the Indo-Pacific F i s h e r i e s Council in J a k a r t a in October and then going on to
Europe until February 1975. P l e a s e don't stop writing in o r forwarding i t e m s
of interest for the Newsletter. These will be forwarded to h i s h o m e a d d r e s s
which is
Bryn Siriol,
St. Agnes Road,
CONWAY, North Wales,
United Kingdom.
P r o f e s s o r Doumenge, ancient Project Manager of the South Pacific
Islands F i s h e r i e s Development Agency (SPIFDA), will be in Montpellier f r o m
September 1974 to March 1975. He h a s recently visited Tokyo, K o r e a and the
Philippines.

R.H. Baird
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SEVENTH TECHNICAL MEETING ON FISHERIES

The SPC Seventh Technical Meeting on F i s h e r i e s was held in
N u k u a l o f a , Tonga, July 15th - 19th, 1974. This meeting was particularly
s u c c e s s f u l as it was well attended by n e a r l y all countries and t e r r i t o r i e s in
the South Pacific a r e a with consultants a n d / o r o b s e r v e r s from Australia,
F r a n c e and the United States. The meeting was also particularly pleasant
thanks to the kindness and hospitality of the Government and the people of
Tonga.
The agenda, the list of p a r t i c i p a n t s , the s u m m a r y of r e c o m m e n dations and the list of working p a p e r s follow.
The full Report of the meeting
is now r e a d y for distribution.
AGENDA
1.

Country statements : Recent developments and future plans.

2.

Expert Committee on Tropical Skipjack.
A. Summary of r e p o r t and r e c o m m e n d a t i o n s .
B. Review of the bait fish workshop, held in Honolulu, June 4-6, 1974.

3.

P r o g r e s s r e p o r t s on SPC special p r o j e c t s .
A.

Inshore F i s h e r i e s Development.

B.

Outer Reef A r t i s a n a l Fishing P r o j e c t .

4.

Report by UNDP Regional F i s h e r i e s Co-ordinator.

5.

P r e s e n t s t a t e of aquaculture, with p a r t i c u l a r reference to economic
a s s e s s m e n t s in the SPC a r e a .
A.
B.
C.
D.

Fish
Crustacea
Moluscs
Marine Turtles

6.

F i s h e r m a n training.

7.

Promotion of village f i s h e r i e s .

8.

Future projects.

9.

Other business.
A.
B.

10.

Circulation of information.
Future Meetings.

Conclusions and Recommendations.

LIST OF PARTICIPANTS

American Samoa

Dr S.N. Swerdloff
Director of Marine R e s o u r c e s
Government of A m e r i c a n Samoa
PAGO PAGO. 96799.

Cook Islands

Mr T . J . M a r s t e r s
F i s h e r i e s Officer
Department of A g r i c u l t u r e
RAROTONGA.

Fiji

Dr H. Squires
Assistant Director of A g r i c u l t u r e
(Fisheries)
Department of A g r i c u l t u r e
SUVA.

French Polynesia and
New Caledonia

M. A. Michel
CNEXO
VAIRAO. TAHITI.

Gilbert and Ellice Islands Colony

Mr A. L. Macdonald
Acting Chief F i s h e r i e s Officer
BETIO. TARAWA.

New Hebrides

M. J. - P . Hallier
LAMAP. MALEKULA.

Papua New Guinea

Dr R. Kearney
Principal Biologist
Department of A g r i c u l t u r e , Stock and
Fisheries
P . O . Box 2417
KONEDOBU.

Kingdom of Tonga

Mr T. Simiki
Director of Agriculture
Department of Agriculture
NUKU'ALOFA.
M r W . A . Wilkinson
F i s h e r i e s Officer
D e p a r t m e n t of A g r i c u l t u r e
NUKU'ALOFA.

Dr J. McVey
Chief, Micronesian Mariculture
Demonstration Center
P . O . Box 359
KOROR. PALAU.
W e s t e r n Carolines. 96940.
Mr B. M. Sablan
F i s h e r i e s Specialist
P . O. Box B
KOLONIA. PONAPE.
E a s t e r n Caroline Islands.

96941.

Mr F. B. Moors
Deputy Director
Department of Agriculture, F o r e s t s and
Fisheries
APIA.
Mr R. Shomura
D i r e c t o r , Honolulu Laboratory
US Department of C o m m e r c e
National Oceanic and Atmospheric Administration
P.O. Box3830
HONOLULU. HAWAII 9 6812.
Dr U. Raj
School of Natural Resources
University of the South Pacific
P . O . Box 1168
SUVA. FIJI.

Mr P . L o r i m e r
D i r e c t o r of Fishing Technology
F i s h e r i e s Division
Australian Department of Agriculture
CANBERRA. A . C . T .

7

Mr J. Maclean
Biologist
F i s h e r i e s Division
Australian Department of A g r i c u l t u r e
CANBERRA. A. C. T.
Centre national de r e c h e r c h e
scienttfique (CNRS)

Madame M. C. Bataille
Assistante au Departement Oceanie
Musee de l'Homme
P l a c e du T r o c a d e r o
75Q16 PARIS. FRANCE.

Fiji

Mr D. M. Popper
FAO Aquaculture Consultant
c / - F i s h e r i e s Division,
Ministry of A g r i c u l t u r e , F o r e s t s and
Fisheries
LAUTOKA.
Dr T. P . Ritchie
UNDP/FAO Oyster C u l t u r i s t
P . O . Box 1298
SUVA.

Kingdom of. Tonga

Mr R. D. Braley
P . C . V . Marine Biologist
F i s h e r i e s Division
Department of A g r i c u l t u r e
NUKUALOFA.
Mr P . Caday
P e a c e Corps Volunteer
Co-operative Development
HA'APAI.
Mr S. Kawakami
F i s h e r i e s Technical Officer
O v e r s e a s Technical Co-operation
NUKU'ALOFA.

School of Natural R e s o u r c e s

Dr T . C . R . White
P r o f e s s o r of Biology and
Head of the School of N a t u r a l R e s o u r c e s
University of the South Pacific
P . O . Box 1168
SUVA. FIJI.
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United Nations Development
Programme

Mr E. P. Oswald
Regional Fisheries Co-ordinator
UNDP Regional Office
P. O. Box 1864
MANILA. PHILIPPINES.

Western Samoa

Mr O. Gulbrandsen
FAO Senior Fisheries Adviser
Department of Agriculture, Forests and
Fisheries
APIA.

South Pacific Commission
Secretariat

Mr A. Harris
Programme Director (Economic)
M r R . H . Baird
Fisheries Adviser
Mile S. Exbroyat
Conference Officer
Mme M. Blanchet
Interpreter/Tr ans lator
Mile C. Tulou
Interpreter/Translator
Mr G. Azariah
Interpreter/Translator
Mile S. Houssard
Stenographer
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SUMMARY OF RECOMMENDATIONS

EXPERT COMMITTEE ON TROPICAL SKIPJACK
A. Summary of Report and Recommendations
Recommendation No. 1
*

The Meeting r e c o m m e n d s that the Tagging P r o g r a m m e a s outlined
by the Expert Committee on Tropical Skipjack be accepted as a project of the
highest priority and urgency. The need for such a p r o g r a m m e has been accepted
and the Meeting recommends that the South Pacific Commission make e v e r y
possible effort to obtain funding for the p r o g r a m m e from any p o s s i b l e s o u r c e s .
It was appreciated that such funding should not interfere with the existing funding
s t r u c t u r e for South Pacific Commission p r o j e c t s .
B.

Review of the Bait Fish Workshop held in Honolulu

Recommendation No. 2
The Meeting recognizes that live bait is at p r e s e n t absolutely
essential for development of skipjack fisheries in the t r o p i c a l Pacific. It is
considered that the culture of hardy live bait species has t h e potential to a s s i s t
substantially in the development of s m a l l boat skipjack f i s h e r i e s in the i s l a n d s .
The Meeting therefore strongly r e c o m m e n d s that every support be given to
baitfish r e s e a r c h and to the development of the culture of suitable hardy live
bait s p e c i e s .
PROGRESS REPORTS ON SPC SPECIAL PROJECTS
B. Outer Reef Artisanal Fishing P r o j e c t
Recommendation No. 3

r

The Meeting strongly supported the recommendation of the Third
Conference of Directors of A g r i c u l t u r e , Livestock Production and F i s h e r i e s for
the expansion of the Outer Reef A r t i s a n a l Fishing P r o j e c t to p e r m i t the e a r l i e r
completion of the approved p r o g r a m m e of the project.
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Recommendation No. 4
The Meeting agreed that the maintenance of power units was a
major problem in developing fisheries in the South Pacific area. The possibility of standardizing on a standard power pack was discussed. This was
thought to be desirable but difficult to implement. However, the Meeting
strongly recommends that the South Pacific Commission seek funding in
order to:(a) establish a centralized spares holding agency;
(b) provide specialist servicing of fuel pumps, injectors and gearboxes;
(c) recruit a qualified Marine Engineer, centrally based, to make
regular visits to check, "ma in tain and overhaul machinery and
train local staff.
REPORT BY UNDP REGIONAL FISHERIES COORDINATOR
Recommendation No. 5
Following discussion of this report the Meeting recommends that
UNDP Regional Representative seek a more generous allocation of funds for
short-term consultant services to make greater assistance available to the
region in the fields of:(a) fishing boat design and construction;
(b) deep water snapper fishing;
(c) other projects as the needs arise.
PRESENT STATE OF AQUACULTURE, WITH PARTICULAR REFERENCE
TO ECONOMIC ASSESSMENTS IN THE SPC AREA
B. Crustacea
Recommendation No. 6
The Meeting recognized the value of current experimentation and
research proceeding in various centres in the area on fish and Crustacea culture,
with notable success in some fields. It recommends that continuing support be
given to these experiments in order to develop them to commercial levels.
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C.

Molluscs

Recommendation No. 7
The Meeting considers that the development of mollusc c u l t u r e
in the Pacific area can add substantially to protein and income. T h e r e f o r e
the Meeting recommends that the South Pacific Commission encourage e x p e r i ments on the culture of commercially successful tropical m a r i n e m o l l u s c s ,
e. g. the Philippine oyster ( C r a s s o s t r e a iredelei) and the g r e e n m u s s e l (Mytilus
smaragdinus) and seek the co-operation of the New Caledonian a d m i n i s t r a t i o n in
these experiments.
D.

Marine Turtles

Recommendation No. 8
The Meeting supports the recommendation made at p r e v i o u s South
Pacific Commission Technical Meetings, on the need to c o n s e r v e m a r i n e
turtle stocks in the South Pacific island t e r r i t o r i e s . It r e c o m m e n d s that
(a) a central bank of information on r e s o u r c e s of m a r i n e t u r t l e s b e
established by t h e South Pacific Commission at the University of
the South Pacific and that the information be available for distribution;
(b) experimental t u r t l e ranching or farming should be r e s t r i c t e d t o s m a l l
s c a l e operations and under the s t r i c t supervision of t h e F i s h e r i e s
Departments in the t e r r i t o r i e s concerned.
FISHERMAN TRAINING
Recommendation No. 9
The Meeting, recognizing the c r i t i c a l need for skilled f i s h e r m e n
and fisheries staff, and further recognizing the absence of trained f i s h e r m e n
and staff in most of the t e r r i t o r i e s , strongly r e c o m m e n d s t h e implementation
of training p r o g r a m m e s incorporating the following: (a) in-field demonstration of c o m m e r c i a l fishing methods;
(b) formalized s h o r t - t e r m c o m m e r c i a l fishermen training c o u r s e s ;
(c) formal training of fisheries officers and biological staff, and
fisheries extension officers.
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Recommendation No. 10
The Meeting strongly supports the recommendations of the
Third Regional Conference of Directors of Agriculture that a Fisheries
Training Officer be appointed to the staff of the South Pacific Commission
to assist in achieving the above objectives.
PROMOTION OF VILLAGE FISHERIES
Recommendation No. 11
The Meeting recognizes the importance on increased mechanization in areas where marketing is assured and recommends that fuel for
fisheries purposes is provided free of taxes and duties.
FUTURE PROJECTS
Recommendation No. 12
The Meeting recommends that the following proposals be considered
by the South Pacific Commission if and when funds become available.
Proposal A, Recognizing the need for experimental, exploratory
and demonstration fishing, the Meeting proposed that, as expertise and facilities will be available at the termination of the economic feasibility stage of the
Outer Reef Artisanal Fishing Project (ORAFP), the South Pacific Commission
retains the equipment, boats and teams established to carry out such experimental exploratory and demonstration fishing.
Proposal B. It being understood that aquaeulture in the Pacific
islands can only become economic if feeds are prepared locally, the Meeting
proposed that a general study be made to prepare a list of possible protein
fish feeds. The food values and the various possible ways of preserving and
processing by-products involved in fisheries, agriculture or other industries
should be examined in order to develop the technology of manufacturing low
price artificial feeds that are easy to transport and store.
Proposal C. The Meeting proposed a feasibility study to investigate increased utilization of fish traps to increase production at the village
level particularly in view of the advantages inherent in storing fish alive in
the traps in remote areas.
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OTHER BUSINESS
B. Future Meetings
Recommendation No. 13
The Meeting recommends that Technical Meetings on Fisheries
continue to be held annually. The Cook Islands have offered to host the next
meeting in mid-July 1975.

LIST OF WORKING PAPERS
No.

1

Juvenile-Adult Rearing of Siganus (Pisces: Siganidae) in Guam,
by R. T. Tsuda, P. G. Bryan, W. J. Fitzgerald and W. J. Tobias.

No.

2

Fisheries Development in Tonga, byW.A. Wilkinson.

No.

3

Induced Spawning and Larval Rearing of the Rabbitfish Siganus
canaliculars, by P. G. Bryan, R. C. May, B. Madraisau and
J. P. McVey.

No.

4

The Ponape CAA Dory Project, by M. A. Perez and B. M. Sablan.

No.

5

Introductory Paper, by J. - P . Hallier.

No.

6

Final Report of the "MER" Commission, Seventh Plan, by J. Sauvfie.

No.

7

Future Fishery Research and Development Requirements in the
SPCArea, by R. H. Baird.

No.

8

Present Status of Research within the SPC Special Project on
Fish Poisoning, by Dr A. L. Bourre.

No.

9

Aquaculture in the St. Vincent's Bay Experimental Mariculture
Centre, by M. Autrand.

No. lO

Preliminary "Mollie'' Live Bait Trials -American Samoa,
by Dr S. N. Swerdloff.
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No. 11

Marine Turtle Research. Progress Report, by i)r U. Raj.

No. 12

Diploma in Tropical Fisheries at the University of the South
Pacific, by Dr H. Squires.

No, 13

A comment on the Study of Skipjack Tuna Sub-populations by
Morpho metric Analysis, by J. A. Wether all and R. Skillman.

No. 14

The 1974 Status of Experimental Oyster Culture hi Fiji, by
Dr T. P. Ritchie.

No. 15

Tuna Baitfish Workshop Draft Report.

No. 16

L'aquaculture au Centre Oceanologique du Pacifique : 6quipe
d'aquaculture du COP.

No. 17

Premiers essais d'elevage de Macrobrachium rosenbergii en
Polynesie : equipe d'aquaculture du COP.

No. 18

Elevage des crevettes de mer Peneides en Polynesie : Equipe
d'aquaculture du COP.

No. 19

Raviravi Fishpond Experimental Project.
by D. M. Popper and T. Lichatowich.

Country Statements:

Progress Report,

Gilbert and Ellice Islands Colony.
Western Samoa, by F. B. Moors.
French Polynesia, by A. Michel.

Information Papers:

SPC Fisheries Newsletter No, 11
Shellfish Poisoning in the South Pacific, by J. Maclean.

o

o
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JAPANESE SKIPJACK FISHERIES

The following two a r t i c l e s a r e extracts f r o m a r t i c l e s published
in Japan. They have been t r a n s l a t e d f r o m the Japanese by T a m i o Otsu, SouthW e s t Fisheries Center, National Marine F i s h e r i e s S e r v i c e , Honolulu, and we
gratefully acknowledge this extremely useful source of information f r o m the
National Marine F i s h e r i e s Service, NOAA of the US Department of C o m m e r c e .
The two a r t i c l e s d e m o n s t r a t e the interest - and t h e difficulties of extending their skipjack fisheries into the Southern P a c i f i c . (Ed.)

1.

THERE'S A KEEN INTEREST IN DEVELOPING NEW
SKIPJACK TUNA FISHING GROUNDS
(Shingyojo no kaihatsu n i iyoku wo moyasu)

This a r t i c l e is an interview with two b r o t h e r s , both fishing m a s t e r s ,
Chushichi Matsuo of No, 2 Suzu Maru and Mamoru Matsuo of No. J Suzu Maru.
Both v e s s e l s belong to the Abekane Suisan K. K. The interview, by Shiro U r a b e ,
was held on December 26, 1973.
T r a n s l a t o r ' s note: All tonnages a r e in m e t r i c t o n s .
r a t e used: 2 7 0 ¥ p e r U S $ 1 .

Conversion

INTRODUCTION
Compared with the tuna longline fishery with i t s m y r i a d p r o b l e m s
(e. g . , decline in r e s o u r c e level, m e r c u r y shock, oil c r i s i s ) , the skipjack tuna
fishery is enjoying considerable health and vigor. With t h e development of the
southern water skipjack tuna fishery, the Japanese skipjack tuna v e s s e l s a r e
l a r g e r , and the fishery can now o p e r a t e on a y e a r - r o u n d b a s i s .
The two fishing m a s t e r s w e r e interviewed in Hamajima, w h e r e
the r e p o r t e r spoke first with Mamoru.
R e p o r t e r (R): I have h e a r d that t h e r e was p a r t i c u l a r e m p h a s i s
placed on your refrigeration equipment. Did you provide for both freezing
and refrigerating the catches ?
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Mamoru (M): No. It was my feeling that fish frozen by a i r blasting would become more acceptable in the future than brine-frozen fish,
so we tried to provide as much air-blast freezer space as possible on this
ship. I think we can handle about 5 tons of skipjack tuna in our present system
and we have space to enlarge the freezer even further.
R: Between brine-frozen and air-blast frozen fish, how do the
fish prices compare?
M: I looked into this 2-3 days ago. It appears that air-blast
frozen fish bring 3 to 40 yen more per kilogram ($11 to $148 per metric ton)
than brine-frozen fish. With albacore, especially, there is a considerable
difference in price. This is why we installed the air-blast freezer system in
our new ship. Our ship is small (344 gross tons), but we made the room as
large as possible and in order to increase the freezing efficiency we installed
four fans in the small freezer. We figure we can process 3 tons of large fish,
or 5 tons in the case of skipjack tuna.
R: Aren't virtually all large skipjack tuna vessels using the brinefreezer system?
M: Yes, that is correct. However, when you use brine-frozen
fish for sashimi, the meat tends to darken with time. There is a definite
color change. This does not seem to happen with fish that are air-blast frozen.
This is why we figure that even our small vessel will do well if we can deliver
fish that can be sold as fresh fish for sashimi when thawed out.
M: In our case we fill our ship with around 130 tens. Larger
vessels carry three times as much. There is thus a large difference in amount
of fish landed per trip.
Chushichi (C): If we are all competing in coastal waters, or off
Sanriku for example, there's a possibility of using superior techniques to
overcome size difference. But in the southern water fishery the long run to
the fishing grounds gives a definite advantage to the faster and larger vessels.
M: We also need to slow our ship down when the wind is strong.
C: The M e Prefecture vessel Kaiun Maru grossed 3 0 0 million
yen ($1.11 million) and her earnings per man were around 2. 2 million yen
($8,148). On the other hand, Mamoru's vessel (No. 1 Suzu Maru) grossed
only 240 million yen ($889, OOO) but the earnings per man were 2.13 million
yen ($7, 889). Although the gross earnings differed by 60 million yen the
difference in earnings per man was only about 70, 000 yen ($259). For us to
earn an additional 60 million yen we would need to catch about 450 tons of fish.
Since we have as many men as the larger vessel, even if we work hard to catch
the additional 450 tons, there will not be that much difference in the earnings
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RELATIONSHIP BETWEEN VESSEL SIZE AND EARNINGS
R: Your new v e s s e l , the No. 3 Suzu Maru, i s a 344-ton v e s s e l .
As far as operating efficiency is concerned, is this s i z e considered s u p e r i o r
to the 430-ton c l a s s ?
C: I think so. If fishing continues to be a s good as it was this
y e a r , it may not be the c a s e , but under fluctuating fishing conditions, I would
say y e s . I think a 344-ton v e s s e l is m o r e efficient. Whether we g r o s s 5 0
million or 6 0 million yen p e r t r i p , the annual total falls generally between
2 7 0 million and 3 0 0 million yen. The difference is whether we earn 3 0 0
million yen in 8 or in 1 0 t r i p s . Of course, if we continue to develop new
fishing grounds, m o r e distant, then we may have to t u r n to 430-ton o r 4 5 0 ton v e s s e l s .
M: With the p r e s e n t fishing grounds, t h e r e is no need to have
such large v e s s e l s .
C: The world h a s r e a l l y become s m a l l e r . When we built the
No. \_ Suzu Maru in February 1969, we w e r e under the i m p r e s s i o n that new
fishing grounds could readily be found. Thinking this, w e next built an even
l a r g e r v e s s e l . These v e s s e l s did very well. However, i t ' s come to a point
w h e r e t h e r e now s e e m s little r o o m left for further fishing ground expansion.
M: L a r g e r catches a r e needed by l a r g e r v e s s e l s .
question of operating c o s t s .

It's a

C: T h e r e ' s also the p r o b l e m of work involved. F o r a ca^uh
of 2 0 0 tons, perhaps 15 o r 2 0 days will suffice. However, for more than
3 6 0 tons it'll take m o r e than a month of fishing. In skipjack tuna fishing,
i t ' s continuous work from s u n r i s e to sunset, and the work i s h a r d . Even
holding a binocular to your eyes for 15-16 hours can be v e r y t i r i n g .
R:

I guess you also suffer from lack of s l e e p ?

C: It gets tough after a few weeks. W e ' r e fortunate in that most
of our fishermen a r e young men and therefore a r e m o r e d u r a b l e . But i t ' s
tougher when the crew m e m b e r s get older and older , . .
M: When fishing continues for about a month, fatigue s e t s in.
The continuous work at s e a gets to a man after about 10 days.
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C: I think a man begins to feel the effect of hard continuous
work after about a week, even if he is a young man. Even if the earnings
a r e less by 5 0 , 0 0 0 or 6 0 , 0 0 0 yen ($185-$222), I think smaller vessels
a r e better in respect to working conditions.
IMPORTANT TO FIND WAYS TO IMPROVE FISHING CAPABILITY
R: Mamoru tells me that the reason for the air-blast freezer
system on the No. 3 Suzu Mam is to realize better prices for the fish.
M: I've forgotten what the price difference was.
C: For brine-frozen fish it was 1, 6 0 0 yen per lO kg ($0. 27
per pound). Air-blast frozen fish sold for 2,0OO-2,300 yen per IO kg
( $ 0 . 3 4 - $ 0 . 39 per pound). There was a difference of 4 0 0 - 7 0 0 yen per
IO kg ($0. 0 7 - $ 0 . 1 2 per pound).
M: I think there will be a gradual shift to air-blast freezing.
With the unfavorable fuel situation, the landings of the tuna longline fishery
will probably decrease in the future. If this should happen, then skipjack
tuna will become more important as fresh fish. Because brine-frozen fish
tend to change color, they would not be able to meet the fresh fish demand.
On the other hand, air-blast frozen fish would do well.
R: As compared to other tunas, aren't the prices for skipjack
tuna quite low?
C: Well, there's not much that can be done about that. After
all, skipjack tuna are inferior in quality when compared to the larger tunas,
If the tuna longline fishery continues to be productive, then it's another matter,
but with the shortage of fuel and the declining catches in that fishery, it's very
likely that skipjack tuna will become more important. It'll increase in value.

utilized.

M: There are specialized ways in which skipjack tuna can be
I believe the demand for skipjack tuna is bound to increase.

R: In skipjack tuna fishing live bait is necessary. Are there
any new developments in the technique of keeping bait alive for a long period
of time?
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M: Well, I've developed a machine to automatically feed the
baitfish (anchovy). Fortunately, the Murakami Shipbuilding Company has
a very capable engineer on the staff, one who earlier planned the development
of an automatic fishing machine. I believe he will be able to assist me in the
construction of this machine. It takes quite a bit of time to feed the anchovy
by hand, and when the weather is bad, it can be a very dangerous chore. In
such cases, we need to slow down the vessel during feeding time, and the run
to the southern fishery may be extended from 8 days to 9 or 10 days.
C: Since feeding is done every day it would be a great help if
we could save even 1 day of it.
R: Isn't the practical limit to keeping anchovy alive about a
month?
C: That is not true. The larger vessels can keep anchovy alive
for about 60 days at present. It's possible to hold them alive even longer
using pelletized food. This is the main reason for the great advances made
by the skipjack tuna vessels.
M: In maintaining anchovy in the baitwells, the quantity is very
important. Some vessels of the same size as my brother's carry as much as
1, OOO buckets of anchovy when they go fishing. My brother starts out with
only 700 buckets, and the skipjack tuna catches speak for themselves. My
brother does very well. Poorly handled or overcrowded bait do not do well.
In every case you get to use less anchovy for fishing than you start out with.
C: Oxygen supply is important, too. The amount of dit-jolved
oxygen in the water depends on the temperature of the water. There is, for
example, only about one-half the amount of oxygen in 25°C water as in 18°C
water. In running southward, there is a marked increase in temperature.
When the water temperature rises above 25°C, there is a sharp decrease in
dissolved oxygen. That's why it's important not to overload the baitwells.
If you increase the survival rate in the baitwells, you can expect to make
better skipjack tuna catches. I've frequently heard of vessels losing their
entire load of bait, but I've never experienced such a catastrophe myself.
M: It's important that all the crew members understand this.
For example, anchovy now cost us 4, OOO yen ($14. 81) per bucket. In
buying anchovy, whenever we measure a bucket we all get greedy and tend
to want to fill the bucket with as much fish as possible. This is very bad.
Even if it looks like you're being foolish, it's much better to have a generous
amount of water in each bucket. It looks like you may be taking a loss doing
this ;JUL this makes a great difference in the condition of the anchovy. Weak
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anchovy do hot regain strength. We must make all our fishermen understand
this. Even now we have a few who still like to overload a bucket.
C: When a scale falls off a fish, it's like us losing a fingernail.
We must take care not to damage the fish when we're transferring them to
the baitwell. A scale loss results in a weakened fish.
M: Whether or not the anchovy survive well depends entirely
upon how they are handled.
R: What are the optimum temperatures for skipjack tuna?
C: This varies greatly with area. Off Sanriku, skipjack tuna
fishing is good at around 18°C. On the other hand, good fishing in southern
waters is experienced at around 30°-31°C. In most cases there are shiome
(rip currents) in the vicinity of good fishing.
CONTINUOUS STUDY AND RESEARCH NECESSARY
R: Seems you're more interested in locating new fishing grounds
than in fishing old areas.
C: Yes, this is why I wanted a larger vessel. It's the feeling
of wanting to explore just a little bit farther.

reach.

M: Until 5-6 years ago, we thought that 160°E was out of our
Today, it's like going just past our front yard.

C: The world has definitely become smaller. It's a case of
not being satisfied with a given catch, always wanting to search for more
and consequently searching for new grounds. Fortunately we did not have
any extraordinarily bad experience in all our running around.
R: What is your secret in finding a new fishing ground?
C: Well, we've always thought this. We can't just blindly run
around, no matter how much we a r e willing to take the risk. We've always
taken a calculated risk.
R: To be more specific?
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C: It seems that we have more knowledge now of the limits in
the distributional range of skipjack tuna. When we first changed over from
a 192-ton vessel to a 280-ton vessel, we could go out beyond a certain area
and expect to find a new fishing ground. When a new ground was located,
and many vessels converged on it, we could always go elsewhere and still
locate new grounds. In this way, the fishing grounds expanded very rapidly.
Nowadays, however, this is no longer true. It's like we've reached the
limit. This brings about a problem of vessel size. This is where we could
come up with an answer regarding optimal vessel size.
M: Most of those who made their vessels larger because they
found their existing vessel too small made out very well. On the other hand,
those who built larger vessels just because others were making them larger
did not do as well. Someone who put in considerable time to research the
problem of vessel size and who built accordingly tended to do well since he
knew what he was doing. Others just kept on building large ships without
adequate study.
C: It takes research in any field of endeavor. Just following
others blindly will surely lead to problems. Even in developing new fishing
grounds. We were the first to venture into Australian waters, at lat. 16°S,
long. 146°E. It took us 13 days to make the one-way run and we went there
without any live bait.
R: How did you fish then?
M: We started out with some bait but they did not survive. We
cut up skipjack tuna for bait and caught yellowfin and bigeye tunas. At that
time all the fishing masters in Mie Prefecture thought we were crazy going
to that distant area, (laughter) They couldn't understand why we'd head off
in that direction.
C: We made a full load in 1 day. The freezer was filled to
capacity and we couldn't do a thing.
R: Isn't that area still being fished?
M: Oh yes. It is. At that time our vessel was about the largest.
However, now, we've become the smallest. Large vessels can carry anchovy
all the way to that fishing ground, but our vessel is too small to do that.
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R: What is your goal for the No. 3 Suzu Maru?
M: About 3 0 0 million yen. We'll try our best. Construction
costs have risen but fortunately, skipjack tuna prices have also risen. We've
got to catch enough at least to offset operating costs. We've got our regular
crew to think about.
C: Fishing is getting harder each year. But we are determined
to do our best to maintain our good record.
R: I'll pray for your safety and good fishing, I'll be looking
forward to the completion of your new ship.

2.

JAPANESE SKIPJACK TUNA FISHERY DEVELOPMENT
IN FOREIGN AREAS
(Katsuo kaihatsu-kaigai katsuo-zuri gyogyo)

From Katsuo-Maguro Nenkan (Skipjack-Tuna Yearbook) 1973 Edition,
published by Suisan Shinchosa K. K,, Tokyo, p. 151-158.

INTRODUCTION
The first of our postwar foreign-based skipjack tuna fisheries
was established in northern Borneo in I960. The fishery, however, was
beset with such problems as mass rioting and attacks which endangered the
very lives of staff personnel. It was unavoidable that under these conditions
the enterprise had to be suspended. In 1962, a fishing operation began in the
Gulf of Guinea from a base in Tema, Ghana. Although problems and obstacles
were encountered along the way, the fishery has managed to survive over the
past ten years and in general has done very well.
Joint ventures in foreign countries have become of considerable
importance during the last several years, beginning in 1969 when a Japanese
private firm submitted an application to participate in the Indonesia Fishery
Development Project sponsored by FAO in Sorong, West Irian. This was the
beginning of this type of activity. Soon, test fishing off Papua New Guinea began
from Kavieng in the Bismarck Archipelago. This was followed by operations
from bases in Manus, Madang, and Raboul, and new enterprises began to
increase in numbers.
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Next there was a move into waters of the British Solomons,
where joint ventures have since been established. In Indonesia, test
fishing was conducted in waters of Halmahera Island, the eastern and
southern Celebes, Sunda Sea, off southwestern Sumatra, and in West
Irian waters. Starting in 1972, there was a significant expansion of
activities in the Comores Archipelago by vessels based in Madagascar.
Meanwhile, numerous enterprises were established to purchase fish in
various areas (e. g. , Palau, Maldives).
If we stop to consider the reasons for the tremendous development of skipjack tuna fisheries in foreign waters, the following points a r e
evident:
1) In the light of the declining tuna longline catch rates,
attributable to reduction in resource levels, skipjack tuna have become
markedly important as an alternate resource having considerable potential
for further development.
2) The mercury-in-canned-tuna problem that arose in the U. S.
market in 1970 focused attention on skipjack tuna as the more desirable tuna
for canning since this species was found to have relatively low mercury content. The demand for skipjack tuna thus increased substantially.
3) Because of the possibility of harmful aftereffects from
synthetic chemical food seasoning, the demand for skipjack as a natural
food seasoning has grown.
4) The shortage in Japan of baitfish essential to an expanded
skipjack tuna pole-and-line fishery makes it necessary to estal lish cooperative ventures with foreign coastal countries where baitfish a r e available.
5) The movement by various countries to establish and to
enlarge their territorial seas and fishery zones has threatened Japanese
access to areas where baitfish occur, and to skipjack fishing grounds as
well.
6) The manpower shortages in our fishing industry can be
alleviated by hiring in foreign areas where labor is not only plentiful but
inexpensive also (e. g., the contracting of Okinawan fishermen and vessels
for certain enterprises prior to the reversion of Okinawa to Japan).
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7) FAO is assisting developing countries through fishery
development, and considers skipjack tuna a primary potential resource.
It is conducting feasibility studies in various areas and is also training
local personnel in skipjack tuna fishing methods and techniques,
8) Various coastal countries, many of which a r e in the
"developing" category, are interested in receiving financial and technical
assistance from Japan in order to promote their fisheries and thereby enlarge their economic base.
9) The tuna trading companies in Japan and the canners in
the United States are in need of a steady, dependable supply of raw material.
They have been making direct overtures to industry and government people
in the various coastal countries with fishery development plans, and such
plans have also been forwarded to interested fishing firms in Japan.
10) In addition to the advances of the American purse seiners
into the skipjack tuna fishery, our neighboring countries (Republic of Korea
and the Republic of China) have also begun to evince great interest in this
fishery.
Thus, concerning Japanese investments in foreign areas, there
are at present full-scale commercial operations in Papua New Guinea, where
there are three jointly owned local corporations, hi addition, joint ventures
are being negotiated in British Solomons, Indonesia, Madagascar, and Ghana,
each with one company involved. In Indonesian waters, there is trial fishing
being conducted from bases in Kendari on Celebes island, on the southwestern
coast of Sumatra, and in the Flores Sea. There is a survey underway ir the
Maldive Islands and a baitfish survey is also planned for Sri Lanka, in
addition, FAO has some work underway in Samoa and Fiji. Thus, there is
much activity on skipjack tuna development over a very broad area of the
Pacific and Indian Oceans.
Before a fishery can be developed, however, there must be
studies conducted on baitfish availability, skipjack tuna migration and seasonality, skipjack tuna marketing condition, requirements of the local government
pertaining to economic promotion (e. g., economics of processing fish locally,
training of local fishermen) and myriad other factors taken into account. This
is certainly no overnight task.
1
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PAPUA NEW GUINEA
The skipjack tuna live-bait fishing surveys, as well as the joint
ventures which have been subsequently established, produced excellent results
at the outset. In January 1967 an inter-governmental meeting was held between
Australia and Japan to discuss effects to fishing by Japanese tuna longline vessels
in the vicinity of Australia. The meeting was called to determine the actual
amounts of fish being taken by the longline vessels within the Australian fishery
zone (12 miles). A result of this meeting was the signing of the Japan-Australia
Fishery Treaty in November 1968.
The Treaty took effect on August 1969, and one of the provisions
was for a positive contribution by Japan toward fishery promotion in Papua New
Guinea, with steps to be taken for the establishment of joint ventures. The
development of the economy of Papua New Guinea was strongly advocated by
the Australian Government, and the Japanese agreement to assist in this development was written into the Treaty. In this regard, it was agreed that 1) the Far
Seas Fisheries Research Laboratory and the Shizuoka Prefectural Fisheries
Experimental Station would utilize their research vessels to conduct surveys
on skipjack distribution, fishing grounds, and tuna baitfish in Papua New Guinea,
that 2) the Japan Fisheries Association (Dai-Nippon Suisan Kai) would conduct
a survey to examine the general economic situation of the area and to critically
study the various provisions for establishing joint ventures, and that 3) the
Overseas Technical Co-operation Agency (Kaigai Gijutsu Kyoroku Jigyo Dan)
would dispatch a survey team to study plans for the establishment of fish p r o cessing facilities in Papua New Guinea, among other missions. In addition,
various private companies were also to conduct unofficial surveys.
As a result of the above, the following test fishing and the
subsequent development into joint ventures have taken place.
Kavieng (New Ireland)
The provision of the Jap an-Australia Fishery Treaty that called
for the development of the Papua New Guinea fishery served as the backgound
for the initiation of fishing trials. The results showed that waters of New Ireland,
New Britain, and the waters north of the Papua New Guinea mainland abounded
with skipjack tuna and that the resource was essentially unutilized. At the
request of local authorities, a very intense survey was conducted in these waters.
It was learned that with Kavieng, New Ireland, as the base of operations, it would
be possible to exploit the skipjack tuna using baitfish readily obtained locally.
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Following diplomatic negotiations with the Government of Papua New Guinea,
an understanding was reached. The joint-venture company known as GKFC,
trawling for shrimp in waters off the northern coast of Australia, was called
in to conduct a 1-year skipjack fishing trial to begin in February 1970. The
method of operation was to use the drive-in net (oikomi ami) for catching
baitfish employing Okinawan fishermen {who are particularly adept at this
technique), and to use three 39-ton Okinawan skipjack tuna vessels under
contract. A 999-ton mother ship from Japan was placed on loan to GKFC,
and fish taken by these contract vessels were to be purchased and frozen by
the mother ship.
The test fishing began a month later, in March. During 1970,
there were three vessels under contract, but in 1971, from January to May,
four vessels made up the fleet. The catch through May 1971 was approximately
5, OOO metric tons. The average catch per vessel per day was an encouraging
4 tons of fish. The fish, frozen in the round on the mother ship, were exported
to Japan.
This trial fishing proved the practicability of developing a fullscale commercial enterprise. However, rather than GKFC, a new jointventure company, GKNG, was formed, with 55% capitalization from a Japanese
fishing firm. The company, organized in August 1972, had its fnain office in
Port Moresby. Within a year of commencing operations, an "arabushi"
(partially dried skipjack tuna stick) factory was completed in Kavieng. Until
the construction of a shoreside freezer plant (planned in 2 years), the freezer
mother ship was to be utilized in the same manner as during the trial fishing
period. The joint venture began with the services of Okinawan fishermen.
However, towards the end of 1971, and continuing into 1972,
the catches fell far short of expectations, and both skipjack tuna and baitfish
were found to be greatly reduced in availability. It became an urgent matter
to determine the cause of this decline and to develop suitable countermeasures.
The surface water temperature in the area was found to be 1. 5°-2.0°C lower
than in the previous year. Furthermore, because skipjack tuna are high
migratory, it was imperative that the mode of operation of a fishery based
on such fish be critically re-examined.
Manus (later the base was shifted to Madang)
With the positive results obtained by GKFC in Kavieng, a
negotiation was carried out with Australia to commence test fishing out of
Manus, Admiralty Islands. The test fishing started in December 1970 with
a plan of operation similar to that of the GKFC.
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In Manus, however, a 1,300-ton freezer mother ship was
utilized. The mother ship carried two small 19-ton bait-catcher boats on
deck. In addition, the fishing fleet consisted of 40-ton Okinawan fishing
vessels from which the mother ship purchased the fish. Initially the fleet
numbered four fishing vessels, but by May 1971 there were five vessels,
and by the end of 1971, eight vessels. During 1971, about 4, OOO tons of
fish were taken; the catch averaged about 3. 5 tons per vessel per day.
Following this trial fishing period, arrangements were begun
for investment in a full-scale commercial operation. However, the Australian
Government decided to delay the establishment of a joint-venture company and
to extend the trial fishing period by another 6 months. This delay was related
to the Papua New Guinea Fishery Promotion Plan, which called for the establishment of an integrated fish processing plant in Madang (Papua New Guinea)
as stipulated by the Japan-Australia Fishery Treaty. Trial fishing was resumed,
but this time not by a properly registered company, and for this reason all fish
caught and processed by the fleet were subject to a duty of 10% of appraised
value. Consequently, a nominal local company (NMP) was provisionally established. This company had its main office at Port Moresby but its operations
office and base were located at Madang. Capitalization of 100% was provided
by three Japanese companies and the corporation was duly registered in
December 1971.
Rabaul
The operation at Rabaul, New Britain, was started at the same
time as that out of Manus. Using two 940-ton freezer mother ships, two 19ton bait-catcher boats, and fishing vesself from Okinawa (5 until June 1971,
8 from July to October, 4 between October and December, and lO after January
1972), the mother ships purchased the catches made by the fishing vessels.
Initially, the catches increased as the fishermen adapted themselves to conditions in the area, and by June 1971, they averaged as high as 7 tons per day
per vessel. Between January and December 1971, the average catch was 4
tons per day per vessel. During the 18 months of test fishing, the total catch
amounted to approximately 12, OOO metric tons. However, beginning in
December 1971, the fishing condition worsened markedly just as it did at
Kavieng and Madang. Under these conditions, the joiht venture was established
while hopefully awaiting the return of good fishing. In August 1973, the main
office of the joint-venture company, CKPN, was established in Rabaul with 75%
of the capitalization from the Japanese.
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Papua New Guinea Canning Company
The Government of Australia and the Administration of Papua
New Guinea, in anticipation of the impending independence of Papua New
Guinea and to insure its self-sufficiency, actively promoted the economic
development of Papua New Guinea. One of the important programmes was
the establishment of fish processing plants in the area. Even the administrative guidance exercised over the operations of each private company was p r e dicated on the eventual establishment of such processing plants. Guided by
test-fishing results, they set an annual goal of 1, OOO tons of fish per vessel
for each company and provided for an increased proportion of the landings to
be made each year by vessels of Papua New Guinea registry. In other words,
in the early stages, most of the catches were to be made by vessels of foreign
registry, but gradually the fishing would be taken over by their own vessels.
At the same time, there would be a gradual shift from foreign fishermen to
local fishermen. Concurrently, the plan was to establish shoreside freezer
plants, gradually restricting the use of processing mother ships in the operation
while increasing the local processing capability and managing exports of frozen
round fish from Papua New Guinea locally. These general conditions were
basically agreed upon by the various private companies and the Government
of Papua New Guinea, which obviously strongly dominates the agreement.
With this background and with the common need to discharge
their obligations under the Treaty, the companies decided that it would be
wisest to support the interests of the Government of Papua New Guinea by
working towards the establishment of a fish canning company. Thus, the
three joint-venture corporations took the lead and with Star-Kist Company
and the Investment Corporation of Papua New Guinea, jointly established in
August 1972 the Papua New Guinea Canning Company (PNGCC). The establishment of this' company was based on results of the Papua New Guinea Fishery
Promotion Plan survey (OTCA) conducted in July and August of the previous
year with the technical co-operation of the Japanese Government. The PNGCC
was established with equal capitalization by the five companies, and the main
office was located in Port Moresby.
SOLOMON ISLANDS
In the past the economy of the British Solomons has been based
on direct assistance from Great Britain. However, since the Solomons is
destined for independence in 1975, there has been a move afoot to strengthen
the local economic base. Fishery development was advocated, with particular
amphasis on the development of a skipjack tuna fishery. As a result of
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negotiations between Japan and the local government, it was agreed that as
a preliminary step towards the establishment of a joint-venture operation,
trial fishing surveys would begin in June 1971 with the introduction of five
39-ton Okinawan skipjack tuna fishing vessels. The fleet size gradually
increased to a maximum of 15 vessels.
One freezer mother ship of the 500-ton class was situated at
each of three bases at Shortland Island, Gizo and Tulagi. With the aim of
providing training and employment to local citizens, Solomon Islanders were
employed on the vessels as fishermen, and the skipjack tuna catches were
purchased by the mother ships.
During the first 6 months of test fishing, the vessels experienced
excellent results. More than 5 tons per vessel per day of 3-4 kg skipjack tuna
were taken, for a total catch of 4, 3 0 0 tons. However, beginning in early 1972,
the region was plagued with heavy rains and surface water temperature fell
about 1. 5DC. Live bait was scarce and skipjack tuna landings decreased by
about 50%. For about 2 months during this period, some oceanographic s u r veys, skipjack tuna tagging, and other scientific work were conducted in the
area. In November 1972, a contract was signed between the local government
and a Japanese fishing company for a joint-venture operation to begin in the
spring of 1973. Among the important provisions of the contract was the understanding that the Government of the Solomon Islands would own one-fourth share
in the joint venture, gradually assuming "control over a period of 10 years in
terms of fish production, processing and export. Fishing vessels were also
to change over gradually to those of local registry. In terms of employment
of local citizens, establishment of freezer plants and canneries, etc., the
contract is quite similar to the one agreed upon in Papua New Guinea.
OTHER AREAS
Fiji-Samoa
FAO planned a survey of the waters of Fiji in order to develop
a skipjack tuna fishery in the area. They issued invitations to various companies interested in undertaking this survey, and finally decided on the charter
of a 99-ton skipjack tuna vessel from a Japanese company. In June 1971 the
work was begun, but 3 months later the vessel ran aground on a coral reef,
halting the survey temporarily. In January 1972, FAO chartered a 39-ton
vessel and resumed the survey, planning to run it until March 1973. Up to
now, however, the results have not supported the possibility of commercialization, either in terms of bait catches or skipjack tuna fishing. Similarly,
FAO is involved in a survey in (Western) Samoa. It is reported that a research
vesse.! ! ias been dispatched to Samoan waters from Hawaii to conduct some
research in the area.
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Palau
The fish-purchasing operation in Palau was based on skipjack
tuna caught by Okinawan vessels. These OkiriaWan vessels caught skipjack
tuna in Palauan waters using live bait taken by the drive-in method (oikomiami). The freezership dispatched from Japan purchased the frozen fish and
transported it back to Japan. This operation was carried out in 1970 and 1971
by two Japanese companies. Initially, it went well enough, but suddenly the
catches dropped off, and both companies terminated operations soon after.
Palau is located in the TJ. S. Trust Territory and the political
power is held by the High Commissioner who comes from the United States,
Generally, there a r e rigid restrictions governing any economic activities by
foreigners in the Trust Territory.
Okinawan vessels operate in Palau according to a contractual
arrangement begun in 1965 with the American tuna company, Van Camp. The
company purchases skipjack tuna as raw material for canning; m 1971, this
amounted to approximately 5, OOO tons. Thus the Japanese operation to purchase fish directly from these boats met with severe competition and this also
constituted a serious problem for it.
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KADAVU FISHING PROJECT BEATS THEM ALL

The four small fishing units in Kadavu have set a new record
this week when the fisheries vessel "Dauqoli" brought into Suva their weekly
catch of more than 11, OOO lbs. of fish last Monday.
It is the highest weekly record ever attained so far by any of
our rural fishing schemes throughout Fiji.
Kadavu fishing project only started three months ago when four
ice boxes varying in capacity from one to two tons were installed at four s t r a t e gic points - Vunisea and Baku villages on the North Western Coast, Nukuvou and
Matanuku on the North Eastern Coast.
The idea to start the fishing project in Kadavu was born after
Cyclone "Lottie" ravaged the island last December and rendered more than
half of its people homeless and farmless. But, to allow the people to rehabilitate their homes and farms, the Government Hurricane Relief project was
deferred until June when It was finally launched.
To assist the people, the Hurricane Relief Committee provided
$11, OOO worth of equipments including nets, lines and spear-guns. These were
sold without deposit and repayments were made at twenty per cent of the catch
when they were sold at the buying stations.
According to Mr John Spottiswood, Senior Fisheries Officer in
charge of all small fishing units, the Kadavu fishing project is operating on a
new system.
Fishermen in Kadavu are no longer working on a village or c o operative group like the rest of the schemes but are relying more on their
individual effort.
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Mr Spottiswood said: "The project was designed after our
experience with small unit schemes and our hurricane relief programme
after Bebe. Besides being a hurricane relief, this is a pilot project jointly
run by the National Marketing Authority which provided the finance, the cooperative, the management at the village level and the Fisheries Division
of the Ministry of Agriculture, Fisheries and Forests, on the know-how and
overall supervision."
Using either the traditional or modern methods of fishing,
the villagers are paid on the spot for whatever quantity of fish they get. A
Fisheries Division Vessel calls weekly at the four stations delivering ice,
collecting fish and replenishing cash to the co-operatives.
In only three months of operation the four small fishing units
in Kadavu have landed more than 72, OOO lbs. of fish for which fishermen
earned almost $20, OOO.
Both Mr John Spottiswood and Mr Alfred Hazelman, General
Manager, N. M. A. agree that the Kadavu fishing project is a great success
and the system used shows a vast improvement from the old one.
Mr Spottiswood added: "The normal returns from the existing
twenty-two schemes was in the vicinity of 1 5 0 , 0 0 0 lbs. a year. Kadavu scheme
has done extremely well with 72, OOO lbs. in only three months of operation. "
"The success of the scheme is due to multiplicity of fishermen
operating on individual basis, the strategic positioning of the four buying stations,
the system of paying cash on the spot and the ability of the Fisheries Division in
maintaining the regular ice delivery and fish collecting services", he said.
Fishermen in Kadavu are paid 27c/lb. for 1st Grade fish, 22c/lb.
for 2nd Grade and I7c/lb. for 3rd Grade.
All the fish that are brought into Suva from Kadavu fishing project go to the National Marketing Authority and are sold either at a wholesale
rate to retailers or at the Raiwaqa and Suva Markets.
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SELF HELP FISHING PROJECT BEGINS OPERATION

A self help Fishing Project involving 11 villages in the tikina
of Namuka in the province of Macuata began operation last week.
Their maiden catch was about 2, OOO pounds of mullet bringing
them an income of nearly $400 within two days of fishing. The favourable outcome of their first catch has boosted their morale. The villages on the Northern
coast of Vanualevu about 45 miles from Labasa began collecting money early
last year aimed specifically for the Fishing Project.
A sum of $ 9 0 0 was collected and the Government contributed
$8O0 for the purchase of equipment. Out of this money, $1, 4 0 0 have been
spent and the villages now have a brand new icebox with a fish capacity of
2, OOO pounds, more than 4 0 0 yards of nylon nets and 4 new punts built by
members of the project.
The Northern coast of Macuata include a high proportion of
rugged mountains, with very little land suitable for farming. Net many
coconuts grow in the area of which only a handlful of people benefit from
it while the rest still rely on fishing. The per capital income for the area
is less than $200 a year.

»

*

People fish individually doing spear fishing, handlining and also
carry out passive and stationary methods such as fish fences employed in
estuaries or other waters where tidal condition play a major role.
These fishermen smoke their fish and market them at the
Labasa market on Saturdays. Most of them find it hard to compete with
other fishermen selling fresh or chilled fish. Smoking fish Is a tedious
process and also time consuming taking a lot of physical labour.
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However, this picture is beginning to change under the influence
of the Ministry of Agriculture and Fisheries by providing ice and securing
marketing outlets in the urban areas. Staff of the Fisheries Division at Labasa
have also taught them the basic facts of fish hygiene, fish icing and tiie maintenance of fishing equipment.
Their traditional fishing ground is rich with quality fish mostly
preferred by consumers such as the snapper species - kawago, kacika and
sabutu - and also mullet. "The move to embark on a more sophisticated
fishing began early last year. The aim of the project was explained to the
village elders who readily accepted the proposal. Fund raising began whereby the Namuka people living in Suva and Labasa also contributed", said Ratu
Ercei Caniogo, a member of the project.
"Our people are traditional fishermen of the Northern coast of
Vanualevu and it has been their way of life. With our new equipment we shall
mainly fish on estuarine and coastal waters using gill nets and punts. We have
asked the staff of the Fisheries Division at Labasa to train our men with newer
techniques at the same time restaining the old methods. With our icebox now
in hand, we aim to fill this up weekly and let the Fisheries Division do the
marketing for us.
We a r e hoping to reach a stage where sufficient internal finance
is raised to acquire a bigger boat to act as a carrier vessel for ice and fish
doing a weekly shuttle service between Namuka and Labasa. "

o

Q
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RAVIRAVI FISHPOND EXPERIMENTAL PROJECT
PROGRESS REPORT
by
Dan Popper
FAO Aquaculturist and Consultant
and
Tom Lichatowich
Project Manager
1.

Objectives

The project has been initiated in order to experiment and study
the feasibility of aquaculture in Fiji and to make recommendations as to ways
and methods of fish culture and species to be grown. The final aim is to p r o duce proteins for islanders on economic base and train local personnel in
aquaculture.
2.

Location

The project is located at Raviravi on the western side of Viti
Levu, 16 miles south of Lautoka. The ponds have been built in a reclaimed
mangrove marsh.
3.

Fish Species
Four groups of fish are considered potentially su'table for

aquaculture.
(a) Milk fish (Chanos chanos). A traditionally cultured fish in the Far East.
A herbivor that grows well in ponds but is difficult to market in many
Pacific islands. Fry is collected from nature.
(b) Mullet (Mugilidae). A group with many species, some of which grow
well in ponds. No problems in marketing. Fry is collected from
nature.
(c) Rabbit fish (Siganidae). Tropical herbivors. Only little is known on
their growth in captivity. Some species do grow well in ponds (one
species in Raviravi). Excellent palatable fish. Highly favoured by
Pacific Islanders and fetches high prices in local markets. Fry not
as common in Fiji as expected. Has been successfully bred in captivity on small scale.
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(d) Tilapia (Tilapia mossambica). A freah water fish, recently introduced
to Pacific islands from Africa (via Malaya). It grows well in ponds
under controlled densities. Reproduces in fresh and sea water which
causes overpopulation and stunting. Therefore is considered a pest
in some places. Sells well. No problems with getting fry.
4.

Accomplishments
(a) Preliminary fry survey around Raviravi. The survey gave some
positive results and should be continued for another year.
(b) Pond construction. Four 1/2-acre ponds were completed by June 1973.
Construction of additional eight ponds totalling 20 acres has been completed recently.
The dirt work has been done by heavy machinery that was on the
site for the reclamation project. The ponds are completely drainable
and are filled and emptied by tidal action through concrete sluices.
All construction work has been done by the Fiji Government,
Lands Department under the supervision of Mr R. Livingstone.
(c) Initial experiments with growing Milk fish, Rabbit fish and Tilapia.
The experiments have so far been conducted in the four 1/2-acre ponds.
(d) Training of Local staff. Two Fijians are in the process of training
and studying aquaculture. The small number is due to inadequacy of
number of staff.

5. Present Situation
While the eight large ponds are under final preparations, fry is
being accumulated in the 1/2-acre ponds. The new ponds should be ready for
stocking within 1-3 months.
6. Main Problems
(a) Staff shortage. Only 3 fisheries personnel are working in the project
instead of 8 which is the minimum adequate number for the size of the
project.
(b) Technical problems included difficulties in mass collection of fry and
initial acidity in ponds.

7. Near Future Plans
(a) Experimenting with cheap locally available fertilizers.
(b) Producing one commercial crop for demonstration.
(c) Experimenting with control of Tilapia density in ponds.
(d) Continuation of training and fry survey.
(e) Experiment with breeding of Rabbit fish.
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THE 1974 STATUS OF EXPERIMENTAL OYSTER CULTURE IN FIJI
by
Theodore P. Ritchie
UNDP/FAO Oyster Culturist
Department of Agriculture
Suva, Fiji

INTRODUCTION
Apparently, the Pacific oyster Crassostrea gigas was officially
introduced into Fiji by a Japanese pearl oyster farmer in 1969. The introduction consisted of one box of seed oysters that had been air freighted from
Japan. Part of this first shipment of seed was planted in the Bay of Islands,
near the Division of Fisheries field station at Lami. This seed was observed
to grow rapidly and appeared to survive well. Subsequently, the Division of
Fisheries began a series of small scale oyster culture experiments in the Bay
of Islands in 1971,
C. gigas spat, which had set on shell, was obtained from Japan.
Cultchless gigas spat, was also obtained from a commercial hatchery in the
United States. Experimental culture methods included the gluing of cultchless
spat on fiber plates, tray culture, and stringing and hanging of spatted shells.
Rapid growth and reasonable survival of gigas in the Bay of Islands was r e corded from 1971 until a hurricane in 1972 caused considerable damage to the
culture facilities. Larger scale culture experiments with gigas were started
in early 1973.
Ongoing experiments from 1971, on utilization of the spat of
the Mangrove Oyster, C^ glomerata, have met with little success. Although
it has been possible to collect reasonable numbers of wild mangrove oyster
spat, subsequent culture of these spat has thus far been unsuccessful because
nearly all of these oysters die before attaining a size of 50 mm.
RECENT DEVELOPMENTS (C. gigas)
There has been a considerable increase in domestic and
industrial development in the Bay of Islands since 1971. Growth and s u r vival rates of gigas planted in 1973 have been drastically lower than previous
data indicates. Consumption of oysters from the experimental area is now
considered hazardous due to increased bacteriologic pollution.
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In August 1973, the gigas oysters that were being experimentally
cultured in the Bay of Islands were examined. Most of the oysters that were
examined, showed little, if any, new shell growth. All of the oysters that
were examined were weak and in very poor physiologic condition. All of the
stocks had suffered recent heavy mortalities. Continuing lower level mortalities
could not be attributed to known oyster predators, parasites or disease.
The poor condition of the oysters and the lack of new shell
growth suggested that the oysters in the Bay of Islands were experiencing
difficulty in feeding. The oyster project staff immediately began to look for
other potential oyster growing areas in Fiji. New experimental oyster
growing areas were selected near the mouths of rivers where semi-estuarine conditions prevailed. Most of the experimental growing sites were
protected from prevailing winds, and generally far removed from existing,
or potential pollution sources.
Initially, in August 1973, nine areas near Suva were selected
for having some potential as new experimental oyster culture sites. Plastic
mesh trays which held 2 0 0 single gigas oysters were floated at each new site,
and also at the control site in the Bay of Islands. Growth and survival of the
experimental oysters was monitored at weekly intervals.
At three of the new experimental sites, oysters started substantial amounts of new shell growth during the first week of exposure to new
environmental conditions. At one new site, in the harbour at the University
of the South Pacific, ^gigas had a mean growth increment of more than 20 mm
during the first month. Control oysters in the Bay of Islands grew only 1 mm
during the same period. In the three areas where oysters begaii to g w
immediately, mortality rates dropped close to zero after the first week. A
marked improvement in the physiologic condition of the experimental oysters
was also observed. Glycogen content of the oyster meats increased, and
prolific development of gonadal material occurred.

'

Control oysters, and also oysters at six other experimental
sites, did not show any appreciable amount of new shell growth during the
first month. Mortality rates for control oysters were 4%. The first month
mortality rates for the other six poor growing areas ranged from 4% to 18%.
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A series of bottom culture experiments were started as part
of an effort to produce larger quantities of fat and marketable oysters in
unpolluted areas. Two of the three new good oyster growing areas were
situated on shallow delta flats. An additional two areas with similar
characteristics were also selected. All four areas were covered with
one foot of water at extreme low tide. Initially, a few single oysters were
planted on the firm bottom at each site. These unprotected oysters started
to grow and improve in meat condition, but survival was poor, due to crab
predation. For protection of larger quantities of oysters, we constructed
small plastic mesh pens. These pens have a lined bottom and four sides
that are anchored by stakes. Either 500 or lOOO single oysters were
planted in each pen. These pens have held up well and appear to give
adequate protection from major predators.
Thus far, in four months, our efforts to fatten gigas on the
bottom have not been as successful as we had anticipated. In all four experimental areas, we have again observed improvement in oyster meat condition. Unfortunately, these experimental oysters are still not quite fat enough
to be marketed as halfshell oysters, even though they are very close to being
in a marketable condition.
Part of our problem in fattening oysters on the bottom may be
due to the growth rate of our experimental oysters. The mean growth rate of
gigas in bottom pens has averaged 7 mm per month from March through June.
Our bottom oysters may not be able to fatten due to the energy expenditure on
growth.
From September 1973, through June 1974, we have observed
ripe gonads in some of the gigas that we have been examining for meat condition. We presume that some of these oysters are spawning naturally, since
we have also observed some gonads that show evidence for recent spawning.
Thus far, we had not observed any wild oyster spat that could positively be
identified as gigas.
We have also experienced some difficulty in obtaining seed
oysters and spat for our experiments. We have not been able to procure
any gigas spat from Pacific Mariculture during this past year. We are
presently looking for alternate sources and species of seed oysters.
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RECENT DEVELOPMENTS (C. commercialis)
In October 1973, we obtained an experimental shipment of
cultchless Australian oysters, C^ commercialis. The initial growth and
survival of these spat was spectacular. In our new experimental growing
area at the University of the South Pacific, these spat had a mean growth
increment of lO, 5 mm during the first two weeks while controls grow only
3. 8 mm. These spat grew and survived well until January 1974, at which
time they appeared to stop growing. We are currently attributing poor
growth and survival to crowded growing conditions, which we are trying
to remedy.
DISCUSSION
There are several universal problems associated with the
production of halfshell type oysters in areas that are not polluted. Most
commercially produced oysters are essentially estuarine organisms. Many
of the best estuarine oyster-producing areas a r e polluted by domistic or
industrial waste. Even in Fiji, it is difficult to find suitable oyster growing
areas that are not polluted by the domestic waste from one or more small
villages.
Oysters that are produced for the halfshell market must be
of the highest quality in order to command premium prices. In addition
to having a pleasing appearance, the meats of halfshell oysters must also
have a good flavour. There is a considerable amount of variation in the
flavour of different species of oysters, and also variation in the flavour of
identical species that are grown in different areas. Generally, the meats
of the best looking and the best flavoured oysters have a creamy colour
and texture, and also appear to be quite fat.
Physiologically, temperate water oysters like gigas are not
normally fat all of the time. Temperate water oysters are usually fat and
marketable only during the cooler months of the year. During the warm
summer months, the meats of temperate water oysters are usually in poor
condition, especially after spawning.
In Fiji, mangrove oysters are in spawning condition throughout the year. Mangrove oysters do not spawn completely and they do not
appear to re-absorb their gonadal products. Consequently, mangrove oysters
are fat and flavourful all year round. Unfortunately, mangrove oysters in
Fiji seldom attain the minimal marketable size or shape that the halfshell
market, demand.
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Even though gigas does grow well in Fiji there are probably
other species of oysters that may be more desired as halfshell oysters.
Hybridization of the local mangrove oysters could be beneficial. Along
these same lines, some thought should be given to the controlled introduction of commercial size species of mussles and clams.

a

o
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PRESENT STATUS OF RESEARCH WITHIN THE
SPC SPECIAL PROJECT ON FISH POISONING
by
Dr A. L. Bourre
Medical Officer
South Pacific Commission

In the South Pacific region, the utilisation of fish of the coral
reef as a protein source can be rendered hazardous by the presence of many
toxic species. The removal from the diets of this primary source of protein
has considerable effect on the island health and economies.
It has therefore been decided at the Thirteenth South Pacific
Conference in Guam in 1973 that a research project be carried out on fish
poisoning by the South Pacific Commission, in collaboration with the University
of Hawaii (Institute of Marine Biology - Professor A. H. Banner, Professor
P. J. Scheuer, Professor Gundersen, Professor Berger, Professor Hokama,
Professor M. J. Rayner, Professor D. Boylan), the Institute of Medical R e search of French Polynesia (Dr Jacques Laigret, Dr R. Bagnis, Dr Kaeuffer)
and the University of Tokyo (Laboratory of Marine Biology, Professor Hashimoto
and collaborators). The ultimate aims of this project will be:~
- to find a means to detect toxicity in a given marine organism;
- to find an effective treatment for people who have been
poisoned,
further aims a r e : - to find the cause of toxicity in fish;
- to find means of preventing this toxicity;
- to find means to make edible marine products which have
been found toxic.
In January 1974, the South Pacific Commission convened in
Hawaii a Panel of Experts to allocate responsibilities over a three-year p r o gramme, within the limits of the budget approved at the 1973 Session. It was
decided that activities should be confined to certain priority a r e a s : -
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- study of the immunoligical response to a microbiological
origin of ciguatoxin;
- analysis to enable th isolation of ciguatoxin and other
toxins from as many species of fish and Crustacea as possible;
- continued studies of the chemistry and pharmacology of
ciguatoxin.
(See the attached report of the Panel of Experts.)
UNIVERSITY OF HAWAII
Ciguatoxin has been successfully isolated from the muscles and
viscera of the moray eel, Gymnothorax javanicus from Johnston Island. A
similar toxin has been found by pharmacological testing in a number of other
ciguateric fishes from other islands.
Since the ciguateric molecule becomes increasingly instable as
it is purified, there have been losses in the process. Therefore, during the
past few months, a new and more efficient purification technique has been developed by synthesising a stable derivative of the toxin, which can be hydrolised,
to the active toxin by a non-destructive process after purification. The derivative is studied to determine the chemical molecule of ciguatoxin.
As the molecule of ciguatoxin does not produce immunochemical
reactions, these could be provoked by conjugating molecules of protein, which
usually trigger such reactions, to the toxin. The knowledge derived from studies
in the structural chemistry of ciguatoxin and the success in making the stable
derivative indicates that a conjugation between a protein and the toxin is possible.
Studies have started on this conversion by Drs BoyIan and Scheuer.
Dr Berger visited Papeete in April to demonstrate at the Institute
of Medical Research of French Polynesia, techniques in the isolation and mass
production of micro-organisms from toxic fish and reef surfaces and to prepare
the isolated cultures for toxicity tests.
"LOUIS MALARDE" MEDICAL RESEARCH INSTITUTE, Papeete, Tahiti
Since October 1973, when the project was initiated, this institute
has undertaken the following research:-
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As far as biochemistry is concerned, a technique has been
developed to extract the oil-soluble toxin from, a parrot fish big blue parrot fish - of the species Scarus gibbus, frequently
found to be poisonous in the Gambier Islands. The presence
in this fish's tissues of a toxin that could be slightly different
from ciguatoxin is somewhat interesting. Considerable toxicity was noted, particularly, in the liver extracts.
The extraction-purification operation was carried out up to the
semi-purified stage. It was sent for further purification and identification to
Honolulu and Japan.
As for immunology, with a view to determining a means of
diagnosing ichtyosarcotoxism in human beings, an attempt was made to provoke
immune response in animals using semi-purified protein and lipid extracts.
This will make it possible, among other things, to determine whether the flesh
of the species as a whole has antigenic properties, and on the other hand to
study the various types of hypersensitivity among animals.
Further research is to be carried out on the following aspects:- the preparation of ciguatoxin that can be used in the aqueous
phase as an antigen;
- the confirmation of allergic reactions in animals; and
- the development of tissue allergy tests for patients intoxicated with various antigens that are being prepared.
UNIVERSITY OF TOKYO
During the Ad hoc Committee meeting on Fish Poisoning in Hawaii,
it was agreed that the University of Tokyo participate in the chemical study of
the secondary toxins in Ctenochaetus (surgeon fish), Turbo and parrot fish. The
University will receive the following material from the Tahiti group:- the water soluble toxin of Ctenochaetus;
- the fat soluble toxin from parrot fish;
- the viscera of Turbo.
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Results obtained in the recent work undertaken by the Laboratory
of Marine Biochemistry are concerning the occurrence of a haemolysln in the
mucus of Gymnothorax hudivomer (Y. Hashimoto) and a toxicity study on Turbo
argyrostoma (T. Yasumoto). In Turbo, after previous examination of the
primary and secondary amines succeeding to isolation and identification of
quaternary amines in the gastropod, the results indicated that the primary
amines are very similar in composition to those found in some algae.
The purification and some chemical properties of the toxin in
a blue-green alga which induces dermatitis, Microcoleus lyngbyaceus from
Okinawa, were also studied (Y. Hashimoto, H. Kamiya).
A technician of the Medical Research Institute of French Polynesia
Will join the Tokyo Group for a month in July to undertake a chemical study on
marine toxins'. Dr Bagnls will travel to Tokyo in November and undertake some
preliminary works on the same subject.
The following papers have been published by the Tokyo Group:- Comparisons of grammistins from four species of grammistid fishes.
Y. Oshima, K. Shiomi and Y. Hashimoto. Bull. Japan. Soc. Sci. Fish.,
40, 223-230, 1974.
- Toxicity study on a marine snail, Turbo argyrostoma - II. Identification
of (3-methylthiopropyl) trimethylammonhim chloride. T. Yasumoto and
M. Endo. ibid., 40, 217-221, 1974.

Attach
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REPORT OF THE AD HOC ADVISORY PANEL
ON THE SOUTH PACIFIC COMMISSION
SPECIAL PROJECT ON FISH POISONING
Honolulu, Hawaii, 17-18 January 1974

I. The Problem
Throughout the tropical Pacific the islands people face the
threat of ciguatera, a disease that results from eating certain reef fishes
that vary in toxicity both in space and time. Almost all the territories in
the South Pacific Commission area are affected. Those which a r e not now
affected may well suffer outbreaks of toxicity in the future; even if fish of
island waters have been known to be safe for generations, they may suddenly
become toxic as documented by Bagnis for Hao (Tuamotus) in the late 1960's.
This threat of fish intoxication is a serious detriment to the expansion of
island fisheries - for example, the new fisheries being developed in American
Samoa discards a moderate to large proportion of the fish caught as being
potentially toxic. The presence of ciguatoxic fish in island waters is dangerous
to public health - Malarde et_al^ reported that 26 percent of the population in
some districts of Tahiti were stricken with ciguatera in a single year, with
the resultant loss of 6, OOO man-days of labour. Possibly equally important
to public health and to island economy is the fact that ciguateric fish In island
waters deprives the population of an important, often the chief, source of local
protein and mineral salts and forces them to buy protein food on the world
market.
While research has been carried out in the laboratory , and
in the field for over two decades the results so far have produced nothing of
practical value except to distinguish ciguatera from other types of intoxicati6n by fish and to offer broad hints for the beginning of rational therapy.
The past research, however, has laid a firm scientific foundation upon which
applied research may be based.
n.

Present State of Knowledge

Ciguatera has now been separated from a series of other unrelated intoxications from marine sources such as puffer-fish poisoning and paralytic shellfish poisoning. The spotty distribution of ciguateric fish in space and
time has been confirmed, with the recording of both the sudden emergence and
the slow decline of toxicity in island fish populations. Most steps of a postulated
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food-chain origin and transmission of ciguatoxin in the coral reef environment
have been confirmed, with proof of the occurrence of ciguatoxin in the diet of
herbivores, of the transmission of the toxin from herbivores to carnivores
where it is accumulated without harm to the carnivore, and of the storage of
the toxin, in at least some carnivores for a period of several years. The
toxin has been extracted, concentrated and finally isolated in pure chemical
form; initial work has been done on its chemical structure. The study of the
pharmacology of the toxin has established that it is a neurotoxin and is unique
in its disruption of the ionic balance of excitable membranes of cells of the
nervous and muscular system. The symptomatology of the disease in humans
has been characterized, based on many hospital cases in French Polynesia.
Other toxins, differing in both chemistry and pharmacology from ciguatoxin,
have been found in certain ciguateric fishes.
However, still unknown a r e : 1, the ultimate origin of the toxin
in the coral reef ecosystem and the changes in ecology that provoke the flareup; 2^ an ability to predict or control outbreaks of ciguatera; of ciguatera in
coral reef fish; 3, a reasonable method of testing fish commercially; 4, a
method of therapy based upon the pharmacology of the toxin rather than upon
the symptoms of the disease; 5, the molecular structure of ciguatoxin and the
chemical nature of related toxins.
TTT- Objectives
It is recommended, therefore, that the funds furnished by the
South Pacific Commission be used to further research that will lead towards
solution of the practical problems presented by ciguatera. To the Ad Hoc
Panel, the most fruitful areas of research in this light lie in the fields of
immunological response to microbiological origin of the ciguatoxin; in the
assay for ciguatoxin and other toxins in many species of fish and shellfish;
and in the continued studies of the chemistry and pharmacology of the ciguatoxin. All research must be supported by the procurement of adequate samples
of toxic fishes.
IV.

Recommendations

A. Immunology
While the Panel recognizes that immunological response to
ciguatoxin has never been recognized in laboratory animals, it notes that
certain of the symptoms recorded for man indicate that immune reactions
may be provoked, and that immunochemical response In laboratory animals
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may be induced by conjugation of ciguatoxin with a protein. The Panel further
recognizes that the establishment of immunological involvement in human
cases of ciguatera would be important to its therapy, and that the development
of a specific antisera against ciguatoxin would lead to:
(a)

a more efficient method of testing for ciguatoxin in the
laboratory;

(b)

a possible method of screening commercial fish for
toxicity;

(c)

a certain method of recognizing clinically "true" ciguatera;

(d)

a passive antibody technique for treatment and possibly
prevention of toxic effects of ciguatoxin.
The Panel therefore recommends specifically that:

1.

Drs Bagnis and Kaeuffer of Institut de Recherches M6dicales Louis MalardS,
Papeete, test patients and, if possible, populations that have had a high
incidence of ciguatera for immunological reactions; that Drs Scheuer
and Boy Ian of the University of Hawaii furnish samples of pure ciguatoxin for this testing if desirable; that Dr Hokama of the University of
Hawaii consult as necessary;

2.

Drs Boylan and Hokama of the University of Hawaii attempt to make a
ciguatoxin-protein conjugate that will provoke an immune response in
test animals; when this is developed, they develop a specific rmnunological test for ciguatoxin; when such a test is developed, it oe shared
with other workers, specifically those at Institut de Recherches Mecticales;

3.

the cause of possible immunological response in humans be explored
further and that those at the Institut de Recherches M&Jicales prepare
proper cultures of human lymphocytes from patients for analysis by
Dr Hokama In an in vitro hypersensitivity radiological testing technique.

B.

Microbiology
4.

Either Dr Berger or Gundersen of the University of Hawaii spend two
weeks in Tahiti in April 1974, instructing the staff of the Institut de
Recherches Medicales in microbiological sampling and laboratory
rearing and testing of pure cultures suspect forms from Tahitian reefs
as the initial step in the search for a microbiological elaborator of the
!.jxin;
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5.

in the second year of the project, funds be allocated for sampling of
toxic Tahitian reefs by Drs Berger and Gundersen in co-operation
with the Institut de Recherches M§dicales and the mass culture and
testing of suspect strains.

C. Comparative Study of Fish Toxins
6.

Personnel at the Institut collect samples of fish and shellfish and
initially purify for study by Dr Hashimoto of the University of Tokyo,
specifically:

7.

1/
the water-soluble toxins of the maito —
the oil-soluble toxin from parrot fish

(c)

the viscera (frozen) from turban shells.

the personnel of the "Institut" provide to Dr Rayner for pharmacological
testing:

8.

D.

(a)
(b)

(a)

the oil-soluble toxins of the maito (a by-product of Dr Hashimoto's
material)

(b)

semi-purified oil-soluble extracts of other species they may
wish to have tested.

the University of Tokyo provide Dr Rayner with purified parrot fish
toxin for testing.
Pharmacology

9.

Dr Rayner, as a service to fellow members of the research team, test
samples provided by others by his neuropharmacological test within
his limited resources;

lO.

Dr Rayner extend his pharmacological studies of the toxin if other
sources of funding be found.

1/ Maito - Ctenochaetus striatus, a surgeon fish; parrot fish - Scants gibbus;
morayed - Gymnothorax .iavanicus; red snapper - Lutjanus bohar; turban
Shell - Turbo argyrostoma or setosus.
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E.

Chemistry

11.

Dr Boylan attempt to develop a ciguatoxin-protein conjugate, as
outlined under A - l above;

12.

the attempt to elucidate the structure of ciguatoxin be continued under
present funding from the United States Public Health Service and such
other sources of funding as may be found.

F.

Procurement

13.

The personnel at the University of Hawaii and the Institut de Recherches
Mfidicales investigate, in concert, the possibility of procurement of
large supplies of highly toxic red snapper from the developing commercial fisheries in American Samoa. Dr Banner of the University of
Hawaii has already written requesting samples which the University of
Hawaii group will assay for toxicity. If these prove to be sufficiently
toxic, the direct shipment of samples to the University of Hawaii or to
Institut de Recherches Medicales will be explored; in the latter case,
they will be tested and initially purified at the Institut under the direction
of Dr Bagnis who, if necessary will visit American Samoa to explore
procurement and shipping.

14.

Should procurement from American Samoa prove impractical, the
University of Hawaii group will again procure eels from Johnston
Island with co-operative funding by this programme and Dr Scheuer's
University of Hawaii Public Health Service programme.

V. Reporting
15.

Each participating group report three times yearly to the South Pacific
Commission, at times specified by the Commission;

16.

these progress reports be circulated by the South Pacific Commission
to all other participants;

17.

each participant or group is free to make scientific reports on his
findings in appropriate journals; when the efforts are joint, collaboration will be acknowledged in the authorship; financial support v
by the South Pacific Commission will be acknowledged.
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VI. Budget
The Panel notes that:
18.

while the fiscal year for the project starts on 1 October 1973, the
financial participation by the University of Hawaii cannot begin
until 1 February 1974 at the earliest;

19.

budgets for Year 02 and 03 are offered without full budgetary categorization as they will have to be adjusted to the progress of the
previous year's work;

20.

the co-operative work of Dr Hashimoto of the University of Tokyo
and of Drs Scheuer and Rayner of the University of Hawaii will
depend upon other sources of funding; because of legal restrictions,
it will be necessary to provide partial salary for Dr Boylan at the
-^Univeristy of Hawaii.

The Panel:
21.

(a)
recognizes that the funds proposed are minimal for the
research and therefore;
(b)
urges all participants, both individuals and institutions,
to seek augmentation of the funds from national and international
sources in all areas considered;
(c)
specifically recommends that the South Pacific Commission
seek funds from Japanese fishing interests.
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FUTURE FISHERY RESEARCH AND DEVELOPMENT REQUIREMENTS
IN THE SPC AREA
by
R. H. Baird
Fisheries Adviser
South Pacific Commission
Processing and Distribution
In the event of reasonable success and substantial fish landings
by small boat projects, the question of handling, marketing and distribution
will immediately arise. Tropical fish, if properly handled from the moment
of catching, can remain in satisfactory condition for up to four weeks in ice.
While there may be a successful artisanal fishing operation at
a particular centre in a territory producing a surplus of fish in the immediate
vicinity, dwellers in the hinterland may well be suffering from protein deficiency. Distribution of fresh fish will present many problems. Thus a study
of handling and distribution will be a high priority need. Most Pacific t e r r i tories have a high import bill for canned fish. A study and economic evaluation of small scale canneries would be necessary and if successful could provide
employment and substantial import savings. Such a study should Include the
possibilities of fruit, vegetable and meat canning. Other means of processing,
such as drying, smoking, salting, e t c . , should be studied and acceptability of
product trials conducted. This would be a multi-disciplinary exercise in the
fields of economics, dietary studies and social acceptance of unfamiliar products requiring perhaps some popularisation exercise (marketing). These
investigations should be concurrent with the development of artisanal fishing.
A project along these lines was approved by the Thirteenth
South Pacific Conference on Priority m , but so far it has not been funded.
Efforts to obtain the necessary funds are continuing. It will probably be
necessary to develop this project further to meet all forecast needs.
Training
Following successful fishing developments and demonstrations
in a territory, an immediate need will be for fisherman training in all its aspects.
While adequate provision is made at present in the area for training of fisheries
workers (diploma to degree) at the University of the South Pacific, Townsville
and eventually Lae University, there is at present no provision for fisherman
training.
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A scheme has been presented for setting up such a fisherman's
training school in association with the University of the South Pacific in Suva.
If this project materializes, it will fill the immediate need, but will not fill the
eventual need as artisanal fishing grows in the Pacific territories. More and
dispersed centres will be required.
Research and Development
At the other extreme, outside the French territories and with
the exception of Kamidi Research. Station in Papua New Guinea, and to a much
lesser extent the Fisheries Division in Suva, no medium to long-term research
and development work in fisheries is being done in the SPC area. While this is
understandable in the case of individual territories with limited budgets and
immediate requirements, it it, however, short sighted in the long run.
Upon the recommendation of the Sixth Technical Meeting on
Fisheries in Suva in July 1973, the South Pacific Commission has already set
up an Expert Committee on Tropical Skipjack (Katsuwonus pelamis), which
held its first meeting in February 1974. The purpose of this Expert Committee
was to draw up guidelines upon how best to collect and collate the necessary
information for the proper management of what is likely to be the biggest
artisanal fisheries development in the tropical Pacific. Specific recommendations for research and development have been made by this Committee.
It has already been demonstrated that at the present time live
bait pole and line fishing is the most effective method for catching skipjack
in the tropical Pacific. Many areas do not have quantities of suitable baitfish,
and even where quantities of live bait species are found, these are generally
not hardy species and are difficult to hold alive in small bait tanks. An
imperative need for the development of artisanal skipjack fisheries is a hardy
suitable bait species that can be carried in small boats. This may only be
achieved by breeding and rearing of hardy euryhaline species (e. g. Tilapla
or mollies) with simple techniques. Much experimental fishing would be
needed to test the effectiveness of such bait for skipjack fishing.
Other fields of research will be necessary in the case of
development of deep water fisheries for demersal species (snappers, groupers,
jacks, etc.) in order to obtain information on exploitable stocks, maximum
utilisation, seasonal migrations etc. , etc. The same will apply to speeies
already marginally exploited such as lobsters and bGche-de-mer. (The latter
particularly needs a study in order to find growth and recruitment rates, m o r tality etc. in order to be able to determine optimum exploitation of the different
species.)
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Experimental fishing and exploratory fishing is necessary,
particularly in respect of potentially valuable commercial species such as
deep water shrimp (Heter bear pus sp.) and fish species like the deep water
red snappers Etelis and Pristipomoides. Fresh and brackish water fisheries
and fish culture all throw up problems of management and suitable techniques
for optimum results - a typical South Pacific problem is the control or eradication of Tilapia mossambica in ponds and streams in some areas. Mollusc
culture techniques and assessment of suitable varieties and locations is r e quired in many territories.
The above is only an indication of some of the research and
development fisheries programmes required in the South Pacific Commission
area. A possible way to meet some of these research and development needs
would be for the South Pacific Commission, after identification and definition
of a need in consultation with the territory concerned, to draw up a specific
project with a time span of one to three years. With a well defined project,
funds could be sought for the employment of a suitable graduate with some experience, together with funds for the necessary equipment. The graduate would
have the status of research assistant, and the results of the work on the project
would be available to the graduate for a thesis for an advanced degree. Universities, both in the region and in the metropolitan countries, could be asked to
collaborate in finding suitable graduates and also in accepting this type of field
work - subject of course to satisfactory performance - for advanced degrees.
This approach would be, of course, applicable to all disciplines.

THE APPEARANCE OF CARAPACE AND ARRANGEMENT OF
SHIELDS IN TURTLES REPORTED FROM FIJIAN WATERS
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by
Dr Uday Raj
University of the South Pacific
Suva, Fiji
Dr Raj is currently working on dietary requirements of both green
and Hawksbill turtles at the University of the South Pacific.
At the SPC Seventh Technical Meeting on Fisheries it was recommended
{Recommendation No. 8) that a central bank of information on stocks of turtles in the
Pacific be maintained by the University of the South Pacific. Any information on stocks
and distribution, nesting beaches and seasons of nesting would be gratefully received by
Dr Raj.
The following sketches are extracted from a questionnaire prepared
for distribution to obtain information on turtle stocks in Fiji.
A. GREEN TURTLE (Chelonia mydas)
(Common)
(Vonudina)

Shell - black to dark olive
- scutes do not overlap
Fat - Green (hence name)
Plastron - very light and often white
Distinguishing Character:
- serrated lower jaw.

B. HAWKSBILL TURTLE
(EretmochelyB imbricata)
(Common) (Taku)

Shell - mottled-brown
- overlapping scutes
Plastron - yellowish
Distinguishing Character:
- hawk-like jaw and overlapping scuteB.
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LOGGER HEAD TURTLE
(Caretta caretta)
(Relatively rare)

D. PACIFIC RIDLEY
(Lepidochelys sp.)
(rare)

Shell - reddish-brown and heart-shaped
Distinguishing Character:
- reddish-brown shell and large
broad head.

Shell - broad and nearly circular
shell, olive-brown colour
Plastron - greenisb-yellow or
greenish-white
Distinguishing Character:
- Broad, nearly circular shell;
smallest of all turtles.

E. LEATHERBACK TURTLE
(Dermochelys coriacea)
(relatively rare) (Ika dina)

Shell - does not have hard formed shell. Its back
is composed of black sldn with 7 narrow
ridges. This is distinguishing character.
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DIARY OF FORTHCOMING MEETINGS

1974
October 3 0 November 8

Indo-Pacific Fisheries Council, Sixteenth Session,
Jakarta, Indonesia.

1975
January 22

SPC Directors of Agriculture and Fisheries Conference,
Vila, New Hebrides.

July

SPC Expert Committee on Tropical Skipjack (venue to
be decided).

July

SPC Eighth Technical Meeting on Fisheries, Rarotonga,
Cook Islands or Noumea, New Caledonia.

August 18-30

Pacific Science Congress, Vancouver, B. C., Canada.

