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SPC ACTIVITIES 

17th Regional Technical Meeting on F i s h e r i e s 

More t h a n 60 r e p r e s e n t a t i v e s and o b s e r v e r s from S o u t h P a c i f i c 
Commission member c o u n t r i e s , i n t e r n a t i o n a l o r g a n i s a t i o n s and o t h e r 
i n s t i t u t i o n s a t tended the 1985 annual Technical Meeting on F i s h e r i e s , which 
was he ld a t SPC headquar te rs in Noumea from 5 t o 9 A u g u s t . P a r t i c i p a n t s 
inc luded f i s h e r i e s o f f i c e r s , t e c h n i c a l s p e c i a l i s t s , arid r e p r e s e n t a t i v e s of 
a id programmes, educa t iona l e s t ab l i shmen t s and i n d u s t r y . 

Discuss ions during the meeting c l o s e l y followed the p rov i s iona l agenda 
( see SPC F i s h e r i e s Newslet ter No. 33 , p 3 ) . After the opening f o r m a l i t i e s , 
t he f i r s t s u b j e c t , a review of the rSPC c o a s t a l f i s h e r i e s work programme, 
was in t roduced by the Commission's F i s h e r i e s A d v i s e r , Barney Smi th , who 
o u t l i n e d the a c t i v i t i e s of the SPC Deep Sea F i s h e r i e s Development P r o j e c t 
over the pas t yea r . The P r o j e c t ' s t h r e e f i e l d s t a f f , master fishermen Paul 
Mead, Pale Taumaia and Lindsay Chapman, each d e s c r i b e d t h e i r own c o u n t r y 
ass ignments in d e t a i l , and many ques t ions and comments ensued which l e d t o 
d i s c u s s i o n s on p r a c t i c a l a s p e c t s of f i s h e r i e s deve lopment work, v a r y i n g 
from the deployment of FADs t o the d e t e c t i o n of c i g u a t o x i c i t y in f i s h . An 
i m p o r t a n t recommendat ion t o come out of t h e d i s c u s s i o n s was t h a t t h e 
p r o j e c t be r e s t r u c t u r e d to enab le l o n g e r c o u n t r y a s s i g n m e n t s when t h e s e 
have a r e g i o n a l s i g n i f i c a n c e , and t o a l l o w one m a s t e r f i s h e r m a n t o be 
ass igned f u l l - t i m e to the development of new and innovat ive f i sh ing methods 
s u i t a b l e for sma l l - s ca l e use in Pac i f i c I s l a n d c o u n t r i e s . 

The' next main d i scuss ion item was the SPC/UNDP Regional R e f r i g e r a t i o n 
Assessment and T r a i n i n g P r o j e c t . F o l l o w i n g a p r e s e n t a t i o n made by SPC 
A s s i s t a n t F i s h e r i e s Officer Garry Pres ton on t h e a s s e s s m e n t phase of t h e 
p r o j e c t , the r e f r i g e r a t i o n course h e l d i n Raro tonga was d e s c r i b e d by UN 
R e f r i g e r a t i o n S p e c i a l i s t Mike V i n c e n t . V a r i o u s q u e s t i o n s and t e c h n i c a l 
d i s c u s s i o n followed, which concluded w i t h many d e l e g a t e s s u p p o r t i n g t h e 
i d e a of f u r t h e r t r a i n i n g i n t h i s s u b j e c t fo r f i s h e r i e s p e r s o n n e l . A 
recommendation for two fu r the r r e f r i g e r a t i o n courses was subsequently made. 

The meeting then turned i t s a t t e n t i o n t o t h e Commiss ion ' s Reg iona l 
F i s h e r i e s Tra in ing P r o j e c t , endorsed by l a s t y e a r ' s meeting as a veh ic l e by 
which the South P a c i f i c Commission could i n c r e a s e i t s i nvo lvemen t i n t h e 
p r o v i s i o n of voca t iona l t r a i n i n g in the f i s h e r i e s f i e l d . The Commiss ion ' s 
ongoing t r a i n i n g a c t i v i t i e s , inc lud ing the SPC/Nelson P o l y t e c h n i c P a c i f i c 
I s l a n d s F i s h e r i e s Officer Tra in ing Course, and var ious forms of a t t a c h m e n t 
t r a i n i n g , were d iscussed under t h i s i t e m . Mr Smith t h e n i n t r o d u c e d t h e 
subjec t of r e g i o n a l t r a i n i n g needs and p r i o r i t i e s , and the development of a 
core t r a i n i n g programme f o r t h e 1986-87 p e r i o d . Almost a l l c o u n t r i e s 
commented on t h e i r own t r a i n i n g p r i o r i t i e s , and the t r a i n i n g o p p o r t u n i t i e s 
a v a i l a b l e to them. 
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Extensive discussions followed, and these led to the recommendation 
that the South Pacific Commission review exis t ing t r a i n i n g o p p o r t u n i t i e s , 
assess the training needs of i nd iv idua l coun t r i e s through c o n s u l t a t i v e 
v i s i t s , ' a n d develop r e g i o n a l and sub- reg iona l t r a i n i n g programmes to 
respond to these needs. Subjects earmarked for p r i o r i t y a t t e n t i o n were 
marine engineer ing , outboard eng inee r ing , r e f r i g e r a t i o n e n g i n e e r i n g , 
business "management, f ish handling and process ing , communication s k i l l s , 
fish marketing, aquaculture, navigation and chartwork, f ishing o p e r a t i o n s , 
fishing gear design and development, and fish quality control . 

The next agenda item re la ted to the work of the SPC Tuna and B i l l f i s h 
Assessment Programme and was presented by the Programme C o - o r d i n a t o r , 
Dr John S i b e r t . Progress wi th p r i o r i t y i tems of t h e programme was 
outlined, and the meeting agreed to a revision of these items in the l i g h t 
of new work being requested of the Programme by individual countr ies . This 
was followed by a p r e s e n t a t i o n on the s t a t u s of the w e s t e r n P a c i f i c 
yellowfin fishery, which again brought to l i g h t the f ac t t h a t incomplete 
data continued to c o n s t r a i n the work of the Programme. The m e e t i n g 
recommended that the Commission renew i t s appeals to those n a t i o n s whose 
vessels f i sh in waters within the region, and who do not provide adequate 
data to the Programme, to do so. At a subsequent po in t , the meeting a l s o 
recommended- that the Commission seek funding for a new tagging p r o j e c t y 
mainly d i rec ted towards ye l lowf in , which would enable t he a n a l y s i s of 
interact ions between surface and longline f i sher ies in the Western Paci f ic . 

In d i scuss ing fu tu re i n s t i t u t i o n a l arrangements for the Tuna and 
Bil l f ish Assessment Programme, delegates were aided in the i r d e l i b e r a t i o n s 
by a presentation made by Mr Terry Curtin, one of two consultants appointed 
by the SPC Committee of Representatives of Governments and Adminis t ra t ions 
(CRGA) to review and make recommendations on th is subject. Many d e l e g a t e s 
noted the importance of the programme to t h e i r own c o u n t r i e s , and the 
meeting agreed on a r e s o l u t i o n e x p r e s s i n g s t r o n g s u p p o r t fo r i t s 
continuation. The r e s o l u t i o n was adopted in view of the f ac t t h a t the 
Programme's future w i l l come under review at the 25th South P a c i f i c 
Conference to be. held in Honiara in October th i s year. 

The meeting continued with severa l sess ions under the item on F ish 
Aggregation Devices (FADs). Mooring s p e c i a l i s t L ieu tenant Richard Boy 
opened the sess ion on design improvements to FAD moorings by b r i e f l y 
recapi tula t ing on the main points of the SPC design study of FADs c a r r i e d 
out two years ago, before describing modifications which could be used when 
deploying FADs in re la t ive ly shallow water. Extensive d i s cus s ion on the 
t echn ica l i t i e s of assembling and deploying FADs followed, before the next 
Session, which concerned b i o l o g i c a l and behavioural s t u d i e s of f i s h 
aggregations associated with FADs. This was presented by Dr Kim Holland, 
who has been carrying out research on tuna movements and on t h e i r feeding 
behaviour in Hawaii. Several de l ega t e s r e l a t e d f i s h i n g exper iences in 
their own countries which seemed to agree with the s c i e n t i f i c f ind ings 
presented by Dr Holland, The meeting then considered a proposal from the 
Tuna and Bi l l f i sh Programme for r e sea r ch on optimal FAD deployment and 
management for commercial exploi ta t ion, and recommended that the Commission 
proceed with the proposal 's development to enable the study of the dynamics 
of tuna aggregations at FADs. 
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- ; j j . ; The ,next agenda item was a workshop ;p.n.-t;he, management; of deep bottom 
fish; resources in the , regio-n . , This, sess ion,was. chai red by Dr Stephen 
Ralstpn, of the, University; of ^Hawaii,,whp presented .a summary of ,a r ecen t 
s c i e n t i f i c meetingjon deep•>water,.snapper and grouper biology, which he and 
his col leagues had .convened, iny HpnoVulu . e a r l i e r in, .the yea r . Various 
d e l e g a t e s then,, o u t l i n e d r e sea rch , work on t h e s e . f i s h c a r r i e d out in 
Australia,; Vianuatu, -Hawaii, and the,,Northern ?Mar ina 'Igslands ,. touching, on 
a s p e c t s of behaviour j recru i tment , , growth,. popula t ion s t r u c t u r e and 
suscep t ib i l i ty to. fishing,, and t;he r e l evance of; t he se cons ide ra t ions to 
resource management. 

, The last , main agenda; item concerned recent developmentsi,-, in mar.iquiture 
within the region. .. Dr•_« Tony Lewis of ;Fi j i and Mr Steve Why, of Ki r iba t i 
described-the results , of seaweed farming p-rojects they; were car ry ing o u t , 
which have, generally, been, very, encouraging.; Mr Martin .Coeroli of French 
Polynesia made a.,detailed ; p r e s e n t a t i p n ;pn, pea r l farming ;teohniq>ues and 
technology,' which included••, an excellent video on the, subject . The, sess ion 
closed with .descriptions of g ian t clam and' trochus; c u l t u r e p r o j e c t s by 
Dr John Munro (ICLARM)- and Dr Tony Lewis, and a cau t ion from, s e v e r a l 
delegates on the .potent ia l hazards of introducing organisms s and poss ib ly 
t h e i r unwanted p a r a s i t e s and d i s e a s e s , in to areas W:here: they , do not 
presently occur . T,he meeting was. in agreement on the, dangers ;of t h i s 
prac t ice and adopted a recommendation, laying put. interim; gu ide l ines tp< be 
followed when contemplating the t rans fe r of exptic species (see a r t i c l e on 
page 17-18). 

F ina l d i s cus s ions at the ;meetin.g concerned the use of s a t e l l i t e 
imagery for resource,mapping, and a case, study on trochus in New Caledonia 
was presented by, Dr. Willy Bour of the Office de Recherche Sc i en t i f i que et 
Technique d'Outre Mer • (ORSTOM). r. The meeting, concluded by addressing minor 
items of other business.. , 

,.,.- Overall the meeting was, an i n t e r e s t i n g and produc t ive one, which 
covered, a wide range1 of topics and provided, important guidance for fu tu re 
SPC f i sher ies - re la ted work, programme ac t iv i t ies : . As: ;always, much business 
was conducted outside the meeting room, and many delegates benefi t ted from 
the opportunity to es tabl ish personal contact with representat ives of other 
countries and i n s t i t u t i o n s . 

Deep, Sea Fisheries Development (DSFD). Project Motes , 

All three SPC master fishermen in te r rupted t h e i r work programmes in 
August to attend the 17th SPG Regional -Technical Meeting on F i s h e r i e s in 
Noumea, New Caledonia, where they made presentations on various aspec t s of 
their work over the past 12 months. Each officer re turned to h i s cur ren t 
assignment after an absence of one to two weeks, 
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—Analysis of DSFD Project Fishing Data— r ' ' 

Immediately after the Technical Meeting, Master Fishermen Paul Mead 
and Lindsay Chapman par t ic ipated in d i s cus s ions with v i s i t i n g f i s h e r i e s 
s c i e n t i s t Dr Steve Ra l s ton , SPC F i s h e r i e s Adviser Barney S m i t h , and 
Assistant Fisheries Officer Garry Pres ton on the subjec t of a r e g i o n a l 
analysis of accumulated DSFD Project fishing data. This consis ts of catch, 
ef for t , and a good deal of re la ted data collected by SPC f i s h i n g p r o j e c t s 
in Pacific Island countries over the past eight years . 

Although very variable in qual i ty , th i s data comprises a unique record 
of fishing potentials throughout the SPC region, and the idea of u t i l i s i n g 
i t to add to the present knowledge of the biology of deep-water f i s h 
spec ies has been planned for some t i m e . U n f o r t u n a t e l y , b u d g e t a r y 
constraints have prevented an ana ly s i s of the data so f a r , as t h e r e a re 
very many man-hours of work involved in examining and coding the data forms 
for r e l i a b i l i t y , accounting for the numerous changes of s c i e n t i f i c names 
and taxonomic c lass i f ica t ions which make consistent species i d e n t i f i c a t i o n 
d i f f i c u l t , before any a n a l y t i c a l work can begin . However, i t may be 
possible to carry out a preliminary examination of the data in 19 86, and 
with th i s in mind Dr Ralston and the SPC staff exchanged ideas on the types 
of analysis which might be most useful or meaningful, and on the col lect ion 
of data during future SPC fishing projects . 

—Tonga— 

Master Fisherman Paul Mead's assignment to the Kingdom of Tonga, which 
commenced in Apri l , has been interrupted by two periods of absence — s ix 
weeks spent in F i j i during June and July to a s s i s t with the p r a c t i c a l 
fishing module of the SPC/Nelson Poly technic P a c i f i c I s l ands F i s h e r i e s 
Officer Training Course, and two weeks t ravel l ing to and attendance at the 
17th SPC Regional Technical Meeting on Fisher ies . Hence h is work programme 
up un t i l mid-August has consisted of broken periods during which the main 
ac t iv i ty has been gear rigging and ;vessel preparation. 

The main aim of th i s project v i s i t i s to work with l o c a l boat owners 
in Tongatapu, Ha^apaij and Vava"u, to improve t h e e f f e c t i v e n e s s of 
small-scale fishing operations. As well as conducting t r i p s with fishermen 
on the i r own boats, Paul and his counterpart o f f i c e r s from the F i s h e r i e s 
Divis ion have r igged up the government 's m i n i - l o n g l i n e r x V e t e ' as a 
demonstration vessel to enable fishermen to see unfamiliar f ishing methods 
such as v e r t i c a l l o n g l i n i n g . Demonstration t r i p s w i l l take p lace i n 
conjunction with a programme of f ish aggregation device (FAD) deployments 
planned for the coming,months by the Foundation for the Peoples of the 
South Pac i f i c (FPSP). Meanwhile, Paul i s mainly ca r ry ing out bottom 
fishing t r i p s with local commercial vessels working out of Tongatapu, and 
ass i s t ing the boat owners both to improve thei r fishing techniques, and to 
organise t h e i r v e s s e l s , gear , and f i sh ing schedules more e f f e c t i v e l y . 
Extension v i s i t s to Ha^apai and Vava^u are planned for the coming months. 
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—-New Caledonia— ,; , 

i Mas,ter Fisherman. Lindsay Chapman, ha^. :be.en working, i n New Caledonia 
with :; the ."staff;; of -?the ;Gpyernment; Fisherlies Department since June. The main, 
oh j e c t i y e s ..during ,his..: assigniaent ; have been ,the teaching' of F i s h e r i e s 
Division ^staff in<FAD-fishing methods, and ,the:demonstration of deep^bottom 
fishing techniques, to local fishermen. Fishing has been, c a r r i e d out. from 
thfe Government, v e s s e l "Dar Mad', a 3^-fppt aluminium m o t . o r - s a i l i n g 
catamaran. FAD-fishing. has included t r o l l i n g iii a v a r i e t y .of,, s t y l e s , 
v e r t i c a l longlining, handlining, and the use of g i l l n e t s . On the whole, 
catches qf>pelagic, species haye been poor, due a t . l e a s t , i n part to^seasonal 
effects on fishvsbundan.ee,. Bottom catches, on the o ther Ihand, have been 
good;; An unusual feature of the bottom f i sh ing in New Caledonia is the 
fact thaturaany • species .occur in much shallower waters h e r e than in other 
countries where the master fishermen have operated.:, This may. be related to 
lpwer. water .temperatures j but the, same p a t t e r n was not observed in other 
loca t ions at similar l a t i tudes ( e .g . southern Tonga, or Rarotonga in the 
Cook Islands).: 

Dor Mad, 38-foot research and extension vessel 
of the New Caledonia Fisheries Department. 

http://fishvsbundan.ee
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—Marshall Islands— 

SPC Master Fisherman Pale Taumaia concluded h i s assignment to the 
Republic of the Marshall I s l ands at the end of Sep tember , w i t h t h e 
completion of h i s t r a i n i n g programme in deep-bottom f i s h i n g . A f t e r 
carrying out training/demonstration f i sh ing t r i p s for a number of l o c a l 
fishermen from Majuro in the ea r l i e r months of the v i s i t , Pale s t a r t e d a 
more in-depth training programme-for selected fishermen from the e a r l i e r 
groups, in July. This included instruct ion in making wooden fishing r e e l s , 
prepar ing anchors and anchor ropes , and the use of echo-sounders and 
compasses. This was followed by a series of fishing t r i p s to Arno a t o l l , 
where good f i sh ing was found and the f i r s t Pr i s t ipomoides (deep-water 
jobfish) of the project v i s i t were caught. Unfortunately, large numbers of 
sharks were also present, and on each t r i p did considerable damage to both 
the catch and the fishing gear. Hence a l o t of time had to be spent on 
shore re-r igging l ines , replacing hooks, and making new s i n k e r s . Also , 
much, dif f icul ty was found in s e l l i n g a l o t of the ca tch : t he people of 
Majuro are not familiar with most of the deep-water snapper s p e c i e s , and 
almost a l l the Pr i s t ipornoides , normally considered h i g h - g r a d e f i s h , 
ultimately had to be given away. 

Pale spent his l a s t couple of weeks in Majuro writing up the report of 
his work and packing his fishing gear for his next assignment to Tuvalu. 

Review of Fisheries Training Opportunities and Needs Underway 

One of the p r i o r i t y t a sks assigned to the SPC Regional F i s h e r i e s 
Training Project by delegates to the 17th SPC Regional Technical Meeting on 
Fisheries was a review of the f i she r i e s - re l a t ed t r a i n i n g requ i rements of 
SPC member c o u n t r i e s , and p a r t i c u l a r l y of the o p p o r t u n i t i e s c u r r e n t l y 
available to them to meet these needs. This review is now underway. SPC 
Fisheries Training Officer Alastair Robertson has a busy t ravel schedule in 
the coming months, which w i l l enable him to consul t wi th many P a c i f i c 
Is land governments and r eg iona l ly -based educa t iona l i n s t i t u t i o n s and 
organisations involved in t r a i n i n g a c t i v i t i e s . His a s s i s t a n t , Sy lv ia 
Rodger s , i s comp i l i ng a d i r e c t o r y of i n s t i t u t i o n s i n v o l v e d i n 
fisheries-^related t ra in ing , which includes de ta i l s of the s ize , na tu re and 
location of the i n s t i t u t i on concerned, the courses offered or a c t i v i t i e s 
undertaken, and the entrance requirements and other c r i t e r i a for admission 
of Pacific Island students. I n i t i a l l y th i s i s being compiled from exis t ing 
information currently on f i l e with the South Pacific Commission. However, 
a l l e n t r i e s w i l l be u p d a t e d by means of q u e s t i o n n a i r e s o r , where 
appropriate, v i s i t s to the i n s t i t u t i ons themselves. 

. The purpose of the review e x e r c i s e i s t o e n s u r e t h a t t r a i n i n g 
ac t i v i t i e s undertaken by the Regional Fisheries Training Project are f u l l y 
complementary to those of already established t ra ining bodies. However the 
review, and p a r t i c u l a r l y the d i r e c t o r y , w i l l a l so inform SPC member 
countries of training o p p o r t u n i t i e s poss ib ly unknown to them, and help 
countries take full advantage of them. 
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J5PC Fishing Handbooks in Preparation 

Graphic,-artist- Steve Be,lew.travel led, to Noumea, l a t e in;August toj work 
with coastal f i sher ies staff ;pn; the ' j f ina l i sa t ion of, two SPC handbooks on 
fishing techniques. Preparation for ;;these, twp publications began over two 
years ago, (se;e. SPC. F i s h e r i e s . PTewsletter; Nq..: 26 , ,p3) as an attempt t ° 
d i s t i l the. col lect ive, prac t ica l , exper ience of SBC's f i e l d f i sh ing s t a f f 
i n to : two p u b l i c a t i o n s , , one; on, t r p l l i n g ;and, the, other, pn d,eep*-bp,tfc.qm 
f ishing. , To th i s end, a. working group rpf a l l SPC^s coastal f isheries staff 
was organised,,.and, th i s enabled many of the p r a c t i c a l f ishing; t echniques 
and considerations normally taken,for granted; by the master fishermen to be 
documented. However, the ; f i r s t ; :draf t s that emerged from th i s meeting were 
l e n g t h y and d e t a i l e d , and the t a s k o f * p u t t i n g them i n t o e a s i l y 
comprehensible yet concise texts? was a d i f f i cu l t one;which was u l t i m a t e l y 
abandoned,-in. favour of a graphic approach;-

The format now decided on ..for the handbooks cons i s t of a reasonably 
comprehensive t e x t , but one which r e l i e s heavily on drawings and diagrams 
to emphasise important points . The handbpoks are designed for use in both 
SPC- and nationally-organised t ra in ing a c t i v i t i e s , and are directed towards 
the s m a l l - s c a l e commercial or semi-commercial fisherman opera t ing i n 
Pacific Island coun t r i e s . The . t ex t w i l l be in simple Engl i sh , and the 
drawings wi l l be laid put in such a way as to allow the replacement of 
English-language label l ing with local vernacular terms. 

Both handbooks wi l l be published in 1986. 

SPC/Nelson Polytechnic Pacific Islands Fisheries Officer Training Course 

j , The 1985 SPC/Ne 1 son course ende d in Ju.1 y with the comp 1 e t ion of . the 
five-week p r a c t i c a l , f i s h i n g module he ld , . in ? -F i j i . The 1986 course was 
advertised in September by SPG gavingram,42/85, and nominations i n v i t e d 
from SPC member governments. ; 

' i . ' ' . . , . > i • • • ' ! • : . . . ; 

This course was i n i t i a t ed in 1979 and to date has been run s ix t imes , 
during which pe r iod 69 s t u d e n t s from 16 SPC member c o u n t r i e s and 
t e r r i t o r i e s have p a r t i c i p a t e d . Dur ing t h a t p e r i o d t h e cour se has 
continually evolved from a t ra ining programme basedmainly on New Zealand 
f i sh ing cadet courses run by t h e . k e l s o n , P o l y t e c h n i c , to t he p r e s e n t 
programme which is .tailored very closely to the expressed needs of Pac i f i c 
Island countries. The course is practical , ; in nature, and oriented towards 
the f i sher ies off icer posted in the f i :eld wb.o needs to be able to keep 
machinery or boats running and undertake"practical tasks related to fishery 
a c t i v i t i e s . The subjects covered inc lude net-making, ropework, f i s h i n g 
theory, navigation and, chartwork, r e f r i g e r a t i o n , f i s h q u a l i t y c o n t r o l , 
metalwoxk, inboard and outboard engine maintenance, f i b r e g l a s s i n g and 
welding, plus attachment periods spent in a fish processing factory; and a t 
New Zealand's Fisheries Research Division^ 
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Significant among the changes made to t he course in r e c e n t yea r s i s 
the in t roduc t ion in 1984 of the p r a c t i c a l f i s h i n g module, a f ive-week 
period spent in a Pacific Island country ca r ry ing out p r a c t i c a l f i s h i n g 
ac t i v i t i e s under the supervision of one of the three SPC master f i shermen. 
The module has e f f e c t i v e l y rep laced the time t h a t s t u d e n t s on e a r l i e r 
courses spent a t sea on New Zealand f i s h i n g v e s s e l s wi th t r a i n i n g i n 
pract ical fishing under conditions more akin to those p r e v a i l i n g in t h e i r 
own countries. This period also provides an opportunity for the s t u d e n t s 
to put their classroom and workshop t ra in ing i n to p r a c t i c e in the f i e l d , 
while s t i l l under supervision. The module was held in F i j i in 1984 and 
1985, with the generous and capable support of the F i j i Government 's 
Fisheries Division. Planning is currently underway for the 1986 module to 
be held in Tonga. 

Other modifications wi l l continue to be made to the course as the need 
a r i ses . In 1985, the outboard motor maintenance section of the course was 
increased in l eng th , and i n s t r u c t i o n in wooden boat c o n s t r u c t i o n and 
maintenance was introduced. A small portable bottom-fishing echo sounder 
was also purchased for the course and students were t r a i n e d in i t s use by 
connecting i t to the col lege 's s imula to r . Discuss ions are now underway 
with the college as to, the poss ib i l i ty of introducing the sub jec t of f i s h 
aggregation device (FAD) construction into next year ' s syl labus. 

Dynamics of Tuna Aggregations Under Anchored Rafts 

Since 1981, a 481 GRT New Zealand based single purse s e ine r has been 
operating during the New Zealand off season (August-December) in the waters 
of F i j i , fishing almost exclusively around f ish aggregation devices (FADs). 
There are catch data or acoustic estimates for ra f t s placed at 70 locat ions 
over the four years, and these offer much information on the abundance of 
tuna under FADs over t ime. These data were examined by SPC Tuna and 
Bi l l f ish Assessment Programme s c i e n t i s t Richard Farman in an a t tempt to 
describe the dynamics of tuna aggregations around the FADB and t o i d e n t i f y 
some of their mechanisms. 

Catches a t the most fished ra f t s p lo t ted aga in s t the number of days 
since the l a s t set seemed to exhibit a cyclic var ia t ion . However, a model 
f i t t i ng a sine wave to the data failed to account for more of the va r i a t ion 
than the normal dev ia t ion from the mean. The complete data se t a l s o 
exhibits much v a r i a t i o n , due in par t to d i f f e r ences between the r a f t s 
( locat ion) . Large concentrations (38 tonnes) were caught as early as eight 
days after the previous set making recruitment to the raf t appear d i s c r e t e 
rather than continuous, at leas t in the f i r s t instance. 

The operation is believed to be dependent on a l ight source to ^ho ld ' 
the f ish a t the r a f t over n igh t and moving them away from the mooring 
before the pre-dawn se t , and the influence of the ful l moon i s thus taken 
to be disrupt ive. The same data were analysed for evidence of c o r r e l a t i o n 
between the phase of the moon and the catch of tuna at the r a f t s . There i s 
a possible correlat ion for catch at the most productive ra f t s (r = 0.6) but 
when the data are expanded to include a l l r a f t s , t he re i s none. Fac to r s 
such as cloud cover could have inf luenced i l l u m i n a t i o n , and the lack of 
correlation is not conclusive. 
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HEWS FROM IH AND AROUND THE REGIOH 

Marine Tra in ing for Tonga and Western Samoa ' 
(Sources:-.Tonga Ghroniclej . I s l a n d s Business) 

The-, Tonga Marine P o l y t e c h n i c I n s t i t u t e a t ^Anana, Ma>ufariga, w i l l 
begin i t s t r a i n i n g ,course t h i s October wi th an enrolment of between" 14 and 
20 s t u d e n t s . The $650,000 complex was b u i l t I w i t h a id from t h e M i n i s t r y Of 
Techn ica l C o - o p e r a t i o n of t h e F e d e r a l R e p u b l i c of Germany, wtiich a l s o 
c o n t r i b u t e d a t r a i n i n g boat and equipment worth $450,000. t h e head ; of t h e 
school i s Capt. Malakai Tapealaya, , r e c e n t l y t r a n s f e r r e d from the F i s h e r i e s 
D i v i s i o n . 

., Three German o f f i c i a l s have a r r i v e d in Tonga a l o n g w i t h f i ve . Tongan 
i n s t r u c t o r s who have been s t u d y i n g i n Germany s i n c e l a s t March. Capt . 
Klaus Thomas and h i s two German s t a f f w i l l remain in t h e Kingdom f o r f i v e 
yea r s as consu l t an t s to a s s i s t w i th the smooth ope ra t ion of the i n s t i t u t e . 
Dur ing t h a t p e r i o d , t h e T o n g a n G o v e r n m e n t w i l l g r a d u a l l y a s s u m e 
r e s p o n s i b i l i t y , inc lud ing f i n a n c i a l , for the school . 

The To n g a n s t a f f ob t , a i.n.e d t h e o r e t i c a l t r a i n i n g a t t h e 
Sch leswig-Hols te in i sche Seemansschule in Lubeck-Travemunde. They completed 
p r a c t i c a l t r a i n i n g a t the Hanseat ic Marine Tra in ing School in Cyprus, where 
they temporar i ly r ep laced the r e g u l a r i n s t r u c t o r s . 

Students a t t e n d i n g the Tonga. .Marine Poly technic I n s t i t u t e w i l l r ece ive 
f i v e months of t r a i n i n g in, deck, eng inee r ing , and c a t e r i n g s u b j e c t s b e f o r e 
undergoing an a d d i t i o n a l f i v e months of t r a i n i n g as sea c a d e t s . Upon 
completion of, t he 10-month tenure the s t uden t s could be employed as seamen, 
d u r i n g ; which t ime t h e y .may e n r o l i i n .r.efr.ejsher c o u r s e s t o c o m p l e t e 
c e r t f i c a t e s of competency. Capt. Thomas sa id t h a t seamen w i t h no formal 
t r a i n i n g c a n a l so e n r o l l a t the, i n s t i t u t e t o upgrade t h e i r s k i l l s and t o 
ensure competency i n a l l ; f i e l d s of seamanship. 

Meanwhile, in Western Samoa, t h e r e h a s been a d e c i s i o n t o r e o p e n a 
marine t r a i n i n g school t h a t was c losed two years ago. Fresh funds f o r t h e 
school , which w i l l now a l so t r a i n a i r l i n e s t a f f , a r e being suppl ied by t h e 
governments of Western Samoa an,d Hew Z e a l a n d , t h e a i r p o r t a u t h o r i t y and 
shipping s e r v i c e s . 

Two. Species of Double-Lined Mackerel Recognised 
(Source : Queensland Department of Primary I n d u s t r i e s ; SPC) 

For y e a r s , f ishermen in Northern A u s t r a l i a and severa l P a c i f i c I s l a n d 
coun t r i e s have recognised two spec ies of double - l ined m a c k e r e l . However, 
u n t i l very r e c e n t l y , on ly one s p e c i e s (Grammatocvnus b i c a r i r i a t u s ) was 
o f f i c i a l l y r e c o g n i s e d . Now t h e f i s h e x p e r t s a g r e e w i t h t h e f i s h e r m e n . 
S tudies on the p r o t e i n composi t ion , bony p a r t s , gu t morphology and body 
p ropor t ions of specimens from A u s t r a l i a and the Indb-Pac i f i c zone have l ed 
to the r e c o g n i t i o n of two d i s t i n c t spec i e s . 
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Scad, Grammatocynus b i l i n e a t u s : This small spec ies has many g i l l 
rakers (19-24 on the f i r s t g i l l a rch) , a l a rge eye (7-9% of fork l eng th) 
and seldom has dark spots on the lower sides of the body. The scad has an 
Indo-Pacific Ocean d i s t r i b u t i o n and a t t a i n s a maximum recorded s i z e of 
about 3 kg. ' 

Grammatocynus bilineatus 

Shark mackerel , Grammatocynus b i c a r i n a t u s : The l a r g e r of t he two 
species, the shark mackerel has fewer g i l l rakers (12-15 on the f i r s t g i l l 
arch) , a small eye (3-4% of fork length) and, frequently, dark spots on the 
lower s ides of the body. A maximum s i z e of 13 .5 kg i s r e c o r d e d . 
Distribution is said to be r e s t r i c t e d to the Gulf of Papua and n o r t h e r n 
Austral ia . However, there are unconfirmed reports that t h i s species occurs 
as far east as Tokelau, so future examinations may lead t o ex t ens ions to 
the recorded present range. 

Grammatocynus bicarinatus 
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'Solomon: 'Commander's J o i n s JjFishdngKFleefcir J:-'3H
 : •:.''•'.} '\V.~S.>'.^ j; ^^: ' 'i ••• ^H--;: 

(Sdu^ce:i Sblomoii' I s l ands Government Monthly) ' ; i.i ; • ̂ ir .1 ; , . . .; o sun;':•.•(.• 
n;i a.;;'i h-^y HIJ ,. .±<xl -ir-- :c; .•;••.;'-̂ .p. rv,-76l o • ; n '; a;y^-i i .",i< v.i;.-i 70b V:;s ^;r.; 
"*.; -j^he ^Soilomon-Commahder'i; thei n i n t h sfjerro-cement po l e^and^ l i t i e ; ' v e s se i l : 

b u i l t by the Nat ional F i s h e r i e s Development (NFD) Company a t Sasjape" boa t , 
b u i l d i n g y a r d (now c a l l e d Sasape M a r i n a ) , was o f f i c i a l l y l aunched on 
August 2 . 

At the launching, the Min i s t e r of Natura l Resources, Mr Daniel Sande , 
thanked the New Zealand Government for the c o n s u l t a n t s who c o n t r i b u t e d so 
much t o t h i s phase of t h e Solomon I s l a n d s "Government ' s n a t i o n a l t u n a 
f i s h e r y deve lopment p r o j e c t , which i s j u s t about t o end . He was a l s o 
g r a t e f u l to a l l the o ther a i d donors involved. 

Mr Sande sa id t h a t t h e previous• company NFD would now be s p l i t i n t o 
two s e p a r a t e e n t i t i e s . Sasape Marina would c o n c e n t r a t e on boat b u i l d i n g 
commercial ly, while t h e o t h e r p a r t of NFD would- c o n c e n t r a t e on f i s h i n g 
o p e r a t i o n s . 

The l a s t of t h e f e r r o - c e m e n t b o a t s i s t o be l aunched sometime i n 
October t h i s yea r . I t . w i l l be . , the "Solomon P a t h f i n d e r ' . Sasape Marina 
would then go i n t o i t s second phase , bu i ld ing s t e e l v e s s e l s . 

Soldthoh Commander at the Sasape Marina slipway. 
The vessel will be manned by a local crew of 27. 
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Joint Surveys in Tuvalu, Kir ibat i and F i j i waters 
(Sources: F i j i Times, The South Sea Digest, and Tuvalu Echos) 

The Fijian naval vessel , *Kula ' , t r a n s p o r t i n g the Royal A u s t r a l i a n 
Army Survey Corps, returned to Suva in September following the succes s fu l 
completion of Operation Anon 85. A jo in t F i j i /Aus t ra l i a Aid P r o j e c t , the 
voyage was the second phase of a two-phase operation to e s t ab l i sh t he base 
l i n e s for the 200-mile Exclus ive Economic Zones (EEZ) of Tuva lu and 
Kir iba t i . A survey of the Line Islands in Kir ibat i has also been completed 
with the help of the New Zealand survey ship, HMNZS ^Monowai'. The whole 
survey was financed under the Defence Co-operation Programme at a r e p o r t e d 
cost of nearly $A1.5 mil l ion. 

Tuvalu's pole-and-line fishing vessel T e Tautai ' is continuing survey 
work in Tuvalu waters under c h a r t e r t o t h e J a p a n e s e I n t e r n a t i o n a l 
Co-operation Agency. The overal l aims of the survey are to assess f i s h e r y 
resources, and to give a clearer picture of commercial f ishing po ten t ia l in 
Tuvalu and F i j i waters. The present survey work w i l l inc lude the wate rs 
around four Tuvalu i s lands : Nukufetau, Vaitupu, Nukulaelae and N i u l a k i t a , 
as well as offshore areas. I t wi l l be car r ied out by Japanese , Tuvaluan 
and some F i j i an crew, and w i l l concen t ra t e mainly on su r face f i s h i n g 
(pole-and-line and t r o l l i n g ) , for skipjack and yellowfin tuna. 

In l a t e October the %Te Tautai ' is to leave Tuvalu to r e t u r n to F i j i 
to carry out a further fishing survey that wi l l l as t u n t i l February 19 86. 
This wil l include bottom long l in ing for deep-water snapper , as we l l as 
pelagic fishing. 

Norfolk Islanders Want Local Fishing Protection 
(Source: The South Sea Digest) 

The Norfolk I s l and L e g i s l a t i v e Assembly and l o c a l f ishermen have 
expressed concern that the i s l a n d ' s f i s h i n g indus t ry i s d e c l i n i n g . The 
fishermen have suggested t ha t the i s l and could have a c e r t a i n a rea (30 
miles i s suggested) dec lared as an exc lus ive f i s h i n g zone w i t h i n t h e 
200-mile f i sh ing zone c o n t r o l l e d by A u s t r a l i a to ensure adequate f i s h 
stocks for local consumption. 

Compensation for Loss of Fishery Rights 
(Source: The South Sea Digest) 

Fi j ian holders of fishing r ights at Sabeto near Nadi in F i j i ' s main 
island of Viti Levu have been awarded $F145,000 in compensation for loss of 
customary fishing r ights in an area between the mouths of the Sabeto and 
Natocola r i v e r s . Developers of a $10 m i l l i o n r e s o r t , V u l a n i I s l a n d 
Destination, plan to build four internat ional- type hotels on 52.8 h e c t a r e s 
of foreshore, 120 housing l o t s , a commercial lo t , parkland and golf course. 
Stressing that the developments being made for tourism were of economic 
value to the country, the independent a rb i t r a to r , Mr Raman Nair, sa id they 
destroyed highly-productive mangrove. Several similar compensation awards 
have been made, but th i s i s the la rges t . 



14 

Later , Mr Nair made an award of ,$110,400 to holders of customary 
f ishing r ights a t Wairabetia, near Lautoka where the government plans ah 
indus t r i a l es ta te on 48.8 ha of foreshore land. 

Fish .to. Be. Protected, from Divers 
(Source: , Is lands Business) 

Niue has decided to give i t s fish a pa r t i a l break from being speargun 
t a r g e t s . I t s Parliament ha is been asked to approve l e g i s l a t i o n to make . ,;it< 
i l l e g a l to f i s h with the help of underwater b rea th ing a p p a r a t u s . The 
penalty for stalking f ish with an air tank strapped to your back could be a 
fine up to $1,000 or up to s ix months in j a i l . The law won't apply to 
wearers of snorkel masks t r y i n g to plug f i s h from the surface or going 
af ter them with just a deep breath. 

Scuba diving was in t roduced to Niue some years ago as a spor t for 
people who jus t wanted to look at the marine world. When some scuba divers 
began to,shoot fish and col lec t she l l s , concern was fe l t about the security 
of Niue's comparatively slender inshore fishing resources. 

A r t i f i c i a l Reef for Increased Bottomfish Production 
(Source: Honolulu StarHBulletin; NMFS Report of Act ivi t ies) 

A 13-ton a r t i f i c i a l reef from Japan has been dropped onto the sandy 
p l a i n s of Penguin Bank in the deep waters off the i s l and of Molokai, 
Hawaii. I t ' s hoped that the huge f ibreglass reef wi l l provide a home for 
commercially valuable f i sh . Car bodies and concrete pipes have been dumped 
in Island waters in the past to create a r t i f i c i a l reefs , but there has been 
concern whether they were " b i o l o g i c a l l y a p p r o p r i a t e , " s a i d f i s h e r y 
biologis t Jeff Polovina, Leader, Ar t i f i c i a l Reef and Enhancement Program, 
at the Honolulu Laboratory of the Southwest Fisheries Center, which is part 
of the U.S. National Marines Fisheries Service. 

The a r t i f i c i a l reef was purchased from Japan for about US$10,000. The 
f i x i n g s for the a r t i f i c i a l reef — 10 f i b r e g l a s s r e i n f o r c e d p l a s t i c 
cylinders — were brought to Hawaii from Japan on the Honolulu Laboratory's 
research vessel Townsend Cromwell, and were assembled at the Univers i ty of 
Hawaii marine center at Sand Island. Two blocks of concrete were added to 
the structure to hold i t down in the surge. 

The finished product i s 23 by 20 fee t and 16 feet h igh . I t has an 
enclosed volume of 3,800 cubic feet for f i sh to congregate and feed. I t 
was placed at a depth of 130 m. 

Eight other smaller a r t i f i c i a l reef modules, made of concrete pipes of 
0 .3 - and 0.6-m diameter assembled in bundles of three and s ix p i p e s , were 
also deployed. They were placed in two groups of four at depths of 50 and 
100 m to provide habitat primarily for lobster . 
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Russia Commences Fishing in Kir ibat i Waters 
(Sources: Islands Business; The South Sea Digest) 

From August 18, up to 16 Russian tuna fishing ves se l s became l e g a l l y 
en t i t led to fish within the 200-mile exclusive economic zone of K i r i b a t i , 
following the signing in Manila of an agreement between t h e K i r i b a t i 
Government and the Russian f i s h i n g company of Sovrybf lo t . Under t h e 
agreement, the company wil l pay a fee worth US$1.5 m i l l i o n for 12 months 
fishing access. However, the Soviet vessels wi l l not be al lowed to e n t e r 
the 12-mile t e r r i t o r i a l l imi t . 

Many are watching to see t h e outcome of t h e K i r i b a t i - R u s s i a n 
arrangement. Vanuatu 6ays i t wi l l assess the r e su l t s of the new agreement 
before deciding whether to enter into fishing r igh ts negotiat ions wi th the 
Russians. 

Within the United Sta tes , the Kiribati-Russian accord i s being pointed 
out as a reason for the U.S. to h u r r i e d l y make amends wi th the South 
Pacifc Island countries in respect to reaching regional fishing agreements 
with them. 

BASIC Fishery Biology Programmes for IBM PC Users 
(Source: Fishbyte) 

Dr Saul Saila, Dr Conrad Recksiek and Dr Michael Prager are working on 
a book to be e n t i t l e d "BASIC Fishery Biology Programs" which i s to be 
published by Elsevier sometime next year. The book, aimed at IBM PC users , 
will have programmes for data ed i t ing ; simple s t a t i s t i c s ; non- l inear l e a s t 
square for growth, r e c r u i t m e n t , a l l ome t ry , and o ther models ; l i n e a r , 
mult iple, and polynomial r eg ress ion ; g r a p h i c s ; catch curve a n a l y s i s and 
many other f i shery models. The au thors a l so plan to make a v a i l a b l e a 
floppy disket te containing the programmes. 

New Packaging Book Out 
(Source: HZ Fishing Industry Board Bullet in) 

The aim of Ross Pa lmer ' s r e c e n t l y publ ished book, Packaging your 
seafood products (NZFIB, 1984), i-s to a s s i s t the f i s h i n g i n d u s t r y t o 
develop and improve i t s packaging pr inc ip les , materials and appl icat ions of 
m a t e r i a l s and package forms. I t a l so d i scusses c u r r e n t methods and 
materials and new developments in packaging. 

One of the highlights of the book i s the chapter en t i t l ed %Approaching 
a packaging problem' . I t s t r e s s e s a mult i d i s c i p l i n a r y a p p r o a c h to 
developing a package concept for any given product , and p r e s e n t s a long 
^prompt l i s t ' of ques t ions to be asked in t h e e a r l y s t a g e s of t h e 
development. Some of the questions given in the l i s t are s t r a igh t fo rward , 
while others are designed to prompt thinking on a part icular aspect of t he 
overall problem. 

A copy of the book wil l be sent to relevant industry members f r e e of 
charge. Additional copies are available at the price of $25. 
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F i s h Process ing Operat ions in t h e Region ' ::-, ,-, -,v t. ;,;.,•:-?.\i% 
( S o u r c e s : Marshall I s l a n d s Journa l , ; F i j i ; t i m e s , Tonga Chronic le , v>- o^J 
I s l a n d s Business) 

. T h e ' M a r s h a l l I s l a n d s government h a s s i gned .*. l e t t e r ; o f , i n t e n t fcp 
e s t a b l i s h â t u n a c a n n i n g o p e r a t i o n ; in t h e - M a r s h a l l - I s l a n d s . ^Thei tuffia 
p a n n i n g p l a n t when; o p e r a t i n g l i s e x p e c t e d ^ to- p r o v i d e ; j*obs ,f o r 100 
Marshat l lese . : \ The ' p r o j e c t i s "jointly-; f inanced by the Danish government and 
thier-CQpenhageji Handel lis iBanki and w i l l v b e Owned : and o p e r a t e d by - • the 
Marsha l l I s l ands government. The p lan t w i l l .consume: .10:. tons,-of r a w ^ f i s h i n 
an e igh t -hour worksh i f t . That amount i s expected to produce 25,000 cans of 
t u n a ; ; (Presumably most of the t u n a w i l l be for e x p o r t . ) ; ; , 

Also i n the Marsha l l i l s i arid s , t h e Nan.katsu Corpo ra t i on : i s .in f u l l 
swing making ka tsuo-bushi (a smoke-dried f i s h p r o d u c t used i n J apan a s a 
condiment) from loca l sk ip jack r e s o u r c e s . In the p r o c e s s , 43 M a r s h a l l e s e 
workers -.cut f i s h in p r e p a r a t i o n f o r b o i l i n g and smoke d r y i n g t h e f i s h . 
Three Japanese exper t s have been brought in to , t r a i n the l o c a l workers. ... 

And, in Tonga, exper imental p rocess ing of ^ l a p i l a ' ( t i l a p i a ) -.fish from 
V a i l a h i Lake, NiuafoNou, i s t o be conducted soon i n Vava^u. His Majes ty 
King Taufa"ahau Tupou IV made t h e announcement i n open ing t h e Niuafo%ou 
Royal A g r i c u l t u r a l Show i n September. L> 

The l a p i l a a r e t o be p r o c e s s e d u s i n g a J a p a n e s e m e thod c a l l e d 
%kamaboko', s a i d t h e King* T h i s p r o c e s s i n v o l v e s d e s c a l i n g ; t h e f i s h , 
removing skin and bones, and t h e n g r i n d i n g and s t e a m - c o o k i n g t h e f l e s h , 
which i s then d r i ed . After p rocess ing , the preserved f i s h i s wrapped and 
w i l l / k e e p without r e f r i g e r a t i o n , in shops and homes f o r s e v e r a l months,. 
S ince l a p i l a f i s h were i n t r o d u c e d ; i n t o the c r a t e r l ake more t h a n 20 y e a r s 
a g o , . t h e y have become a source of p r o t e i n for the 1,000 i s l a n d e r s . . ' ' s 

Tonga a l so hopes t o i n c r e a s e i t s t u n a f l e e t to , f ou r ship-Sj making 
enough p r o f i t for one sh ip to be rep laced every two y e a r s . Tonga's present 
t u n a % f l e e t ' , c o n s i s t s of on ly one v e s s e l , a 3 9 - m e t r e l o n g l i n e r , t h e 
% L o f a ' . S ince she f i r s t went t o work i n 1982, she h a s c a u g h t $ T 1 . 5 
m i l l i o n - w o r t h of f i s h f o r a p r o f i t of $225 ,000 , a c c o r d i n g t o T o n g a ' s 
a g r i c u l t u r a l information s e r v i c e . The u l t i m a t e government t a r g e t i s t o 
s u p p l y : f i s h for a small l o c a l cannery t h a t would m a r k e t s u b s t i t u t e s f o r 
imported canned f i s h and a l so manufacture animal feed. -

.Meanwhilej i n - F i j i , a new mackerel canning fac tory a t Wailada iti; Lami 
i s a w a i t i n g a p p r o v a l of a l o a n b e f o r e i t s t a r t s p r o d u c t i o n i n , e a r ^ y 
November, said a company o f f i c i a l . The company i s a F$1 .5 m i l l i o n j o i n t 
ven ture between Vonu I n d u s t r i e s , G.J. Pa t e l (both of F i j i ) and Dae Young 
Company of South Korea. 
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Virus Kill's Mother-of-Pearl in French Polynesia ••'• 
(Source: The South Sea Digest) 

Up to a m i l l i on ,mother -of -pear l -producing oys t e r s have died of a 
mysterious virus on Takapoto Ato l l , in French P o l y n e s i a ' s Tuamoto group. 
The loss i s a heavy blow to. local communities, who depend on the ra is ing of 
shells for the i r income. At t h e / t e r r i t o r i a l l e v e l , i t a l so r e p r e s e n t s a 
serious problem since mother-of-pearl and cultured pearls are prime export 
items. Exports of culture pearls represented an income for the t e r r i t o r y 
of CFP600 million (about $A5.2 million) in the f i r s t quarter of.1985 alone. 

The virus f i r s t appeared on some a t o l l s in t he Gambier group. The 
same ban on transfer of oysters from these a t o l l s to o ther a r e a s w i l l now 
be applied to Takapoto. 

Introductions: Sometimes More than You Bargained For 
(Sources: Australian F i she r i e s ;Sou th Pacific Commission) 

A recently published a r t i c l e reporting on the d i s a s t r o u s e c o l o g i c a l 
and social consequences that have resul ted from introducing Nile perch into 
Lake Victoria in east Africa has caused a f lurry of react ion including the 
decision by the Queensland Government to r econs ide r i t s program to s tock 
the s t a t e ' s lakes with the species.. 

The a r t i c l e , which appeared in the sc ien t i f i c journal "Nature' (May 2, 
1985), said that since the a r r iva l of the Nile perch to the lake almost a l l 
the indigenous fishes of commercial importance have not merely d e c l i n e d , 
they have v i r tua l ly disappeared. 

In the ar t ic le* the au thors d i scuss the more genera l s i t u a t i o n in 
Africa and the world and conclude t h a t , except for f i s h l e s s l akes and 
man-made reservoirs , introductions have normally f a i l ed to ach ieve t h e i r 
o b j e c t i v e s , and sometimes the r e s u l t s have been d i s a s t r o u s . A major 
sc ient i f ic objection is that the outcome is often unpredictable. ,.• 

In response to the a r t i c l e and subsequent debates on the s ub j e c t , the 
Queensland government has decided to r e e v a l u a t e i t s Ni le perch p r o j e c t . 
The S t a t e Min i s t e r . f o r Primary I n d u s t r i e s , Mr Neil Turner , sa id in a 
s tatement on Auguet 2 t h a t i t would be i r r e s p o n s i b l e f o r t h e S t a t e 
Government to proceed with i t s program before the r e p o r t s had been f u l l y 
assessed and tested. I t i s being arranged for a freshwater f ish b i o l o g i s t 
to v i s i t Kenya to study the impact of the perch on indigenous f i s h and to 
obtain information on the effect of water temperature on the geograph ica l 
d is t r ibut ion of the species, Mr Turner said. 

The topic of species i n t r o d u c t i o n i s of s i g n i f i c a n t importance to 
South Pacific Island c o u n t r i e s , and was a sub jec t of d i s c u s s i o n at the 
l a t e s t Regional Technical Meeting on Fisher ies held a t the South P a c i f i c 
Commission headquarters in Noumea t h i s August. The. d iscus sion centered 
around the wide interest throughout the t ropical Pacific to introduce giant 
clams for pos s ib l e commercial purposes . During the d i s c u s s i o n i t was 
pointed out t h a t the c u l t i v a t i o n , i n t r o d u c t i o n and t r a n s f e r of clams 
c a r r i e s with i t a number or r i s k s , i n c l u d i n g t h o s e of i n t r o d u c i n g 
undesirable diseases, pa ras i t e s , predators, and infer ior s t r a i n s . I t was 
also pointed out that with i n t roduc t ion " e n t i r e l y unforeseen e c o l o g i c a l 
consequences might r e s u l t . " 
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As an outcome of the t a l k s , the de lega tes of the meeting r e a d i l y 
recommended the. adoption of ^ the ' fo l lowing' interim £u^deiitie;s ctfh^rnirig\~the 
introduction and t ransfer of clams, and noted t h a t these p recau t ions are 
re levant to most biological t ransfers in the marine, environment.. r, 

! ( i ) ' . No species df clam should be introduced to a reas ou t s ide i t s 
known recent d i s t r ibu t iona l range. 

'V-I'ii')!:."• Where '^rSris^ers* are to lie""Jeffe^c't'ed 'within ttie, natural ,i-ange,Mpf a 
'I \ , , -Specieisi, . / the ' spat ( j shquld 'be ' r^areS vin sea .water f i l t e r e d to 

''-'•' ! ' 1 micron arid be mainta ined in u l t r a - f i l t e r e d , r e c i r c u l a t i n g , 
u l t r a ry io l e t i r rad ia ted sea water in the four weeks preceding the 

'"' " transfer."" 

( i i i ) Giant clam seed or spat should be t r a n s f e r r e d a t the e a r l i e s t 
possible stage in the i r l i f e h is tory . 

( iv) The receiving i n s t i t u t i o n should, m^ri ' tain the spa t or seed in 
quarantine tanks or raceways, preferably f i l l e d with f i l t e red sea 
water, for at l e a s t s ix months. The overflow water from the 
tanks or raceways must flow to waste into a sept ic tank ,o;r o ther 

1 in-ground sump and must not be drained, back into the , sea ; 

(v) In the event t h a t during the quaran t ine period any d i s e a s e s , 
paras i tes or predators appear in the introduced stock, the s tock 
should be destroyed by boi l ing, a l l equipment s t e r i l i s e d and a 
fresh s t a r t made. 

(vi) The country exporting t he clam seed or spat should accept the 
responsibi l i ty of ensuring that the above-mentioned gu ide l ine s 
are adhered to and under take to issue a c e r t i f i c a t e to t h a t 
e f f e c t . - • . , . . • . • . •••-•! 

Free Access to Tropical Fisheries Information 
(Source: I CLAM' News l e t t e r ) 

ICLARM's Selective Information .Service, a free question/answer service 
to researchers' in t;ropical developing a r e a s , i s again i n v i t i n g enqu i r i e s 
r e l a t i n g to f i n f i s h and m o l l u s c aquacu l^ tu re , i n t e g r a t e d f a r m i n g , 
small-scale f i sher ies and resourceI management. The Se rv ice , which was 
opened iii April 1.984, received 170 enquiries during i t s f i r s t year. , 

Information packages sent to enquirers typically include a, re fe rence 
l i s t generated from l ibrary or online computei- searching* photocopies of 
some important a r t i c l e s , and of ten r e l e v a n t p u b l i c a t i o n s from ICLARM's 
technical se r ies . Names and addresses of other people working in the same 
subject/area as the enquirer are also provided when possible. 

The service is free. There is no l imit t o the; number of times you use 
i t . When using the service, you are asked to, keep enquiries as specific as 
possible. -'Send your enquiry to* Selective Information Service, ICLARM, P>0. 
Box 1501, Makati, Metro Manila, Phi l ippines. 
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The Diet in Ciguatera Fish Poisoning 
(Source: J. K. Sims, M.D., Communicable Disease Report, Hawaii State 
Dept. of Health) 

Human ciguatera fish poisoning usually r e su l t s from the consumption of 
reef f i s h bear ing a m u l t i p l i c i t y of t o x i n s , i n c l u d i n g c i g u a t o x i n . 
Poisonings resembling ciguatera have also r e s u l t e d from the i n g e s t i o n of 
marine snails (e .g. the turban shell Turbo pica) and s h e l l f i s h in a reas 
endemic for c igua t e r a f i sh poisoning ( p a r t i c u l a r l y d u r i n g c i g u a t e r a 
outbreaks). In acute ciguatera the c l in ica l manifestations are v a r i e d and 
can include nausea, vomit ing, gene ra l i zed numbness i n c l u d i n g of t h e 
e x t r e m i t i e s and the t h r o a t , d i a r r h e a , h i v e s , weakness, " c a r b o n a t i o n ' 
sensation upon dr inking non-carbonated l i q u i d s , tempera ture s e n s a t i o n 
reversal phenomenon, pain in muscles and j o i n t s , slow pulse r a t e , low blood 
pressure, and many other signs and symptoms. Features suggesting low blood 
volume, low calcium volume in the blopdj and a l l e r g i c r e a c t i o n s may be 
present. A number of these acute manifestat ions can p e r s i s t or r e cu r in 
the condition known as chronic ciguatera fish poisoning. 

The purpose of the d i e t in c i g u a t e r a f i sh poisoning i s to promote 
recovery from the poisoning and to reduce r e c u r r e n t poisoning dur ing the 
acute, chronic, and/or post-recovery phases. After the poisoning ep i sode , 
an as- tolerated progressive diet ( i . e . clear l i qu ids , f u l l l i q u i d s , sof t 
l i q u i d s ) can be i n s t i t u t e d wi th advancement to a high p r o t e i n , h igh 
carbohydrate d i e t , as a p p r o p r i a t e ( t he h igh p r o t e i n d i e t s h o u l d be 
monitored as to adquate water in take) , with the fol lowing being s t r i c t l y 
excluded from the d ie t : 

- fish ( a l l : fresh, marine, canned, dried, e tc . ) 
- f ish sauces 
- shellf ish 
- shel lf ish sauces (e .g. oyster sauce, clam sauce) 
- alcoholic beverages (beer, wine, e t c . ) 
- nuts , nut o i l s (e .g . peanuts, sesame o i l , etc) 

Mul t iv i t amins , p a r t i c u l a r l y Vitamin C and B - v i t a m i n s s h o u l d be 
l i b e r a l l y provided with the d i e t . Some p a t i e n t s may have d i f f i c u l t y 
to lera t ing foods due to temperature (e .g . too hot, too cold) . 

Immune sensi t iza t ion of ciguatera fish poisoning p a t i e n t may account 
for the sens i t i v i t i e s to f i sh , she l l f i sh , and the i r products. The adverse 
r o l e of ethanol in c igua t e r a f i s h poisoning i s not c l e a r as t o i t s 
mechanism, but has been noted in Hawaii as e l s e w h e r e , even f o r t h e 
alcoholic beverages of low ethanol content such as beer . Some p a t i e n t s 
develop aversion to the vapors of alcohols and other s o l v e n t s , as wel l as 
to f ish. The arachidonic acid content in nuts i s possibly associa ted with 
adverse dietary responses in ciguatera f ish poisoning by a p r o s t a g l a n d i n 
metabolism mechanism. 
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FISHERIES SCIENCE MP. TECHNOLOGY 

Wide Range of Tags Made in Australia 
(Source:";-;;A^straliah-"Fishetiers)j '; 'V. 

Hanprint Pfcy Ltd-of 
Adelaide- ^prbduced^ their 
f if at' ipoly ethylene -stream-: 
er tag©-tin 1£83" dta'd?-* since-
then mahy,y]'thousands -have 
been '• 'effectively •: :used in 
1a'rge- s calre ;pr a*n t agging 
studie s !around; Autralia.. 

';: • Many* other typesn of 
tag are -now1 'being produced 
by the company, including 
plastic and metal dart, 
T-bar and>''• loop ? ;tags ; in 
many variations!, Special 
tags 5 for particular heeds 
have beenJj-developed in 
cooperation - with < ibiolo-
gists working5 in special-, 
ised'f ields* '•'••'' r-.' < : 

One example of this 
is the simple wire and 
moulded marker tag devised 
specially for marking 
scallops in the current 
Port Philip Bay study to 
determine growth arid 
mortality rates. 

Part of the Hallprint range of tags. 

• : Further afield,- Hal lp r ih t ' s new version of the self^-locking loop tag 
has been successfully used in the New Zealand' Hauraki Gulf snapper-tagging 
program. (Copies of a professional 20-minute video and o ther m a t e r i a l s 
re la ted to: t h i s program can ;be obtained? from HalIpriht)* 

Asf with a l l their , tubular, form tags;, the .Hallprint process: e l imina tes * 
the need foW "glue" in asfSembly and va rn i sh to cover e s s e n t i a l p r i n t e d 
information'so: as t o ' p a r t l y ; extend i t s l i f e . -This i s achieved'-by p r i n t i n g 
on ah iiiner'' core of j eSblbured' polyethylene", to which is ;permanently fused an 
outer tough-'clear layer' of the same material ; This marker i s also moulded 
around any-other tag components: such as s t a i n l e s s steeil wiirej metal and 
p l a s t i c dart heads, monofilaments and threads. - . 

All tags are available in a widening range of colours and s izes . They 
can be printed with special legends and re l iably numbered with combinations 
of up to seven alpha-numeric c h a r a c t e r s . Packaging for each t a g i s 
designed to save time and effort in use. Samples and other information are 
available from Hallprint Pty Ltd, 27 Jacobsen Crescent , Holden H i l l , SA 
5088, Austral ia. 



21 

Mercury in Shark 
(Source: Australian Fisheries) 

Japanese researchers have described a complex chemical process which 
can be used Co reduce the mercury level in shark flesh. Steps involved in 
the process include shredding and cooking the raw meat, treatment with a 
special acid solvent solution, with stirring and subsequent spin drying of 
the meat, and then washing to remove the solvent. 

The final product is in the form of minced fish flesh which can be 
used in the preparation of formulated fish products such as fish cakes. 
The treated shark meat lacks gel-forming ability, so its use in production 
of Japanese-style fish paste is limited. Optimum treatments can remove 
most of the mercury, certainly below the Japanese limit of 0.4 mg/kg. 

For more information, see ^Elimination of mercury from shark flesh', 
by E. Okazaki et al. Bulletin of the Tokai Regional Fisheries Research 
Lab, No 114, November 1984. 

ABSTRACTS 

This i s an occasional feature intended to announce the e x i s t e n c e of 
f i sher ies - re la ted publications or documents specific to the SPC region, but 
which may rece ive only a l im i t ed c i r c u l a t i o n . Readers i n t e r e s t e d i n 
obtaining copies should write to the contact addresses given (not to SPC) 
for information on how to do so. 

1. Subsistence Fishing Pract ices of Papua Hew Guinea, ed i t ed by Norman 
Quinn, Barbara Koji6 and Paul Warpeha, 1984. 

A 1980 conference on t rad i t iona l conservation p r a c t i c e s in Papua 
New Guinea drew a t t e n t i o n t o the fact t h a t the s e n i o r o f f i c i a l s 
responsible for resource management in the country, while often h igh ly 
educated in a ^Western' sense, often had l i t t l e opportunity to acqu i re 
the t r a d i t i o n a l knowledge and exper ience of n a t u r a l r e s o u r c e use 
possessed by t h e i r e l d e r s . A recommendat ion a r i s i n g from t h e 
conference was that a l l students at Papua New Guinea's higher education 
i n s t i t u t e s be asked to submit r e p o r t s on a s p e c t s of t r a d i t i o n a l 
resource use in the i r own v i l l ages . As we l l as se rv ing t o emphasise 
the importance of t r ad i t iona l knowledge to students, the r e p o r t s would 
accumulate to provide a large and unique documentation of t r a d i t i o n a l 
knowledge. 
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Subsistence Fishing Practices of Papua New Guinea was produced; in 
line with this recommendation, and consistsi-of; a- collection; ,of : essays) 
by fisheries students at Papua New Guinea's University of Technology. 

1 ' the ̂ es&aysi are ̂ grouped-"accotf ding9'£c- Ehe environment ?of; the "locality 
^cohc'erried^CN^w G^uin&a-;c6ia';st-, Papuan: :,coastij! •: Sepi-k low' a l t itu.de 

• '••• f is'heirie's^ higher 'al tf i tudef i'sh"er£es>)H;an'd'*;elate ^o/ :al l manner '.of; 
•'•' •¥esbu^ce^&^nd1''lSa^Ve-8vtinig;.'''te-cliiii4uBs«' *• /Included are ydes^cripfciCnsj of 

traditional marine methods of'! capturing7 craib'siirreef.fi&h',; eels,, jdu-gpn.g,'̂  
tur t les and tuna, by techniques as diverse as traps, nets , spears and 

'""'•' ;arche,fiyv"' "'f The essay si, which -were' prepared 'ia'consultation with \elders 
••••'• --from ftne: students' ^villages':, >ialsb contain r important infoiEiiration oh the 
'-''••• so'ciSI br1gan'tslationf"o1f -the •di'fferettt,^fii3,h'ing:;act;ivi)ties'described. *{'•' 

CONTACT' AD'DRftSS: Appropriate(Technology; T)e^elopiii:ent Ins t i tu te i Liklik 
Buk Information Centre, Lae, Papua New Guinea, 

2. Population Density Study on a. Toxic Dinof lamellate Responsible for 
Ciguatera Fish Poisoning on South Tarawa Atoll, Republic of Kir ibat i , 
by Temakai Tebano, 1984. 

This repor t not only descr ibes recent r e s e a r c h work on 
Gambierdiscus toxicus (the algale principally responsible for the 
production of the toxin implicated in ciguatera poisoning) population 
densities and distributions in South Tarawa, but also documents the 
growing extent of the ciguatera problem in recent decades, Ciguatoxic 
fish-were common only!in brie area adjacent to!Betio in early colonial 
times, but' disturbances td ;the reef, principally by; man, have created 
an1 environment "more sui table for the algae tb, grow and this; has 
resulted in the regular incidence-ofnfish toxicity in-other areas. 

. •. . - r . ' " •- " ; • UJ.: . y •, • -

G. toxicus rapidly colonises denuded or broken coral surfaces, and 
man-made damage to coral is noted as one of the probable causative 
'fa'ctors-bf the spread- of'/ciguatLera^pb.i'abtting.. - A °w#ek ̂ of - intensive 
bombing during the Second World'War was a major such event^'and in-more 
recent times reef damage has continued with the blasting of boat 
passages, the- excavation of charinels for sewage pipelines across the 

•' reef flat and the dragging of- boat anchors.. "Sewage disposal may also 
proviM'e a nutrient "supply' which'further encourages algal" growth, 

* including that of G^_ toxicus.- The report notes thve pos>sibility that 
'r rubbi'sbi dumping7 way have'̂ oWe* corineeeion"""with the spfe-ad and increase 

of toxicity oh': South'Tarawa jr,a'nd!' conclude1^ that ariy huntan impact or 
' 'disturbance to the reef environment may1 have the same effect. 

r••; eONTKCT ADDRESS: Atoll Research arid ̂ Development Unit-, Tanaea, Tarawa, 
Republic of Kiribati^ ' ••- • * = . " - : : • : 

http://itu.de
file:///elders
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THE DEVELOPMENT OF DEEP-BOTTOM FISHING 
IN EAST SEPIK PROVINCE. PAPUA NEW GUINEA 

by 

Molean R. Chapau 
Department of Primary Industry 

Wewak, Papua New Guinea 

Introduction 

The East Sepik provincial government fish plant based in Wewak (Papua 
New Guinea) commenced purchasing fresh f ish from fishermen in 1978. From 
1978 to early 1983 a to t a l of 66,6 tonnes of fresh fish were landed through 
the fish plant. The Murik Lakes fishermen landed about 50 pe rcen t of the 
fresh fish during that period. The remaining portion of landings came from 
Wewak i s l a n d s , Worn and Turubu f ishermen. Before the i n t r o d u c t i o n of 
deep-bottom h a n d l i n i n g i n 1982 , t h e main methods of f i s h i n g were 
g i l lne t t ing , shallow-water handlining and surface t r o l l i n g . 

Following demonstration and extension work by the Fisher ies D iv i s ion , 
the v i l lagers of Turubu and Kep began fishing in 1982 using the deep-bottom 
handline, and by the end of 1983 five canoes from the Turubu, Kep, Seir and 
Sup vi l lages were fishing for deep-water snapper and other spec ies . These 
canoes landed 9 tonnes of deep-water fish between August and December in 
1983. In 1984 the number of vessels entering the fishery increased to 20. 
Production of deep-bottom spec ies sold t h rough f i s h p l a n t s i n 1984 
increased to 14.5 tonnes. 

Wooden handreels mounted in local outrigger canoes were used in depths 
of between 60 and 160 metres. Red snappers caught using t h i s method were 
sold in the local market as prime f ish . These are purchased from fishermen 
at Kl.50/kg and sold at K2.40/kg r e t a i l pr ice . 

Fishing Gear and Vessels 

Fishing i s done from locally buil t outrigger canoes u s u a l l y 20 to 26 
feet long. The canoes are mounted with three wooden h a n d r e e l s , each with 
300 metres of 70- to 90-kg (breaking s train) monofilament l i ne . The end of 
the l ine i s connected to a cable rigged with three hooks (one each of sizes 
5, 6 and 7 tuna c i rc le hooks) and a weight (1.5 to 2 kg) at the end. Each 
canoe fishes in depths between 200 to 250 m, anchoring using 6 t o 8 mm 
diameter polypropylene/polyethylene rope and a l igh t grapnel anchor. 

Each canoe t ro l led for tuna around a fish aggregation device (FAD No. 
2). When sufficient bai t was collected, fishing would proceed around known 
fishing grounds in the l a t e afternoon and the early morning hour6. 
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Figure 1. Map showing Papua New Guinea and East Sepik Province. 
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Figure 2. Map showing coastal villages involved in deep-bottom handline from 1983-85. 
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New Vessel T r i a l s 

A" number'of new f i sh ing v e s s e l s a re being t e s t e d in Wewak* The6e a r e 
a 20-foot Sandskipper catamaran, a 2 7 - f o o t A l i a c a t a m a r a n and a 2 8 - f o o t 
plywood ou t r i gge r canoe (FAO d e s i g n ) . ' F i s h e r m e n a r e b e i n g e n c o u r a g e d t o 
t r y ou t t h e s e v e s s e l s and e v a l u a t e them on t h e i r s e a w o r t h i n e s s and 
cos t / bene f i t in the l o c a l s i t u a t i o n . Use of smal ler o u t b o a r d m o t o r s w i t h 
t r a d i t i o n a l ou t r igge r canoes i s a l so being encouraged. 

Despite the advantages of t h e new v e s s e l s , many fishermen s t i l l p r e f e r 
t h e i r l o c a l l y b u i l t o u t r i g g e r c a n o e s . One r e a s o n fo r t h e f i s h e r m e n ' s 
r e luc tance to change i s t h a t du r ing t h e n o r t h - w e s t monsoons e x p e r i e n c e d 
along the c o a s t l i n e , v i l l a g e f i s h e r m e n a r e s u b j e c t e d t o u n s h e l t e r e d and 
f a i r l y choppy condi t ions making i t v e r y d i f f i c u l t t o moor t h e i r c r a f t s . 
Whilst the new and improved v e s s e l s a re cheaper to o p e r a t e and c o u l d f i s h 
year round, these v e s s e l s a r e q u i t e heavy and d i f f i c u l t t o beach. 

The Fishery 

P r e l i m i n a r y d a t a a r e a v a i l a b l e on t h e f i s h e r y o v e r a t h r e e - y e a r 
per iod. Buying p r i c e for the p e r i o d a v e r a g e d a t K l . 2 0 / k g ( U S $ 1 . 0 5 / k g ) . 
I n t e r e s t in deep-bottom f i sh ing i s i nc reas ing among f ishermen. 

Table 1: Number of fishermen and catches landed from August 1983 to 
June 1985. ' ' . . ' 

Year 

y , _• 

1983 
1984 
1985* 
* Note: 

No. of 
Fishermen 

15 
80 
64 

data for 

No. of 
Vessels/ 
Month 

5 
20 
16 

first part of 

Total Plant 
Purchases 
(tonnes) •' 

18.0 
16.1 
-

year only. 

Total Deep 
Sea Landing 
(tonnes) 

9.0 
15.0 
3.8 

Catch Rate 
(kg/hr) 

3.4 
3.8 
3.8 

Handreel f i s h i n g has been d e m o n s t r a t e d t h r o u g h o u t ' t h e E a s t Sep ik 
Province and t o o k off p a r t i c u l a r l y i n t h e Turubu a r e a . However, t h i s 
f i shery ceased to opera te in 1984 for f i n a n c i a l and p o l i t i c a l r e a s o n s , and 
some"development' e f fo r t i s r e q u i r e d to r e a c t i v a t e i t dur ing 1985. 

During t h e l a t t e r h a l f of 1985 work w i l l a l 6 0 i n v o l v e c o n d u c t i n g 
r e s o u r c e s u r v e y s s o u t h and w e s t of k a i r i r u I s l a n d , c o u p l e d w i t h 
demonstrat ions of f i sh ing techniques to l o c a l fishermen t o e n a b l e them to 
en ter i n to the f i s h e r y . 

At the beginning of 1985 the F i s h e r i e s Div is ion appl ied for a g ran t of 
K.350,000 from the Papua New Guinea government t o d e v e l o p t h i s r e s o u r c e . 
The National Government under t h e S m a l l - H o l d e r A g r i c u l t u r a l Development 
Programme (SADP) l o a n s cheme h a s a p p r o v e d f u n d i n g t o c a r r y o u t a 
f e a s i b i l i t y s tudy. 
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Species Composition y,... 

More than a hundred species have-been i dent if jied f rom deep; handline 
cat,che&; in 1985, Table 2 shows a..breakdown, of; t^he.,majo:r, species,.caught. 
Pci s t ipomo i de s and Lutjanus. species rmake, up.. 52.1 .percent of ,the, prime....f :ish 
which ar,e; purchased at, Kl,50/k.g. -,•.- ..Caranx and Epinephelus species are also 
harvested and purchased at Kl.2Q/kgv Both:grades are retailed in the local 
market for K2.40/kg and,K2.2p/kg"i;&spectivpiy^ '.,,'_, .'.'. Z, . ., •-....'" 

Table 2;> Species composition by-number, and weight for deep-water species, 
"..i3,. .landed during | irs^-half, of 19,85*. ;,,

 J,,: ... ;. .,.••..., 

Generic Groups No.. of Species Percentage by 
Number , , 

Per cent age ..by 
Weight 

P r i s t ipomoides 
Caranx 
Lut janus 
Epinephelus 
Others 

2 
6 

16 
12 
64 

34.3 
17.5 
22.8 

3 .1 
,22.3 

33. 
21, 
18. 

4. 
21.6 

Catches 

In 1984 much of the f i s h i n g e f f o r t was on a p a r t - t i m e b a s i s . This was 
due i n p a r t t o the u n a v a i l a b i l i t y of i c e blocks and t h e annua l n o r t h - w e s t 
monsoon (October - Apr i l ) when average f i s h i n g t r i p s were usual ly shor t and 
f i s h i n g l i m i t e d t o on ly a few h o u r s qf each f i s h i n g day. The month ly 
ca tches in 1984 (Table 3) showed reasonably c o n s i s t e n t c a t c h e s d e s p i t e a 
decrease in the propor t ion of deep-sea f i s h landings in the second h a l f of 
t h e y e a r . 

Table 3 : Fish ca tches in 1984 

Month 

January 
February 
March ; • 

April 
May 
June 
July 
August 
September 
October 
November 
December 

Total 
, Landing 
(fcg> 

2,714.8 
1,492.2 
2,635.6 
3,140.6 
3,118.9 
1,595.8 

., 1,800.4 
1,916.8 
1,395.6 
1,929.6 
3,312.0 
1,023.6 

Deep-sea 
Landing 
(kg);, 

2,351.3 
1.212.5 
2,008.6 
2,969.9 
2,774.6 
295.5 
228.5 
363.5 
418 v 8 
931.7 
879.3 
148.6 

Percent/month 
Tota l Landing 

86.6 
81.3 
76.2 
94.6 
89.0 
18.5 
12.7 
19.0 
30.0 
48.3 
26.5 
14.5 

TOTAL 26,075.6 14,975.7 49.8 (average) 

No. of 
Deep-sea 
Tr ips 

31 
22 
40 
38 
38 
16 

8 
8 

11 
18 
17 

5 

252 
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Discussion 

In most Pacific countries where deep-sea handl ine f i s h i n g has been 
in t roduced, keen fishermen have been successfu l with t h e t e c h n i q u e . 
Deep-sea fishing has reached a fa i r degree of development in the Wewak area 
where fishermen prefer to use local ly bui l t o u t r i g g e r canoes r igged wi th 
wooden handreels. New vessel and gear types are being encouraged in to the 
f ishery, and efforts are now being made to have the technique in t roduced 
into other areas of Papua New Guinea. 

The development of the East Sepik fishery faces a number of problems, 
including the limited ava i l ab i l i t l y of sui table markets w i t h i n East Sepik 
and Papua New Guinea for prime f i s h (red snappe r s ) , customary f i sh ing 
r i gh t s , and the high cost of a i r f r e i g h t i n g f i s h to a v a i l a b l e marke t s . 
Future ac t i v i t i e s to encourage deep-bottom fishing include: 

1. Development of simple small workshops to r e p a i r outboard motors and 
make spare parts avai lable . 

2. Development of new markets within and ou t s ide East Sepik Province to 
cater for the increasing prime f ish supply. 

3. Better l ia i son through the South Pacific Commission with other P a c i f i c 
countries and t e r r i t o r i e s involved in deep-sea handlining. Information 
is required from the SPC reg ion to help us r a t i o n a l l y develop our 
deep-sea f ishery. 
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This,; a r t i c l e is, based on the , , t r a n s c r i p t of t h e ^ P a c i f i c Sea l i n k ' 
PEACESAT. sess ion on ^Ciguatera, P o i s o n i n g ' , The " P a c i f i c Seal ink ' , s e r i e s i s 
j o i n t l y o r g a n i s e d by t h e U n i v e r s i t y of Guam, U n i v e r s i t y of H a w a i i , 
U n i v e r s i t y of! t h e South P a c i f i c , and , the F e d e r a t e d S t a t e s of, M i c r o n e s i a 
Marine Resources Div i s ion . 

AN UPDATE OF METHODS FOR CIGUATOXIN DETECTION 

Yoshi t sug i Hokama 
Un ive r s i t y of Hawaii 

Honolulu, Hawaii 

I n t r o d u c t i o n 

Cigua te ra poisoning, endemic to the t r o p i c s and s u b t r o p i c a l r e g i o n s , 
and a h e a l t h problem t o the consumer, i s a s s o c i a t e d with the consumption of 
a low da l ton l i p i d po lye ther des igna ted " c i g u a t o x i n ' . The o r i g i n of t h i s 
t o x i n has been shown t o be a dinof l a g e l l a t e named G a m b i e r d i s c u s t o x i c u s . 
O the r s t r u c t u r a l l y r e l a t e d p o l y e t h e r t o x i n s such as o k a d a i c a c i d and 
breve tox in a l so have o r i g i n s in d i n o f l a g e l l a t e s . Okadaic a c i d has been 
i s o l a t e d from the d i n o f l a g e l l a t e P r o r o c e n t r u m l ima as w e l l a s from t h e 
sponges in the genus HaLichondria and b r e v e t o x i n from t h e d inof l a g e l l a t e 
causing red t i d e , Ptvchodiscus b r e v i s (Gymnodinium b reve ) , These polye ther 
t o x i n s appear to have an e f fec t on membranes of n e r v e and musc le t i s s u e s 
and induce changes in ion pe rmeab i l i t y of the c e l l s . 

A major a r e a of s tudy i n i t i a t e d t h e p a s t d e c a d e h a s b e e n t h e 
development of s e n s i t i v e and s p e c i f i c assay methods f o r t h e a s s e s s m e n t of 
t h e s e t o x i n s from contaminated f i s h t i s s u e s . E a r l i e r assays inc luded: 

(1) feeding of fish t issues to cats and mongoose; and 

(2) the injection of crude ext rac ts into mice and chicks, and more recently 
into mosquitoes. 

These t e s t s lacked both s e n s i t i v i t y and s p e c i f i c i t y . More recent 
studies have taken the immunological approach using antibodies prepared in 
sheep and rabbit following immunization with conjugates of the polyether 
toxins . 
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This report presents the development and especially the assessment of 
a rapid, simple, specific and sensitive test procedure for the detection of 
ciguatoxin and related polyether toxins in contaminated fish tissues. The 
fishes examined included: 

(1) clinically implicated fishes from ciguatera poisoning; 
(2) other fish from the same catches as the implicated fishes; 
(3) fishes from the nearshore waters of Hawaii where toxicity occasionally 

occurs; 
(4) non-toxic portions of consumed fishes. 

Stick Test Procedure 

Small bamboo sticks (skewers or similar) were individually dipped in 
typists correction fluid and allowed to dry. This gave each stick a clean, 
white and very absorbent surface coating. 

The reagents for the test were arranged in sequence in 50 ml beakers 
containing 30 ml of the solution as follows: 

(a) f ixat ive; 
(b) Tris buffer B; 
(c) sheep-anti-CTX-HRP; 
(d) Tris buffer B; 
(e) Tris buffer B; and 
(f) 0.3 ml substrate for each s t ick 

in a 10 mm x 75 mm tes t tube in a rack. 

Fish samples were then poked with the skewer end of the s t i c k a t the 
dorsal-anterior and ventra l -poster ior sections of a s ide or both s ides of 
the f ish. Each s t ick was inserted five times into the f lesh for 1 second 
per insert ion. A single f ish was examined with s ix s t i c k s ; t h r e e in the 
dorsal-anterior and three in the ventra l -poseter ior por t ions of the s i d e . 
The stick was air dried and then immersed in to a f i x i t i v e for 1 second 
without shaking. The excess solution was blotted onto t i s s u e paper . The 
st ick was next washed in Tris buffer B thoroughly with gen t l e shaking for 
10 seconds and the excess solution blotted onto t i s s u e paper . The s t i c k 
was then immersed into sheep-anti-CTX-HRP s o l u t i o n (p rev ious ly d i l u t e d 
1:200 with Tris buffer A jus t prior to use) for 15 to 30 seconds without 
agi tat ion. The excess antibody conjugate was b l o t t e d and washed in two 
consecutive solutions of Tr i s buffer B for 10 seconds each with gen t l e 
shaking. After the excess buffer was blotted the s t i ck was immersed in to 
0.3 ml s u b s t r a t e w i t h shak ing and read a f t e r 10 m i n u t e s a t room 
temperature. The in tens i ty of the colour was compared with a colour scheme 
as follows: 

0 Essentially no colour 
1.0+ Slightly bluish-purple 

1.5 to 2.0+ Lightly bluish-purple 
2.0 to 2.5+ Moderately bluish-purple 
3.0 to 5.0+ Moderately to intensely bluish-purple 

Since resu l t s were obtained by averaging several st icks per sample the 
fractional values became evident. 
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Results ••' ••"'•••• > • 

1. Stick test analysis of positive fishes from clinically documented 
ciguatera poisoning and negative consumed fish: The assessment of the 
validity of the stick test in the detection of toxic fishes can be 
summarized as follows. Sixteen clinically implicated raw and cooked 
(tissues, soup and gravy) fish samples examined by the stick test gave mean 
(x) arid standard deviationi (s.d,)- values of 3 .3 +/"- 0.7, while 60 nontoxic 
consumed fishes gave an x +/- s.d. of 1.2 +/- 0.5 stick test value. The 
difference between these two categories was highly sigriifleant ' with 
P < 0.005. Examination of two samples of ahi, Thunnus albacares (yellowfin 
tuna) , gave a s t ick t e s t value of 1.1 +/- 0 .8 . This value was 
significantly different from the positive values with P < 0.01. Ahij. a 
pelagic fish, has not been implicated in ciguatera posioning. On the basis 
of this studyj the interpretation of the stick test values have been 
derived and designated as follows: 

0.0 to 2.0+ Negative 
2.1 to 2.4+ Borderline 

Greater than 2„5+ Positive 

2. Stick test analysis of corresponding catches of fishes and study 
of the nearshore reef fishes of Hawaii: The examination by the stick test 
results of several species of fishes obtained by corresponding catches with 
fishes implicated in ciguatera poisoning can be summarised as follows: of 
120 fishes from five species examined [yellow-eyed surgeon fish 
(Ctenochaetus strigosus). argus grouper (Cephalopholis argus) , squirrel 
fish (Myrispristis sp . ) . wrasse (Cheilinus rhodochrous), and wahanui 
(common names unknown - - Ed.)}, 69.2% were considered toxic by the stick 
test (including, those fishes in the borderline category) . This high 
percentage is due to the yellow-eyed surgeon fish, which caused a large 
outbreak of ciguatera poisoning on Kauai in August of 1984. The gut 
content of all 93 samples contained 0.1 to 1 .5 Gambierdiscus toxicus per 
microscopic viewing field at 400 X magnification. 

3. Summary of stick test evaluation of nearshore reef fishes from 
Oahuf Hawaii and Kauai: The results of these studies are as follows: on the 
island of Oahu, a l l four species examined [yellow-eyed surgeon fish 
(Ctenochaetus strigosus); blue-lined snapper (Lutjanus kasmira) , squirrel 
fish (Myrispristis sp.). and surgeon fish' (Acantfaurus s p j ] came from the 
leeward side of the nearshore waters. Fishes caught in these areas 
generally have the highest'frequency of ciguatera poisoning, in contrast to 
the windward side, where essentially no ciguatera poisoning has occurred. 
The yellow-eyed surgeon fish, which is a herbivore, gave a higher 
percentage of toxic samples (43.5%) than both the carnivorous blue-lined 
snapper (36.5%) and the two other species examined. The positive category 
includes the borderline samples. • ' . 

The results of the samples of three species from Hawaii (Big Island) 
is summarized as follows: a high percentage of positives is found in 
yellow-eyed surgeon fish (45.0%) as compared to rudder fish (Kvphosus 
cinerascens — 0.0%) and wrasse (Cheilinus rhodochrous — 20.8%). 
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The comparison of yellow-eyed surgeon f i s h from the t h r e e d i f f e r e n t 
islands by the stick t e s t procedure shows t h a t the h ighes t percentage of 
toxicity came from samples obtained from Kauai (80.6%). Samples from Oahu 
and Hawaii were nearly iden t i ca l , 43.5% and 45.0% r e s p e c t i v e l y . This i s 
understandable since the samples from Kauai were part of the corresponding 
catches of a c igua te ra outbreak due to the surgeon f i s h . The Hawaii 
samples of th is fish were caught in the leeward side in April of 1984 j u s t 
prior to small outbreaks of ciguatera poisoning that continued throughout 
1984. The fishes implicated were yellow-eyed surgeon f i s h , argus grouper 
and wrasse. The Oahu samples of the surgeon fish were obtained during the 
f a l l period of 1984 from the Ba rbe r ' s Point s tudy. No i n c i d e n c e of 
ciguatera poisoning has been reported during th is period (an outbreak has 
occurred in January of 1985 in t h i s a r e a ) . In p a r t , t h i s may be 
a t t r ibutable to the fact that fishermen have not fished in th i s area due to 
the turbid water caused by the deep harbor dredging and c o n s t r u c t i o n a t 
Barber's Point. 

Final Comments 

The resu l t s of th is study suggest the feas ib i l i ty of the adaptation of 
the enzyme immunoassay to a simple and rapid s t i c k t e s t p rocedure . This 
procedure retained i t s sens i t iv i ty and specif ic i ty using the convent iona l 
heterologous sheep-anti-CTX or the recently prepared monoclonal a n t i b o d i e s 
to toxic polyethers. The success of the procedure is probably manifes ted 
in the s e l e c t i v e adsorp t ion or a t t r a c t i o n of the l i p i d t ox ins in f i s h 
t issues by a c o n s t i t u e n t s ) in the typ is t s correction f luid coated onto the 
bamboo s t ick . The l a t t e r alone without coat ing had no a c t i v i t y in the 
assay. The coated st icks alone have shown essent ia l ly l i t t l e ac t iv i ty with 
values equal to or below the normal value ( l e s s than 2.0 + ) . This may be 
a t t r ibutable in part to the non-spec i f ic binding of the ant ibody enzyme 
conjugate. 

The rad io immunoassay, enzyme immunoassay and the s t i c k t e s t a l l 
u t i l i z e the immunological approach for the de t ec t ion of c igua tox in and 
related polyether toxins direct ly from fish t i s sues . The major differences 
between these t e s t s are the simplicity and rapidi ty of the s t i c k t e s t and 
the fact that i t requires no equipment. The st ick t e s t can be a p p l i c a b l e 
at home or in the f ie ld . Such a system may also be used for o the r enzyme 
immunoassay, but perhaps u t i l i z ing other coats to s e l e c t i v e l y adsorb the 
antigenic or haptenic component onto the s t i c k . The s t i c k t e s t does not 
require the extraction of t i ssues as are requi red for the mouse bioassay 
and the r e c e n t l y descr ibed mosquito a s say , al though i t i s capable of 
examining such extracts . In addition, the t e s t can be r a p i d l y performed, 
while retaining i t s sens i t iv i ty and spec i f i c i ty , for mass screening of f ish 
on a large commercial level with minimal costs . 

In summation, the s t ick tes t procedure is simple, r a p i d , inexpensive 
and with sufficient specif ic i ty and sens i t iv i ty to evaluate the l e v e l s of 
ciguatoxin and related polyether toxins in f i s he s suspected of p o t e n t i a l 
ciguatera poisoning. 
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