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SPC _ACVTIVITIES A

DEEP SEA FISHERIES DEVELOPMENT PROJECT NOTES
Republic of Palau

After completing his assignment in French Polynesia (see SPC Fisheries Newslettor #42)
Master Fisherman Lindsay Chapman was appointed to supervise the DSFD Project's third
visit to Palau. The visit followed a request for assistance in conducting a trial-fishing
survey in the hope of locating productive, unexploiled deep-botiom fishing grounds. The
search for new grounds was prompted by reports that catches of deep-water snappers on
grounds localed during previous DSFD Project visits were declining; part of Lindsay's brief
was to conduct comparative fishing tnals to ascertain the accuracy of such reports.

Lindsay arrived in Koror on 10 October 1987 and in the early stages of the visit fished
areas to the west and south-east of Koror, ‘abdard the Paiau Marine Resources 11 m
fibreglass vessel Mesekiu , skippered by experienced fisheries officer Pablo Siangeideb.
Despite rough sea conditions caused by cyclones to the north and persistently strong
currents over fishing sites, Lindsay was soon able 10 determine that catch rates in this
well-fished area were indeed low, and that fish species which Lindsay was accustomed to
taking from 200-300 m were here more commonly found from 130-160 m.

Lindsay is presently awaiting the arrival of new echo-sounding gear which he hopes will
assist in the search for new fishing grounds and in locating offshore seamounts as FAD
deployment sites. Later in the visit he hopes to travel to the northern.states of Babeldoap
Island to fish areas surveyed by SPC Master Fisherman Paie Taumaia in 1983, for the
purpose of comparing changes in catch rates and species composition of catches from that
visit with the present cone.

Palauan fishermen sorting catch
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Kosrae - Federated States of Micronesia

Archie Moana continued on assignment in Kosrae, conducting a training programme for
owners of Kosrae's new fleet of 70 fibreglass catamarans. In addition to practical fishing
training and gear construction, Archie carried out echo-sounding surveys to locate fishing
grounds. These surveys included a trip aboard Kosrae's pole-and-line vessel Mutunte in
search of a seamount reported 1o iie about 100 km off the island, and the use of a fast motor
launch Hunter in echo-sounding surveys for deep-bottom fishing grounds along Kosrae's
outer reef-slope. : : -

Archie was also asked to advise on suitable sites for FAD deployment. After noticing on
several occasions, when deep-bottom fishing off Utwe Harbour, that yellowfin tuna were
rising to take bait scraps, Archie decided on the area as a good FAD site, accessible even to
canoe fishermen. While echo-sounding to select the exact anchoring spot, Archie's echo-
sounder reveaied a small seamount rising to about 300 m and he decided to deploy the FAD
over it. ' _

Returning to the spot the next day with two trainees, Archie tied up to the FAD and had the
crew fower their baited deep-bottom fishing rigs to the bottom. The result was immediate
and spectacular — of the 12 hooks lowered on the three lines, nine were taken right away by
kiuht srusrah or longtail snappers (Etelis coruscans). When strong currents began to
flow over the seamount about two hours later the crew had landed 25 kiuhf srusrah
averaging around 4 kg each, as well as 16 kg of other species. This catch was a good deal
better than that taken elsewhere with more fishing effort. o : :

At the conclusion of the Project stay, on 15 December, 1987, Archie had conducted training
for 34 local fishermen as well as four staff of the Marine Resource Department. R

Tonga - Gear development sub-project

The gear development sub-project based in Vava'u, Tonga, continued under the supervisios
of Master Fisherman Paul Mead. '

Paul has recenily been experimenting with the deep-trolling of flying fish dressed as baits,
using a variety of 'cannonball' downrigger arrangements to take the baits deep. The FAD
monitoring programme by echo-sounding and inspection dives also continues.

Saundéf box
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In October Paul motored the Project's:dssigned: fishing vessel Veté from:Vava'usto:Ndku'alofa
for an englne overhaul_

: AR T le PR VR LV ‘;‘..\.;; AL -, -L-;\,.', = ut HETUERTS EE N S OPRIN T -1 SAE
Followmg the success of the two refngeration courses run in Ftarotonga in: 1985 and 1986
SPC received a request from the_government of Papua New Guinea for a similar course,
mam[y for Papua New! Gu’tnea partrCtpants Thrs was hetd atl the Natronat Ftshenes Gottege

avit just to m-PNG and- srx

ARy T

{J

Adoptmg the approach developedwfor the earher courses the efrghteen Weeks ofstrarnrng were
broadly divided into two sections, with the initial nine weeks covering fundamental
refrrgeratlon theory and practrce, including refrlgeratron equipment, components and tools.
econd ning weeks ‘were Iarge!y practlcal and tnctuded commermal ‘service calts ‘and
SUperwsed workshop' experfence” in=the: reparr of a’ vanety of equsprrtent The course dlso
incliided diesal- maititénance - anid' repalr etectncal reparrs “and tralmng |n =
We[d and 'solderrng technthes o '

TG . T I N - R N -.‘;::

The Papua New Gumea trdinees'were funded by thei Government of New Zealand The costs for
the six regional students were covered by:UNDP: (1), CFT& {1}, "FAG/UNDP. (2), and
AIDAB/SPC (2). FAO/UNDP met all costs associated with supplying the senior tutor, Mr M.
Vincent, ahd- the‘Government ot* Papua New Gumea provided: the use’ of the college and
services of staff for administrative; teachlng and support duties. '

FAD workshop held in Kiribatis- o7 - v

Nineteen :participants - from 16 ecountries” attended aniSPC.iRegional: Fisheries Training
Project FAD Workshop hosted by the Government of Kiribati-at-its: Maring Training Centre
rn BetIO Tarawa from 26 October to 7 November 1987

PRESA LTS SR TN : R
Thet workshop, co~ordrnated by SPC%‘F!SheI'SGS 'TratnmgtOﬁrcer Atastalr Ftobertson mvolved
participants in an:extensive review of FAD.design; materials procurement; construction -and
deployment. Special emphasis was given to an exchange among participants of experiences of
premature FAD losses and” attempts to tdenttfy technical ‘errors associated with such
failures. _ _

Expert tectinical instruction was’ provrded by Lt R. Boy, Ocean Engtneer with the thrt
Engineering Division: of the Unrted S}ates Coast _Guard, a specialist in FAD design; and by
Capt A. §cotland Tutor in= dharge of, New Zealdnd's School of Fishing, who dealt wrth the
theory and- practtce -of identifying" FAD* deptoyment srtes by echo-sounding. .

The! workshop sessrons ‘were” largely- practrcal wrth the participants constructing and
deploying two permanent FADs, and making several sets with a practice FAD which could be
retrieved and redeployed as required. Capt. Scotland conducted. training in echo-sounding
using a Simrad. echo-sounder srmulator ‘as well as practrcal trarnmg wrth equment on
board the dep!oyment vessel. o 8 . _

Funding for 15 partrcrpants and.core_costs was prowded by the Government.of New Zealand
the FAO/UNDP Flegronal Fisheries Support Programrne funded four other participants.
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NEWS FROM IN AND AROUND THE REGION

FISHERIES TRAINING OFFICER APPOINTED AT IMR
(Source : USP Bufletin)

Mr Hugh Walton recently joined the University of the South Pacific's {USP) Institute of
Marine Resources as Fisheries Training Officer. Before going to USP, Mr Walton was
working in the Ministry of Agriculture and Fisheries in Nelson, New Zealand.

Mr Walton received his Bachelor's degree from the University of Canterbury and training in
the Nelson Polytechnic Nautical School. He is a qualified skipper and radar operator and has
considerable experience in maintenance of fishery equipment, as well as in exploratory
fishing and fishing business management.

NEW POSTGRADUATE COURSE IN FISH MARKETING
{Source : HCHE} B o

Starting in October 1988, the Humberside College of Higher Education (HCHE) in Britain

~ will be running, annually, an intensive one-year course in fish marketing. The course is

sponsored by the Commission of the European Communities, the British Council, and the
British Overseas Development Administration. , - .

On successful completion of the course, candidates will be awarded the College's post-
graduate Diploma in Fish Marketing. An extended version of the course, leading to an M.Sc.
degree in fish marketing, is also under consideration.

For further information, contact:

K.H. Haywood, Head of School of Fisheries Studies, Humberside .College of Higher Education,
Queen’s Garden, Hull, HU1 3DH, United Kingdom. o

MARINE MAMMAL TROUBLES IN W‘ESTERN. SAMOA
(Source : Samoa Times/ Mike McGCoy)

The following article appeared in Western Samoa's Samoa Times in late September, 1987.

The search for the two fishermen whose boat was swamped when a large fish
somehow got itseif tangled up by the boat's anchor rope has been abandoned
after three days. News of the freak accident was given the police by a third
fisherman who managed to swim ashore after the accident happened at about 3
pm on Monday. Superintendent Galuvao Tanielu, the police press spokesman,
said the survivor, Petelo Falaniko, told the police his companions Galu Togia
of Mulifanua and Alo Fa'alill of Motootua were still clinging to the overturned
aluminium alia when the fish started to pull it away. Peteio, the
superintendent said, told the police he had grabbed an empty conainer and
used it to swim ashore when he saw the others being dragged away with the
boat. o : : '

'According to Petelo their alia was anchored off Saleaula, Savaii, when it was
suddenly overturned by the fish,' Galuvao said. Shortly after Petelo swam
ashore at Safune he was taken to Safotu and the police there informed their
colleagues in Apia by radio, but by then it was too dark to do anything on
Monday night. Early Tuesday morning a Polynesian Airlines light aircraft
_searched for the boat and later sighted it off Falelima, several miles from
where it was first overturned. Galuvao said that the information was that the:
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“glia was subme he fish Was on top of it, buf‘ng one'was™ "

o e g@an-with=itr The-aireratt-landed:and- gave <d1recttons fo-othér.fishermen-as 40-- -+
where the boat had been seen, but when fishing boats got there the fish had

e semsRgragged-thesboat away-agadin: Alater-flight-again: sighted-the-boat; this:-time-off.. -~ -
Salailua after 5 pm, but again. whén ifishiinglioats got therélthe: boat hdd gone. -2
Galuvao said that the police had decided to call off the search'becduse even: .- .
though the the boat, had been seen twice there was definitely no sign of anyone
. - ;Sfl"w |th th boat as {It was submerged both* tinies it was! ig_hted from-th ﬂﬁii*‘é .
z TIiE Y iR SR I 3 ) i ;‘i AR EE F TS B B S ; : : I
Mlke McCoy, Flsherles Adwser wrth: Western (Samoas Frsherles Iepartment gave us’ the
tollowmg notes on events ooncermng maring mammats in Western Samoa

ST A T H S L St IR Po LTS IR e chs

1"m wrlttng-»to et youd How: two events chere Theifitstis: covered by «a rather T
'gensational! iews’ story’ [above); Itiis not very:iaccurate, but:thé: bare bones. .. -
are that an alia anchored for bottomfishing séems-16'have:bgen:dragged away - -
by a whale entangled in the anchor line, with the loss of two fishermen's
soere clives: This sounds: pretty.__far-fetched -exeept-for. two .points: several people
I've talked to say that the survivor;stated they had .two anchors-out.- Since they
were fishing close-in near the !ava fiow in Savall, this appears reasonable to
believe. They could have put out one bow anchor and one stern anchor to keep
1l them -gut.ofthe~surf (Savali Time-§ays ivs.a sSieep dropoff there close in).
1u-Becondly Savali reporited:losing :a FAD t0:a whale some:years back. He.says
- theyiretrieved the EAD-Wwithi the live whale still:entangled. -Others: have told-
me the 1ail was displayed in the fishmarkét:hiereias proof.; Anyway; as far-as i
~can see {without having been there), the story about the whale appears true.
A4 THE fullest aécount is that they were: .dtaggedsame distance with: the whale at
*'ihé bowhwhilé the thrée fishéfmen on bdard:’argued 45110 What to-do: While
arguing about whether or not to"cut thelline: (thiey had nat:seen: what-was
dragging them) the whale surfaced behind the boat, and then dragged it
backwards, capsizing it and throwing them into the water."Thé '6ng ‘man swam -
. nashore while the other two, stayed with, the boat. i. doubt the story about an
""airplane’ sighting"of the ' hilil the follo ! ’day‘w \'_It was clear on the opposne
side of the island, sixty or seventy mile§away. "'

A I I

" “I'Rad been ot the previcus weekendi~and-saw-a huge-whale jump just-ahead of
me, about a half mile away:: It was' comipletely out of the water;"and looked:like

a humpback or large sei whale {I was surprised:| eouldn't get a good

. .. identification), but it was compietely out of the water and looked to be 15 or
- 20w long’ at least. “Other fishermen have bieén reporting whales' near the
schools where they are trolhng

SRR IS BT SRR A

Asrde-from ‘the whale thé othiér- btt of 'm‘anne mammal rnformatlon is” that
there is'a efious’ problem developlng arsiind at! Ieast ofe extstrng FAD with
porpo:se 18 g.frsh_ off'the- hne fves experrenced e ‘samel ‘thing in Koena, but
‘this is: the irst-time” t'vew séen'it- Happeh tiefe! THe gnimals: started showmg up
about a month ago and foIIow the schoo!s'away from the FAD for some

it

PR

are able o_”’get in about one OF two" “hotrs of" trolllng before they show' up. ’But
‘once; thé pdrpchse are‘thére! fisheriiien are foréed'to” Ieave ‘and 'scout schools
‘far from’the FAD." This pretty ‘mlich negates the- valueof fhig FAD for trolling,
excep! for the hour or two one can get in early. If fish are biting well, one can
shorten up the lines and W|th really good fishermen you stand a 50-50
“‘chance of beatlng the' porpolse But when fish are btg, of not biting well, it's
tmpossrble to land -them- (tatking about skipjack). I'd appreaate any feed-
back you ‘or athers” mlght ‘have on these two issugs, or other srm|iar
sﬂuatrons of which any of you mrght be aware R :

If readers from other parts .of. the regton have experienoe af srmllar porpolse problems (and
how to"solve them), we would be glad to hear from you..” -
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FISHERIES STATISTICS WORKSHOP HELD IN POHNPEI
{Source: National Marine Fisheries Service}

A two-week training workshop on microcomputer applicat_ions in fisheries was held
recently in Kolonia, Pohnpei, Federated States of Micronesia. The course, sponsored by the
FSM Division of Marine Resources, was the culmination of a two-year project to establish
fishery data collecting and processing systems in each of the FSM States. FSM States are now
using the same data base management software as all other Western Pacific Fishery
Information Network (WPACFIN) areas and their data systems are therefore compatible
with WPACFIN systems.

The workshop was taught by David C. Hamm, WPACFIN Program Manager, and involved
students in daily practical training sessions, each student working at individuat terminals.
For the first seven days of the programme students progressed from an introduction to
computer hardware and software through to data base management systems. Special
emphasis was on data base design, quality control, report generatron and proper techniques
of data base processing and maintenance.

The finaf three days were spent working on several island-specific applications and data
bases, but concentrated on the most important of the data collectlng and processing systems
established during the two year project. _ .

Eight individuals participated in the workshop, representing the FSM Division of Marine
Resources, Pohnpei Division of Marine Resources, Micronesian Maritime Authority, Kosrae
Division of Marine Resources, Truk Maritime Authority, and the Yap Fishing Authority.

OCEAN RESOURCES MANAGEMENT COURSE AT USP
{Source: University of the South Pacific)

The emergence of the Law of the Sea Convention, adopted in New York in April 1982, has
brought dramatic changes to ocean affairs. This is the case because many of the principles
and concepts embodied in the Convention are new, and dramatically different from those
tenets on which the former laws governing the seas were based. Above all, the Convention
has given coastal states (these include all island countries in the South Pacific region)
extensive and comprehensive rights and obligations over marine resources in vast areas of
ocean, replacing the old free-for-all practice.

The acceptance of the Convention by all the countries of the South Pacific region has made it
necessary for these countries to review administrative procedures, formulate new policles
and enact fresh legislation in order to accommodate the comprehiensive and complex
provisions of the Convention. Without such changes, the countries of the region wili not be
in a position to take full advantage of the potentially huge benefits due them under the new
regime of the seas. -

In accepting those new developments, the countries of the region recognised that wise
management of ocean resources and other marine uses was essential if the full economic
potential of these new entitlements was to be realised. It was also recognised that proper
management would minimise the related dangers which the prospect of new wealth always
brings: dangers of confiict, waste, and the degradation of the social and physical
environment. R ‘ S

Against this background, the couniries of the regron in 1986, established the Ocean
Resources Management Programme, under the auspices of the South Pacific Forum Fisheries
Agency and hosted by the University of the South Pacific, with support from the other
regional organisations: SPEG, CCOP/SOPAC and SPC. The programme is funded by the
Canadlan Internatronal Deve|opment Agency (CIDA) _ _ \
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: as well as
of degre utses was offéréd

during the second semaster, 1986. The expanded"course (UU :301) offered ‘this’ year ‘will be
enlarged .to, separate 200, level .and 300-level courses. next ysar. (1988)..Post graduate
A : ] f, ocean resousces, management will.also be. ottered

A

P oot ey

U TS NV O N ! IR

Ad B Sc 5 studentsl and
' re

: a

Th‘srcourse is_necessarily_ broadly mterdrscnplmary in. -nature.. - The. approach adopted places
':mphai':s‘ on: managerrle‘t asi

Toptcs covered include an lntroduction to mternatronal law the Law' of the Sea Conventlon
(part:cularly as_It, applies_to_the countries of the region, in regard to their national and

st structures, resource “and _poWer plannmg strategtes pohcy development
arld ‘relevant “stariding Isgisiation)," régional arrangements,‘agreeme‘n‘ts and’ treaties,

international conventions, and, of course, the economic potentiat of the oceans:

As the student wrll need to know so' 1th1ng about the océan resour, and’ other marrne uses
Wthh are. eing managed there_wullbe lectures on lrvmg resourcesi rion: IIVIng resources
the ocean- energy potential in the region, the marine environment and environment impact
assessment shrppmg, mllltary uses of the ocean, and tourlsm

There will also be sessions on arrangéments :to expldtt ‘9Cean ‘resources, lncludrng jomt—
ventures and the involvement of multinational icorporations; -delimitation :of maritime
boundaries, and survelllance of marltlme zones such as the 200 mrle Exclusuve ECOI'IOmIC
Zone"E'EZ)u ‘L il g i SRS :

Programme contact the Ocean Ftesources Management Programnre Offlce lphone 313900
Ext.289,258 and 297, 0r oﬂ‘tces at old tutortal room 8101 SSED Umversuty of the South
Pacifie, *Suva, ‘Fiji: ... adva i -

TRAINING' IN GIANT ‘CLAM CULTIVA ' Iopﬁ'éggp IN pAL_AU" -
Source: MMDQ) .l,‘t B ‘ _

At36-day ¢ course’ destgned to' teach practlcal aspects of giant clam brolOQy and the technology
for‘clam cultivation-in shallow’ coral’réef walers:'is offered by thé MlcroneS|an lMarlcuIture
Demonstration Center (MMDC), based in Koror, Palau.

PR

The ‘aim of, thej 'programme is to transfer th 5 technology far ocean cufture: ‘of giant clams td
Paclflc Island states ‘and terrltorres and to’ 'make ‘seed clams ‘availabig’ for the ‘establishment
cedn fatms i i Tunit ughout, the Indo-Pacific region. Such farms
offer the’ potentlal benefit of’ yreldrng maturé” clams for conservatlon;"local consumption, or
ale to’ domestic” and possibly foreign: markets. I gountries interding to establlsh thetr own
hatcheries the transplanted clams ¢an serve as future broodstock. -

Colrses are tun Consecuttvely, commencmg on the' first day of each month exceptmg
December, and inclde practical tralnlng at the’ MMDC Giant Clam Hatchery as well as scuba
dtvrng certlflcatton at the Palau Pacific Flesort , ‘ . _
The course fee of US$ 2 950 covers trainee accommodatlon at: the MMDC all mternal trave’l
meals, basic diving gear, instructional literature, data notebooks, measuring calipers,
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1 000 yearling clams (Tridacha derasa), 67 rearmg cages, and atrfrelght charges (up to
US$ 100} for clams and cages. _

The live clams and cultu’ring equipment are sent fo the trainees' home islands after the
successful completion of the course. The intention is that upon returning home the trainees
assume responsibility for monitoring the clams and reccrding basic data on growth and
survival. The MMDC provides follow-up services including assisting with numerical data
analysis, interpretation, and publication. Former trainees are kept abreast of new
developments through correspondence, reports, site visits, and an information bulletin.

To date more than 40 participants have undertaken the training course, representing
American Samoa, Australia, Cook Islands, Guam, Hawaii, Indonesia, Kosrae, Marshalls,
Palau, Papua New Guinea, Philippines, Pohnpei, Saipan, Truk, and Yap. Transported clams
are now being successfuily cultivated in more than ten Pacific nations. ‘

Further information regarding this course from: Gerald Heslinga, Course Coordinator,
MMDC, P.O. Box 359, Koror, Palau 56940,

TAG AND RELEASE IN MARSHALLS 7 ,
{Source: Marshall Islands Journal) .

On its first patrol of the group’s northern island /on Meto, the Marshail Islands new patrol
boat,came upon a Taiwanese fishing vessel anchored off the reef at Bokak island. While
President Amata Tabua, Chief Secretary Oscar de Brum, and Foreign Minister Charles
Domnick, who were travelling aboard the fon Meto, loocked on, the Taiwanese vessel was
boarded and mspected and a load of clam meat discovered in the holds :

Despite the Talwanese captain's ‘claim that the clams had been taken in Fijlan waters, he was
instructed to steam his vessel 10 Majuro for further investigation. The fishing vessel was
left 1o make her own way to Majuro, one crew member being taken aboard the lon Meto to
guarantee the Taiwanese captain's compliance. The fishing vessel has not been seen since. . -

FISHERIES SCIENCE AND TECHNOLOGY

E—  — ——_— —_—— —— . —————_———— .

GUAM AQUACULTURE DEVELOPMENT AND TRAINING CENTER
(Source: Guam Department of Commerce) _

The Guam Agquaculture Development and Training Center (GADTC) hatchery represents the
latest thing in hatchery design and technology. The facility was built in 1981 at a cost of
over US$ 2 million by the private firm Guam Aqua Research, Inc. (GAR}). GARI operated the
hatchery with the main objective of developing post-larval production technology for
various penaeid shrimps. The hatchery techniques and technology appropriate for the
cultured species were to be transferred to grow-out farms established in the People's
Republic of China, and to farms planned for Sabah, Brunei and Sri Lanka. However, the
techniques and technology employed did not provide support to the Guam aquaculiure
industry and did not supply the needed post-larvae or fry for Guam's farms. Operation of the
facility was discontinued when GARI's Hong Kong-based parent company, Trafalgar,
encountered financial difficulties.

Guam Aqua Research, Inc. tried over a two-year period to find a private investor interested
in purchasing the facility; however, it was unsuccessful. Subsequently, the Government of
Guam took over the facility on back taxes. After its closure in June 1983, the facility
suffered from neglect, and signs of deterioration and vandalism were evident. However, the
basic structure of this facility was stili in -good condition. To prevent further deterioration
of this valuable asset, immediate action was needed to implement at least the repairs



Page 10 SPC. Fisheries:'Newsletler #.43

Féquited: oo dlow foriitharinitiation: of chatchiety. ‘operations: ‘The! building ard: electrical
system required major repairs, along with replacement of .the:.seawater. and- freshwater
pumps, and general renovation. The tanks, water pipe system, laboratory and concrete

b rIdings were “stilt m“reiatlvely“ good ‘cdndrtroinhroughf thelGiiam? Cemmimlty Coileges
Vocationz Pre appren e?hlp Pro%ram 1mudtr-czn‘ ’the*fenevatton has been'carrred out

TSR L aate 0087 DNR sl s nin e o
GADTErepresentsa ke comparientin the-dévelopment.of commerc;al; uaculture on. Guam

and throughout the’”reglon There’ i$"a neadrfor regional-hatchery facilities; since: thei:capital
investment:for: cotistruction i atongi-with i the: 'sophisticated: technical . expertrse.needed for
hatchery operations, makes it prohrbitively expensive to have separate facllities in each of
: rsland groups. Furth""more smatleprwate fafras fwithin.'the. region: canmiotafford the
coet’ ‘t5iheir hatcheryﬂ Thle*network"_-s t 3J-Wltlibe dependent upon. thevinteraction of
the*“majer*”hatchery facrl:h S, GADTC”and the! Micronesia’ ‘Mariculture:: Development Center
(MMDC, Palau), with” ‘the rest’ of ‘the' idlands i The Micionesian: ragion *(CNM, . Truk,
Pohnpet Kosrae, Yap and, Marshall Islands). The two facilities will complement each other,
with 'GADTC initially emphasisihg” penaerd and Macrcbra“ =um rosenberg cuiture MMDC
will be emphasising giant clam and marine finfish. ST

“The potential importance ‘of GADTC as-a regional-hatchery was. emphasised: by all-participants

at the Micronesian Mariculture Conference (Palau, 24-27 March, 1987) 'sponsored by the
Department of Interior. The importance of the facility as (a.hatchery-and. training cenire. was
also noted at the Federated States of Micronesia’s Aquaculture Workshop heid in Kosrae in
jA.pnt 1686 The operataon ‘0f the GATDC hatchery 'will allow: for the diversification of
specnes rafsed encourage expansron of the exrsttng prwate farms, and prowde new
opportumties for rnvestore i _

The Guam Department of Commerce is responsrbfe for the admmrstratron of GADTC and
intends to co-ordinate the operation of the facility through a Joint Govermng Board
‘consisting of ‘the ‘Depariment of Commerce, College of ‘Agriculture and: LifgSciences, and
Glam CommUnrty College: This' Fepresents -an effort 10" maximise.the: utilisation: ot ‘resources
‘within- the" Governmert'éf* Guatr-while: ‘minimising ‘the. cost of operation. In addition, an
advisery committes, consisting of gk ‘Uniiversity -of Guam' Sea: Grarit: Extefision ‘Program,
Guam Department of Agriculture, and the Guam Aquacuiture Association (private industry),
- will-bg=formed.- Personneffexperrenced in--hatchery.. operatlons {from..the. Department of
- Commaerce,, Marine ‘Laboratory, a Jollege of- Agrrculture angd ere Scrences will be utilised
in the operations of GADTC. '

Statement of goals fchADTC L e P
1) Develop prlvate aquacuiture wrthm the reglon through productron of
4, ... post larvae and fry for prlvate commercnal lndustry

i
i

" 2y Promote the  ‘private ccmmercral a_quaculture mdustry through
‘ "trarnlng and apphed research o o o '
© @) Pursue’ pnvatrsatron of the hatchery operatron whlie assmmg that the

-needs of the mduetry are met.” 0

Sla temem* of cbjecfrves

T

1 ) Henovate the GADTC hatchery facxlrty to meet the basrc needs of

production. I o .
2).:  Provide:the post- Iarvae .and fry of the major. specres presently under
3 - .cultrvatlon - ‘ o , _

Mi

-

3) . Pursue the drversrfrcatron of specres avarlabfe to ‘_the prwate
:aquacufture farmers and the optlmusatron of pFOdUCtIOH '

S T . . .
o R D s L X PR TR PR



SPC Fisheries Newsletter # 43 Page 11

4) Provide the required training to the private sector to increase
production and stimulate new investment by entreprensurs.

5) Recover cost of production and initial subsidies through sales of
post-larvae and fry.

6) Develop options for privatisation of part or all of the facility.

LOBSTERS AT THE PUSH OF A BUTTON ' '
(Source : Australian Fisheries)

A Western Australian Company is in the final research and development stages of a product
which it claims could revolutionise lobster fishing. Sonartech Limited is a company formed
specifically to develop and market an automatic lobster pot which floats to the surface at the
push of a button. The idea was conceived by a Geraidton fisherman, Ciarry Challenger who
formed a public company fo raise capital to develop the invention. _

The chief executive of Sonartech, Mr Peter Hopwood, said that although the product had yet
to be perfected, licences to manufacture the pot had aiready been sold to Malaysia and the
United States. Mr Hopwood said that about five miilion lobster pots were soid throughout the
world annually and the company was hoping for about 0.5 per cent of this market

The baited pot settles on the bottom of the sea and is left there for a few days. When the
fisherman is ready, he punches out a four digit code on a special sonar device. A receptor on
the pot switches a valve which releases carbon dioxide gas, stored in a cylinder, into plastic
piping incorporated in the pot. The pot then rises to the surface, ldeally full of lobsters.

Mr Hopwood said the main problem now was getting the valve workmg properly. The
company is now on its tenth valve design, after having considerable difficulty finding a valve
able to cope with the great pressures involved. To save the expense of developing the valve,
Sonartech searched the world for the best valve manufacturers and found three who were
prepared to bear the cost of developing the valve system on condition that the best valve
would be used on the pots, Mr Hopwood said the pot used about 5 kg of CO2 on each lift and,
apart from the initial costs of each pot, this comprised the only running cost. He said the
average cray fisherman had to buy a new set of pots, lings and floats every year, which cut
deeply into profits. He said that although the new pots cost about half as much again as
normal lobster pots, there were no lines or floats. In addition the loss rate on the hew pots
was likely to be significantly less than the old style. o

But although the new pots will probably be made in Western Australia, they cannot be
legally used there because every pot must have a float and number attached so that fisheries
inspectors can identify who is fishing where. Mr Hopwood said his company may or may hot
be able to get around that difficulty, but could see no problem in selling to the rest of the
world. The new pots are expected to be on the market in about three to six months.

—— e — e - ——
— — e ————

OMEGA-3 REVOLUTION PROMISES BOOST TO SEAFOOD CONSUMPTION
{Source : National Flsherman)

Since the early 1950s, researchers concerned with dietary hablts have tended to emphasise
the benefit of vegetable oll over animal fats in helping to reduce the likelihood of heart
disease. !t has no cholesterol, boasts an excellent ratio of saturated to unsaturated oils, and
has a modest ability to decrease cholestero! absorption. Vegetable oil decreases cholesterol
absorption because of the low saturated/unsalurated ratio. From this, most researchers
have reasoned that fish oil, with its high ratio of saturated fats, would make a poor balm for
heavy hearts, never mmd the occasronal Tumours to the contrary o
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Fish oil Seemsan; unlikelydcandtdate tot wage: cellutar war agalnst cholestetol and. saturated
discouraged further mvestrgattons for three decades What the researchers dtdn't know about
until noW was: Oriiegacd; Gmegai3:issihe! commaeninama:for:a group: ‘ofcunique, long-chain,
super- polyunsaturated fatly acids, abundant only in seafood. " ©mega:3:iiszan essential fatty
acid; since our bodies can't manufacture this substance it must be supplied by ingesting
foods that contain’ it:*Séa creatiirdé get: Ofnégd=g: tfomiithe’ phytoplankton {microscepic sea
plants) in their food chain. People who don't eat seafood get a littte Omega-3 from the leaves
-of:plants;: Those=whose=diet is-primarily=marine-based, sugh: as-:--:Eskrmos and Japanese - hvmg-
in fishing villages, ingest an abundance of Omega-3 ands have, virtuaily:ne |

When eaten and metabolised, Omega-3 appears to do at least four thlngs to ctean up our blood
and- counter :theseffectsiobiother; less beneficialifats. Firstly,:it lowérs:glasma. cholestarol
levels:better: than vegetable oils:doesStudies vary ‘considerably;. but.it ‘appears: to!take:thiee
trnte as much: vegetable oul asi flSh oil te attatn xthe same decrease in. choldsterbl tabsorptron
e tgeren] S P : an el agibizns STE IR TR T oG e
Secondly, Omega 3 dramatlcallyf decreases the level of plasma trrglycende the most
common form of fat in food and the body. This is a much more recent discovery. The role of
tnglyee’ndee imiheartidisedse 'hds tyet: to-bevclearly:edtablished.: The renewned: Framingham
Héart :Study; - donducted 'in. Massachusetts,.-howeverihas “shown that.thechigher one's
triglyceride /level upen ‘entering-the:stady, the: higher the.subsequent raté of coronary heart
disease. (Beguniin: 1949, the Framingham projett: is the longest- runmng epidemiological
study in the world, credrted Wlth flt’St suggestmg that certarn I|fe styles lncrease the nsk of
heart dtsease) e ; D
iTey % DS . e
The thrrd functron of Omega 3 is yet. another quite:-recent dtscovery Omega 3 alters the
balanee-of lipoprofein's::in: the ‘bloed:: ‘These fat-and-protein” molecules: are: like: little trucks
that haul cholesterol and tnglycende in and out of the bloodstream Very-low-density
lrpoprotems (VLDLs) ‘and- Tow- -deRsity” lrpoprotems (LDLs) trick: thig" fat ‘into ‘thie: blood,
while ‘high- denS|ty llpoprotelns (HDLs) truck: it-outiIn"order-to' 'kesp:yolir ‘blood’ fréé from
too muehy fat; you need a high ratro!of MDEs o VLDLs ahd TDLs, and the enlrghtened diagnosis
of ‘Heart health Hew " invelvas” measurmg Ahigdratio. tOmega 3 tmproves the ratlo
'rftcantly, reducmg VLE)Ls ar ‘LDLs while:mcreasrng HDLs i :
w Y imy e : ;
Flnally, @mega -3 alters pla'telet functron Platelets are. the cells\ in blood respon51ble for
clotting/xOmega=3 makes them. less: strcky ~ less: likely to aggregate, or. :clump;; This_effect
of Omega:3.has profound implications for. the:prevention -of clots leading: to; strokes and
heart-attacks..:Beyond: this, Oméga:3 may: actually.:teduce the- total - nymber: of. ptatelets,
posmbly another factor in reduced blood clotting-ameng:those ingesting the substance.;-

R IR T i 1Y e B - 4t

These:four functions-of Omega:3:don't apply..only to ‘ocean fish = shelifish alsq.contain high
levels-of: Omega:3.. Recent ‘discoveries -have. shown_ that: mueh. of :what was-thought to, be
cholesterol in;oystersrand-clams: is .actually; non- cholesterol sterols. These: sterols contain
Omega-3.and markedly reduce the body S absorptton of chotesterol and saturated tats — just
as fishoildogs. i -7 w0 v lema ta 0 e e : .

These_ four attributes of Omega-3 are noteworthy in themselves and could soon play a key
role in redetrmng t for all. But there exists: anathier, diméhision. 10 _Oriiega-3
research, ong that helps a¥%plain’ why a~second ‘wave of’s’tudy‘ has begun focusrng ‘this tlme
not s;mply on heart dtsease but on a wide range of man's most dreaded drseases

cn ties |n wrth another revolutron now under way —_ our Understandlng
: chamsms work. | This may be a puzzllng statement fo anyone making the
common (but’ erroneous) assur'n n that we know How' illnesses such as multiple scleroms
and cancer. work ih truth, we dont know But. so‘me light is beginning to’ ‘dawn. In 1971, a
ma)or b:eak hrougn occurred in our. knowledge of’ dlsease processes, with’ the Nobel Prrze-
winning discovery as to why asptnn relreves aches and _péains, Aspirin slows down a specrflc
metabolic activity, convincing the body to stop tofiuring Tiself. Subsequent ressarch’ by
others soon revealed that this activity was the cellular production of eicosanoids. While
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much remains to be learned about them, eicosanoids can be described as powerful, hormone-
like compounds that the body produces to defend itself. They regulate various bodily
functions, such as platelet aggregation and muscle contraction. They are composed of fatty
acids received through the diet: what we eat determines which eicosanoids we get and how
strong they are. Vane's discovery was important because it provided the initial clue that the
body may often give itself a certain disease. With the best of intentions, the body may read
certain signals, decide it has a crisis on its hands, and start pouring out a flood of agents to
deal with the problem — only to provoke a far worse situation: a disease.

What does all this have to do with Omega-3? It appears that eating fish is similar to taking
an aspirin, but while aspirin is curative medicine, Omega-3 is preventive medicine. Like
aspirin, Omega-3 slows down eicosanoid production. '

Not surprisingly, the dominant fatty acid in the diet of most westerners is Omega-6, derived
from vegetable oil. From it the body makes linoleic acid, which in turn provides the building
block for a specific set of eicosanoids. A whole family of diseases, including arthritis,
multiple sclerosis and allergies, has been linked to over-production of these linoleic-
derived eicosanoids, not because they are 'bad' for us, but because they enjoy a position of
overwhelming dominance in our diet. We simply seem to be ingesting too much vegetable oil.
When we eat fish, however, we introduce a different fatty acid into our enzyme system,
which in turn results in a different set of eicosanoids, a counterbalancing set. We give our
linoleic acid some competition. One of the most dangerous eicosanoids, if aillowed to over-
produce, is thromboxane. Platelets produce thromboxane to initiate platelet aggregation.
Over-production can lead to thrombosis, or blood clots, a common killer. Like most of our
gicosanoids, thromboxane is derived from the Omega-6 in vegetable oil. Allowed to run
rampant, it will turn your blood to mud. But Omega-3 makes an eicosanoid called
eicosapentaenoic acid (EPA), which reduces the platelets' ability to produce thromboxane.
We may need a certain amount of Omega-3 in our diet to keep the Omega-6 from running
wild. : :

The Omega-3/eicosanoid discoveries haven't penetrated far into the medical profession yet,
much less into the public arena. The material is complex, some of the theories are half-
baked, and much of the research is mid-stream. Nonetheless, Omega-3 presents a serious
challenge to the current notion of a balanced diet, It suggests that we need to balance the
composition of fats in our diet by adding seafood.

How much fish should we eat? Could we eat too much and damage the blood's ability to
coagulate? There are no definite answers yet. Two long-range studies, however, provides
clues. The first is that of a Seatlle physician, Dr Averly Nelson, an unsung hero of the fish-
oil saga. As a young man, Nelson read that a shortage of red meat in Norway and other
countries during World War i had resulted in a high consumption of fish — and the
incidence of hearl attacks during the same period had plummeted in those countries. Nelson
eventually built up a practice in the north-west United States, specialising in the dietary
treatment of heart disease. To test the fish oil angle, he routinely asked his patients to eat
fish as their main entree three times a week, every week, as long as they were in his care.

Some patients agreed, some didn't — and from 1953 {0 1972, Nelson monitored the results.
The 80 fish-eating patients ended up with four and a half {imes fewer fatal heart attacks
than the 123 abstainers. Unfortunately, Nelson published in the 'wrong journals' and the
dramatic results of his work went largely unnoticed. A better fate was reserved for Dutch
scientist Daan Kromhout. He recently published the results of a similar study, which has
made him world famous, at least in scientific circles. For 20 years (1960-1980),
Kromhout studied 852 middle-aged men living in the small Dutch town of Zutphen. He
monitored the amount of fish eaten daily by each man and found that the mortality from
coronary heart disease was more than 50 per cent lower among those who ate at Jeast 30 g
{1 oz) of fish per day than among those who did not eat fish at all. 'As little as one or two fish
dishes per week may be of preventive value,' Kromhout wrote.
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Nearly:half:6f:all> Americans: go.to:thes gravesbeecaiserofisome . foim: of Heatt disease;and:.an
estimated: two-thirds die witfil leSions im4heir arteriesiuThey stmplyreat: too:much:fat::Forty
péri centof itheir dailyycaldriesiicones fromufat) whereas) theAmerican -Heart:Association
recommends asmaximum:ok:30per centsThere is-aclearneed fo cut fat.intaké:.. Beyond:that,
howeverw@mega 3 research mdrcates ;tha W|sdam df"addlng;some seafoed to our. dlet Flshr—o;l
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ﬁ
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(Seurdet” Nt
Laboratory}

fror t963 h ug_h 1985,
ficial reef modules sed' it boh

d“'d’ur‘mg In) year the composmon of’ the flS
Assomations and the res’aurces a-r- sifmilar! of'the National' Marme Ftsherles
_ S, ‘evaluated: fhie itnpécts’ of “the

arfificial’ 66ts ‘on' f S)\ _a- ~ and=dctc5pus in‘the twa Tegions By
comparmg the e int the case of octepus) Between:the two
regidns ag'y -i"oh of' therr respectlve cumula g-artificial reef volume. A tine! series- of
gatch datd Trom 940 to- 1985 for both East and-Wesi Shimamaki servedas the basis for the
evaluation for flatfishes and Atka mackerel, and the catch time series, together with a time
senes of _cpue from 1f965 to 1984“ was used‘for the evatuatlon of the |mpact of the artificial
f ‘t P Ct p'lJ H I TSR EIL By I YA

17—,

97 il ' tifi 'fdeployed ther Was: a‘ threetold
incréase in’ vésse] tonhage:in the “B6topus figei nf'-'-laoth East and West ‘Shlmamakl and octopis
catches increased about 7 times in West Shiriamaki- ard 2:5 tiries:in East Shimamaki-diring
the same pertqd It is estimated that 100 cu m of artmcual reef volume lncreased the octopus

; MO e BE at

acquxsrtron of reference,\matenal Papers ;and ibooks 1l
particular protect appear dlfflcult |f not tmposatble 1t

in thé'nerthem hemlsphere and new advance and.fechniques take time 10, percotate down"to
researchers in. remote areas Geographtc |sotat|on is..not the only problem, in many
mstances tesearch budgets are small.and do- not encourage subscnptron to. scrent;frc and
absrracung Journals S T I e
For several years | worked as a fisheriés scientist for the Papua New Guinea Gov’érnrnent and
encountered all of the above problems in trying to obtain references for the field laboratory
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at Kavieng, where | was stationed. Kavieng is a small fown approximately 500 km north of
the capital city, Port Moresby. The accepted method of acquiring references and books was
through the Fisheries Division central library in Port Moresby. For a variety of reasons the
library was often unable to provide the field laboratory with requested references. This
anticle describes how my coileagues and | managed to overcome these problems and sets out
to demonstrate to other fisheries scientists working in the tropics, and remote from the
mainstream of information exchange, that reference retrieval is not a lost cause.

In the absence of journals, researchers rely on receiving a photocopy or a reprint of a
particufar articie. Unfortunately photocopying costs money and most libraries will not do it
free.

In Papua New Guinea and Australia, an institution must belong to the Library Association of
Australia (LAA) 1o be eligible for photocopying services from a particular library. This is
because the LAA issues photocopy vouchers which are used by libraries and institutions in
the region to pay for photocopying. Fortunately, laboratories such as ours at Kavieng can and
did join the LAA as ‘Voucher Only Members'. We could buy photocopy vouchers and obtain
photocopies of papers. Membership in LAA cost A$ 25 and gave us access to the scientific
libraries of Australia. We found the CSIRQO's Division of Fisheries Research library the most
useful, followed by several of the university libraries. When we could not obiain a reprint
(which only costs the price of a postage stamp), we bought photocopying vouchers which
then cost A% 3.00 for ten pages of copying. _

For newly published papers, especially those pertaining to tropical fisheries science, we at
Kavieng found iwo ICLARM publications particularly useful: Naga (formeriy the /{CLARM
Newsletter) contains an information section that serves as a current awareness journal for
tropical fisheries science; Fishbyte, the periodical of the Nelwork of Tropical Fisheries
Scientists (NTFS), contains similar information. Both publications give the author's address
with the article title and journal reference. Thus reprints may be obtained cheaply. Copies
of many papers (e.g., FAQ Fisheries Circulars) and reprints are often available on request
for NTFS members, while ICLARM's free Selective Fisheries Information Service can
provide material and references in response to specific enquiries.

Many readers of this article may be aware of the current awareness journal, Current
Contents, published by the Institute of Scientific information (!Sl) in Philadelphia, USA.
But few probably know of a service ofiered by I8! called Custom Contents. Rather than
subscribe to the main journal at a cost of US$ 415, one may nominate only those journals
which are of relevance at a cost of about US$ 10 per journal.

Another method found usefu! for acquiring literature was to gain inclusion on as many
institutional mailing lists as possible (e.g., South Pacific Commission, US National Marine
Fisheries Service, SEAFDEC), particularly where publicatlions are free. Writing to
embassies of various countries to help track down reports (especially old ones) published
by government fisheries agencies also paid off from time to time. For books, we found it
useful to establish an account with a major bookseller in Britain. The account let us buy on
credit and we received regular notification of up-coming publications in the life sciences
field. '

it would be naive to expect comprehensive information retrieval and current awareness to
be entirely free. Unfortunately, there are fisheries scientists in the tropics who have
budgets so low that even postage is a problem. This article may help those scientists to lobby
for some funding, since costs can be kept to a minimum, and any scientist who cannot access
information is being denied an essential tool of the trade.

Naga would be interested to hear other researchers' accounts of how they face or overcome
the problems of keeping up to date in remote areas. The best stories will be published.
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KIR 10 Detail

WES 8 28 ft  Fishing Catamaran (plywood)
WES 8 1 Lines ‘

WES 8 2 Structural arrangements
SAM 10 9.0 m Aluminium Catamaran
SAM 10 1 Structural arrangemenis
SAM 10 2 Sections 2 and 6

SAM 10 3 Plate plan and press
SAM . Buoy for Fish Aggregating Device

SAM 1 Plan :

NiU 1 11 m Aluminium Cafamaran

NIU 1 1 General arrangements
NIU 1 2 Hull/deck arrangemeants
NIU 1 3 Midship frames 4-8
NIU 1 4 Frames 10-12-14
NIU 1 5 Weight positions trim
NIU 1 6 Cabin shade lifting .
"NiU 1 7 Engine beds

NiU 1 8 Hull deck layout -
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TONS 1 General arrangements
TONS 2 Lines

TONS 3 Construction

TONS 4 Sections
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TON7 1 General arrangements
TON7 2 Lines

TONT 3 Construction
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TON7 5 Details
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SOi 1 1 : General arrangements
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S0 7 ‘Materials
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S012 3 Details
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5to 8hp

2 Propsier moadmum
diameter 19 ins {490mm)
Propeiier shaft length
25m
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fusl In jerry cans
Sheering wire conimol
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PNG 1 11.0  Transport/Fishing Canoe

PNG 1 1 General arrangements
PNG 1 2 Lines - :

PNG1 . 3 Construction

PNG 1 4 Sections

PNG 5 Dugout Outrigger _

PNG 5 1 . General arrangments

PNG 5 2 Detaiis

PNG 6 Oro Bay Outrigger Canoe

PNG 6 1 General arrangements
PNG 6 2 . Details

FiJ 5 8.6 m V-Bottom Fishing Boat

FlJ 5 1 General arrangements
Flf 6 6.4  Fishing/Transport Boat

Fid 6 1 General arrangements
FIU 6 2 _Lines ‘

FIJ 6 3 Construction

FIJ 6 4 Sections

Flu 8 5 Building jig & backbone
FlJ 6 6 Plywood utlisation
FiJ 6 7 Materials

FlJ 6 8 Fastenings

FIJ 8 9 - Order list

FlJ 6 10 Order list
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FERTILIZER SPEEDS CLAM GROWTH
(Source: Micronesian Mariculture Demonstration)

Because tridacnid clams depend on symbiotic, photosynthetic algae (the zooxantheliae) for
most of their nutrition, it has long been suspected that artificial enrichment of basic
nutrients such as nitrogen and phosphorus might enhance clam growth. Previous work by
Frances Wilkerson and colleagues at the Micronesian Mariculture Demonstration Center
(MMDC) showed that tridacnids take up dissolved inorganic nitrogen (as nitrate and
ammonium) in fow concentrations from seawater, and that the zooxanthellag are responsible
for this uptake. Studies. in progress at the MMDC by Lee Hastie have recently provided
evidence that clam growth rates can be improved significantly by exposure to micromolar
concentrations of dissolved inorganic nitrogen. In a recent experiment, eight statisticaliy
similar groups of 20 juvenile Tridacna derasa were tested. Four of the groups, the
controls, received no enrichment. Two groups received a daily 16-hour 'spike’ of potassium
nitrate (50 micromolar NO4;™) and two other groups received a similar spike of ammonium
sulfate (50 micromolar NH4¥). At the end of the two month experiment, each of the four
enriched groups had grown significantly faster than their respective control groups. On
average the fertilized clams grew approximately 15 per cent faster that the unfertilized
clams. These findings are of direct relevance to commercial tridacnid haicheries. They
suggest that present nutrient levels (and clam growth rates) in mariculture tanks may be
suboptimal, and that there is substantial scope for growth acceieration with nutrient
enrichment. Further work is needed to test the effects of different nutrients, concentrations
and exposure times. It is possible, for example, that the 15 per cent jump in growth rate
observed over 60 days can be improved by fertilizing clams over many months. One
negative side effect of the experimental fertilization was an increase in fouling caused by
rapid growth of filamentous algae. In farge-scale mariculture tanks, however, fouling can
be controlled effectively by polyculturing juvenile clams with active algal grazers such as
trochus and rabbitfish.
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THE MANAGEMENT OF YELLOWFIN TUNA IN THE HANDLINE FlSHING INDUSTRY
OF HAWAIl — A FISH HANDLING HANDBOOK by R.:’ Nakamura, J. S Akamme, DE
Coleman and S.N. Takashima, 1987, University of Hawau ‘32 pp.

This handbook results from the authors' research into an effect ‘they:‘eali“Burnt Funa
Syndrome, or BTS, (see SPC Fisheries Newsletter #39) that is estimated 'to have caussd
losses as high as US$ 1.4 million annually in Hawaii's large tuna mdustry -

3
BTS, they say, is common in tuna taken by:trofling and. handhnmg, when the fISh S struggles
on the line causes chemical-physiological changes whichirender the flesh 'pale and watery
and [with] a sour-to-bitter taste and chewy texture

The authors draw on the findings of various: other research efforts mto the Iandlng of poor-
quality fish, to conclude thai the essential problem of the large-tuna industry is Ioss of
quality resulting from slow, inefficient coohng and poor handlmg of the fish.

The booklet sets out to detail step- by step landmg, ‘killing, cleaning, and chxlhng
procedures which are most likely to produce fish of top: quality. Each processing step is
clearly explained, and particularly well iliustratedwith clear, anatomically correct
drawings, which are easy to follow. The authors'have also included sections o the
appropriate ice/seawater and ice/brine mixtures, and- rceboxes and numerous practlcat
tips for the warking fishermen. : (

Copies of this booklet are available at US$ 4.00 from, University of Hawaii, Sea Grant
College Program, Communications Office, 1000 Popo Road, MSB 200. Honolulu, Hi 96822

BIeed fish .by cu:’Emgbehmd the - - Bléedfish by cuttl.ng'blaad Vessels | Cut the intestine gear the anus. -
" . pectoral fin, Tyl . attoporgils. . O Co e

S

Cut upper end’ af qlite- ! N " Sérub spme thraugﬂ gil Gmed. g'url:ed fish with head ar: ang-
) head attachment ’ . apamng‘s’u rgn remove the : - ., [ngremoved..
L . . L ey.

" The handbook inbludes detalred well illustrated, step-by-step handling
‘ - procedunes for tuna o S
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FIRST ASIAN FISHERIES FORUM PAPERS PUBLISHED
(Source: Asian Fisheries Forum}

The first Asian Fisheries Forum, held in Manila, Philippines in May 1986, drew 289
scientists working in the fields of fisheries and aquaculture, representing 27 countries of
the Indo-Pacific faunal zone.

The procedings of the forum have now been presented in book form as The first Asian
Fisheries Forum, 1986, edited by J.L. McLean, L.B. Dizon and L.V. Hosillos.

The book contains 107 papers presented al the Forum, covering topics including aquactlture
systems (integrated farming, monoculture, genetics, socio-economics); biology
(developmental, general); biochemistry, fish heaith, pollution and toxicity (bacterial
disease, parasites, toxicity, viruses, general studies); fisheries (education, development,
management, gear and methods, information, post-harvest handiing and marketing, resource
assessment); nutrition and feeding habits; physiology and reproduction.

The book is available at US$ 60.00 airmail within Asia, and US$ 64.00 eisewhere, from ‘the
Asian Fisheries Society, MCPQ Box 1501, Makati, Métro Manila, Philippines.
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David Holts and Earl Weber  .a:0s tuiv
‘Natlonal Marine Fisheries Service
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u,; p,e;s of, comm cnal “nd re atlonal flS Ting

'iarge pelagtc fish is Useful it the" identification of
their, habltat,,preference and; wxll aliaw for“ Anore. dlrect;and\ ient placement of fishing
effort. Accurate. knowledge ef vertica[ and horlzontal Swirnming -patterns, . the. distribution of
swimming speeds and temperature (depth) preference aré also important in developmg
growth models, and in determining individual energy budgets. This (northern) fall, the
authors and DFG Biologist Dennis Bedford participated in six one week long tagging and
observation trips in the Los Angeles Bight. The 60 foot sport fishing vessel, Pacific Clipper
was chartered for these studies.

E T
COOQPERATIVE SONIC TRACKING STUDY QF BILLFISH
NATIONAL MARINE FISHERIES SERVYICE
CALIFORNIA DEPARTMENT QF FISH & GAME
34°N —
CHART SHOWS HORIZONTAL
MOVEMENTS OF BILLFISH
OVER 24 HOURS
Santa
Catalina Is. Clemente
C\ Brasadbiil
S5M2 sSM1
33°N — . San -
i, Clementd [s.
Oiega
nit“d sune.‘a 5 .
Mszll:o 1
Los ! ?
Caranados
¥ Sixtymile Bank
3_2"-'N T —]
!
119°wW 118°W 117°W

Figure 1. Horizontal movements of billfish over 24 hours
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Figure 2. Chart of diving behaviour of striped matlin (SM1) over 24 hours

" The first striped marlin was caught and tagged just after noon on 27 September, 1986, only
six miles east of Avalon, Santa Catalina Ilsland. The vertical and horizontal movements of this
fish were tracked over a 24 hour period (Figures 1 & 2). The fish traveled generally south
for 37 nm at an average speed of 1.5 knots, aithough this varied between 0.5 and 3.5 knots.
It spent 63 per cent of the period at or above 12 m, 36 per cem of the tlme between 12 and
40 m with only four short descents to below 40 m.

The second mariin was tagged near the west end of San Clemente Island and tracked for only
three hours, when the signal was lost due to a damaged hydrophone wire. Replacement of the
defective hydrophone took approximately 30 minutes but efforts to relocate the fish were
unsuccessful. This second marlin traveled 5 nm in a southerly direction and stayed very
near the surface during the tracking period (see Figure 1 — SM2 frack).

SUNSET MIDNIGHT © -SUNRISE -
5.NOON, 1400 1600 , 180 , 2000 , 2200 2400 0200 . 0400 , 0500 . 0800 1000  NOON
450
20
~‘1oo
40
1150
80 1200
{250
80 - - - -
. DEPTH ‘ : - ' DEPTH
(meters) _ ' ) : ‘ ' _ (feet)

Figure 3. Chart of diving behaviour of striped marlin (SMS) over 24 hours

These observations closely ‘matched ihe results of another trackmg of a stnped marlin
conducted in 1982. This fish, also tagged and followed by the authors, travelled north for
four hours, remained relatively inactive in the evening hours and then proceeded west for
the next 17 hours. While traveling at an average of 1.5 knots, the fish covered a total
distance of 18 nm (see Figure 1). Nearly 86 per cent of the tracking time was spent in the
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“top 107 of the water. It made only iva Shart,” garly morning descents below 30 ™ (Figure
1 8). These vertical and l'ronzdhtal observatlons of! stnped marthare in sharp contrast to the
'f movemen’fs of the swérdfish, ~2ho nugs  du .
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Figure 4. C’hart of dwrng behawour of broadblll over 24 hours

; The swordfish was_tagged. by a commermal harpoon flsherman halfwaynbetween Avalgn, and
Dana Point, California. This broadbill travelied in a broad clockwise circle that covered
{ approximately 17 nm akid“grided 8 nm norihiwest of the location where it was tagged. This
 fish spentiessentially all of the time befow 10:m: ard- descended-below:320 mon two different
I occaswns During, -each of these deseents tha swordf:sh went from 45 m o over 320 m in
! less ithan ;15¢ minutes. This oonstltutes a change in ;ambient pressure from 80" pS| to over
\ 570 psn and; temperature change from 14° C to 8° C.'The first deep dive occurred in: the late
i afternoon’ and lasted about 90' minutes.' The second dive started at 08.45 hours the’ followrng
| morning and lasted just over three hours.. This particular dive occurred at the '14 fathom
: spot’, a small bank reaching to within 57 fathoms of the surface. Here its forward progress
* decreased and it appeared to be foragmg at, or very close to, the bottom.
ll
Prehmlnary results of this work indicate that the dive behaviour of the two specxes of
:‘ bl!msh differs greatly. Our tracks suggest that swordfish and striped marlin spend 100 per
. cent'of the night time-hours at depths between 10-m and-50 ‘m. The ‘striped marlin spent 60
tol 8@ per cent of their time between 10 and 30 m deep, but did not go below 60 m. Vertical
. excurkions were more numerous at night but also occurred at irregular.. mtervals
- throughout the tracking period. The swordfish spent considerable time (1.5 and 3.5 hrs) at
“d8piRsTover 1000 (300 m). Both dives WeTs marked by “abrupt déscénts (dnd ascents),
which;;is .remarkable ;considering the.. .trernendous. -physiological stresses: on- the fish..from
changes in water témperature and pressure. The swordfish appeared to be orienting to" the
shallow _bank: where its: second deep dive oceurred: Marlin.tended to. swim faster and in. a
more contmueus dnrecnon The. extent of- their vertical excursions, for the .most part, was
Iimlted to the. dark per;od between mldmght and first hght ThlS was afso the penod of least
honzontal movement w _ o _

Sevéidr factors i 'thei"r‘b;ehaw‘edr'ar'e ‘simi‘rér’in‘ both billfish’ sp‘e&;i’eé and also in"bthér
pelagic species. As with several species of tuna, bilifish show no reluctance to descend into
the colder waters below the thermocline. In two separate dives, our swordfish spent 19 per
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cent of its time in very cold water. At night, tuna generally shift their modal depth to the
layers nearer the surface. These billfish showed no obvious sign of this behaviour. The
vertical excursions of marlin tended to be greater between midnight and sunset but
swordfish indicated no increased activity during the period. Marlin covered a greater
horizontal distance and maintained a steady depth over longer periods than did the swordfish.
Biologists have suggested that some tuna species reduce the frequency of vertical excursions
during periods of migration. '

During this study, we tagged three fish in 30 boat-days. This clearly indicates the difficulty
of catching and successfully tagging billfish in Southern California waters, where they only
occur seasonally and are never very abundant. The co-operative programme is planned
through next year in order to obtain additional tracks of the movements of both species of
billfish. Final results of this study wilt be released at the end of the 1987 season.
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During Environment Week in June 1986, the Kingdom of Tonga planted a bro
clams (Tridacna derasa), or tokanoa, on a reef in Nuku'alofa Harbour in an attempt to
revitalise the stocks of these animals around the island of Tongatapu (Chesher 1988).
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The Project, organised by the Ministry of the Lands, Survey and Natural Resources, with the
co-operation of the Fisheries Division of the Ministry of Agriculture, Forestry and
Fisheries and the Marine Research Foundation, was the first attempt in the Pacific to
increase natural popuiations of giant clams (vasuwva) by relocating natural stocks in
micro-parks.

Tridacna derasa: a. Lateral view of shelis. b. Upper view. c. Geographical
distribution
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The relocation of natural stocks of giant clams into shallow protected embayments is not a
new idea. Johannes {1982) reported that the people of Manus Island in Papua New Guinea
collected giant clams and placed them in protected areas on the reef. These clams were left
alone until long periods of bad weather prohibited normal fishing &ctivities. Chesher (1980
and unpublished data) observed stocks of relocated and protected giant clams in the
Shortlands Islands of the Solomon Islands, and near Tagula in Papua New Guinea. Reports of
protected giant clams placed near villages have also come from Saval'i in Western Samoa.

Although a by-product of these cultural practices may have been a local increase in the
natural population of giant clams, their purpose was to provide emergency food stocks and
not, as in the modern exampie, a dedicated effort to revitalise the dwindling stocks of
T. derasa. A second, and major, objective of the Tongan Vasuva Circle Project is to increase
public environmental awarenass and foster public education on the survival requirements of
marine food organisms.- ‘

Tridacna gigas: a. Lateral view of sheils, b. Upper view. c. Geographical
distribution

The larger species of giant clams have become extinct or seriously endangered in many
Pacific Island areas through overfishing (Hesler and Jones, 1874; Bryan and McConne,
1976; Pearson, 1977; Hirschberger, 1980). Although apparently abundant within the
recent past, T. gigas has not been seen alive in New Galedonia or Fiji for the past two decades
(Magnier, Adams, personal communications). McCoy (1980} found stocks of T. derasa
dangerously low in Tonga and stressed the need for protective measures to avoid overfishing
ali the giant clam stocks. McCoy also recorded the apparent extinction of Hippopus hippopus
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in: Tonga. The- tnternational-Union. for: then:Conservationof Naturg:.and:; Naturali Ftesources
t(lUCN) has ptaced bOthz‘T 'iga_s_,an_ ﬂ,-derasa-qnthe.;endangered:specte‘s lis

..0 t

y interr lonal research protect has beengunderwayrfor so-m time; to .in
--knowtedge Q the=. brelogyj f«the glant, clams :and metheds -by- which: the may.:be ultu_red
(Munrg:.and- Heslrnga,,1983} Both,- Ta grgas and) T derasa. have been ;successfully. mass
cultured in running sea water systems in Palau (Heslinga ot al) and juvenile specimens
have: been: shippedite Guam;:¥ap,; Hawaii,;:Pahnpei,:California, Fiji; the Philippines:@and
Marshall::Islands:(Heslinga:'ét-al; -1983; 1984:: Lopez and.Heslinga, :1985):1: However,
‘questions have: been:raisedi:about ;environmentah ipeoblems: which: mtght to!tow transfers of
-grant: clams frem one ocean area, to another Munro et al,~1985)t; S, £

it Leinte i g It R ’
The cutture of grant clams has been proven in one location as a researc¢ _.projeot A trrat
commercial-scale hatchery has been started in the Solomon Islands and the researchers
involved urge other interested countries to awart the results of thls facrlrty before

-attempting: “further - efforts (Pernetta;~1986}).—

many technlcal bloiog‘lcal and 'economic hazards. Perron e
report, for-exar _Ie that an outplant:ng of seed clams fr,' . lau onto a, reef in Yap resulted
yn-of the-gast small_gastropods are
venlle gia ‘clams (they do not kr[l adults) and. divérs had to’ clear them from
B rays,by and- to- prevént serious loss of: the st Ks.: Other still unknown
‘ ators may- serjously: hamper clam culturég activitigs in the: future. Since the
giant clamg hature tg fe ale size only after five to eight years,-and since the new shipment
" guidelines (Munroef: +1985) call for the shipment of seedhngs pot adults, any new
- hatchery where adults are not locally available would need to operate for quite a long time
before actually producing any product

' diseases a

“In the meantlme while all thrs is bemg worked out the natural stocks need 16" be protected
and, if possrble augmented The basic redson for the clams becomrng rare.or extirict needs to
be exarined and various features of the. brology of the tridacnid ¢cidms must be researched.
Above all, the public neéds fo be made aware of the néed fo use miarifie fésources wisely. The
' Vasuva Circle Project provides a basis for these needs by promoting the creation of
* protected groups of clams. The clamis are cotlecfed from wild stocks and then arranged in
' gircles, in areas near villages where they can be cared for and monitored.

- Giant clam circles to 'protect and a"r’i'gm'ent' natural stocks

-

L Wil giant clam circles protect and augment natural stocks of these animals? The concept is
supported by consrderable biological ewdence :

— Gutant clams are males when they are first sexually mature and later become
functional hermaphrodites. (Wada, 1954). Spawning is.induced.in nature by the
--- presence-of -chemicals- associated-with-the eggs.-Normally-the -spawning- cycle-
_Involves the release of sperm and subsequent release of £ggs. "This results in a
“‘chairy 'spawning reaction-over a reef: but rénders the species liable’fo the non- -
fertilisation of eggs in depleted populatron‘ ‘(Munro and Heslinga, 1982).

“ The larger the clam, the fmore’ eggs are produced ‘The mcrease of eggs |s a' '
“’Ilogarrthmrc relatronshrp ‘ -

F -, 0. 00743L

. 1]

(for Tmaxrma [Jameson 19?6]) which“means the’ larger adults are the marrr"'
egq producers and dre important to the level of population fecundity: g C



SPC Fisheries Newsletter # 43 Page 29

— The larval lifespan is short, from 7 to 10 days depending on conditions (Gwyther
and Munro, 1981: Beckvard, 1981} and the juveniles apparently settle out near
the aduits (Yamaguchi, 1977: Chesher, unpublished data).

— In areas where giant clams are kept in protected embayments for emergency food
supplies there is an abundance of clams of ali sizes in the same bays and in
nearby fringing reef environments (Chesher, unpublished data).

Placement of the clams into circles has several justifications:

—  The orderly placement of the clams assures they will not be mistaken for a
natural population, but are clearly placed there by someone. Mistaking a clam
circle for a natural population is not likely if the circle is put near a village and
is done as part of an environmental awareness project. But its symmetry should
help identify it as separate from natural stocks to anyone who is not familiar
with the project.-

— The spacing of the clams is impotant to maximise spawning potential. Braley
(1984} has presented evidence that maximum spawning activity can be inhibited
by clams which are too far away or too close together. The circle makes the
spacing regular and places the clams in a position to ensure that nearby clams
detect any spawning activity regardless of the direction of the water currents at
the spawning time.

— A Dbroken circle will be obvious at once and the dead or missing clam can be
replaced.

—  Each member of the circle can be identified by its position and this will assist in
growth studies as well as spawning and mortality studies.

To find out if the hypothesis is correct, the Marine Research Foundation and the Center for
Field Research have begun studies into the giant clams of Tonga. During the next three years,
they will work in association with the Governement of Tonga to:

—— Inspect, 1ag and measure the clams planted in June 1886 and repair the cwcle as
needed;

—  Search for juveniles in the vicinity of the clam circle and down-current;

—  Conduct hydrographic and bathymetric studies of the embayments of Vava'u to
determine the most favorable locations for vasuva circles;

— Encourage and assist in the mstallatnon of clam circles in the most favourable
locations in Vava'u;

— Investigate the existing natural stocks of all species of giant clams in the vicinity
of Vava'u and other island groups if time and weather permits;

'-f— - Conduct trangplanting experiments to determine the best methods of moving the
clams from their original habitats to the experimental sites;

-~  Tag the experimental and selected natural populations for growth and mortality
studies;

— Investigate the predators and diseases of the giant clams in Tonga and identify
potential hazards for large settlements of clams or for grow-out sites from any
future cuiture activity; . :

— Study spawmng activities in the clam c&rc!es to determine optimum spacing of
~ the brood stock and subsequent egg and larval dispersal in the embayments;
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— Resurvey, iheyareas.in. Vavaurwand;Tongatapu;over:: a-period:<of  twosar. three
‘?successwe years; o determ nenchanges tg:the:clam .populations:. As a: -part:of-this
activity, base-lirie tnformatlonr on- subsistence.and eommercnal harvesting-af the
clam specnes in quest:on wil be gathered

T AL AR Pt
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How to make a glantr clam.
Location CSolianiiita brovan 3o aeloiin el s Sl oD ™

The location:of. the, gidnt:clamcircle tsdperhaps the most rmportant aspects of |ts future
suocess“ Idea ,':..;the oirote locatton shoutdtba anila s , :

achon

There sh Tive. G ne; r the crrcle but the etrcle shoutd be made on a ﬂat
or gently sloptng boftom area 'which' i$ either coarse sand, coral rock or rubble,
or a thin layer of medium to coarse sand over a hard bottom. Very fine sand or
mud, and thick, loose sand ate not good for the ciams; :

—  The clam circle should not be too shallow or too deep: 3 - 6 m is about right;

—  Théianvai“clams  Ewin for 7- 10 days 0 theré shoutd not be very strong
currents in the area or, if there are, there should bé an’extensive area of reéfs
and shoals. down-cu ent_for the young. ¢ ctams lo sett!e on. - Yl

S I
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Spacmg !

It is very tmportant that all the, clams be of the same. species and not placed too close
together.’ When' clams are ptaoed right next to' edch other they create & new microhabitat in
which diseases and predators become a problem, Qbservations on natural populatlons of giant
clams indicates they will do, best i they are placed. about 2,m apart. L

....

The clams should be arranged neatty in,two cirgles,. .ong inside the other, with. 66 clams in

,,,,,

been found, locate an area about 50 m in dlameter wath the type of bottom specufted earlier.
There cap be live,coral heads in the,area, but,not foomany; and there should.be open:bottom
as well. Put a werght at ong.end ot a. potypropylene {floating) rope at jeast:30;m.long. Drop
the weight in the center of the proposed circle and tie a float onto the line at the surface. The
float should:;be;-about;the :size-of ar4 hbottle.: The bottom wetght should be an anchor or
something which will not move easily. It could.ba: tled to-a'piece: of coral. -

Tie a kmot:13. m. from the:float-and anothet knot at 26 m from:the float (or the end of the
line).

A swimmer then hoids-the knot or the end of the line to useline.as a guide to ‘swim.in a circle
with the:anchored end at the centres While-cne swimmer holds the ling and thus marks the
circle, two or more divers and a small supply boat move with the swimmer and: place the
clams one by one along the path described by the line. If the clams are not be put down all at
once, the. cnrcle can be marked w1th stones along the bottom wrt -one stone ptaoed at the
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place where a clam will later be put. Each clam should be 2 m from the last one. They should
be placed so they are all spaced evenly and neatly.

After the outer circle is put down, the diver holds the knot at 13 m from the float and swims
the inner circle, while the other divers follow with the rest of the clams. '

Transplanting techniques

The biggest clams are the best, as they produce the most eggs. Collect the clams without
harming them. Although they are heavy and their shells are strong, they are soft inside and
if they are thrown about they can be hurt and die. Move them slowly and carefully. Do not
break the shelis.

The clams should be kept moist and in the shade when in the boat. It would be best if they
were moved only once, from the coliection area to the protected circles. They should be kept
out of the water for only a short period of time. If the ¢clams are to be collected in an area far
from the placement site, they can be moved to a temporary storage area until ready for the
move to the circle area. The storage area should be in about the same depth as the final circle
area and the clams should be treated gentiy and pilaced correctly in an upright position in the
storage area and not just heaped together,

In many cases the most practical idea is to select the circle area and then collect the clams
and place them in the circle over a period of weeks, moving new clams into position as
fishermen happen to find them and bring them in.

The clams should be carefully lifted from the boat and handed to the divers one at a time and
then the divers should carry them to the bottom and place them under the diver on the
surface. The surface diver, holding the line, keeps the line pulled gently tight to keep it in
position. Once the first clam is placed, the next should be 2.25 m from the centre of the last
one. A weighted stick can be used to make the distance exact.

If the clams are too big for a diver to swim with, they should be lowered from the boat on a
line. Don't just drop them to the bottom or throw them from the boat as this may damage or
kill them.

Care of the circles

If the clams are damaged during collection they will die in the first few weeks. Those that
show signs of dying (the shells open and the animal does not move when poked, or white
decay is evident on the meat) should be removed from the circle and new clams put in place
after a few days. Put the replacement in a slightly different location from the place where
the first clam died.

if the clams survive the transplanting they can be expected to live for many years, perhaps
more than 30 or 40 years, and thus provide a real contribution to the local clam population.
Each big clam provides more eggs than thousands of small clams, so the bigger the clam, the
older it gets, the more valuable it is to the production of young.

At least once a year the clam circle should be carefully inspected and any dead or missing
clams replaced. People should also remove the large white murex shells (with the pink
inside) from the area of the circle as these can eat the ciams. If anyone sees some shell or
fish eating the clams {even small shells may crawl inside and eat clams), this should be
reported and the shells removed from the area of the clams,

The people of one village in Saval'i, Western Samoa, have reportedly kept clams for many
generations. The clams have each been given names and the children of the village are sent
out to brush the shells clean of growth and to be sure the clams are all right. This may
actually be of service to the clams as sponges and other organisms can damage the shell over
a long period of time. B '
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somethmg whrch wrll beneftt alt the people and that it il provrde young,, clams for many
years if it is cared for. If someone kills the clams or takes them trom the ctrcte everyone,
frciuding the’ offénder wrll be poorer if: t.’h"‘*‘-‘f-t (RIS IO
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For this reason, makrng giant clam circles is a good proiect for enwronmental awareness
week. It is a time when peopie can help improve and protéct:the ' natural WoHd: whichir turn
provides the food and beauty for gveryone. Jhe circles do not have to be built jn one day, but
‘ stz Tirishe pectéd: and cared for) durln ' Jrin
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IntFodiu'ction -

A 156" mlllron“do' ar'a year pho"'“’" - "'ndustry, mvolv"'g ‘the -regular- traffic: of
large bulk- -carrier vesselé which have “toiload“m‘ dedpivater over“a’ véry 'steép reet-slope,
has created in Naury an madvertent but lively ; and productive fishery in. rather unhkely
circumstances. A’ descnphon of thig flshery irvites’ Corrdideration” by“‘.t e lnferested in fish
aggregating theory.

Fadad with deep ‘ingtiore “watérs and lac:klng swtable sit F !jlarbou ‘development yet
requiring large vesseis to manoeuvre close io°iHe resf for loading; Nauru, in"1930, deployed
an ingenious and elaborate system of deep-water moorings. Using this system vessels of up
to 34 000 t deadweight can moor safely within a few metres of the reef-edge and, by taking
up and slacking their hawsers, position their holds directly under a swinging overhead
cantilever for bulk loading of phosphate.

The system of sixteen buoys, which has been in place almost continuously since 1930, lies
in what is locally a comparatively barren marine zone. The moorings are laid off the
western shore of the island, in the lee of the prevailing easterly winds, but also in the lee of
the South Equatorial Current, in whose stream the offshore schools of pelagic fishes are
invariably to be found. Most of the western shore is noted for pool coral growth and
generally poor bottom fishing as well. The area where the moorings are laid is subject to a
good degree of environmental interference too, from phosphate spill and from warm-water
and sewage outfalls.

Yet, for the length of the mooring system a rich marine ecosystem exists, with schools of
mackerel scad, rainbow runner, tunas and wahoo almost continuously in evidence —
particularly at the mid-water levels. On this marine oasis, in an otherwise rather lifeless
stretch of reef, a thriving, efficient and economically significant fishery has been
established.

The buoy system

The ground and mooring tackle used to secure the budys is necessarily of very heavy duty,
with the system rated to bear a vertical loading of 50 t and a horizontal loading of 12 t.

Each main buoy has its own mooring and is rated for a five year life before inspection and
replacement, though some buoys have been in use for more than seven years. On ingpection,
the moorings invariably show only a little sign of wear, the lower 200 m particularly being
almost free of corrosion or abrasion. :

The buoys themselves are fabricated steel cylinders some 6 m long by 4 m in diameter and
lie on average over 300 m of water, while their main anchors, 8 t Danforths, lie seaward in
500 m. A few matres above the main anchor a 15 t 'dumper' weight is shackled to the 75 mm
diameter ground chain. This dumper is designed to dissipate the brunt of vertical loading
without disturbing the main anchor (Figure 1).
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Outer buoy . : fnner buoy Reet staple
O 350m to reel

70mm diam.
wire rope

Dumper weight
15 tonnes

Daniorth anchor
8 tannes

Figure 1. Pr'ofilé of mootings

The main vertical line of 70 mm diameter cored wire-rope then ascends to a connecting
plate befow the buoy. From this plate a short veriical length of 70 mm diameter chain
attaches to the buoy, while a similar chain runs shoreward. This inshore chain is supported
by a smaller 'sister’ buoy and proceeds up onto the reef flat where it is secured by a steel
staple fixed into the reef.

The buoys are thus secured from dragging inshore by the combination of the Danforth anchor
and the 'dumper ‘weight and restrained from moving seaward by the inshore chain.

The whole system can be tensioned by taking up the inshore chain with bulldozers working at
low water. '

The fishermen

Nauru's phosphate industry relies heavily on contracted labour from a number of Pacific
and Asian countries. By far the largest expatriate group are the I-Kiribati and Tuvaluans,
who together number nearly 1 000 adult males, many of whom also have their families
living with them in Nauru. With an average weekly wage of around A$ 25-30 it is perhaps
not surprising that this group of former atoll-dwellers were quick to realise, and then to
exploit, the benefits of what amounts to having a huge fish aggregation device (FAD} laid at
their doorstep. Aithough the buoy system is occasionally fished by powerboats trolling for
wahoo, it is the |-Kiribati and Tuvaluan canoe-fishermen who have developed the fishing
techniques to exploit this resource most effectively.

Along the foreshore adjacent to the moorings some 150 canoes rest on trestles and, as the
phosphate industry works three shifts in every 24 hours, there are nearly always some
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" canoes out around the budys manned by ‘workers who are off-shift.” Thésé I-Kiribati-design
canoes, which. are usually built locally. for,,around A% 200 are; llght and easily carried down
to the-beach-by-one:man;.. ‘o ar :

The fishermen either padd e\out through a narrow gutter cut in thg reef or go out over the
reef at high water. As the outfer buoys lie only 350-m.from.the’ reef, little time or energy is
spent reaching the ground. From- this distance too, the fishermen can keep an eye on the
traffic of customers along the foreshore — the fishermen having Hecome keen and canny
traders. : :

e e e et

The fresh fish market is volatile and prrces fluctuate wildly dependmg\on supply and time of
‘ day, though demand is constant and enthusrastrc The mainstay of the market are the

proprigtors of Nauru's ubiquitous Chinese restaurants who must be able to serve fresh fish
~all day to satisfy the demands of their Nauruan customers. The restauranteurs enthusiasm
is regularly demonstrated by the srght of fully-clothed ‘Ghinase Ieapmg II'!'EO the sea clutching
" handfuls of banknotes to meet incoming canoss, in an effort to secure their purchase before
their rivals. ., !

‘ With tunas fetching an average A$ 4/kg, and rainbow runner: only s!rghtly less, it is the
: unlucky or unskilied fishermen who doesn't regularly equal or better his weekly wage wrth
. ong session at the buoys. _

‘The fish
Mackerel scad {(Decapterus pinnulatus)

Kiribati name : Kimokino
Nauruan name : Iqum

Large schools of mackerel scad are commonly found at, the upper Ievels throughout the Iength
of the buoy system; their occasional absence is generally“ attributed to the presence of !arge
pred Jatars,- .especially, dolphlnsiand wahoo. The average. fish is around 25. cm in Iength and .is
consrdered the. ide 3 fishifg. . - . :

S Fishmg. techmques . ce L

Light monofilament line around 2-3 kg, used drrecﬂy from a handcaster or rlgged to a’short
stiff rod-and.a-No.-10-12:Limerick hook baited .with skipjack, is the only. gear used. The fish
are ralsed and gathered by settrng a; chum tra L sually of chewed skrpjack whichi is spat
into the water as required. Plying his paddie with 6ne hand, holdrng hig' line in the other and
chewing: and seattering; chum; the fisherman, quietly: follows, the chum-trail and.presents his
baited hook just below the surface. Providing that the fish are qurckly raised, an average. 30
minutes is spent bait fishing before the fisherman proceeds to testing the lower depths with
the baits.

Flarnbow runner (Elegatrs brpmnu!ata) Lt v aswmeRr 0 oede

e

Krrrbatr name {(amaa,
Nauruag name:. Eokwoe
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Fishing techniques
Jigging

This is by far the most popular method of fishing rainbow runner and is very effective once
the fish are found in concentration. The gear consists of a 50 kg monofilament handline
rigged to a sinker of special design and with a lower leader of 15 kg monofilament, about 8 m
long, which terminates in a feather jig (Figure 2).

JIGGING RiG

‘?:\q SAMPO SWIVEL

15 Kg MONO Bm

N SUE
e
7

/

\

50 Kg MAINLINE )

, ‘ TIYING LINE TOO HOOK
500¢g
\ * LEAD ;
\ WEIGHT
\ .
\ W
SIZES 3-6 Y.l A M o
MUSTAD BEAK HOOKS (3 FEATHERS TIED WITH RED COTTON

\ b £ e —

CHICKEN FEATHERS

Figure 2. Jigging rig

The sinker is most often fabricated from a 60 cm length of brass rod or heavy wire, with
extra weight added towards the centre and swivels rigged at each end. The principle is that
the sinker be heavy enough to carry the gear down quickly, but streamlined enough to be
drawn up through the water with the least resistance or disturbance.

The jig is handmade using Mustad beak hooks, or a similar hook with a turned-in point,
ranging in size from 3/0-6/0. Light chicken feathers (usually brown and white) are
whipped onto the hook shank just below the eye, with cotlon thread, and extend two shank
lengths below the bend. Overall jig size is determined by the size of fish expected.

Once in position the fishermen drops the sinker, which carries the jig down 1o the desired
depth (around 50-80 m). He then begins to draw the jig back up through the water with a
brisk upward sweep of his arm. The other hand is used to flake down the line as it comes
inboard, ready for the next drop. .
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The jig's action through the water is regarded as imitating the:darting:and:pausing of a squid.
If no bites are made the gear is dropped to progressively lower depths.

\T]H " \11
Once bites are made at a particular depth the gear is dropped to about 10 m below that level
baforerjlgging upnthrough thenfishyThis” sameufechmque s :occasionally used bffshore.'on
séhools of 'tuha whichihave Sbuhded-at the appreach ef aipowdrboat:.The ftechque reqmres
co-ordination: and! practice) but’ |swnotjd1ff|cul‘ ‘ledrn. ttalsol ‘deVelep excellent blceps.
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Dropping stones

Th:s method is also popular but depends on the capture of fresh balt and a supply of fist-
sized angular stones.

JUR . GESEGE L i b GERLELSNTENE PG e b AT WAL - 5w S B ARsusma

“1

A 50 kg monofilament:line is ngged througﬁ a barrel swivel to a 5 m length of 15 kg
- monofitament. leaderf._termmatmg in a Mustad tuna circle or Tankichi hook around sze
No 9. Lo

ba|ted w1th \a plece of fresh mackeret scad or sxrmlar fish (but never rainbow

“runner flesh, which will drive the schools away) and laid on a flat plane on the stone. Chum
‘ pieces smalleq than the bait-are chopped, ot chewed, and spread on the stone. The chum is
. secured: either by wrappmg W|th strands of leader or hy overlaying a leaf a gill plate or a
plece of bant skin, which is then wrapped :

N

The hooK.is
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sior d GUEATAL SKIN WHEN/LASHED
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To form a slip-knot, a bight of traceline is tucked under a few strands of the wrapped line.
Thus rigged, the stone will carry the baited hook to the desired depth but fall away when the
line is tensioned, spreading the chum and presenting the unencumbered hook.

For rainbow runner the gear is dropped to about 25 m to begin. Care must be taken to let the
line run free on descent as any tension may siip the knot and release the stone prematurely.
If no bites are made, the depth of the drop is progressively lowered. On the bite, the line is
tensioned but not struck vigorously, the hook style being relied on to make the capture,

Canoes have a distinct advantage in this fishery because they are easily manoeuvred to keep
over the line, even when a strong current is running. This can be overcome if fishing from.a
larger boat by attaching floats (e.g. Japanese longline floats) to the mainline and casting the
rig free once the line is down. The buoyancy of the float seems to provide just enough
resistance to set the hook on a bite.

Yellowfin and Bigeye tuna (Thunnus albacares and Thunnus’obesus)

Kiribati name :ingimea
Nauruan name : /tsibab

Tunas are found at the lower depths around the buoys and rarely venture near the surface.
Both yellowfin and bigeye are taken; they vary in size from around 6 kg to well over 100 kg.

These fish are premium market fish, especially fish of 20 kg and up, and many fishermen
devote considerable time to fishing for them. They are not as numerous as the rainbow
runner, but the capture of even one good fish in a day offers a very satisfactory return.

Fishing techniques

As for rainbow runner but with variations in gear and depth appropriate to these larger
deep-swimmers.

Jigging

Jigging is usually started at around 100 m and jigs and hooks used are larger, up to 10 cm
measured from eye to tail of jig. Heavier monofilament leaders, around 30 kg, are used.

Dropping sfones

This technique is the most favoured when large tuna are about. The mainline may be 100 kg
monofilament or braided nylon and the monofilament leader around 50 kg.

Mustad tuna circle or Tankichi hooks ranging up to size No. 5 are used and the favoured bait
is a whole mackerel scad, used alive if possible. The stones are house-brick size. The whole
mackerel scad bait is rigged through the upper eye-socket and the hook rolled so that the
point is fully exposed. This is then overlaid with chopped chum and the whole rig secured as
previously described.

Starting depth is around 150-180 m, or deeper if required. Live baits produce more and
quicker strikes, but occasionally attract sharks. '

Wahoo (Acanthocybium solandri)

Kiribati name : Baara
Nauruan name : Egow

Wahoo are most often found around the buoys a few days either side of full moon and are
usually taken by powerboats trolling whole flying fish baits or lures.
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Occasionally: captures:.are! ‘made by:zcanoe-fishermemijigging:or: droppmg :stories,:but most
wahoo lstrikes résult:in cut-offs diesto: thetmonof:iament*leaders ‘uséd:in: thesetmethod“ i1
Aol hemdbminonan el L‘\'t““ g DR TRun ol il 42 SY AR
An unusual technique, only rarety used is effective when wahoo are seen to be feedlng on
bait:schools:hear!thesurface. Asbamboo Hole;isiriggéd: withi-a short: ling and::a 'teaser balt
commonly) ai flymg fish; attached A second;pole has.a runmng noose attached ‘atoneend.: o
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The ‘tease - baitis:: splashedmabout on the;jsurface-untit, at wahoo requnda and begtns maklng
passes at it. The fisherman then attempts to position the noose between the bait and the fish.
if-thefishaenterithe: nbose,the:fisherman draws up on; thesline:ard; snares the . fish, .usually
byithé tal.i Thletechmque requires«da gogd:s ‘deal afiskill and pattenoeftrbut:_;'ts,.at".:thorOU.g.hty
exomng SpEGtHCIE’Hﬂd')ltS exponents-are: held:in hlgrresteem Vi ootan srg st
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Skipjack Tuna (Katsuwonus pelamis)

Kirbatiypame o0 A - o cpvs Lo g
Naurian name : Eae

It is worth recording that skipjack have never been reported: at the. bugys, either on the
surfaoe or at depth, even though Iarge schools are common offshore
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Thisiidescription -of: Nauru's: nadvertent FAD ftshery |nv1tes some trtterestmg speculatlons
regarding: FAD. depleyment. - HEHIET I SR XN R T

—  FAD's laid close inshore may produce concentrated stocks of pelagic.fishes. even in
unlikely areas, such as near harbours; such siting cou'd offer advantages in fuel-
5isaving, easysiaccess andosafety -for::small-boat ‘fishermen; -and:: proxlmlty to:t
markets. :

—  The use of heavier than usual mooring tackle (keeping in mind that-the, moorings
described are rated for 34 000 t vessels) may extend FAD life far beyond the

» usual eXperience.: The increased icost of ‘suct’gear would:be ‘offsét to séme: extent 5
by-therrelatively shallow. depths invelved, and total loss:af gear is' unlikely::-

—_ Developing techniques to fish FADs all through the vertical eclumn of fish habitat
IS likely to sugmflcantly mcrease their productlwty
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