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PREFACYE

PERSONAL LISVTER FROM THE MINISTER
FORNATURAL RESOL Hee': DEVELOPMENT TO T I8
PARTICIPANTS OF TH): KIRIBATI APPLIED ATOLL.
RESEARCH 1FOR DEVELOPMENT CONSULTATION
T, Kiribati

s my great honour and @ pleisure for me o welcome you,
on behalf of the Government and people of Kirbati, (o the Kiribati
Applicd Atoll Reseireh fo Development Consultation, We, of the
Ministry of Natural Resousce Development, strongly believe thar, it
suecesstul, the results of  (his constitiation,  could provide  the
blueprint for o 1w more cilective mode of development, on g
sustainable: basis, of our searce and widely scattered aroll resources,
Such i mode of deselopment would allow tor the development and
Mmamgement funcions ¢t vovemment (o be mercasingly based on
sound rescarch conducted by appropriate agendies or insttutions in
close ssocimon with e sovernment. We o strongly believe that
SANCC Tesourees o natnal, financal, and human L can be
apphicd  mos ellectively 1o (e development effory, onlvif the
necessanyapplied rescarch s conducred betore new crogrammes, and
CONSCIVALTON SURLCEIes sare e,

Time, money and resources have been squandered throughout
the developing world on pourly  thought-out and poorly-researched
projects and development strategzies, often with Litle or no benetit,
and nextreme cases. with Seonegative etfects on the resources
and focal communities concerned. In Kiribati, for example, thousands
ol dollars and other satree resources have been expended on coconut
replanting schemes,  the objective being 1o repliace traditional palm
varietios with high-viclding mproved  cultivars which vould crease
prodection to keep abreast with rapid population growth, The result,
SOMe ten years later, is that Lige acreages of palmse producing very
Hutde inthe harsh aoll cnvironment. hive replaced the traditional
cultivins and  other useful trees that hd suceessiully serviced  the
cash and  subsistence needs ot generations of  1-Kiribati, Similarly,
the well-known Tilapia fish was introduced mto our tish ponds and
landlocked lagoons by well-meaning “developers™ to increase the
protein supply. The  result was that this highly competitive  tish,
which rarély grows longer than six inches in Kiribati, has replaced
the  culturally, commercially  and nutritionally — important milkfish,



which grows to considerable size in our atoll environment. Etforts to
eradicate the tilapia and o re-establish milkhishculture have been
unsuccesstul, 1 only apphed rescarch on the the performance of the
new  coconut varicties and on the ccology  of tlapia had - been

such negative development could hive been avoided.

We believe that one of the most systemitic wiys of minimising
the chance of such negative development, s toinsure that we have
4 strong applicd atoll yesearch for development programme, upon
which appropriate programmes for the conservation and management
of ~scorce natiral resources could e based. We believe that such a
programme would address o real development needs, both at the
national devel, i termy of masmsing sustinable cash o meames and
foreren exchange, as well o at the villape and hotschohd levels,
where development, per e, really tikes plae. Such research could
Cange oy sophisticated suveys ol the extentand economic
development potential ot pebagic nuneral and nsheries resources; the
potentiad Tor repopultion ot amprovement, through  species
entichment  or introduction, ol our reets and lagoonsy biological
control of the taro beetle and  coconut pests; o the effect of
proloneed droughty ke we hine experienced  over the past vear, al
the natondal or astand evel. 1o village-level studies ot shelifisheor
Il resource sustoabiets and o management:s the useand
mprovement ol local plant species; groundwated quatity monitoring
and conservation: land recamation and coastal erosiong and - even
food preseryation.

Because of our concern to strengthen applied research in-atoll
development and o develop appropriate conservation stritegies, the
Kirnbati Government welcomed  the  establishment, in 1983, of the
Atoll Research AND Deveiopment Unit (ARDU) of The University of
the South Pacific, which was to shoulder, as a regional institution,
many of the responsibilities for such research, both for Kiribati and
other regional countries. We are also grateful for the work in these
areas  conducted by other  organisations  and - regional and
international agencies. The Government, however, wishes 1o msure
that such an extra-governmental rescarch centre and other relevant
applied atoll research is  strengthened  and coordinated  to yield
maximum benefits to Kiribati and other atoll nations.
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To address this problem the Kiribatg gOVCrIment s totally
committed 1o the esteblishment of bong  atoll development
rescarch programme, poelerably an o Aol Development Researeh
Centre (ADRC). 1o conduct and coordiname pracucal developmenty
rescirch on (he living NOR-IVING il resourees ol atofls, 1t
IS envisioned  tha such o centre would meorporale, Lacilitite, and
strengthen both the 1o fes ol the current Aol Researchr Uiy
(ARDUY of the L‘nncmn' ab the South Padiie and other HIRUITGION
workmg i the area of apphied ol and oceanie fesearch, as well s
those roles which (he Arricchieral and Fisheries Departments have
previousiy been tesponsible tor in additon o then dav-to-diy
developmental adminetrae responabiities However, o
suggested  aboye, althourly theve e bodies e reoon currently
responsible, i feast o Pollo for such achivnes, would weem
APPropriate (o Mareasingly tocus wich developiment nthe arolls and,
thus, show ereare COIITHEMCnt tosmaller less tonanane COUNTTIeS,

To develop such Teentre” dassocned CLra-covernmental
research capabilities, however, fequires both tinanee sarentifie
expertnes s s why (he Rrhat Government believed  that he
tme  was nehts aven (he eI anterest thar donors,
research nstitunons and stand Mettopolitan sovernments and
regional orvanisations e how lunding g conducting applied
atoll and oceame esour decclapment reseadh, 1o hold, wirly e
SUpport ot the United St Ve o Interanon .l Devclopment
(USAID) and (he Foundaton 1o e Penples or the Sourh Pacific
(I'SPy, this Apphed Atoll Rewe o for Deselopment Consultanon 1o
tactively asast™ o the creation of such centre” and o more
clearly identfy the nature of i GRS,

Fhe parties and mstitutions  mvolved i the  Consultation
include  refevin MINISries ang agencies in Kiriba plus sclected
orgamzations  and daenaes that have  cither already shown
interest or that could potentidly contribute 1o the development ang
operation of an - Arol Development Rescarch Centre (ADRC) Ax
PATOCPANG. vou are now Jaced with the sk o dentitving  and
PHONLSING  reas for research, management, conservation  and
rammg reluted 10 the e ol Kiroati's resoarces, i light of the
cconomics ~ocl gnd coological realities of an-oolated,  nuatural-
resotree-poor - atoll nation, I must be stressed,  however,  tha
because  other  atoll natons and  socicties are faced with similar
rescarch in- development and conservation problems and needs, that
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the Kiribati Government, is also open tooany soltttions that might be
regional or - international, pather than national, in order toachieve
cconomies  of scale in research, particularly such o combined
effort would make funding of given projects ol an Atoll Development
Rescarch Centre (ADRC) more viable.

In short, it s the purpose of the Kiributi  Applicd — Atoll
Rescarch  for Development  Consultation, from 27 lebrumy to 2
March, 1980, 1o have all of you actively assist the government in
the creation of an ctfective ADRC and 1o cxplore avenues for
collaborative atoll research s development. Billions o dollars ot wid
have  been waven freely cach year o communitics in - the Larger
conmdnentt areas ol Asin Afncr and South America, often 1o
communitios far smalier than the 00,000 people ol Kiribati, often
with Himited visible results o terms of human development and the
cusGmable management ob scarce natial resouiees. I'he Giovernment
andd people ot Kuribau sincerely believe that nvestment in applied
developmentid - pescarch for datolls s good  nwestment, o an
imvestment Gt can help countless communitics of ol dwellers on
countless ciolls, not only in the Pache, but alsoin the Indin
Ocein, achiove ot sustamable batinee: betiveen cash and subsistence
production m the resource-poot olited atofl envnonment.

Pinallv, ‘et me take this oppartenity 1o thank  you all tor
having  the  paterest and Gaking the  ume oo partiapate e this
Kirtbat Applicd Atoll Rescarch and Development Consultation. | wish
also to formally thank the United States Ageney for  Intermational
Development (LUSATD)  ton generously  providing funds  tor  this
consultation and the Foundation for the Peoples of the South Pacitic
(ISP, the organizing agency for the consultation. fnomy capacity as
Minister of Natural Resource Development. | wish to formally extend
to vou all, the hospitatity of the Kmbati people and 1o wish you an
enjoyable and productive stay. I hope  that, after your stay, and
after you have a o chance oo sew, hovever brictly, our atolls, their
resources, and the wiy our people have developed  them, you will
understand how serious the Government and people of Kiribati must
be about the need tor applicd research for sustainible development,
management, and protection of our scarce atoll resources. 1 sincerely
hope that we can all work together to realize the goals of the
consultation, namely to actively assist the Kiribati Government in
the establishment of an effective Atoll in Development Research
Centre (ADRC) and to identify and prioritize specific research areas
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and  conservation strategies  within - the funding  and  research
capabilites of appropriate institutions o agencies. Not only do we
feel that this consultation s an exciting and  innovative activity,
which will allow us 1o ratonalise,  sytematise,  and optimise  our
development  activities, we also see the development of g strong
rescarch base tor Mitaral resource development as the very  basis
for the survival of our atoll communitics,

We thank yvou for sharmg our concern and wish to thank you
in advance for helping us, 10 whatever Wiy vou cun, to foster such
development,

Te maun, te LdOL a0 te bemoa to you all during your stay in
Kiribati and in your futnre cndeavours,

< -
Taomati T, luta

Minister for Natural Resource Development
27 February 1989
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USP Institute of Rural Development
(IRD)

USP Kiribati Extension Centre

USI” Atoll Research and Development
Unit (ARDU)

USP ARDU and IRETA

UNDP IADDP

Austratian International  Development
Assistance Bureau (AIDAB)

AIDAB
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LOCAL PARTICIPANTS
s AL PARTICIPANTS

tlon. Taomati uty

Muarae Irata

Ata Teaotaj

Rui Williams
Tukabu Tereroko
Kaburoro Ruaijy

Nakibae Tabokai
Baraniko Baaro
Robati Corcoran
Seluia Fakaua
Clare Baiteke
Tekarer Russel
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Minister  for Natural Resource
Development

Acting Secretary for Natural Resource
Development

Secretary to the Cabinet

Chief Agricultural Officer

Acting Chiei Fisheries Oftficer

Assistant Seeretary  for IForeign
Atfuirs

IFor Seeretary tor Fducition

Secretary tor Finance

Clerk to Tarawa Urban Council
ek 1o Betio Town Council
ARDU Commitiee Member
ARDU Committee Member

OBSERVERS AND SPECIAL GUESTS

Being Yeeting
Kirabuke Teiaug
Sam Edwards
G.S. Sandhu
Temakei Tebano
Murdo Mclnnes

APOLOGIES

John Munro

Philip Mulier
Josefa Osbornpe
Maicolm Hazelman

Nora Berwick

Fisheries Division

Dwision of Agriculture

Division of Agriculture

Dwision of Agriculture

Marine Biologist

Te Mautari Lid. (Kiribari National
Fishing Company)

International  Centre  for Living
Aquatic Resources Management
(ICLARM)

Forum Fisheries Ageney (IFFA)

University of the South Pacific (USP)

USP Institute for Rescarch, Extension

and  Training  in Agriculture
(IRETA)
US.  Agency  for Internation)

Development (USAID)
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Roger Lawrence
Bernie Galgo
Jeff Liew

Enar Bauro

SECRETARIAT

David Wyler
arul Fernandes

Randy Thaman
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Victoria University, Wellington (VUW)

UNDP IADP

United Nations
DevelopmentProgramme (UNDP)
Integrated — Aroll  Development
Programme (1ADP)

Sceretary for Home Affairs

Foundation for the Peoples of the
South Pacific (1'SP)

l‘oundation for the Peoples ol the
South Pacific (1'SP)

Foundation for the Peoples ot the
South Pacitic (1FSP)
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KIRIBATI APPLIED A TOLL RESEARCH FOR

DEVELOPMENT ( ONSULTATION

Saturday 25 February Participants Arrive

6:00 P.M.

Cocktail Party, Otintai Hotel

Sunday 26 February

3:00 P.M.

Taraw Atoll Resouree Orientation
Fieldtrip: Tenaya o Betio (Departs
from Otintaj Hotel)

Monday 27 February

9:00 AM.

9:05 A.M.

9:20 A.M.

9:25 AM.

9:40 AM

9:45 AM

9:55 AM.

Introduction  of NMinister  for  Natural
Resource Development by Chairman

Opening  Address by the  Honourable
Minister ot Natur Resouree
Development, Taomat | luty

Introduction ot USALD. Representative
by Chanman

Address by the US.ALLD. Representative

Introduction  of  the University  of  the
South  Pacific Representative by
Chairman

Address by the University of the South
Pacific Representative

Administrative Announcements by the
Foundation for the Peoples of the
South  Pacific (ESP)  Consultation
Coordinator Mrs. Pajul Fernandez
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Monday 27 February SESSION I INTRODUCTORY SESSION

2:00 P.M.

2:10 P.M.

225 PM.

235 P.M.

2:45 P.M.

3:30 P.M

3:45 P.M.

Opening remarks to the plenary session by
the  Chadrman

Clection ot Techmeal Members  of  the
Consultation (Vice-Chairman,
Rapporteur, and Steering Committee)

Presentation  of  the  Government of
Kiribati's interest in the development
of a strong ongoing applied atoll
reseach centre and programme by the
Chairman

Discussion related to the interests of the
Kirihati Government and the
objectives ot the Consultianion

Presentations by particpating agencies ot
their  interests,  capabifiies,  and
possible mnvohement n the
development of 4 strong applied atoll
rescarch  centre and  programme in
Kiribati

Cottee

Continuation of  presentations by
participating agencies

Tuesday 28 February

9:00 AM.

9:10 AM.

SESSION 11: SCOPE OF PROJECT

Introduction and definition ot objectives of
session by Chairman  followed by
discussion

Identification of arcas of activity and
concern in open occan/pelagic  and
nearshore or lagoonal marine resource



9:50 AM.

10:30 AM.

45 AM.

25 AM.

12:30 P.M

2:00 P.M.

3:30 P.M.

345 PM.

XXIX

research  and development:  NON-
LIVING RESOURCES (mineral
resources,  physical oceanography,
“nvironmental chemistry/pollution
nonitoring, meterology, chimatology)

Identification  of  areas of activity  and

concern in open ocean/pelagic  and
nearshore or Tagoonal manne resource
rescarch and - development: LIVING
RESOURCES  (fish. scaweed,  coral
distribution: extent, utilisation
status/potential  in pelagice, reefslope,
reef and lagoonal areas)

Coltee

ldentification ol greas of activity  and

concern n terrestrial resource
rescarch and development (land  use
potential: woil,  water, cnergy,  plant,
and gl resources;  agricultural
resources, systems and potential; pest
and disease situation: cte)

ldenutication of  areas of aciivity related

to the  conservation ol natural
resources and cnvironmental
nanagement

Lunch

ldentification of functions and organisation

of an  applied  atoll research
centre/network, including the balance
of research, information
dissemination, development, and
training

Coftee

Discussion on Tarawa as the base for an
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applicd atoll  development research
centre  and  the  nawre  of o its
geographical terms of reference

4:15 P.M. Discussion  on the  nature  of - regonal
and/or  international  cooperation in
the establishment and activities of &
strong  applied  atoll development
programme

4:.45 P.M. Summation of Session 11 by Chairman and
general discussion

Wednesday 1 March

8:30 AM. To be decided by Steering  Committee
based on progress and - findings of
Previous sessions

Thursday 2 March

8:30 A.M. To be decided by Steering  Committee
pased on progress and findings of
previous sessions

2:00 P.M. Summing up  of  consultation  and
identitication of resolutions/

recommendations

5:00 P.M. Closing  Address by Minister of Natural
Resource Development

6:00 P.M. Reception and  Kiribati Cultural  Display,
Otintai Hotel

Friday 3 March Participants begin to depart
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EXECUTIVE SUMMARY

Atolls, as Unigie chissof habitaes, have very - limited
development;l Potental owing 1o arciny of terrestrial - resources,
high ang Mcreasme population denaates, and - weonraphic isolation
and - fragmentation, e UL resources of the arol] niation of
Kiribati, for example, e erreg extremely mted  and tragile, in the
case ol terrestri, Lagoonal and near-<hore resouree: o extremely
Vastoand - dithealt s uhe mothe case of s oceanic . marine
tesotrces withim s cvreinled awlusne cconomic zone (LEZ). There
is, COmequUEnth s ey need o fmpry ed understanding and
MANAZEMEnt ol these o o toenve the commereial and
sUbsIStence necds o CHEERT and ature pencrations of 1-Kiribat)
obat peopley 1 heye Poohvveen o cnnedl lack ol practical and
swlematic: knewledee o e Iy and nondining mitural resources
of aiolls, and oo Hipvact that itteren development alternmitives
might hive on e dianable desclopmment and management, Pre-
developmentid apphed escad on ol fesaurce development,
Manement and coneercahon . necdeds without it the tuture of

atoll socicnie 1 evig el probdenyain

Widh thes problen: nind, the Government of Kitibatr has long
beheved that g maperatne hat 1y g strong  Atoll Development
Researeh Centge (A, fo conduct developmental research on the
Irving and RO N Datial fesongees ol atolls be estabhished; 2y 4
centre lor datie Collec o And-diseminaiion for atoll resources and
development e Ctedbedsand 3y 0 pool of techiical advisors on
CConomic uulisation of ol datuial resources be identfied. Because
of this concern, 1he Favhatr Government welcoried and  facilitated
the establishmyent, o, (983001 the At Research and Development
Unit (ARDU) of The Unieran oi the South Pacific, which was to
shoulder, as 4 I RT N INTTITESIST mdany ol the responsibilities for
such research, both 1o RKoibat and other regional  countries,
Unr‘m'lun;nlg-ly the ARDU has been unable to meer the expectations
of Kirat and othes regtomid atoll nations,

Consequently, o aiplore senously  the teasibility  ang
desirability of (he creation ol a strong applied research capability or
“centre”, the Government of Kirbat, with funding from the United
States Agency tor International Development (USAID)  and
organizational support from the Fourrlation for the Peoples of the
South Pacific (ESP). hosted the "Kiribatj Applied Atoll Research for



peedl

Development Consultation™ in Kiribati from 27 February to 2 March,
1989.

Participants in the Consultation included representatives from
relevant  pevistries and - agenciesin Kirthati,  from  the  existing
University vt the South Pacitic Atoll Rescarch and Development U
(ARDU, and  bom relevint overseas orzanizations which could
participate in the development of 2 strong apphied atofl rescarch tor
develepment capabiliy and - the operation of an Atoll Development
Jesearch Centre,

The major objectives of the Constiltation wepe to st the
Government of kinbat e

tor
and

I, the  wdentficaton - and prionyzation Cof _subjects
applicd _atoll resource n\&_.uh with particular focus on living
NOA-HVIDG  MANe  1esourees, agnicultural wnd terrestyial  resourees,
and conservation and management ol the environment, including the
prioritization of actvities.

>0 the  dentiticatonand - development ol
strateuies  torachieving the  appropriate balance  between the
functions of researeh, development, and Iraining.

nagement

RE Assuming  that the location of ~uch o centie would bu
Tarawi, the administrative  centre ol Karthan, the fenphcation el
the _extent o which t the centie_should be nvolved o dJevelopmental

rescarch on other islands and oceanic areas within the reysion.

4. The identitication ot the, potential_rolex ol _government
ututions in the

tons _and

and | NON-LOVETNNICNE ClEani

establishment  of a centie and - the implementaion ol its work

p!‘ngr:lmmc.

A number of findimes hecame cear, ey ali

R Phere is o critical need  tor applicd atoll research as a
basis  for  the  sustainable  development ot scaree terrestrial — and
nearshore  fisheries  resources  and  highty scattered  and  fragmented
living and non-living  oceanic  resources of atoll nations such as
Kiribati.
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201t would e preferable, in terms of funding opporrunitie
and achieving cconomies of saile through cooperitive rescarch, &
develop a regional or mternational atoll research capability, rathe
than o nationa facility,

3. Phe  Government of  Kiribati has resolved 1o seek an
suppartastrengthened applicd atol) research cipability.

Lo The current USSP Aol Research and Development Unil
(ARDU), viven its current organization oyl funding, s unabie o
sabsty the current apphicd awoll rescarch needs of both Kivibati and
other member wtoll countries ol the LISP,

S Bmibati, as the world's Lungest woll nation, and because
of its cemral location amonuother atoll nations, as the site of the
current USSP ARDU, and as the mitiztor ot the Consultation, s dn
appropriate site foy o strong: applied atoll researeh tacthity,

0. There s Considerable capabihity for, and  interest in,
conductng applicd a0l research on the part of the participating
stitutionrs and  ceriain non-pericipating  organizations,  which could
contnibute significantly (o (he development of stirongapplicd  aroll
rescarch programme.,

A stong applicd — atoll development research and
mtormation dissemimation network, which could initialiy be based on
the institutions  and agencies  participating in,  and contacts
established during the Consultation, is necded.

8. Given the very limited terrestrial atoll resources, including
land, soil, and plant and agricultural resourees, and due to very high
population  densities, particulry i areas such as urban Taraw,
there iy a critical need (o evaluate these  searce resources  and
develop appropriate development stritegies. The  more specific
priofities are studies of the nature, utility, propagation  and  the
promotion of important mdigenous and - exotic plant_resources and
cultivars; agricuttural _system analvsis  and _mprovement, including
studies of plant and ol Improvement,  pest control and  plant
quarantine and traditional agricultural knowledge and technology; and
studies of appropriate agricultural and  resource-use strategies  for
high density urban atoll settlements.




NNXIV

9. A strong programme of marine resousee resedarch is needed
to identify and develop the options available to-the: Government ot
Kiribati for marine resource management and development. Aganst a
background ot increasing - urbanisation and  pressute onoomanne
resources and the muarine envitonment - Farawa, and the reluted
need o improve the relative well-bemg of commumtios in ot
isinds and other atoll communities, the priogites ol applied atol]
research on marine resougees ares g resedrchoon the management
and_enhancement_ of stocks me Farasa bizoon and elsewhere whieh
are threatened by depleton from overfshimg ) rescarcly o on
aquacubture, a4t aovaen o Tevehs s means ol enhancmy natural
populations of selected manne pesonrees and prosading bt for the
loca! tuna industiy and tood tsh tor local constumption and - export,
with o particulas hieh proont onmlkbish culture; <) tescarch on
the  development of unexploted o underesplotted resources which
might provide addinonal sources ol subsistence protem, s well as
emplovment and income senciating opporiinties ad, ) rescinch on
the proteciion of matine resourees and the marne enyironient from
pollution and other interterence resultimg trom Fand-based activities,
maudmy, Tor example, catsesas cons i tion,

10, Vhe pronty rescanch subpects tor the develepment ol
non-livmge andor ener o resaurees e the dtoll environment are
minestl jesotrees, par b studies ol sand, granell and cement-

making resotices Tog oo liuction - purposess water quality __and
maagements and renewable energy resourees, mdduding solar energy,
fuclwond resotrces, and OTEC, Tone terme priorities would include
studies of seabed mineral deposits. Baschine studies ot the physical
comstal environment and  the ettects oidevelopment wark, such as
causewny development. werealso considered  priority - areas ol

rescareh,

(1. Because atoll tesources are so hmited, 1t is imperative
that it development 1 to result inoa sntaimed erease in the
standird ot living ot the people those resources be managed
effectively and  thoughttully, Such management should  involve  the
establishment — of — appropriate  conservision  strafegies, including
conservation  arca esaiblishment and  the pretection of endangered
species, and - effective environmental - impact - assessment fegistation
and procedures, all of which must be seen as an integral part of
sustainable development, rather than an obsticle to growth,
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12,0 There is a need for m-depth - studies, imolving  local
people as major, tully-paid  rescarchers and - scientists, 1o pe
conducted on the sociq and cconomye Importance ol atoll Fesourees.
Particular emphasis - should e pliced  on raditional FEsoUrCe-use
knowledge and technologies and he sUBSIStence importanee of those
resourees, moan atiempt (o cistres o that such reley it Knowledge
is not lost, and by that 1t can be used Ay ahasis for g more
APProprote sustainable selt-rehan Mmodel of modern daevelopment.

L Traditonal resoure- and  Lind-use hnowleee o groll
rocietios should be ntesioned i, the curtcula of formal cducation
SSEmsc possiby thioueh (e meolvement o olde knowledgeable
members ol the cammumts o the formal cducation syutem. his
would  constitute Arempt o make education more aimmediately
practical,  given  (he fone-term necds ang realiies ol isolated,
resource-poor atoll communii e,

Resolutions related 1o these Tindimgs were:

l. That there ae crticd apphied resciireh necds ol Kiribat, and
other ol county e, which requine g strong applied ol research
Facility and programme,

2 That the USP A Reseach Devclopment (g (ARDUY s,
at present, the logical body to tuinll sueh o need, although 1o (his
pointin time, it has been tnable to satisty this peed.

3 That the Government of  Kiribat requests USP 1y Hrges.: .y
TCVICW its commitments o the (ARDUY and 10 ook tor ways 1o
enhance s performance, meludmg solicitation ot the  active
mvolvement of other regional and non-regional institutions and H
range ol denor agencies,

o That o nenwork of Instututions and aencies imvolved in (he
Consultation he estiblished which coulrd serve,initially, as g body 1o
advise Kiribati and other atoll nations on Aol rescarch matters and
o facilitate the free fow of information on applicd woit research
for development, with o provision  for including  other refevant
institutions  not represented  at the Consultation o further
strengthen such a network.
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for environmental and resource management identfied by the fown
Working Groups  be considered  of someurgency s Dases tor
sustainable development of scnce ol resourees: there would be no
attempt to order the prionties e by the Workimg Groups, with this
being left for considerinion by the Fanbatt Government and potential
cooperating ind - tinanang  mstitations, IUowas supeested thate where
there seemed o be magor obvious uthity ot prven Bpd of jescarch

S, That the needs of applied atolt research for development and

or project, where considerable evpertise ensted, and where tundimg
might  be fmmedintelyavafables anattempt should be made to
identify  speatfic research projedts tod which ard tunding should be
immediately solicited.

0. Phat, with tespect oo manmne resourees, there seemed  to he
three  urgent subjedts for rescarch i terms of the cconomie and
il redities of ol states. These ares ) studies ot mulkish
aquaculiure and aguacaltueal mprovement, by ecolamcal. population,
and sustinable-use studies of Barawa Lagoon, and o) stuches ot the
coology ol the broadve spedies (Anadara maculosa) nd s possible
mioduction  nto atoll emaronments  where e s not currently

present.



I INTRODUCTION

Phe nataial resources ot the atoll naton o Kirat are erthe
extremely lmted, i the GNCof Terrestil, Ligoonal and near-shoge
fesources o evtiemel it and ditheult o ultilize the case ol
IS OCCanic muaringe resatces within s evtended esclisive economie
cone (HEZ)0 There e Lettequentive s pressing peedd o improved
development g Manasement, on lone-term haas, o these
TESOUTCe o oo gy commercial amnd b e needs oi current
ek Tt e ccner o o Fhanbate chanbag Propler To do o mos
clicdtinel ey Hrentoneed por paco desclopmental
Fesearc on e o g BB Dl esotnces o Atolls o
onthe anpac oy GHTC deveropmen Alernimmes qmeht e
ONRC e et of (e CoEemees o i arable e by the
People ol kinba Withou suche presdeselopment apphed rescarcly,
resetce deselopment maneement AN Coner o - proablemuat,

LT Proposal o an Ao Deselopmient Resear hCenne

AN stiessed by (he Minster for Nl Rewource Developmeni
RS opening Gddy e Ard o s detaled Stement o the torm of
Aopensonad feter o he pariicipant- cxppendines 1. by the
At Seciet gy o Natural esou, ¢ Decclopment s apenimy
addiess v Clunmnm ob e Conanltaong CAppendiv Aol o dddieas
this prahlen, e Governmeny eb koo behieves TR
mperabne thare ) SO ORI Tor PRl Dl el v

oo
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organizational support from the Foundation tor the Peoples ol the
South Pacific (FSP), hosted a "Kiribati Applicd Aol Research tor
Development Consultation™ in Kuibat from 27 Febroars to 2 March,
1989, This report constitiites the Procecdings ol thai Cansuitation,

The  parties  andansttutions which partcpated mo the
Constltation mcluded  representatives  trom - relevant ninistres and
agencies o Keban, and from celected overseas organizations and
agencies which could potentialhy contnbute to the development and
operation ot an Atoll Development Rescinch Centie (ADRCHBnetd and
detailed lists of the parnapants. with athihutions and addresses can
be found in the miroductor secton d Appende Loespectively),

13 Mol Objectives ot Consuliation

Fhe megor objectnes of the Consubtation, morelation to the
establishment and  operaton ol an Atoll Development Research
Centre o o sttong applicd rescarchy capabihites were 1o st the
Giovernment of Kibatom:

Lo he denubeanon and prionuzation of acas for_applicd
atoll _resource reseirch ety with particular Jocus on bvng and
non-hving narme re oerce, agncularaland teriestrud resources,

and consersation and management ol the evnonment, including the
identiticiion  and o prionihzaton obachyities ol speaiiic projects
which might be undertahen within cch area ob activity,

2 Ihe  adenuneation  oi _development o1 nnnagement
stratestes  tor achievmg the appropriate balance between the

functions of rescarch, deselopmentoand tramimg.

R) Assuming that the location of such a0 centie would be
Tarawi, the administiatiee centie ol Kinbaa, the adentificdtion of
the extent o which the cenueshould be actively imvolved
developmental research _on other islands and oceanic _areas within_the

4, The identitication ot _the potential _roles ot government
and  non-covernment  organizations  and___institutions 0 the
establishment of a centre and  the  implementation of its work
programme.




1.4 (i(‘lk‘l'.‘l[_l}ﬂgﬂgl_i_)gﬂl_ljWnn the Resources of Kiniba

The 33 shnds of (he mdependent Republic o Niibati span the
cquator and cover some > millon sk o the Pacite Ocean, I'he
country - consists ol (hyee Houpst e bine INands to (e NG
Kiribat (formerlhy the Gilhery ISLmds) o the wesr ang the Phoenn
ISlands m between, Afthoueh the 17 (ands of the kmbar Ciroup
proper tthe  tadimonal  name  w.pe Puncinu, which indodes the
nearby phospate isand ol Banuba (Ocean ind) o the Cist,
constitute only 2784 < b, RN of the ol chmed Land irea
OF 8228 sy ko they mclude ~ome sp.307 peaple: (9647 of 1he
total population,

Phe mean annuad Gangail ol hlv Cinadle. bogh within the
three groups and 1rom MO IO veas T nees from ahou FO00 mm,
near the equator, madudimg Tao0 mm. Farana 1o 3000 mm. m the
northernmost islands, rom "00 mm. o Nritnmat (Chisinas
Bland) o more than A0 e e Aehmeton sandy i he
Lane  Island-, Fhe natural oo and crops el conscquently,
much more lusuing on Nands Bhe Bt and Nakin o northern
Kimbau proper and Ferana m the 1 pe Ciroup s hich e outade the
cquatonal div belt By cental and ~outhern ko Poper, e
Phocnr Isbond-. bonmat a0 subject 1o e e drought.
Lasting many monh-, duvine which e e dannual raonidl can be
as low as 200 Sudh dioushies e Saler Shortaees, alfed
Water quahite and s e, et the crouth of ) plants, moxst
impm‘l.mlly chconut palmss breading, SNt swamp Lo e babay),
and - other tood planis, et e the producion o the sole
cash crope copra. Dure he tme ol (e Consultation, Kinbat was
CXPCHICNCING a0 eutended dioushe. over avea duration, whieh
had severely attected planterowth and tresh e TeOUTCes.

The ol sods of kb ATEpossbly among the nost pferyle
N the world, bemg comprised Laveels of highly albodine Coral debrs,
sand and Silt-sed Particles of imestone, Actean ol ol mero-
Orgamsms s lmted, ol water-holding CAPaCHy s ey low bediuse
of course testure, and Lround water s often sadme. Fhese factors
make  conventional Apnicultare, as practiced  on other Lger Pacitye
iSaands, very problemane iy Fihat,
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Most  of  Kirbati's istands — have  protected Fagoons with
significant - sand and - subsistence fisheries  resourees. Some shands,
however, like  Famana and - Arorae, are table reel islets, with no
fagoons,  All - ishinds have wome frmgmy reet and reel slope
resotrees, b oob wlich are ol cntcad subsisteace importance, s
well as beme of hoated, promanhy - local comntercntl  mmportinge,
particularly m the G of the deep=sater snappes resoth e

fribates 117 of over > mathon kme haas considerable potentiil
for pelazic Tishenes  devclopment, and. 1o a lesseroextent, tor o the
harvestimg ol deepwater corabs - There s albso potential tor mmeral
resource decelopment e the Tone-term. based an the occurience ol
palymetaihe manzanese nodule. and cobalt-nch crustss I hothe Gases,
however, kbat Lachs the technolope captid, andy s some cases,
the  fnowledee  of  the matture of - theseresourees, needed  tor
cyplottation. and must depend on oulside assstanee (oo nesotite the
most appropoate ud-tundedsomi-eentuare o [casty  airangements

Lo caplort these resourees,

1.5 Socio-'conomic Situation

The  extremely hmited  kind area suttable tor avriculture,
wltlements, and  commercid,  mututionaland intrastructural
development,  wnd w0 hmited terrestral and  near-shore natural
resotree e, coupled  with unequal - population distiibunion,  makes
modern development along Western Tines problematic. s unequid
population  distiibunion leads tosome ol the  tighest population
densities in the world, especiailhy i mghtv-urbanized south larinwi,
where 1t hias been estimated that population densities by 1993 will be
approxmatel, L705 per g ke approaching that ot Hong Kong.
Such densities plice exscessie locatized pressure on land, treshwater,
and marine resources, which will only increase, given current igh
birthrates, thus underming  the need for mprosed kne sledgeand
management of these resourees,

Although the people of Kimibati are - generally well-nourshed
and healthy, there are some mcreasingly sersous nutritional disorders
and health problems, which are related to changes in resource use
systems, increasing populiaion densities, and urbanization, ‘These
include iron deficieney anaemia, intant. malnutrition, vitamin: A and
vitamin B deficienas moall age groups, dental discase, particularly in



school-age children, and MCrCases m non-communicable discases such
as diabetes, sy pertension, aurdiovasculir disease, and - hyperuricacem,
Inalmost all coses, these nutrinonl disorders seem 1o e related (o
cither pooy WCANINE  dICts 0] eveesay e ety dependence on Hice,
white  floun, Mens deas and  alcohol and the abandonement o
tradivonal avriculigg ¢, lood, and beyeroe RRHULIS

Interme ot o Beatth problems o Catses ol mortadiy,
diarrhocal  diseires, ehuens o permad compiications, skin discinses,
and i number o othe mlechous discases reminn among the nugor
health problcins. nd. Ay cases, e related o POOT management
of sciree watey FNUlitees poor nutnion, sGlihon ftom healthcare
tacilities, overcrovdingand pooy cinonmental Ingiene,

Because of Jack o resatiees and estteme soliion rom majoy
world market., the fonge ceonomic wellbeme of Kinbaty gl depend
on the protection i Management ol the caisting subsistence
cconomy nd s enestinal and MLHRC Tesotree: Dases (which hay e
provided most o (he people’s necds 1oy senerationsy while, at the
MIChme, paamisne the patental tor cash-producin e Lo,

Adthoush ereasing Jood  dependeney, (e detenoranon o
foreign  evelunee reseness the promonon of esport and ciash-
BCNCIAUNg  activities, ad e the mos commanly discussed
ceonamic problems, dlthough mos deselopment plans strese the
need o manimize ellsuthoena, ey L Henbion s open (o
the  protection and MRG0l subasience jeson cos and
traditional resource-use techinologicos that i e served the Kb
people  tor  oenerations, Fhese technotogies, which e bised  on
eNisiing matural  and culturad resources te hnovledee  of  he
terrestrial - and  marine Cvitoament  and  tradinion.a) agnentiug al,
fishing, medicina technologies), and the wide range o produces thes
produce constitne o resouree, the ieplacement of whicho a1t were
possible, would fock (he countny ol Kinbati even tehter into the
vicious  circle  of dependency on an meernaticnal cconomie system
over which it hiis very little control,

Since the cessation of phosphate mining on Banaby in 1979, the
only Hocally-produced CXports trom Kiribati have  heen copra, tish,
and handicrafts which accounted for only  Ausiratian $3.320,000 in
1981, Imports, howeer (ncluding $6,300.000 for tood, beverages,
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tobacco, and animal and  vegetable olls and - fats). amounted  to
$19.912.000, leading to an cnormous trade imbaiancee. e vaiue ot
food imports alone of $1900.000 15 almost 15000 the value of Gl
locally-produced expoits. I beverages, tobacco, andammal - and
vepetable oils and ks e mcluded, this vlue nereases toalmost
2000,

This ~cenous tade  mmbakance and rapudly ncreasing Toud
dependency s particularly aamuing, given the lomitesd and area sovls
and terrestril o, wineh s among the poviest m the world, and
the ~everel linuted potential for evport-onented epncattorad and
mdws tal deselopment, apart from coprac the prosesimne and export
ol fshenes pesoatees lom at st awdlisve coononiie zone (k7
and s oy Lagouse et npondse and the heencie of foreen
fshing vessels fshme within the LY/ Aad and rennttimees iom -
Rinbat resdimy  or o working oveseds s sdamen and contiact
workers m the Sawu phosphate mduste are theonh other

signitieant sovrces of forern erchanee.

fonsehiold ncomes e e low compared to those anmost
other Pacitic Ishind  groups, Faw peoples especiily i the ural
outer-tdand - have tormal waze  emplovment,and depend almost
evelusivels on meagic oo es from copri and remittinees Although
natiomal meomie Dete - supgest o inerease an persondal meonie ol
about 00 per vean, the et pree mdess swhich s dommated by
foad=tulls, s increasie at about 900 persean

In ~hort. the ~twation 0 e ol csh kbl Tol the
purchise of imported food, other consumer coods, and capital soods
iscritical and  deternoratime,and sl most o certamby deternorate
further with current sitlationay pressures and the slow phasimg out
of overseas cmploviment o the phosphate mimyg mdustiy of Nauru,
This, again, underbnes the nead o balance etforts 10 e cish
carning and  export-onented activities  with the protection ol
important  subsistence activities and  the  protection and proper
management ol the existing and potential subsistence and commercl
resource base (Far i more detuled account ob the resources and
social and cconomic background. mcluding references, e Working
Paper Lin Appendis VI which wis provided o all participants prioy
to the Consultation).
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L6 The Need tor a Steong Applied_Atoll Rescanch Capy ability and
the l’um;li/m(m S0l Rescarch Areas and Resouree ! dgement
Strategics

As stressed abhove, (e Pripose of the Conntition wis 1o
explore the possibifines ob establishmy song apphed  arol]
research capabiliny, prefecablv a mjor Applicd Aol Development
Rescarch Congre (ADRCY, and o ientilv and 1o PHOTHIZC dreas Loy
rescarch, management and trammng related o ihe e ol Kiribati's
fesources, in lisht of he CCOnOmMIC, soctal and ceoloeical realitios of
an solited and fremented, natoral- Tesotice-poor atoll nation.

More sheahicalls s e Government of - Kirhair s strongy
committed to the establishimen ol an Aol Developrent Research
cenire (ADRC Y ag the desclopment of 4 stone capaaty, oy applied
atoll developmeny N S R N I Precondiion Jor the wise
devclopment ML Ient ol s e agoll Tesrces o gy
sustainable: fong-tci: by Fombest achieve (hys I there s
necd o 1) adennny i pProtitiee those resources whneh could he
developed  and o mheeds D adennp he wope and aature o
ACOVILES O Tuncons which s ADRC ol hemvolve [ 3
entiiv those i rrpes o tuncoons, which can cned out hest
by the people and Crovernment of Kb themseloes and ) idennn
those actn e Vinch i be ey catticdout by the mosg
APPIOprte external avene es o msbtutions, Itowae (e pPurpose of
the Kbt Applicd Aol Researoh for Development Consultation,
rom 27 Febpuay o 2OoNMardh quse THC el st (e
government m achyey e these objecty e,

1.7 ()lw.ml/.mg Yol oceedings

In addition (o (hi ntroduction. these Proceedings melude the
following componengs:

LA Lists o the  main dacronyms used during  the
Consultauon:

1£9]

Briet and  detailed lists  of participants  with  contact
information;

3. The Consultation programme timetable:



0.

1.

14.
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Summaries  and  written  versions  (when avaitable)  of
opening addresses to the Consultation;

Detals on the Fechnical Members of the Consultition:

Summiries  of - the oral  presentations by overseas
participanty/institutions and discussion arising out of those
presentitions:

Copics of the all Workmg Papers submitted by overseas
participants,

SUmnirics ol oral presentations by Kiribati
participantyagencies and - discussion arising outof  those
presentations]

Working Papers prepared by tour Workisg Giroups on the
Ftionate tor. and the priontization of - apphed atoll
resciareh on o ar nonshving resources  and - energy b)
agricultural, urban and terrestrial resources, and <) marine
resources: and dy the ranonale tor the need  for, and
prioritization ol activities an the general area of nateral
re~ource conservittion and management;

Summarics of discussion nd  responses 1o presentations of
the Workimg Groups and prioritization ot arcas fol applied
research

Summaries o statements  of capabilities and  potoatial
imvolvement of participating imstitutions in-an applied aroll

roeseitreh centrernetwork:

Summaries of discusstons refated to the establishment of
an eftective Atoll Development Research Centre (ADRC);

Summary and Resolutions Arising out of the Consultation;

Closing  Addresses by Minister, Chairman and  Overseas
Participants;

Seven  Appendices  containing: 1) @ detailed  list - of
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participants with addresses and other contact information,
1) the Itmerary  for  the  Tarawa Atoll Resource
Orientation Freldtrip, 1y the  formal Opening
Address/Personal | etter ‘rom the Minister for Resouree
Development, 1v ang V) addresses by (he Chairman
delivered o the opening of  the plenary session of  the
Consultation, V1) (he sixteen Working Fapers (1-16)
prepared for the Consultation by the
purlicip;ml.\/p.’micip;mng nstitutions; and Vii) a
description of the proposed ativities ot the Pacitic Islands
Marine Resources Information System (PIM RIS).
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2 FORMAL OPENING OF THE CONSULEA FHON

21 Address by the Minister of Natural Resouree Development

The Honourable Faomate Lo futas Minster ol Natural Resource
Development, stiessed that he his been actively mvohved me the
initiation and  planning - tor - the Consultition because of - his
continuing concern for the strenthentng of applicd atoll rescireh tor
development o Kinbaty, beginning  with s mvolvement
discussions  which Tl to the estabhshment  of  the  USP Atoll
Research Unit (now the Atoll Researeh and Development Unit o
ADRUY in 19790 He sad that, althiough his openimg statement would
address the major assues of, and Cationale tor the Consultation, i
an cffort to streambme the procecdmgs, he had deaded o distribute
his more detuled Tormal address tooali participants the torm ot
"personal leter” awhich could be read. at therr leisue, betore the
Consultation ( Fhe letter s tound i Appendis [,

i terms ol the ratonale tor the Consultation, he stressed that
his current comeern arises aut ol the mahihiy of the ARDU and
other  orgamzitions, with capabilities in the wreas ol apphied ol
rescirch and development, to adequately address the applhicd rescarch
requirements ol Kirt at- and  that his reminks would be s
personil views, s coneerned  particapant e the Consuttittion,
rather than constituting an othcal government posttion.

fle congratulated  the ESP - tororgamzing and  tacihitatmg the
Consultation, USALD for hnancial suppurt, and the participants ol
their interest and excellent contributions which have  considerably
enhanced  our understanding ot the capabilities I saous areas ol
applhied atoll rescarch. He grouped the participants into three general
categories: 1) those who hanve the proven ability and have expressed
the willingness o help Koibat and other atoli countries (o solhve
their problems inapphied reseirch: 2) those who have the capability
and interst in helping, but who are afraid ot trodding on ithe toes of
others  already  working, or with interests in o given area of
researchy and 3y the Kinbatr Government and the people of Kinbati,
who neither  have  the  financal - resources  nor the  expertise o
conduct much of the Kind of rescinceh needed, but who do have
considerable  time tested pracucal - or empirical - knowledge of atoll
resources which must be seen as being of considerable importance in
the sustainable long-term development of Kirnbati.



In relation (o the USP ARDU, he felt that the reasons fo the
inability of (he unit were  three-fold: I the failure of (e LISP 1o
support whulchc;:rlcdl)‘ the ARDU and 1o provide the gundinee and
monitoring necded o make the unit Viabler 2y neglect on the it of
the: Government Kiribati 1 Support the ARDU and 1o volve 1o
its Ongoing projects: and ot operational problems within the
unit itsell which ot allow it 1o address I stated  reseinely
priorities. Thus, N ansen the curreny coneern o establishing
strong and effective applicd atoll researeh capbility,

I terms ol (he PHOTHICS of research, e stressed that there
Ao many areas that were highhehied i s formal statemen Issued
to the participanis the torm o personal lette vesterdiny and n
the backeround PAPCt sent ol particranis tWaorking Paper 1),
which he said e would noc pepet. Some i e hishlehicd,
mcluded  posaiingigges ob mpr oy fechnalores o, snphilng (e
tishs ol yurg people. soch e (he development o mechan
pandanus gy pounder to prodiee Pandanus tHouy, pamstaking nd
rmu‘-con.\lumn;z Process tar women: retorestalion (o festock
endangered SIS ol cultinal g CCONOMIC Importanee 1o e
peaple of Kinibatr: ol cacres deselopment: ol ~lt producton:
and.m particula researdh on he ssLamed development gy
MABAZCMCENt of Gusvast nag e A OCCame fesonres,

He stessed i he mam ainterest fes moapphed, tather-than
basic rescandch, e aid o evample, tha Smple descipine studjes
of tradition gl arncaltural sviems are o What s realhy needed, by
rather seienn analvsis ol he commercrtand  subsistence
Importance ol such INCMS SO that infarmed decisions can e mude
a3y o the best avenues lor  then development wen a the
substitution of mope productive crops for the traditionalny important,
but hard-to-grow, PIINESwamp Lo (e babiy).

He also stressed ihe need tor coordmation ol sueh progranimes
tochminate  wisteful dipicaton o clort, and  ashed why  there
were  three groups with sinnly abjectves, (he ARDUL “he UNDYP
Integrated Aol Development Progrimme (ADPY, ane the spe
Integrated Aol Development Programme, WOIKIng  <ide-hy-side. g
with only limited coordmation? e asked why these prognanimes hiud
not been managed properly from (he mplementition stage, This, he
stressed, could be (he role of i Aol Development Research Centre
(ADRQ). He stressed that there was also the need tor funcing



the identification o the  responsibilities and  priorities of such a
centre or network, which would hopetully  be addressed during the
remaining sessions of this Consulttion.

He stressed that these were some ol the fxsties winch muasi be
addressed by the Consultation, and that he hoped that the remaining
sessions would be able o deal soccesstully with them and come up
with some useful ideas and strategies tor helping Kivibati and ather
atoll countries  doal with their problems in developing  eftective
applicd atoll rescareh tor development prograimnes,

220 Address by the United
SATD ) Repre

D, Lames Osboin, the USATD representitive and - Assistant
Director ol ity Regonat Deselopment Ottice for the South Pacitic,
cressed the constderable pleasine and Gitisjaction of USATD in
funding this Consuliaion, s admurabic purpose bemg to explore the
need  tor o sttony apphed s wol rescardh progoamine that would
benefit hoth kmnbat and other atoll nations and souetiess He also
remarked on the mcreasimy anterestan anall island  nations on - the
part ot the UESC povernment amdd, e panhicular, the importandce of
ceolovicalhy stustainable development. e then highlishted  the need
for the mecting to priondize researeh necds, o denndy agenaes
and institutions  which could - plav meaninetul - role e die
development and mplementation of o strong apphed atoll rescareh
for development network, and appropride deselopment stratesies ol
vialue o Kirban,  other Paalic nations, and atoll communities
throughout the world.

He thanked the Mty for Natural Resouree Development of
the  Government of Kirbati for mitiating the Consultation and ats
role in its organisation and the Foundation for the Peoples of the
South Pacific for the excellent organisation and arrangements. He
gave  particular thanks 1o hoth  the  -Kimbau andoverseas
participants for showing the mterest and making the cffort to-come
(o Kiribati to take part in the Consultation and to the Honourable
Taomati b futa, Minister for Natural Resouree Development, for
opening the Consultation. e finally wished the mecting suceess in
its deliberations, and hoped, as both @ representative: of USATD and
as a geographer, by training, that the meeting would  helpin
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promoting environmentally sustainable and  economic growth-oriented
development in (he ceologically  fragite  and resource-poor island
States of the Pacific Qcean,

2.3 Address by the University of the South Pacitic Representative

Protessor Join Morrison,  the  official representative of  the
Vice-Chancellor of (he Uniersity of the South Pacific, thanked the
Governmment  of Kiribari  fog Iviting  the University of  the South
Pacific 1o patticipate in (his important i timely meeting.  He
conveyed the apologies and  bes wishies ot the Vice-Chancellor, Mr.
Geoffrey Caston, who wis,at the time of the Consultation, involved
in the extensive activities assochinted with the beginning of the Usp
1989 acadene year which commenced, in B on the same day as
the Consultation.

He stressed his personal pleasure in Mr, Caston’s inability to
attend, as it gave him an opportunity (o return to Kiribati and to
renewold aquantances and o remind himself of the particular
problems  faced by woll  countries In - ostriving  for greater
development,

He stressed that the University of the South Pacific, as most
people well know, js supported by cleven member regional countrices,
Of these, six ... Kiribati, Tuvalu, Tokelau, Nauru, Niue and the
Cook Islands . . . are comprised completely or dominantly of atolls
or small limestone isliands,  while virtually - all of  the University's
other  member  countries have some  atolls. He stressed  that  the
development of ol countries and  socicties s, therefore, of major
concern to the University.

He o stressed  that the main function of the University is the
teaching of degree and diplomi programmes, with recent increase
In postgraduate teaching. In this respect, he was pleased to note the
recent increase in the number and quality of graduates from Kiribati.
He said that Kiribag has much to be proud of and was confident
that these  graduates would make a ma-r contribution to the
development of the country.

He stressed, however, that the University of the South Pacific
IS more  than just a teaching institution, and that jt has a major
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pool ot tighly tramed statl, over o0 of whom come trom the
regional countries  that support the University, and niny ol whom
have research terests and skills that have been apphied, and will
continue o be applicd 1o addressing problems relatmg to the
development of regionul countries. TE wis also stressed that many ol
these activities are caried out in collaboration with other reglonal
and non-regional institutions,

e said that one of the nitiatives taken to involve this pool o
expertise wis the estabhishment, in 1079, of the Atoll Rescarch Unit
(AR based i Faceva, which later became the Atoll Research and
Devetopment Unit (ARDU ) i 19830 He sord Ut st was L to state
that, o spite o mtal ounshand - enthostasm, the overall output
of the Uit had been disappomting 1o both the atolbcountiies
supporting  the USP mduding Kinthatr, and o the Unrersity tedh
He said that there were a number of reasons tor ts which he
would not cliborate onat that staze of the Consultation.,

Rather,  he  emphasised  the amportance of - this - present
Consultation,  and  congratulated  the Gosernment ol Krrihatr for
taking  the mtiatne e it organizabion. fle stressed  that  the
Consultation was umely and ot vtal mmportance. not onky 16 Kanban
but also to other atoll covatoes,

Ple wrd that the USSP was fully supportive of tis bt e and
hoped  that the Consultation vwould fead o an innovatie, coherent
and integrated  rescarch programme that wouid — cnable  the
Government ol Kirihati to me=t at least some of the development
aspirations ot ity people. He stressed  that iy colleagues, N
Mocngangongo, MNi. Finlay, Mro Fewaks, Mr. Tong and himselt were
here to listen, dearn, interact, and contribute i whateser way they
could 1o assist the Consuftation in s work,

In conclusion, he again thanked the Government ol Kiribatr ton
mviting the Unneisity of the South Pactlic to- partiapate, and sad
that the USE Jooked tomvard tomteraction with the participants
from  the  Government ol Kiribat and - the  othersttutions
represented and was contident that, by the end of the Consultation,

a research programme could be identitied that would meet many ol
the goals ntended by those who initiated  and mptemented  ths
Consultation.
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3 INTRODUCTORY pi FNARY SESSION

o2

Opening Address ter Plenary Session by Charrma

Fhe plenaiy sesaon Sesopened by othe Chanrman, Marae Trat,
the  Acting Secreran for Natmal Rewougee Development,  who
explained, and presented bt paper on (e general background
and objectinves ot (e Comsultation (see insert beloy Loand opened g
technical sesston to elect (hee techimcal members of e Consultation,

OPENING STATIAN N CGECHNIRNAN FOR D NARY SESSION
e A frarg
Actmg Secrenaus 1o Natural Resoure Development
Repubin o ki

femy Capacin . e Seacin, o Natural - Resouree
Desvelopment and  (he Chairnian, 1w (o welcome vou o e
plenany WOTKING sessons o (e Nintbatt Spphed . Aol Rescarch tog
Lrevelopment Consuliaion nd 1o e this opporanin o bricth
explam and - (o dispense wth o ot the rechnicd and
admimnuane ¢ Hpect ol the micetin o g GHE el Lo business i
the most eltectr e w,

You have all jecer ed the ongingd prosgamme and the more
detanled progtamme which was i uded He sour consultiion
materials We will owentuls iollow s programme tor the first two
davs althoush fevhinn S preval o wccomodige IMpurtant issues
which scem to warang additional wiension. T'he detled programme
for the Tast twa (s Sl he Hinadised by the Steerimg Committee
hised on the progressnade dunine the s o dins,

The tist acton we must take v 1o eleer the technical members
of the Consultanon, Fhese will consit ol Vice-Chairman: 5
Rapporteur: and Sectng Commitiee, COINNINE 1o two  -Kirbat
and two non-1-Kirag membey s

Fhe Rapporteur wy) Do responsible 1oy picpanmg the record o
proceedings ot the comultition, which will pbe cienliated  denly for
verthication and amendments, and for (he producton of the hnalised
proceedmas, tidu, o, apdd recommendations of the consultation. The
Ripporteur will hise 4omindate to co-opt other members of the
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consultation to help him in this task.

The Steering Committee, which wil clude both the Charman
and the Rapportenr as ex-ofticis miembers, will - senve both as a
drafting committee to assist the Rapporteur and s oanadvisory body
to the Chamrman in terms of ensunng  that the objectives ol the
meeting are realned and e plannmg o moditving the folowing
day’s sessions based on results of prececding SCSSTONS.

Once we dispense with these formaiies, we will hopetully hine
a good techmical team, which will - faalnate the  suceess of the
meeting for all ot us. Betore, we aciually cleat these people, et me
agan sy thank vou Tor jommng us e thes Atolb Apphed Rescarch
for - Development  Consultation wlich weteel s crinical 1o the
sustamable development of sur scirce natural and cultural resources,

3.2 Blection ot Techmeal Members

Dr. James Osborn, the USAID  representative was elected Vice-
Charman.

Dr. 1R 1R, Thaman, the ISP Consultant to the Ministry for Natural
Resource Development, wis clected Rapporteur.

Mr. losefiatu Ret, Coordmator of SPREP, was clected Chairman of
the Steering Commuttee, with Mro Anote Tong, Acting Director of
the USP Atoll Rescarch and Development Unite clected to the post
of Vice-Chairman of the Steermg Committee.

Dr. James Fade, the Deputy Director of CCOPSSOPAC, was clected
as the second non-1-Kmibat member and Mo Tukabu Teroroko
ciected as the second  -Kiibati member of the Steering: Committe.
The Chairman and Rapporteur were approved as ex-ofhicio members
of the Steering Committee.

Because of the role of the Ministry for Natural  Resource
Development as initiator of the Consultation, 1t was aceepted  that
Mr. Mariie  lrata,  the  Acting  Secrctary  for Natural - Resource
Development, serve as Chairman for the Consultation.



4 PRESENTATIONS BY ONVERSEAS PARTICIPATING
ORGANIZATIONY

Atter o briet tntoduction angd submission ot g PAper (see insert
below) by rhe Charman on the muan Chiectnes ot the Consultagon
and the exchanges o Prosentations by hoth ouerseas and Rinban
participants, the PATLIAPALNe Orcanications were cdled on o make
briet presentations, hused e tormat Wk Papers related 1o

OPENING O] SESSTON ONTHE PRESENTATTON OF THEINTEREST
OF I'hy- RIRIBA T GO RNNMENT AND 1) INTERINT,
CAPABILITIES AND ISSIBE L INV O V) MENT (O] PARTICIPATING
AGENCIES IN 111 Dy FOPMENT OF A STRONG APPLIED ATOL
RESEARCH ¢ NP MND PROGRANMME N NIRIBA T

Maae Mg
At Nearcran or N Resotiree Deselopment
Croveinment of knbay

A stgvested by ohe sers et or this mectine s desiened
to be o consultanion, an achanee of deas, the Main objecine hene
Lo iasist the Government and the people of Kinbun (o ranonalise
and - develop strongeand peles ant apphed atoll research 1oy
developmeni programme. You have recenved the orcanal backeround
Paper which stated  the more peatic obectnves of e KNiriban
Apphed Aol Research 1 Development Consultaton s being (o
deovely it the ¢ overnment of Kanbag i the:

Lo Creanon of o cenne for practical developmental tesedrch
m lving and NON-IVng natunal resonrees on olls;

2. Creanon of acene tor data collection tor atolls; and

3 Creation of 4 poal of technical  advisors on cconomie
utilization of atoll natural resotrees,
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Subsequent to - that communicton, most of vou should hive
also received an s cxpanded  backeround paper prepared byoour PSP
Consultant entitled "Rescarch tor Atell Resource: Deselopment and
Nanagement: Priovities ad - Capabihoes tor - Apphied - Research
Kiribat™ and. this mormne. we hewd the Honowrable Ninster ot
Natal Resource Developments Opemne Addiess, both of which
ceary lehhight, moms nind. botr the need Tor strenghtened apphed
atoll rescarch, as owell e the commitment of the Government ol
Kodadr oo edane ot w0 reabitn We o had hoped that the Atoll
Research Uit of the Uneerat of the South Pacitic (USSP would
fone been able oo 0l e eeds Althoreh we e eratetul for USPS
cliorls n this dinccion, wo decl e must act now oo make
<renethened and aetl-coordimated apphied ol rescarch programme
modesclopment worealit,, We can aat no langers as oo resestreh
musi prosnde the bases Tor the secoral of beth oo cobture and - our
wace and tneale eeotiees o e rapidls o modernsig and
moreasine b commerontded soonld.

[osalt v noo more at this uncture, as that would onby use up
Caluable tme that coutd be used moconsultanion. the real purpose
for which we e hee o comsubation to help kudan, and
hopetulls other ol nations aid commumues as wells toatonalise
and cnenshten then apphed research dor deselopment I hope ow
objectees e dears aid T ohope thae we i all wonk toeether 1o
ientits the mest approprnte models tor realizine ~uch objectives
and o dentty the most appropriate agendes taoaddress research

necds reliated (o specilie resotees,

(o howener. our concern and  objectives remam unclesr, the
tollesvine session, betore the particpating aecnoes present their
mterests, capabatities, and posaible involvement e the deselopment
ol a4 ~trone apphed atoll tescarch centre ind progranime, will ginve
U~ an opporiiity o clabonie onoany specitic objedtinies, coneerns
o other issues related to the consuttation,

the re-carch capabilities ot they institutions and  then interests in
helpme to establish a0 strong applied atolb rescarch capability in
Kiribati and the Pacitic regon. The tollowing are briel summaries of
those presentations. The complete papers are included  in- Working
Papers o Fom Appendiy V.
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4.2 The University of LEawain (U (W hing Paper §)

Professor Philip Helireh ol the Unnversity o Hawaiy stressed
the Tong rescarch (radinion that the UHE has had e ihe Pacitic and
the diversity of school- metitites which deal with both Iving
and non-lvme natueal reson e and the more ~ocil saience-telated
arcas ol development. e e aod e Lerboenpenence that UL s
had. piwocatary i (he teds ol e brofovical wopenes, physical
Oceanoeraphs and s atoll ctadies iy cenld he ol Calie o the
aevelopment  of e agoll s prosiamme e paibeuliny
highhiohted the tme-depth adies that e e been condaoted on the
natoral story of Fopeaerh Aol dthe tormer nudlear U S festing
S he Nnshall s Fland ahh S haeed o some 1 on
SCRRTSEs s over o thine e potiods Heo v ehhehted  the
work conducted over the ey ot R tnmatr (Chsnas [Nand) and
other slands o the Tine Phociie shands, e well as he work
done on Geuatery sh polonmeaproblem o most Pacilie isLand
countiies,

DroAchael Hoamnetr o e Center tor Development Studies ol
CHD hishliohied the woogs Hethe more development-, and sockl
cenee-related  areas. n porticuly the work of  (he Colleve o
Fropacal Nocultne and Hlaman Resources and othe drticaltueally
ovented actnes He o desog e thew cooperaiine provrammes with
the UNPC the Unperary of Cam. o and other orsameations and the
work heme done i e Areas ol encultnal cconomies and
matkenns . cntcal concerne the wrea of resonrce deselopment. Te
dlso stressed the tportance of the Water Resources Rescarch Centre
Which had recently condu ted rescndi on water resources and waler
comenation mothe Mashall sand- e descnbed the work of (he
Center 1oy Devclopment Studies sl h dpaes on-personnel from
throurhout  the  Upeeror, formolvement and consuliation m
deselopment-onented Progects

Do hm Woodian of iy Haswan Naturadl Fncray Institute
commented on the wark that hud been done on natanal energy
research mcludimg photovoltacs, wip | power, and OTEC (Ocean
Thermal Faeray Conversion). m terms of their appropriateness for
Pacitic - ISland - countries, and highighicd the qole of (he Pacitic
Internitional  Center oy Fheh Technology  Resenreh, which s
responsible for high e hnology development, Indluding OTC, and
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reponsible for Tacilitating  the transter ol technology 1o developing
countries. 1t was also stressed that the State of Flawan nught
purchise Padimyra Atoll from ats aunrent prvate owners, aned that, it
this dees happen, Hawan woubd hecome o much closer neighbour ol
Kiribats, thus creatime new possabihine. tor collaboranve teseanch,

I discussions telated to the UH presentation, Prof. Heltrich
ctiessed that there were many arcas where T could help Kirbat
with  their davelopment rolated  reseandh needs. and o particalinly
stressed the attractveness of work on kntmaat and Canton Bhnds
whiteh hve  on o the e o Caton, could have rehiable
transportation hinks with Hosan lanumat, tor cannples s oniv (o
and o halt hours from Honolulu: 1t osas abso stressed thar honan and
ancial resources doocast o ahinh o could be duected o rescarch in
Kirthatl, but as o ~tate sotuton, U bas pomuay reponstbility 1o
the ~tate leoslature.

4.3 University of Guam (UOG (Working Paper 1)

Dr. Robert Richmond, the Dicector of the Manne Laboratery of
the Uniersity of Guam, ~tessad that, althoeeh they are a small
unr sy, UOCE does have o bode aof wehly guaiied rescarchers m
COrbian ateas ol wreal noporbanee oo woll countness Beowas stressed
that 1t was the pohiey of LOG o condtct work onbe m ineas where
they had estabinhed  copertise and - the alalie to produce eh
qualinv tesults, Areas of ongomg research nterest mchude studies ol
aroundsater resources, sandl=scale Bshenes deselopment progrimmmes,
heche-de-mier reproduction and reseeding, and the monitormg of the
citects of sedimentation and pesticide and - fertubizer runoll on reet
and coastal ccosvsteme

e ghhehred then collaboratve rescarch with the UH and
some ol the community colleres e Aicronesi, He abo stiessed the
emphisis they have phaced on the determmation ot the cultaral
approprteness ot esource development  projects and UOG
considerable focus on small-see o village Tevel development rescarch
which will benetit people at the communiy fevel Stress wias also
ptaced on the importance that UOG placed ona reglonal approach to
achieving cconomies of scile mosolving problems common o most
sall-ishand states of the Pacitic,



uoG additionallv: has an acncultieal experiment stanon with
expertise in tropical agricultare, and  collaborates with the  Guoam
Department of Commerce 0 (he operation  of large
aquacuttarat-hatchery facibin,

4.4 Oveanic Instiuge LD W orknye Paper 7y

Do Paud Bienteny stressed  the the O as o pOVate mstiute
locited i Hawan, i dAlmosy evdusnel concerned  with apphed
dquacultural research winh ocommercradly o viable o) of practicl
developmental mportance. | e tehhisheed O participation in - the
USDA Center gy Lromcal and Subtropical Aquacndiug e and  the
USDA-ARS Propical Aqinculiure Rescarch Uit and the SOON-To-0pen
Center tor Apphed Aquaculture, e highiiehted ther manne shrimp
aquacultural progsramme, manne shomp being (e matn - hisheries
IMport anto the S, cosie some LT hillion doflags per sear n
toreign exchanee,

Fher progiammes mnclude the development o nuiimous and
cost-cliective aquaculigr e teeds, based parton locally avalable
feed substiates and other technologies tha can be transterred o
the  commeral vl MWork op ok cohancement ol Consal
fisheries resowces, which tend o be overnshed, s danother area of
research amolvement which s on the in-hand abiliy 1o produce
Laroe  numbers o atsh v v then dguicultural technology.
Considerable work s absobemg done op dqusealnurd
mstrumentation. Othey reas ol anvolvement include mahimihi and
mullet aquacutture and eler quality managoment of aquacultural
areas,

Iwas stressed  thi matket tesearch has been g Prerequisite 1o
developmg pew programmes, thus stressing (he market-driven pature
of thenr applicd rescarch activities, he mnovatne work on hormone
therapy on mullet and milktsh 1o enhance reproductne and
NAUTALON  canicitios of tese very important food s, where Iy
roduction s ofen bt factor in cconomic viabiline  of
lquiculture, was ilso highhiehted, The O has also been involved in
cchnology — transter of such aquacaltural techniques 1o (he
*hilippines, Taiwan and Indonesia.
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He also deseribed some of the capabilities of OF i the areas of
pond  management  and wale quality  control,  aquaculral fred
production, and mcreasing spawning and - maturation raes, which
would seem o be particulirly applicable to the atoll countries of the
Pacific.

Mis Dekarer Russell of AMAK remarked on the appropriateness
ol such rescarch, becanse mullet seemed 1o be an increasingly over-
explioted  speaes m knbane anda spedies which also - had
considerable calirad semtcance. She o also mentioned the problems
created v the mboduction o tlapee Inoresponses Do Biendeny
deseribed caperiments that hase been done to chimmate tlapia and
to process them mto feed stock ol the aquacaltural production of

other species.

45 Kagoshima Unpersit (KU) (Working Paper 3)

Protessor Shivero lwakrr of KU stressed the wide range ol
capertise that - Kazoshima Unieensiy had i the e ot manine
cence tesearchoand oo oo mcdudime 19 Professorial Chaars, three
research and e o el and one tesearch laboraton, n i wide
range o dredas ot mtéerc-t to Paeme Bland counties. He o stressed
that KU had undertaben tne scentie field suess i the Pacitic
i the past seven sears.

Areas of researchinterest ol importance to- atoll countries
include Lind use and conservation of terrestrial . ecosystems in rural
arcas, prinvry production and aguatic yesouree utilzation in tropical
wilers, oceanic structure and chanee in the tropical Pacitic, lagoon
water arcubition svstems. utihzaton and promotion of underatlized
Atoll Tieoon resources, and the socio-cconomic importance o lagoon

resources and reoon tenunre ssstems.

In - response  too 4 question. b Wiy stressed  that - thew
programmes e, fike those ot mimy other institutions, subject to the
interests of the Japanese acadenc ageney concerned.
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4.6 The  Committee for __(_l(»)j_(}»l:‘(_lm"_l.’I'_(lﬂ_it_hl(_)j_l_]_(_ Prospecting fc
Mineral _ Resources _m._h,wbjzw_l_,_-_!Ll,s:!Lit;_,,,,L)fi\img,,,_;'\_@

(CCOPSOPAC) (Working Paper 13)

Jim Fade mehhghted <ome o e Programme aotn 1tes ol tn
regional oreaizanon which belongs 10 and i e byothe mempe
governments, which consisis of 5 combiiation ol mdiv i countn
Projects of which there e et R present plus number o
regional projects. The focus of e work s on non-living  resourees
in-offshore, nearshore, and  coustal Aeds e coastal - development
studies, and i mugine renexable eneroy resouy e, especidly winve
enerey and OTEC) e fehhehied the Looperative elforts with other
mstitutions  (hiy CCOPSOPAC s imolved mo o maximise  the
benelits to the restons e hihhvhied (e importance ol the Annuad
Mecting where (he member countiies outlie their priorities tor the
tollowime vears programme. which dictages ¢ P SOPACS ongoimng
ACUVITes,

Nirthatr s N COUNLY projects, hese projects include:  (he
cualuation ol Lwoong) pPhosphate deposiis, o which there seem 1o he
some locahzed  deposits of somelocad uoliny but doubtiul conmmererl
Vbilis studies of the distribution o mmganese: nodules i the
ELEZof Kinbati, where there seem 1o he Promiesime yesults in the
Line IsEmds req: FECONNINS e suveys o Predous corals, whieh
indicate  ihere Wy be Siihicant decpaarer copal (Corallivm)
resotces, lso in the e INands: studies o coustal erosion and
coistal resource potential o, catsesay and totrsm development; and
Mappme ol coastal resources and the seabed within the INTHIRIT N
Finally,  ccop.sopac s date manasement and raming
programmes tor - mempe LoUnRm natonals. hese indude the anniil
certfice course in fath Scrence, workshopsand speciatized
traming - programmes  on doone-to-one basis, such as (he use  of
computer for analvsing (e spes ol data generated by CCOP/SOPAC
programmes,

It wis stressed discussion, that (¢ OPSOPAC does not do
market surveys once deposis or information on - deposits exists, but
Uies o involyve Prvate companies and o interesy tiem in developing
these  deposits in the bestinterests of  the regronal  countries,
Morcover, the “coordinating” dpect ol CCOPSOPAC must be
stressed in rerms of advising  regional countries  on appropriate
trainmg and rescarch Opportumities, and how o conduct negotiations
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with mining companies. 1t was stressed that CCOPSOPACS mam job
wis to let o ional countries know  the status of their non-living
resources o that they can make, with the help ob €€ OP/ISOPAC, the
best developmental decistons of these resourees,

4.7 South Pacitic Commission (5°C) (Working Paper -4

Me Garry Preston stiessed that the SPC. which is based in
New Caledontin was o techmcal support ageney mvolved  Ina wide
range of discrete rescarch projects, rather than o tunding agencey
lts membership is the widest of all Pacili regronal - organizations,
hecause it includes  botindependent countries and the  non-
independent French and American e FHOres,

Specitic areis of - activity nclude agreubture, with o particukar
emphasis on - technologies suitable tor atoll countries; an  ongoing
plant protection programme. najor disheries programme which s
deseribed i detail inoworking paper b the South Pacific Regonal
Fvironment Programme  (SPREEPy a0 oral technology programme
which, among other actinities, indudes energy studies: o nutntion
and  health programme. cdudime strong cprdenuotogical and
cducational  components, s well as e dental health programmie: d
stitistical  reporting - progranume: demography - provramme  which
collects and analvses  population information and  statistics on
migration for member counties; and i Community Fducation Training
Centre and Media Development Unitin Fiji.

One ol the most recent projects s the integrated — atoll
development  programme. Although the SPC collaborates with the
UNDP  Integrated  Atoll Development Programme in the area of
agricuttural development, therr progranmme: s separite entity, which
will focus on particular ol communities, with the tirst project 0
Kiribiati proposed tor North Tarawa, subject to continuing discussions
with the Kiribati Government. Fhese projects are developed i dose
association with the locl community and include  conponents of
fishing, agriculture, and healthowith astrong cemphasis on self-help.

fn response o queries, Mo Josefatu Reti outlined the nature
of the integrated village-hased atolb - development project,  which
began in Mitiro in the Cook Islands, He stressed thit these were
cooperative  projects  between  the SPC, the government and the
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communitics involved, and  tht o mportant component of  these
projects has been the conduct of environmental Impact assessment
prior to implementation,

Concern was expressed by the MNinister tha although there has
been some v ourable reaction to the SPCoand UNDP cooperatively
rn projects, there was concern with the cocrdination of 5 number
of similir projects, mcluding those run by Sive the Children Fand
and The Foundation o the Pooples of he South Pacitic, which
SCI o e conaderie overlap and otten compete for sciree d
funds.

It was stressed bvoMe Ret, that the SPC projects, g, the
North Turawa project, are organised in response to requests from
governments,

BN 5«_1;11»l1>__,,[_’_;Lq‘j.:gm,__Rugjr(n_ul__j_*n\._;mcnl_Pmszr;mnw (SPRIED)

(\NVorking Paper 2y

Mo Reny the Coordinator OF SPREP, described the role 0l
SPREP holping countries of the region 1o foster environmentally
sound development, 11 wi sressed that SPREP has o sl
SeCretanat to- coordinate: activitjes, but most ot the actual research
work and educational Programmes; most of which i in reponse o
fequests trom individual governments.are sub-contracted 1o
Universies and other Approproate istitutions,

Some SPRIp PROTIG areas of actvy incude the monitoring
and control ot copstal pollution, mcluding studies of Targwn Lagoon
i Kirtoati: protected Guea development and endingered  species
protection, mcluding major anfand  water quahiy and  pesticide
monmtoring and  control Projects natural resource management  and
environaent;l prmning. under which SPREP helps in cnvironmental
development plans and e preparanion ol environmental impact
ASsessment statements: and civironmental education,  with  several
regional workshops having been held on curriculum development and
environmental IMPACt assessment. An ared ol most recent interest s
the focus on the effects ol the greenhouse etfeet and global scalevel
rise on Pacitic countries, and the identitication of positive  action
that Pacitic countries can ake to address this prablem,
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Arcas of  particular tocus o Kiribati, include the work of
SPREP in the development of an environmental science curriculum
for schools, the previousiy mentioned pollution monoring Tuarawi
Lagoon, the visit of an ORSTON saentst to study the effects of
mining  on Ocean  Island - (Banabin, which was stripmined of s
phosphate  over i period ol ol vears betore muning ceased;  the
involvement i integrated atoll deselopment works and trinming in a
wide  range  of arcas or tar o ospeatic s projects, imcluding - the
development of environmental management plins and the preparation
of environmental impact statements. HCowis stresed s thata wide
range  of adtvitios were possible, o request bv o regional
governments, and that all SPREEP programmes conduted i oremonad
countries ate constdered o be joami proscammes, wich attempt o
i olve, as muen as possible, focal capertise and s olvement.

Fhe Muouster highhehted the particuln interest ot the Farthat
Government i the problem of coastal crosion and the need 1o buld
wiwalls or tahe other amehoratee acton. Mo Ren remarked  that
this  wis an o excellent rea tor cooperabine  mieraction  between
SPREP and CCOPSOPAC, with CCOPSOPAC conducting bisic
rescarch and  SPREP coordmatnng  the  BIS  and - monitoring
programmes. with  the actual mplementation ol given progranimes
[ving 10 the hands of articubas government departments ot privide
avencies, such as public s orks departments,

Howis rennked that Kainoat had not vet ratined the SPREP
Convention, and that 1t swas hoped that m the near future that the
Comvention would  be ratthed by omost regional - countries. The
Minister remarked that, although Kiribati was fully in support of the
objectives of the SPREP Convention, that 1t had been unable to sign
the treaty because of ditterences over the delineition of the limits
of the EEZ and the talure 1o designate Kirtbati as anarchipelagic
Jate, and that untl this disagreement was resolved, Kivibat was
unlikely to ratty the consention,

19 The University of Rhode Bstand (URDY (Working Papers 14 and
15)

Dr. William Branan stressed the oceanic nature of the state of
Rhode Istand (URI) and the wide range of programmes of URI
involvement in marine resource development and coastal management.
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He  highlighted  he contribution of  he International - Center  fo
Miarine  Resources Development and (e Ieternational  Coastal
Resourees Management Provrammes (CRAP). He stressed that he
emphisis s on (e lormulation, mlementation festing ol coistal
resource managentem prozrammes e Feuador, Sy Fanka,  the
Philippines, Phanland. Purocuta s ol mterest mchide near-
shore fisheres, water QUi tomeim amenes, and protection of
critical habyate,

He highhiehted (g v olement with coasta management n
Phuket.  Ihaland, Provinee wreatly pressured DV tourism
development, i m adsanee ob the b oy gy Uperade mirastructure
o protect and  manage caintal resotces, | he Phuker demonstation
project and other demonst oon Stescwhich comprise a1l THTATIC
OF coastal problems and Fesatitee conthers, wlt Jead imatel o
the development o Battional coustal vesonoes Manarement policies,
CRAMP depends prananhe on oy crpertse and emphosises the
mplementation ol o) Potrees imamagement (CRA . rher than
addiional sundies, (R Uses consultants o g long peaods of gme 1o
foster deeper fmilination with (e Pracical problems issocined
with Implementation-orentated Proviamnies,

A0 The Uninersity of the South Racilic (US1) (Working Paper 8)

Protessor Tohn Morson outhned (- role ol USP s regional
mstition with || member Countres, cpuses n b and Western
Namoa, extension Cenies meen catmtges, Fhere e tow schools
coordiniatmg the teaching of diplom.g and desiee programmes ot the
undergiaduare posteraduiate fevels, phus number ot specialised
research unies, e highliehted  the worl, it the USSP wis
conducting in the  arey of agnauttural and o) NCNCeS,  willer
balance  studies, lood and  nutinon SSemscoastal and ol
agroforestry, murine ceologs. cnvironmental management, and studies
refated 1o cimane chinge  and  (he ereenhouse  effect. The faige
involvement marme pollution studices, which includes  ; major
raming component wis highhghted, as were the studies of fagoon
water qualny Momtormg, m particuli stadies ot the Turaws l.agoon,

Other arcas of focus are the development of alternitive energy
resourees, ncluding solyr cneray, coconut-based  fuels, fuclwood
resources, and - energy  utitization studies, and - studies  of natural



28

products, in particulir medicinal plants. He indicated that the work
related to climatic change, was not s much an the area of hasw
research, but more focussed on the etiedts ol such change onsland
countries. and the tvpes ol action which could be Gihen to o address
the ettects of such change.

Stress was also placed on the pole of TSP as - magor teaching
insttution, which had also o estabhshed some e non-teachmg
reseirch or development units, one ol which was the Atoll Rescarch
and Devefopment Unic ¢ ARDUY based on a0 was stressed
that, after then establishment, such unmits wore evpected o become
Largely  seli-tundma. Tt s also hoped that mdiadual membed
governments  would, thiouvh  cither et recunent budgetsor
throueh Bilateral and sotrees. contidbate to the wiabithty ot such
anits.

Cowoe ~oveested that the reason that the ARDU had not been
Able to conduct s actraties at the desied fevel was basically, that
once the onemal tunding nevotited by e Eanbatt government
ceared, the umt was not o able togeneise suthcient tunds 1o
minntain e desied level ot operation.

(e mmportance ol the dole ol LS e the Paahic Island
Marine  Resotrce  Information Sustem (PIMRIS). o regond
Intormaton  ssstem for hshees and omanne esourees, which s
bemge  deseleped by the Forum Pihenes  Ageney n Honera, the
University ol the South Paatic n S, and the South Pacihic
Commission 10 Noumeit, was stressed. e yrtem in designed 1o
wrve the mtormation needs of the 22 wland member countries of
the SPC region. Detaled mlormation on PIMRIS is contained 1n
Appendis VI

In discussion,  the  severe limitations placedon atoll
communities,  due to scarans o of - freshwiter were highlighted  and
suggestions made regarding the possiblitity ot desdmation and witer
conservation technologies tor agricultural and tourism development.
Prof. Morrison agreed with the importmee ob water resouree studies
and  development, and - reported - that the  UN Department for
Technical Cooperation Pacitic Islands Water Resources Development
Project, based at the USSP Institute of  Natural  Resources, Is
currently working in these arcas and his a major proicct in Kiribati.
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411 USSP Atoll_Rescarch and Development_Unit (ARDU (W King

Paper o)

Mro Anore Fong pine some b heround 1o the establishment of
the Atoll Rescarch U MO i the oo beme on marine
resource development, and g Laer uperadine o Aol Research
and Deselopment Ui CARDUS with brogdened ferms ol reterence 1o
metide aencaliug g Fesoutcesand  woepndd apectsof ol
development, malading sl buane development. He stressed that
the nabihiny of he ARDU 10 aohiese e Lated voals seemed (o be
manly o prablen o fsotnee - \Wathout oy fuirther nto the
detinds resarding the tLulure o e antt, he ureed  (he meenmng 1
perhaps tocus more on the tode wuch o g could phiv and bow e
thirt role could he Promote:

I descasson, the AR FPTesentative M Tekarer Russell
suerested that soren the (g that the ARDU wos ~Upposed 1o care
not only (o the needs o Nuthat, but alvo 1o other atall countres
such e Tokelan and Fucalus USE hould hie gren preater priorig
W the vt vrven the sy, deselopment.y problems experienced In
Aol countries. 1w . svested  thar n Lgp cttorts o
decentialise s dethatios s that nunbe nog enogon dattention had heen
Yhen to the ARDIL, particulinh meowrms o1 et ISt out on s
own and not providing  <utticiem Momtorm ot and support 1o s
AR T was stesed e fohn' Morrson 1hug Mot non-teachimg
Umts had similin devels o tundime s but that v e IRETA (the
Institute 1o Researchy Farenaon and Pramne Agticaluney had
been able oty substintial evgey o fundme tor ther e e,

Fhe Nhinister stated that the ongmal tanciop ol the ARDL:,
Was ta condnes meanmetul rescarch meothe areas of atoll eniculture
and tishernies, ere. With the resulte then beme passed on (o
government depariment. foy mplenientation. He questione b why (s
hadn't happened? 1 Wt steeested by Anoge Foneo that the reason
that this  dision of labour had  not beey successtul was
government hodies, who open had vicater tunds, ko conducted
then own researoh, wWih ide anteracoon wih he ARDUD M John
Fmlav, ARDUI agneultural researcher remanked  that dunng  his
tenure, there had  been only  minmmal couperative eftorts between
ARDU and Kirtbar agricultural personnel.
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Mr. John Finlay briefly described the teacing actinates ot the
USP School of Acricubture Tocated at Alitua, Western Samost and the
activities of the School’s ontreach wrm, the Institute: tol iLescarch,
Exeension smd Trinme in Avncatore (TREEA) Some ol the general
areias of  acteaty ncluded  mtensbcanon and - mprocement ol
agricultural svstems tocal Buestock teed development and producnon:
il nmeement and  chenncal analvsess s peneiic testing, planting
materad mprovement and mulnphasion s programmes: apicultural
cne neetiny and approprite technotoey mprovement: plant pathology:
atoll aencuitine: south and women on avtiewlture: and taming and
tescareh o coconut ishandiy,

norchition too coconut rephimtng
whemen He hiehhehited the Intornaton Outicach Progranimes,
patticular, s Arnauitinal Infermation Networkad Reewonal
Aotenltueal L noson Otfeer ath assocated publishingectivities,
media prostammes, ete.

o Dby stresed thary based on hus abservations over wo
vears e kanbat at the ARDUL for iable atol rescarch ettort to
be rnantamed. o number of condions must be met, Ihesendduded:

. Pobtcd committment bevond hp senvice to the mportance
ot atoll rescarchy

2 Oreansationl support and - coordimation from relevant
vovernment  and nor-government minisboes and avencies that play
impottant roles:

3 Adequite tmancat and - manpower support from several
disciplines and at b evels:

A Gudance  fram mtluential - and - knowledgeable  groups or
bodies to ensure that programines undertiaken are relevant to atoll
needs and that they mdude adequate attenton to - the carly incluston
of  needs  analysis learnme about tradimonal knowledee, and
communicition and extension phases as well,

The Charman csked whether the responsibility tor soliciting,
mitiating new proposals, or atlocatg tunds was based primarty with
the central university or with the units themsehves. Inoanswer (o
this question, 10 was suggested that although the University is 1o
mitke tormal approaches o tundmg agenaes, the individual units can
initiate approaches to o fundmg sources  1or given programmes - or



Projects. In some  cases, this has been particulinty dutficuly
smadler units with only hmted strf, who ey nat have the e
CXpertise 1o conduct hoth research and o undertake the process
ol proposal Preparation imd <afy e funds,

I twerms or e HAture ot e pes o Projects that
tunded, m the case OLTRE AN, 0 Recionad Advsany Board (AR W,
established (o et tecdhg Eoid o aduse TRE T o the necds o
FCZIoOn an terms of e detrabies on hoth (he tetonal wnd nargon,
levels The FADB howes e e o have had vony e panch
the regional ey o), unlite othe chmiiations such s the foan
Fisheres Auenc OFCEOPNOPNCT e I does not by e
SN FOMCTIITC Nt Gppon ed i

L2 USp Insticare ar Ry Breselapimen NE) {Workm: Paper 1

AMic Gicorae Mocneaneoneo, (e Diector ot the Insttute of
Ruraf Develonment (JRD), and womember ol RAB It streseed that
the e centrahiation O USIS Gcivities has created problems o
Interaton cotmmunication which oy e olie of the easons fog

the nabiline o wome B 1o elfecn )y pettorme thenr muanduated
tunctions,

He o avain wresaed theet dthoush the Reatonal Adh json Board
i) was an caeellent dea e qere O pHontizing  jesearch
divections (o Ry AV had been SO MeHedn e Do "
does nor hoave EORCmmeatal mand e (o g OUL Ay aciniies,
other than advons I elanon o e protines o) IRE AL he sind
thiat D Aaleoln Hasclman, who s uiable to attend the mectng,
wanted 1o stress that one OF e PHont, miciests of IRETA was 1o
conduct rescarch op radiional ol arncultural sysiems and thewr
Possible mprosement.

10 was stresed that, unlike some of the other LS hadies, such
s ARETA o he Instiute o Soul and N dmimistrat e Studies
(ISAS) that are Atached or eodined MU panticuli schools which
they G diaw HPOIE ot capertse, the [R]) and ARDUS Gre et
Somewhit out on (hey oW In selation 1o the HREOME acovities, i
was stated that curren feeommerdatons mdicated that the emphasis
of IRD would pe More on trimmy rather thim on teseareh, in an
aempt w emphasise the human tactor 1n resotree devetopment, oy
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A critical, often neglected  tactor, which afong with goad  applicd
rescarch ¢ contribute to more meamnghul development ot small
island  communities. He o stressed that IR activties e s ery
multidisciplinary i natuwre, and, thus, being coordimated under the
ambrella of RAB, with ity almost exclusre focus on agricuiture, s
somewhat inappropriate.

e response o the stated nterestof IR-TA i studies ol
traditional agnicultural astems, the ANAR representatine, stressed
the need  to look at aspedts o taadional agricultaral technotogy
which could macase tond avadabihne throuyhout the vear, both
through taditional means of mducne ont-ol-sedon ity ad the
promoten and nnantenanee o diersits ol impaortant supplementany
crops wineh have sutfered and e dedlimme e unportance due to
official  overemphasis on pon-tadinonal commercrd agncultuanal
production. 1t wis wlso stiessed that the presenation ol taditional
agncultunal and Tood syaiems e a ol crisionmental management
and consers atton concern ol tie SPREP Action Phan,

Clue Batehe and the Mister stressed the need Tor studies of
phints  suchas 1o haba and the sl factois which tluence
cultivition of te baba e the southernand northern shinds ot
Grbat, but that this Bpe of rescarch must bedone me e very
SenSIve Wy becatise s people commonhy protect tidional
agricuftural intormation for the  osdlusive use of therr estended
famihies and themr ancestors,

The  AMAK  reproesentatne. Fekare Russell,  suggested, in
response o the problenmy ol peopleotten hiding  traditional
agriculiural knowledge, that Unnversities, s recopnized institutions
of formal cducation must zo out o the islands and include such
studies s a priorin i formal education, which could be mtegrated
into the curncutum, possibly through mvolvig Lnowledeeabie older
people in the cducation process. Stch attempts ot makmg education
more relevant must, however, ot pust becursony and arm-chatr”
activities o mture, but should entaib spending some tme in the
ficld. 1t was stressed  thae only through in-depth observation  can
these  types  of information,  whichare based on millennia of
traditional  apphicd  rescarch be tapped for application to modern
devetopment and educational purposes,
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John Noyrison stated  thar Lsp sressed e importanee ol
traditional <cience and shared he Loneern or s fack of gy
substanual dar O T hemn 1o ddrees this need, i) will he
hosting Maorconterence o Praditonmal <erenee e the Pacine
Islands in oo Bob Richinomg o Grvanm, Streseed, dong the same
liness that hedue much tradiong Enowledoe, v o freely oven,
that there e great dancers R A TR oltside
rescinrchers an short-term CONLaCES, e e ey will otren he
unable 1o ver gy Mionmaton, o ¢ o worseo mihe collect il
ditie becanse  heye PRGN e (o0 vepn resilts - through
obsenvation o o the e ol reputable (pand, local 1escinchers
OEnteimants fle poged e amporiamce o i rdinge focy peaple
SCh reseanh and g o them o e commenurade with o hey
citical rofe HIpornt veacacn Py Helih sUpported  snongt,
e <entnmem hat there Deed Hor feacar ey - o eamy from
Baditional ey ARG appropr e e ai dependmye ap
oitonad arg SOUTCes Gty Crample ol an evcellent study ot
Behienies o Pala, Waorde o (e Fozoon by Ropepy Tohannes, bised
VTG on from foey HHOTIAn which contaime mere yaluable
HHOTIMAtOn than maosy Mt iie Diafo, ey

SN R Bred Stares Avency 1oy hll('llel_l|QI]_.'Irfﬂlﬁ)y\__g‘_'ﬂ()l)_!l_]y_!]{_[_L.i:l!'!))

P Lames Onborn rfematked  on (e complenins of USALD
dcteaties which copreny Aetboren Pacitic slind counties I wis
AN ey that, althoush 1ass dealable o the Pacine hine heen
comderably increqeed U PEeaous Jevels, hese unds are
hnnted, o g0 satl There ., however, Ve simhicint
COMMINCHnt, m (e ol the Hivtcasing stiength of USAD statt n
the  tields o aneultural. fisherges, heatth, and cnvironment;d
develonment. Among the mun goals o the USATD programme in the
South Pacitie s e IMprovernent of moomes 1 tal arcas, with the
health Auttonal stius of Paann Peoples nd the protection of
SUdrCeenvonmenty eotres  as econdan Lctors an o he
sUStarabilie of 1y Meome Jes el

USATD . Particulirl nterested the problem  of the
Protection iy MUstunabiing of e Aol resources, This Interest
IS evidenced by LSATD wihneness o und (s Consultation,
Three Jevels of nenues of tunding e nvatable n the region from
USAID: 1) SUpport for regiongl organmsations when thejr programmes
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have  immediate  apphicabihn, including those ol many ol the
institutions  participating - the Consultaton; ) small - teeted
assistinee af the local evell often through NGOs and - organizabions
el ws Peace Corpss FPoundation do (he Peoples of the South
Pacitic, and Save the Clubdrens Fund: i 3 actnvities sathime sectors
wich s healthy aenwatiares feheries, and o amall business
development, swhich e beiee developed o contibute o ruril
eonie seneration celected counties, A spediie ongorg activiiy
v the SPRAD cooperatine project between the USEL U H and Cornell
U ersi e avticudtnaldesclopment. o esteisiett pesedarcdand
Loy

He noted that, with Ui ~tenythened technical stail, there
Gould  bhe macasing  opportiimts ol consultation  with - Paatic
counties 1o deternnme then real and and eseandh pooniies. Fhis
Constltition  was one oi o the Tst nnget formal steps e this
direction,

Ao Les Chuk decnbed  UNSATDS present progiaiiiies ot
Gl for e resoutce development, and outhmed  USATS
plans tor further assstance (o this sedtor,

A0 Representitions oo Oher Ormizations

Representatives rone onmanizations undble 1o attend due 1o
aneealbiliee ol air tansport or o othe committments included Dre
et Daew, Regional Project Coordiator and Chiet Tedhnicel Advisor
ol the United Nations Develapment Programme Ottice of Projedt
Services (U NDP OPS) ntesnated Aol Development Project (IADEP):
D Seumanutata Malcobm el Assodiate Duector ot batension
and Lounme of the Ui eraty of the South Taotne (USSP Tnstate
for Rescarch, barenson and brannae Verrculture (HRE DA and D
fohn L Suno, Seton Seicate boand Drecro (South oy ot the
International  Centerdor brone Aguati Resourees Management
GOLARM) South acme Oihce all of whony sent then apologies (o
e Charman, Then Workane Papers o0 1L and oo e induded
Aprendin v,
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s PRESENTATIONS BY KTHRIBATT pa RTICIPATING
ORGANIZATIONS AND PARTICIPANTS

S Te Maotan

I special Presentaiion requestedd by e Chinrman,  the
Cieneral Nunager  of he Noibau national NI company e
NMautar, AN Aurdo Mclnnes, sresed that althongiy 1 Matarr s
BOVCrRImMent operition, g e U G e commeraral operation, which s
“the  only Wi o cach s e stressedy however, (hag the
compian s hesah and-tunded WA WS e erms of the
Provision of fishing boms, gy s aspect, seseed that ad must
WOk B, b aadded Projedts e 1o becone ceononucally teasible. for
Svamples i ok over g, PO O TeCen e tun en pole-and-hne
vesels under the T one o trention. This Do o comstderable neoany e

cliccton the coner oyl Lt o ihe Qolciation

Some other b AT e Siccess o Fe Nautar
the necd 1oy mme ot cocellen natural scamen i the technolagy
ol madem IS the need o el e and o take the Heer
Mo P warers during the Di-cason s Kinbary: and the fact tha
the baninh PN operaion e Femadog has not heen particulanry
Mrccesstul hecirge e do nor produce gy WIICY Gtacr eh s
wellas collected wld fshe They e (e MIProseme . of the nulkish
Poducton and e entination  ar e feasanthat arahioaly
Produced baish e Not e eledte e he mied-speaes wpy
hartth s HEHOE PrHonte -\ uegon ssalo shed a resind
terescarch mto the g debabiniand prodin o ol haittish

M A e Areved that the maeamum mnber o pole-and-line
vessels should probahr, o Homote that sy 1o clght, or else there
would be negarp clicots on he SUStanabiliny oF bogggi TCNOUTCes
which ape basically - ol tine fom  four agoans (Tarawy, AbLmng,
Abemama, and Butantany m winen hatt stoch <cem 1o be dechiming,
Heo thus, siessed the mpoitince o anlkbsh aquicaliore (o the
future operanon and Cpaasion of the Hshine mdus.

From i cconom SENAPOT 1 was mentioned thyt, although
Te Mautarr wouly be willmy o) PeBan ccononie price of $2.5() per
kg, the sovernment currenily Provides binthish 1yom Feminke o
$LOO per Kilo, Heo stated, however, that 11 he WCIC runnmg he
baitlish aquiculturgl OpEraton on i commeral basis, he would self



36

them for over $6.00 per kg The SPC representative: said - that some
studies have shown that the best catches have been realized when
mixed wild baitfish and milkfish are used. Inamswer toa gquestion as
to the overall cconomic viability of e NMautari, it vas indicated
(hat catches e improving and - that the operation scemed 1o be
increasingly ceconomically viable.

5.2 Asricultural Sector

Sam Edwards, @ tree crops agronomist whose expertise lies in
the arca of coconut replanting, stressed that the coconut replanting
cchemes in the past have been less than successful - because  of
overoptimistic estimates ol how many acres could be planted, which
put pressure on o the ability 1o bt sutheient high-quality  seed
nuts. Other problems included IAPPropriate SR, which was too
cloxe in the past.

Current efiorts, based on rescarchoser the past fow years,
have  been o show  farmers  thit benelits can be obrained by
rehabilitating paims planted under the previous replanting scheme, s
well as encouraging fmers 1o continue replanting using improved
varicties. Rui Williams, the Chiet Agricultural Officer, supported Sam
Pdwards in stressing the emphisis pliced on-coconuts and etforts to
rehabilitate existing  replantedareas, particuliarly through  the
application ol feviilizers,as well as putting sore emphasis on
vegetable production. One oi (the main vehides for implementing the
programme is the use ol demonstration plots,

NMeans of fertilization included mjection ot trees with trace
clements. The Chairman asked a question relited 1o the possibility of
fertilizer pollution of groundwater resourees. It wis suggested that
the trunk injection of nutricnty in o way affected groundwater, and
that the  frequent low-level applications of - potassiun around  the
bases of trees provided for ctiicient nutrient uptake, with very litte
evidence of poliution of groundwater.

n discussion, it was indicaied  that - in previous  replanting
schemes, the government had advised Tarmers to clear all plants and
trees from  the fand, regardless ot traditional  utility, although
farmers are now encouraged to protect and conserve viluable trees.



It was sugeested  that sueh pracuces had  Jed o Widespreid
deforestation and o o valuabie subsisienee products,

I response o 4 question gerarding the ceononne viability of
fertilizer use, the cosbtothe famer would e M0 per acre, wirh
retims of S300 (815 Proiy swhich does pog mclude ibour cos,

Dr. Sandh Feparted on rescinch o e taro bieetle flapuan
spacwhich has Grised considerable dinaee o e aban, an impaortin
ceremonial wid saple CHOP s well e o bananas, | e sressed thy
control was based  on - (he ehavior of he beetle beciuse of th
danger (o SLOUNAWHCT  Fesongeen when cmplosing pesticide
Strategies that i the ol cosronment chude (e use of pon
chemical approaches., Cunrenths recommended are the nuanteniance o
high winer dew ol (deepenme ity sond husbandry, clearing
WASteoreanie mater shicn werve s breeding siee. s well o
NME other methods iy . covenny plhints wir mlon mesh o 1he
APPLCHIon oi Lerosene 1o the sater i the P,

I relaon (o serctable produocton, there e only S nsects
coisidercd 1o Cagse MEmheant  damage, Cuppeny contiol measures
nchude ply e vontol measires el e aps made of focally
avalable cmpry i, with same esperimenty work being done 1o
test the value of relatively e pesticides i case there s a4oneed
for them i the Uture: Same work s oo done with pea control on
coconuts cantaloupe, wirh bological control | eipe considered 1o
the recently meroduced white v in South Tagawa,

Becae there e relitively rew POstan Kinbat, there s
considerable cmphasis on quaranune and restriction of (he movemeng
of plant mater s, both into and within Kirbati, The use of poiNon
Datits o control ags onthree ishinds s also Pt of the yeoulyr pest
control procrimme.

I respanse o 4 question on the mportiance of cocontts, Mr,
Rui Williims sressed thit coconuts were the only commercial crop
currenty available 1o (e people of Kiribati who  [jve - outer
islands, Additionallv, he COCONUE Is o major food Crop. i souree of
shelter, medicines, fuel, as well s NIVINg countles other cultura
and - ecological funcrions, Wi also stressed thag 9% ot Al export
mcome in 108s came from copra production, whereas only 174 came
from fish exporis,
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Although traditional plintiny technologies, used in the pist by
-Kiribati planters, seemed 1o have been well-suited 1o the atoll
environment. the over 6000 aeres ol coconuts phanted m the outer
idands  over the past 200 wcaisy using spaangs and o planting
technologics suggested rome overseas, live  Deen mosthv o Linlure.
Anather problem scems o have been the Lk of Iugh gualin
planting  materids, sutivient for the  Larye  acreages  required,
whereas traditionad gardeners were probably able o more caretully
select good planting material from mother trees. Other problems e
nutritional and social, mtwerms of people not bemg withng o cut
down coconuts, even it they are senile. Wheteis i wealthy tarmer
will clemn old coconuts and replimte a poor lrmer may not, possibly
because e is not driven by the cconomc meentize ol pavments 1o
cleanr and rephmt. One of the reasons o the tocus on fertheer-
based rehahibition provesmmes s that farmers cane get somy return
wWithin o vear, wheicas - thes niee hiave oo vt much fonger tooreap
the beneiits from areplartme ~cheme,

John by stressed the tact that FRETO Sarautod e Santo,
Vanuatu, one ob the best coconut reseidh oreanizations - the
world, has offered  expertise 1o other Paditic countries, although
because ol the nature ol atoll envronments, there was i need 1o
conduct specitic experns nammon and hyhridizinon research e the
atoll cnvironment.

It wis suggested by Cieorge NMoengangongo that we must look
more cuelully at coconuts not calv s commercial resouree, but
also s i subsistence resource, and o that for most stbaistence
purposes, the local cultnars scem: to be most appropriate, and do
not require costly imported inputs.,

fn response 1o aroguestion ds 1o whether  such  fertilizer
rehabilitation is a process that needs o be continued vear after
year, it was explained  that the apphiciion  of trace clements by
trunk  injection Listed  three vears, whereas the direct potiassium
fertiiziion must be continued yearly,

In rekwion to phnt and anmad - guarantine, the  Minister
questioned the rationale forrestietng imports ot chicken and
vegetables  trom particular points - of origin, with some  points - of
origin, such s Australia, bemg favourcd  over others such as the
US.. at the seeming  detriment to the people of Kiribati. The
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Minister asked whether this wis ast - haneover trom colonid times
or whether  such long-standing restlations wepe really needed oy
could be chanaed. A detinione answer wis not torthcoming, although
it seemed that, in Lt some repnlations WEre mappropriace g
were based more on taditional colonial and ccononie gies and not
on-any sound technical o Pest-retated basis, Mike Fhunnet poinged
out that the Unnersity of 1o aij his e programme s School af
Tropical Agriculture and Human Resoniees foctssing o quarantine
and problems relared Wt e was lso pomted out that the South
Pacitic Commission Plang Protecuon Proorinmme i Sy would atso
advise  countries on-the Gppropratenees of plant - quarantine
regubitions, 10 wis suggested, howeser (g with the mereasing
mportance ot commereia dquaculire, there be mereiasing
regulition of he movement of aquatic resanices i the futge, which
Aot reaulated s SO e present o worestral phant - and
animal produ (s,

In Smmarizing, hased o cthrent rescairch priorigies, the major
dreas of apphed research in dAvicutture mciuded:

l. Fhe need 1o qes Bvbrid coconuy cultivars, which has received
ule emphasis 1n the atoll countries, Phis would include the capacity
o conducy hbridization ang sreening work  of cultrcars of both
commercid and subsistenee potentid i Kiribati,

2 Fhe need 1o een aesetables and orhe plant cultivars for
Fesistance to high levels of saliiy and prolonged droughy,

3o Eperiments With veectables g technologies suiable 1o the
production  of (he more  ditheult segetable to o grow g the atoll
COvironment, such s Chinese cabbage, Enalish cabbage, tomatoes,
and watermelons,

4, Contiol of (he o beetle, short-term veectable pests, some
mmor  coconuy PSS At control, and Quarantme  regubitions 1o
restrict the spread of those pathogens which do evist in Kirthatr or
clsewhere,

5. The need for the deveto smeny of the capabihy 1o produce high
quahty phanting material ol coconuts and other selected nlants, and
to facilitate the introduction of fmproved gencuce material.
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5.3 Llisheries Sector

M. Tukabu Feroroko, the Chiel Fisheries Otfieer, reported thal
the  fisheries  programmes are directed  towsrds providing @ food
resotree,  export  income, and  emplovment, Progriammes include
milkfish — culture for - food  and baittish,  ~ciweed  production.
transplantation of - the amportiant biave bnown locallhy as te bun
(Anadara  maculosit), an improved  boatbuildimg programime which
Allows  fishermen too go farther more els amd o vy farea
catches, pear improvement, fh preservation, and e makmg, OF
particular - importance s he e aemrepation desee (FAD)
programme. which mathes 11 easier for o dishermen tooeet o the
productive Tishing grotnds, a0 magor objedie bemny to minmize the
Foss of fshermen at seag o serous problene i knbat [here s abso
a statstic nrovtamme o coalite nsheres  resourees and o
momtor overhishime, the magor project foctissingon Paawa lagoon,
plits the ongomg su e ol haithish resourees,

Other cueas of potential development mlude gamt clam caltre
and the possible: muroduction ol Trochus mloty-. which has proven
to be g successiul ezport mcome carner i other areas of Micronesia
after it~ ntroduction by the Tapanese, Phe ~tocking of beche=de-mer
species, and - the development of artihiaal recis e other arcas o
interest. Phere s abo conaderable nterest meesaluating the
putential ol anderesploned pesourees such s deepwater snapper

FONOUTCUS.

The Chaimnan expressed voncern ol the  Ingh degree of
inshore gillnetting in the Lwoons n Kuthaty beciuse ol its possible
negative etfects onall fish speaies. Fames Woodiutt reported on the
very serfols sdew taken o of o openssed aillnctting M Flawai., where
very stern measures are hemg Cihen o restict such suripmining” of
the  seas, inchuding  heass e, refusing - use  of - harbour and
maintenance tacilities, etes HEowas dressed  that Kiribati hasalso
taken avery strong stind aginnst open sca allnetting.

Bob  Richmond asked  the  Kinbat representative  whether
CIUALCTIE POISONIME Wiks i ~CHOUN problem m Kiribat, 10 was stressed
thai  ciguatera was i problem in some areas of Kiribati, and that
qudies were being conducted by Temaker Tebano in Kiribati, the
results of which will soon be published in Hawail. Phil  Helfrich
stressed the great gains that have been made to understand  this



41

highly  variable problem, and  stressed  (ha support - should  be
continued in ctforts 1o betqe understimd i, particulinly inotams of
factors which control s genesis and  merdence which seems 1o be
associated  with reef disturbance. I relation o such reef
disturbance, Pyl Bienfeny  wirned ot the dangers ot the
establishment ol artiticial reehs which i o really increase
fisheries productiviy,  but rathe onlyaperesate (he lisheries
resources and make i casier 1o oreresplon them,

In relation o he widespread  miterest in ihe exploitation of
deepwater SREPCT resources, it wiis stiggested that the deepsea
benthic snapper resotree eomuch more tragile than people realize,
and, as experience in Guaam shows, could be brought 1o the point of
non-recovery  verv easily through overfishing, Ginry  Preston
suggested the suveys at the Spe hive oiven us good wdea of the
extent ol these resources, <o that. 11 <o desired, they could  be
managed o sustainable biasgs Heo however, supported the concern
that, it overesploned, deepsea smapper resources could be - casjly
destroved.

Les Clark, asked ot qhe concerns over the overesploitiation of
reet and Ligoon resources concern over the increising scarcity
ol certain tivoured Spedies could possiblv be elaborated on o rerms
of the priority of rescarch needs,

Mr. Being Yeeting sid that the Fisheries Division had. for i
number ol vears, conducted MIVEYs ol fisheries resources and - of
catch-and-cftort sudies in artisanad— fisherjes throughout  Kiribui.
The main Indings are that there e detinite signs of overfishing,
particularly in the Tarawa Lagoon. The  artisanal survevs included
catch-and-ettort daty . mventories of - fishing cquipment. Al of
these indicate serious overfishme, This baseline dati, however, does
not include cood brological data on specihic fisheries, and there IN i
need for further rescirch. One example of  (he need for specitic
Feseine s, stgaested by the Searctiny to Cabinet and the Chiirman,
was thiat the government's Phns 1o establish milktish ponds in outer
istands based  on natural supply - of v, must be supported by
research to - determine the feasibitity snd - possible ¢ffects ol such
developments on lagoon resourees,

In response 1o g question regarding the presence of goldlipped
pearl shell i Kiribati, the presence ot which has been confirmed it
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Kiritimati, it was reported that there is @ major USATD project 1o
improve the blacklipped pearl oyster industry n the Northern Cook
Islands, the results of which should be applicable 1o some of the
islands in Kiribati and other atoll countrices.

S4 Discussion Related to Presentation by Kivibati Partcipants

The Chairman mentioned the possible effects ot the Tinking of
North and South Tawa by ocauseway and how this might sttt the
focus  of  resource  utihzation  and  reguire  environmental impact
assessment of the cftects of such devetopments. Pl Heltrich
mentioned  that tor Ninban the development ol bartow pits - n
association with the bulding of causesays such as that proposed to
link north and south Farawa, which could aeate enniched hisheries
habitaes on windward  constal reets, might make tishimg - more
accessible, and provide o dampening ettects o storme surges feowas
suggested, howeser, that this may mtensity - the incidence of
ciguatera porsonmg in such areis due to reet disturbance.

Nakilue  Fabokae stressed that the rapid novement ol people
fom South Taneea was already tkme place wiich will have
constderable mphcatior © o pesource use sustamabihie m North
Parawit. Lames Osborn supoorted the need o focus on the process
ol wrbanization and 1t serous impact onoresourees, and argued that,
Homnovatne  strategies e ot adopted o0 shift resource-use
emphasis, major tesource-tse prohlems coutd ensue - the future. It
wik also stressed  that such mnovative approaches, suchaswell
thought-out — resettiement ~chemes, it well presented, can be
attractive tod agencies,

losefatu Ret, remarked  that one problem s that - the
COVITORMEATA]L IMPact assessment process s not properly understood
in many areas of the Pacitic and that itis often seen as being an
obstruction 1o development  instead  of - being seen as - part ol
development  or a0 wav of showmg the possible aiternatives of
development. This sentimert wis strongly supported by Kaburoro
Ruaia, who suggested  that we must begin o take the need for
environmental  assessment seriously,  because, although  the  mitial
costs of o given development may be o greater, very  considerable
social and environmental costs may be far greater than the extra
cost in designing a project based on o sound assessment of - the



cnvironemntal risks and radeotts of o aen project. The Secretary
for Finance, from MIOTC CLONONIC Perspectng, sfiessed the need
for ervironmential asessment and  ihe development ot 4 srong
applicd atoll research Capabiline o show patental and donors that
there ares in tact, erea fone-teim benetits 1o he famed by
addressimg poc)e MERAIR G aspeds oF a0 progect the il
planning mpementation Lawess The Sedretary 1o Cabimet
sl stressed (he ceononie problems ot toste; g craronmentafly
comaenvatve deselopment, and - (he fmportance ot envoonmental
HIPACE Statements op one hoondowhile on the other the reluctanee 1o
conduct ~uch ansesanents Pecatse ol the cost Josetaly Ret aenn
Sressed the fact that mone spentoon FEN s money well spent and
that 10 s moreasmely comman ror donog aendies toorequire L
work swhich coald  oiten be gequied ot he donor countnies
themeel, ox

Nabibae Fabokan, alon sk e, suessed (e e need
for good plnnme o tha there wall be sood lite Jor people iy
South Farawa, and the need tor LU and the Protection of some
dpech ol the raditional way of Bles tor ar the need oy such
phanning i not taken serioushy ot would be o (ke enjoving o feast,
while the tine mu YOU are situng on s about (o be pulled out from
under vou,



44
6. REPORTS OF WORKING GROUPS

Based ¢n the first two days ot the Consultation and, in
particular, the Minister of Natural Resouree Devetopment’s address
on the wreas of prionty in apphed atoll resource development in
Kiribat, four working groups were established to prepare working
papers Tor presentation, amendment and approval by the participants
ol the Consultation and the Kinibat Glovernment,

0.1 Nature of Working Giroups

The four working wroups and therr areis o concern, in terms
of the prioritizaton ot concern i applied atoll rescarch, were as
follows:

Group 12 Nop-hving Resources  (Including minctal resources, water

resotirees,  cnermy development, and o coastal gcomorphology and

cnginecting)
hl

Ciroup 20 Agncultural Uban_and Terrestiml Resourees (Including

LA RS L

agricultaral, torestiy and soib resources Land tenure and Land use,
and housmyg and urban development)

Group 3 AMarme Living Resources  (Including pelagic,  deepwilter
benthic,  lagoon,  reet and  nearshore tisheries resourees, and
aquacultare)

Group 4 Conservation and Linvironmental AMunagement - (Including

national park and - conservation wca estabhshment, cndangered
species  protection and - management, and o environmental impact
assessment)

Each Working Group wins asked to produce & Working Paper by
Wednesday afternoon for discassion, samendment and approval by the
participants - the Consultation. Each group sclected  a rapporteur
who was responsible for submiting the Working Paper of cach Group
to FSP for  photocopying  and  distribution toall - participants
(including observers), for discussion, amendment and approval.
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6.2 Terms of Reference tar Working Groups

Groups 1-3

Giroups 1-3 were ] expected o

L Provide a statement ob Justification for applied  research
in the arcas of concern allotted to each group, based on
past  developmentyl expericnee and  current and - future
needs assessment.

2 Last areas o rescaich which e considered  to be of
highest prioriy by the Kby gosernment,

3 List other  researeh dareas  which are of considerable
mportance, either (o Kirtbuti or other arol countries, or
ol intermational developmental imnortance,
* For Groups 1, 2 and 3o briel rationale of the importance of
the given research areas should be provided,

Group 4

Group 4 wis expected ro:

I Provide o statement of Justification  of (he need  tor
conservation, environmental and resource management, and
environmental assessment.

2. List potentiy) dareas fo, the development of national-level
PArks or conservation arcas in Kiribati,
3. LISt potential  areas Or resource  tvpes which require

protection or muanagement at the community or tocal level.

4. List individug plant and  animal species requiring
protection or improved management,

A briet statement of the rationale  for ciach area, resource,
cecosytem,  or  species which  warrants special ninagement  of
conservation status should e provided.
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7. WORKING GROUP PAPER 1: NON-LIVING RESOURCES
7.1 Introduction

Non-living  resources o the atoil - environment that  are
identified  as priority areas  tor - development i Kimbati include
mineral, water. andeneray o resources. Use ol mineral  resources
provides  the opportunity 1o earn loreign  curreney. or - reduace
dependency on o costly imported  materiabs. - The sty of wated
resources  Is o essentid to proper management tooomect “rowing
demands mocan eovirorment where water ososuiree. Baseline studies
of the physical coastal environment e ol considerable importance
in assisting with the use and - development ol these resourees and
with the country's coastal development programme:.

[he priosity arcas wdenohicd below do ot represent all areas

that should be addressed 1o assist with deselopment, but are those
that are appropriate for anatoll applicd rescarch centre to pursue.

7.2 Priority Projects for Kirthaty

72 1. Sand and Gravel Re corree fdennticiinon and Management

Project I To auentty sand and vravel resourees aceded Tor
construction. roading, Lindnll ctes to adentify best areas 10 mine
cose 10 where the resource s quied and where mining will not
contlict with other developments o, produce ctleets
counterproductive to- the osverall use ol the coastal ared: prepare d
management plan for the extraction ol sand and gravel trom fagoon
and reet flat arcas.

Project 2 To investigate the viability ot cement manutacture
Kiribati, Such anindustry would  reduce dependency on imported
cement and create jobs in Kiribat,

7.2.2 Black Coral Resources
Project I Estabhsh distibution, quantity, and quality of black

coral and investigate the potential ot estiablishing i small loral black
coral industry aimed at a growing tourist market.
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7.2.3 Coastal Bascline Studics ol Beach, Reel Flat, Lagoon, cte, fo.
development planning

Project 11 Baablish 4opool of data on coastal - sediment
PTOCESSCs, waves, currents, tdal acuon, lagoon areulation, ete., as
required for devddopment planning engineering design. Coastal
QCUVIties such o reel blasting, mining,  harbour devetopment, and
coastal construction, require  baselie information  for design,
resotree management, Covironment;y management plans,

7.2.4 Water Resourees

Project 11 Buabhen a laboratory, 1o moenttor witer quality on
regulir basis, Meastiements of quahty of hoth ground and  lagoon
water should be made (o montar the elfects other ACHVITies muy
hinve on the waie resotces on atoffs

Projece 20 Faabhagy manazement plan fog freshwater use on
densely Populated gl 1 monitonng water use, future
requirements ¢ e otimated and a0 plan developed to ensare i
continuing supply of freshaater as necded.

Project >0 baabliag the mature of Waer movement within the
freshwater lens, especially m populated e,

Project g Fastablish e potential of  renewable energy
technology oy 4 bvproduct o producing  freshwater in the atoll
Vironment,

L2.5 Renewable Fneroy

Project 1; Investigate potentia tor establishing OT1:¢ plants in
Kiribati. A Study s required 1o dentity suitable  sites for OTEC
technology  and collect the information on those sites needed 1o
ASSess the potentiai for OFEC plants, As well s providing an
electric power SUPPIY. such plants are souree of cold water which
has specific uses i) ar-conditioning, refnigeration, aquaculture and
agriculture,
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Project 20 Extend the use of solar cnergy technology especially
in water heating. Increased use ot solar energy will reduce the
dependence on expensive impol ted fuels.

Project 3: Tovestigate the potential of improving the availability
and use  of domestic fuels o Farawa, specitically in improving
firewood supply and local production of charcoal.

7.3 Discussion on Working Group Paper |

In response ooa guestion about the development potential of 4
precious coral project, the mectne wis ntormed that certam corals
which have walue 1or makine jewelien could be collected, processed,
and sold by a Kinbatr operation wWith hitte or no outside assistianee.
Some ol these tesourees were bhemg sourht by vessels Trom ather
parts ol the Pache and. b not collected and utihised by Kinibat,
may be tiaken by others with no henetit to Kinbat.

It owas agreed  that there wasa real need 1o establish o a
laboratory (0 monitor water qualiy on - reauliur basis. However, it
wis stressed that caretul consideration must be oiven e deciding
where 1t would be bised and who would cantrol it As there was a
shortage  of - quaditied and cyperienced  people  terun sucht i
aboratory, training should be animportant part o this project.

The meeting was mtormed  that the work described in-projects
on the fresh water tens and tresh water supply 1o urban arcas would
probably  be  dealt with by the UN Department  for Technical
Cooperation Pacific Islands - Water Resources Development Project,
based at the USP Institute of Natural Resources, which was setting
up a drilling programme in Kiribati to determine the amount of
extractable water available,

Guestions were nised as o whether OVEC technology  was
really viable today or whether it awas sl experimental, and whether
it wis (oo costly to set up and mamtan. [t was mentioned that the
Japanese had set up and run an OTEC plant in Nauru severa, years
ago, but that this had run nto problems and had ceased operation.
The meeting was informed  tha considerable rescarch had been done
in recent  years  and  that experimental  plants - were operating
successfully in Hawaii. Tt was felt that, in the light of recent
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progress in- developing thys technology, it was an appropriate time (o
look at the possibility of establishimg plants m Kiribati,

The idea of investigating  charcoa production wis Supported
and the meceung was informed that (his Project wis pint of g larger
Programme i the cocom replacement scheme, O trees being
replaced  would e used. among other things, in a4 charcoal
production  experiment, The mecting was warned  that jf organic
marter was burned and  not put back mto the ~oil, such a practice
could ultimate Jead 1o sonf deplenion,

The meetny  raed the question ot he vilue  of g brogas
PIOfCCt (o provyde domestic tuel o urban areas where there Was
BIOWIE shortage o quel. 1w stessed  that such projects had
been tied e Kinba and other areas of (he Pacine without much
suceess Ine South Farawg, where there wae (he need, ot was not
possible 1o farm cnough wmmals 1o mahe the project work,  Also
wharever munure wi dvanliable s required s ternliser There
also appeired 1o he Srong social objections (o Using human waste
which could Possibly be overcome i nme with education,
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8. WORKING GROUP PAPER 2: AGRICULTURAL, URBAN
AND TERRESTRIAL RESGURCES

S Rationale for Applicd Rescarch on Terrestrial Resourees

Given the very hmited terrestiial resources, including Tand, soi
and plant and agricultural resourees, andvery high  population
densities,  particularny i urban Tarawa due to rural 1o urban
migration, there s acritical need to-evaluate these sCarce resourees
and develop appropriate development stitegies. Such rescarch would
address the need toe Lnd use mtensticztion 1o densely settled areas
and the need to make hile moucd areas more attractive and more
productive in o cliort o reense trends  of rural-to-urbian
migration. Such rescarch must volve both the natural and  social
seienees, and perhaps, most important. local people insuch rescarch
because ol the  very dose  mterrelationship - between tand - use
development and social Tactors,

The need tor applied rescarch specifically Tocussing on - atoil
terrestrial rescurces and the establishment of a centre to coordinate
such  adtivities s seen o particabarlycritical and appropriate
becatse of the ungue and ey hmited and - fragile: nature ot atoll
resourees, AMore spediiic . atoll soils e among the poorest the
world agrculturallve v ot esources ate o estremely limited  and
subject 1o depletions high salmity aliects all life: tormsg drought,
tropical - cvcdones. and - other chimatie problems are common;  and
terrestrial plant and animat resources are perhaps the poorest or
most limited in the world, Despite the poverty of the resource base,
it is these resources, which hive served andy with some appropriate
introductions, il have o serve most ol the commercial - and
subsistence needs of the people of Kirhati and other atol peoples.

Related 1o increasing popubition densities, scarce resourees, and
the inappropriite nulization ot such resourees,  there are rapidly
increasing incidences ol madnutriton, nutrition-relited diseases, and
health problenis related to urban crowding in-atoll countries. Hecause
there are very limited  opportunities for - income carning - rurad
areas and because of ranid increases in the importation costs of
expensive food and other goods, there is d need Jor rescarch to
identify new income generating opportunities as well as strategies to
maximise  self-sufficiency and import substitution at the Tocal level.
Morcover, scarce resources, such as Land, marine food species, and



[

firewood, are under pressure and  are being rapidly  depleted,
especially in densely  populated areas, thus stressing the need to
identify Strategies for the sustained development and management of
these resources.

8.2 Arcas of Rescarch Priority
L2645 oF Kesearch Priority

Arcas ot research priority fall into three basic  ciategories: 1)
studies  related 1o (he commercial - and  subsistence importance,
endangerment Status, propagation, and promotion or replanting of g
wide range of socially, cconomically ind ecologically important plant
species; 2) the development of agronomic practices and strategies
which will lead 1o ihe protection and  inereased productivity  of
agricultural and food SVSteins an the arol) cnvironment: and 3) land
tenure and land use studies and - experiments designed 1o develop
appropriate  strategies  for high density — se: ments in the  atoll
environmert, n o gl CONCS, I was stressed  that sich studies and
strategies need o he tatlored 1o the culwral needs of atoll societies
and should inclug Jocal rescirchers fromy the communities involved
as fully (rather :han token) paid membe- of rescarch teams or
projects.

The individual  areas of applied  research priority arc  listed
below, without yeference to the specitic order of priority.

8.2.1 Coconut Cultivar Improvement, Replanting and Rehabilitation

Any improvement i i produciivity of coconut palms will be
of major cconomic andcultural signiticance s coconut is the most
important commercial — and  subsistence crop in atoll countries,
providing in Kiribati, for example, 79% of all cash income  ang
providing countless subsistence products such as traditional building
materials, fuel, g staple food, drinks, in the form of juice and toddy,
medicines, cosmetics, cte, the replacenent of which would be cither
impossible or very expensive. There s also a need o identify and
protect cultivars which  have particular - subsistence utility, such as
cultivars which provide strong coir for the production of sennit ang
other products,
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8.2.2 Giant Swamp Taro (te babai) Improvement

Any improvement in the vields, based on cultivar or production
system improvement, of  this culturally and  nutritionatly important
crop  will contribute  significantly  to the cultural and  nutritional
welibeing or Kiribati.

8.2.3 Breadfruit Improvement and Promotion

This very important scasonal staple tree crop s caten almost
daity when inseason, and ¢ also be preserved. Given improved
cultivation techniques and  the identification of salt- and drought-
tolerant cultivars,  inereased  breadtruit preduction could  contribute
greatly  to nutritional improvement on atolls, Culturally  acceptable
technologies for its preservation would contribute to its promotion.

£.2.4 Native Fig (te bero) Improvenrent and Promotion

The improvement and promotion of this drought-resistent staple
food crop which bears fruit continuously, could lead to considerable
nutritional  development and food  security on arought-prone atolls.
Improved less labour-intensive  harvesting  and - preparation
technologics could also contribute 1o the increased importance  of

this species.

£.2.5 Development of Optimum Agricultural Systems for High-Density
Scttlements

Given land  shortage, increasing  dependence on nutritionatly
inferior  and  expensive  imported  foodstuffs  and associated
malnutrition in densely setled atoll urban arcas, the development of
optimum, nutritionally-sound agricubtural — systems for high-density
settlements s crucial to cconomic and nutritional - development of
atoll peoples.
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8.2.6 Germplasm Collections, Reproduction,  and Distribution  of
Important — andyor Endingered  Local Plant  Species and
Cultivins/Varicries

There are numeraus mdigenous plants, cultivars of imported
food and  other useiul - plants,  which beciuse  of urbanization,
commercial agricultura developement, andd deforestation,  gpe very
saree or endangered, and canoonly be sned and promoted by 4
SYStematic research g deselopment or reing oduction programme.

8.2.7 Identification, Festing, cnd Promotion ot Appropriate
Vitamin-rich Foo Crops

Because of (he shortaee of tradiional leaty areen vegetables
and other vitamin and  nuneral-rich ops an the arolf Cnvironment
and the mereasing  incidence ol vitimin and mineral dehcieney ang
other NUIrtion-related disorders, particularhy in urban areas,  the
identitication and esting - of Jooderops oy local  commercial and
subsistence production i« SCCTEUN G prrony,

828 Identification of Pandinius Cultivags and Unlization for
Food, Plaited Ware, Construction, and Other Purposes

Because o he broad cultural ang natritional  importance  of
pandanus cultivigs, many ol which e Ncreasingly  scaree or
endangered, e SRematie identification, reproduction g promotion
of the planting of pandanus i SCCTLUN T prior

8.2.9 ldentitication ot Alternative Commercial Uses and Processing
Tecanologies fo Coconut, Pandanus, and Other Plant Products

Because  of (he very imited  cash Carning  opporinnities on
dtolls, particularly in - rura areas,research o identify alternative
commercial uses of coconus and other plants is seen a8 a priority
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8.2.10 Research on Land Tenure and Land Use

Because  of rural to urban migration and - the  nature of
traditional land  tenure practices,  underutilized land i often
anavailable 1o people who are interested i using it, particulirly
voung rural people. There s, consequently, a need for fand tenre
and land utilization studies which could serve as i basis for tand
reform or Laind use intensilication,

Q211 Research on Fertilizer, Mulching and Composting Systems and
Soil Improvement and Conservation

Due o the extremely Tow natural fertility and fevel ol organic
material o atoll soils, coupled  with problems of matural - and
physiotogical drought, there s o critical need to identily appropriate
svatems of feralizaton, mulching, composting, and soil improvement
which capitalize on - both  traditional and appropriate introduced
technologies,

8212 Improvement  of Water Aceessibilty,  rrigation, and - Water
Conservation

Duce to the scardity of groundwater and periodic drought on
most atolls, there s critical need to improve water accessibility,
irrigation and water conservation strategies 1o maximise the use of
scarce water resources  for azncultural, domestic, and  snall-scale
industrial purposes,

9213 Data Collection on Traditional Agricultural Technology and
K nowledge

Because of the ignorance o traditional agricultural knowiedee,
on the part of most formally trained agricultural scientists and
developers,  technologies and - knowledge gained  over  thousands ot
years in the atoll environment, many of which have ereat utlity in
modern development, are being fost. There s, thus, a ciitical need
to systematically gather daia on such sytems before this knowledge
is lost.
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8.2.14 Analysis of Soils and Plant Tissues for Soil Nutricm
Levels

This Tacility s AECCSsiy i conjunction with plant nutrition
trials 1o determine optimum levels  of organic  and inorganic
fertilizers. Such studies shouid  provide  tie valuable  capacity 1o
improve agricultural productivity for a4 wide range ol crops grown in
nutrient-deticient atol] soils,

8205 Rescarch on the Erhnobotiny  and Fconomic Potential of
Existing Atoll Plang Resotirees

Almost all mdigenous and recently  mtroduced plant resources
are usetul, in osome Wl to Gtoll socicties, There i however, e
information on  the distribution, endangerment statns and  cultary)
utility of atoll phints winch can e made avinlable 1o planners and
policy maners. Such nlimits, comsequently, recene e jp my officil
recogniton in forma! development plans within agricuttur;), forestry,
or urban housing related sectoral deselopment objectives, despite
the fact thin they hiave  hnown SO, cconomic and ceological
mportance vhich could not he repliced with forcian substitutes, or
even it they could e, would be cithier bary espensive or ead 1o
significant culiura, chinge, o o apects ot calture which agol
societies highiv s, alue,

8216 Feasibility Studies on Atoll Reforestanion and Tree
Plinting

Aol socicties have  long  suffered deforestation (ue to
expansion  of monocultural  coconur platation development,
urbanization,  ang the  long-term use  of forest  resources for
construction, h().’l[lmildmg, fuel and other parposes. There s, thus, g
need for systemasic studies ol the endangerment status of cutturally
and ceologically important plint resourees,  their lfe histories and
maodes of production, cultury) utility, and the potenta for their use
inreforestation of tree planting  programmes, This is seen as
particularly mportant in the atoll environment, where all trees are
integral  and useful  components of traditional agricultury systems,
providing o wide range of consiruction materials, fuel, medicines,
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fertilizers and mulching, flowers and perfumes and other uscful

products, as well as serving owide range of ecojogical functions
such as soil improvement, shade, coastal protection, marine habitats,
and  sea-bird nesting arcas. The increasingly critical fuel shortages
on South Taravt and in other atoll arcas, coupled with increasing
energy dependency also underline the importince ol appropriate tree
planting programmes,

8217 Small Livestock  Improvement and Production Systems and
focal Feed Production

Given the limited  Land area and limited plant resources of
atolls, the potential for laree livestock production, even of voals, s
very limited  and - ecotogicallv dangerous. The production ot small
sainvenging animals, such as pies and poultry, both culturally and
nutritionally important too most atelh saciehies, seems o ofter the
preatest potential tor developing - focal [CETCSITIAD PrOICIn. resources,
hased (o wreat extent on locally available waste products and
foodstuffs. There s i need, however, to develop production svtems
and teed resotrces suitable tor densely populated and feed-poor ol
cnvironments,

82018 Agricultural,  Solid and  Domestic - Waste Disposal — and
Utilization Studics

Studies  of improved  disposal, utilization,  or reeveling  of
agricultural,  solid, and domestic wastesare important for - two
reasons, FisUyo mamy fvpes ol wiastes such s as aluminmium - cans,
coconut wiste, and  human wiste, constitute a health problem, in
terms of transmission of discases or serving s mosquitoand 1y
breeding  sites. Sccondly, inar resource poorarea, theremiay be
valuable uses Tor agricultural, domestic animal. human, and domestic
wiste and. with by-products being used for fertifizer, tuel or energy
generation, tor fish and aquacultural feeds, o other purposes. All
such activities would yicld considerable economic and social benefits.
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8.2.19 Strengthening  of  Plant Quarantine  Services  and Plant
Protection Programmes, with an Emphasis on Noa-chemical and
Biological Control Strategies

Due to 1he ACHTCY of plant resources in the atoll enviconment,
PUSt mniestiations (o Crops. sach as coconut and LEMC swamp taro (1¢
babai), constiture perhaps a0 oreatey danger in Kinbati than in other
areas with more dieraiied phne and  animal fesources, There s,
thus, o contivmg need o sengthen plant quarantine  and plant
protection  capabilities senvcess The plant qluirantne  services,
both in relution 1o mternatonal and ntrnationai movement of plant
and amimal matenals, e paiticulan v imporcmt becanse nminy iskands
arecurrenth free of some Mmdlor pests, such as the taro beetle

(Papuana sp.y .

82200 Improvement of Bioaesthene Flowerine and Fragrant Frant
| ! £
Resources and Svstems

Aesthetic plam resources, an partcular Howering  and Nagrant
plants. are of  extreme cultinal aportance tor making  garlands,
cocouut oils, bave ceremonal ana spartual value to atoll societies,
and  contribute sienhcanth (o the qualiny of woll e, Such plant
resourees are, howeyer, beme thonghtlesslv eliminated in the face of
modern urban and agriculteral development. There s, thus, a need
for these plant fesourees o be identified, thei endangerment status
defined. and strategies developed  for their reproduction and  ye-
establishment n agricultual areas, home aardens and plantings along
roadsides and public plices,

8221 Studies of Social Constraint 10 he estained Development,
Management and Protection of Sciree Al Resources

Numerous studies show that social factors, such as division of
labour, l:ind tenure, feadership and Jocal potities, cultural beliefs and
behaviour, tradittonal - con-eration angoooresource management
practices, and  social commitiments, strongly effect the  success of
technically  feasible  and socially  aporopriacie resource development
programmes. There s, thus, a need for sociological  studies 1o
determine attitudes an cultural practices which may determine the
Suceess or failure of given resource development programmes.
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8.3  Discussion of Working Group Paper 2

In response to the need tor reforestation and tree plianting, the
Minister reported that there was a "Plant a0 Tree Day™ which tried
to reverse the dangerous trends of the past which have led 1o
widespread deforestation and neglect of trees,

[N responae o o suggestion that few of the Working Papers or
Working  Group Papers had  focussed on the social obstacles to
natural resource development, which are considerable, and, e some
cases, may be the major consideration i the suceess or failure: of
given projects, the Minister strongly supposted the need to-evaluate
social factors in resource development progrimmes where this is an
important factor. The Sceretary of Eduction, simifirly, stressed the
need 1o tocus on the human factor in development in terms of
preserving the beauty and less tangible aspects of culture which are
so important,  but  which  are so o rarely  coveredme offici
development planning. He cited the example ot the disappearance of
secred and tragrant trees species stuch as e (Guettarda speciosi)
which are important in - the production ot garhinds tor important
occasions and  which are featured e taditional fove songs and
legends, as well as beog mporamt in the process of - preserving
traditional foodstutts by sun diving and in composting. Tosefitu Reti
of SPREP stressed that such studies of the impact of development
projects on socil factors were Gn importint . component ot the
envitonmental IMpact assessment Process.




9. WORKING GROUP PAPER 3 LIVING MARINI RESOURCES

9.1 Rationale for A phied Research on Living ! Larine Resources
L Appied Kesearch on Ly 0L DAING esolrees

I-Kirthati hive traditonatly - depended on range of products
from the sea for their well-bemng. he Government ot Kinbati places
4 high priority on 2ams lrom marme resouree nmanagement  and
development 1o mprove  putrition and - creaqe cmplovment and
inconw-gcm'r;umg eppertunitios, espeatanly me onter wands, MWy
which  protect and cnlance  the ol cihionment. N srong
programme of marine resougce tesvarch s ieedaed (o ienuty and
develop the  oprions avalable 1o the sovernment and peaple of
Kirtbat m order to achiev e thew aspirations,

9.2 General Rescarch Prontiey

Against o background of mereasing urbanization and pressure
on marine resources and (he manne envronment in Varawa, and the
refated need o mprove the relative well-bemg ol commumties "n
outer lunds,  the prionty  meus ob the  atoll rescarch marne
resodrees programme should be:

. Rescarch on the management and enhancement of stocks
i Tarawa Lagoon and  clsewhere which are thresened by depletion
from overfishing;

2. Rescareh on aguaculture gt g variety ot levels, espectaly
on milkfish, as a means ot enhincimg natural populiations of selected
marine  resourees, providing bait . the Joeal tuna industry, and
toodfish for local consumption and ey,

A Research on (e development of unexploited — or
underexploited  resources which might provide additional sourees of
subsistence  protein, s well s employment and income-generation
opportunities;

4. Research on the protecion ol marine resowrces and the
marine  environment generally  from pollution and other terrestrial
inputs resulting from land-based activities, and trom the impacts of
development activities such as causeway construction,
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With such priorities, & marine rescarch programme could play @
role in the improvement of the guahty ob hite on the outer istands,
thus discouraging further drit to arnwa, as well s encouraging
part of the commercial fishery in Tarawa to - move oftshore, thus
reducing pressure on o the resources ol the lagoon and enhancing
yiclds for subsistence orented uscrs. It could help maease, or it
least presenve, the present level ol catches o the Tarawa lagoon;
could increase  export revenues  tom tunaand other  marine
resources: and could cnable the government toovnsure that actnvaties
such  as  causeway  constiuction,  soldwaste disposal, — resort
development, ete, protect and, where possible, enhance the marine
environment.

0.3 Rescarch Priogiiies tor Capture Fisheries

9.3.1 Inshore Fisheries

There s an urgent need o address inshore artisanal fisheries
problems, particubardy as they apph to human popualation: mosements
and the resultant demands placed on certan inshore: fishery stocks,
Overall development and  management ol the resourees ot Tarawa
fagoon are seen as o protih, s ony third ot Kinban’s population
of about 20.000 people G hpure that has doubled m the tast decade)
now live in South Tarawa, With this tend expected to continue, and
with o desire on the part ol the Kinbat Government 1o utilise
locally produced  toodstutts, where possible, the marine resources of
South Tarawa arc in serious jeopardy. There as an urgent need for
better management in the tace o this urbanizatien  and  related
health problems. Possible projects mclude:

Project 1: Monitoring and Assessment of [.agoon Resources

Data has been colfected for 10 years on some aspects of - the
fishery. There is a need for trend analysis and the application of
management.
Project 2: Encouragement of Oftshore Artisanal Fishing Activities.

The aim here is to reduce pressure on lagoon resources and to
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take advantage of the more extensive and resilient offshore S10cks
of pelagic and outer slope species.

Project 3: Explore Habita Enhancement for Resource Conservation
and Improved Exploitation

Possible miethods 10 pe explored include the digging of borrow
pits on the ocean reel 1o provide i concentratmg  mechanism  for
reet fish, emplacement o octopus habitats, the deplovment of fish
aggregaton devices tor oftshore spedtesand dor Ligoon baitfish, and
the use  of "auneal reei" perhaps conuncbion  with areq
closures, as i means of restoning Lagroon fish stocks,

Project 4 Study Resource Enhancement and Possible Harvest of
Other Resources Hinimg Potental s Subsistence o Commercially
Exploitable Foods

do Cockles, known locally s e bun (Anadara naculosi) are
currently heasily - oleaned focal  subsistence gatherers, mostly
women and children, on o daly husie Severnadl pects ol the te bun
fishery dc.\uwrmlhu.\md_\: bthe management of the
resouree that s obviously - overtished  n South Tarawa, 2)  the
distribution ot (his species that does not oceur Blands of the
Gilberts group, and 3 the methods needed for stock enhancement
and ity possihle mrodoction mio areas wheye 1t does not presently
CXIst;

b, Sea cucumbers, @ resource high demand in Asia, but with
problems rekiating o qualiny control and markenng. There needs o
be i study ot the distnibution of the 1eoure and alternatves tor
harvestng, processme, marketng and resource cnhincement;

¢ Frochus spp. (ropshell) and_ Turho Mrmoratus  (ureen_snail),

Speaies ol considerable evport potential. There as a need for the
exploration ot (he potential tor ntoduction and establishment of
these species as has been done successtully: elsewhere i the Pacitic;

d. Black  pearl OYNEL i major export income  earner in the
atolls of the Cook Istands, There s i need o explore the potential
for its production m Kiribat;
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e. Sponges, a high-vilue non-perishible product. There is a
need to assess  the potential tor o limited  mirket for sponge
products such as bath sponges:

f. Spiny tobstersar high value fusury food item. There is a need
1o assess the status ol stocks of spiny lobsters at Christmas Island
and  recommend  management  stdegios 00 Cnsure b masimum
sustained vield;

g, Mitkhish, the priovity: marine species in Kiribati,. There 1s a
need o assess the management problems of milkfish in the fresh
water environment of Washington Island.

Project 30 Assess the opuens for mudler fry enhancement in Farawa
Lagoon.

Project  0: Monitor changes in the  incidence  of  cianatera fish
poisoning in Kiribat, and haise with other organisitions working in
this tield.

Project 7: Examine the impact of extensive causeway development on
Tarawa atoll,

Fhis  has particular— implications  for  the  arculation  and
biological productivity ot the lagoon. There is serious concern thit
closing  oft  the  channels  between  lagoon  islets will have  a
detrimental eftect on the biota that serve as the bast for the
heavily exploited artisamad fishery ot South Tarawia There s also a
related health problem that will most certamly be worsened by the
reduced  circulation o Tarawa Lwoon  that results from Giusewiy
construction.  Some studies  on Lwoon arculation have  been
conducted, but there s a need too evamme all of these and relate
them to atoll lagoon circulation studies elsewhere. Based on this
background material, a4 more detaled study ot the areulation of the
Ligoon, with predicted changes i the hight ol varous stritegies of
causeway construction, may be needed. This must be accomplished in
the light of what s known abocut the distribution of Living  aguatic
resources and their environmental requirements,
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9.4 Research Priorities for Ottshore Pisheries

The offshore tna resources are the huasis for g MAjor export
item that is essential (o the cconomic development of Kiriba, This
S 4 high Priority sector ot the Kinbati - development plan. The
industrial pole and hne fher s dependent on wild bait and on
cultured milkfish bait tor e operanon. Fach plins an essential role
because wild bait -~ no Avadable durme cernin seasons and phases
of the moon. At (hewe tmes the andustry must call on the
aquacuiture: wstem ot Temnhu (o SUpphthe essential element for
this fishery.

Project 1: Contnued asesmentof wild stocks of bait in the four
target ligoons where they e hished,

This s required i orde that better management practices can
be exercrsed. The SRTHAINN sampling programme will allow tor the
determinauon ot key population parameters 1ha amo provide  the
basis for o ranonal Magement  stiateey 1o ensure optimum
harvesting ot this tmportant resource. This will be an ongoing
project in order to detect unanticipated Huctuatons in stocks,

Project 2; Study of the use of lagoan Fish Aggregation  Devices

(FADS) to atiract haittish.

Experience elsewhere mdwates that FADs in Ligoon or shallow
inshore waters may hive some potential tor attractung and - holding
coneentrations o - hanfish, allowing  for  increased hirrvesting
efficiency  and predictability. 1t s proposed  that  the  bait species
attracted o FADS also be monitored to provide an indey of the wild
hait stock avalabihty,

roject 3 Identitication and development of unexploited  or
mderexploited inshore pelagic and benthie fish resaurces,

Ocean and  outer-reet slope fishes e seen s hiving  the
reatest potential tor expansion of capture tishenes at g viriety  of
cales,  from  small artisimal o ndustral, ldentihcanon  and
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application, of techniques to increise or improve harvesting ot these
species, which include deep-bottom fish, tunas, and  pelagic species
such s kingfish, rainbow runners, big-eye scads end round  scads,
are priority areis requiring attention,

4.5 Research Priorities in Aqugeulture

Aquaculture in Kirbati provides animportant alternative to
capture fisheries tor providing bait for the tina industry as well s
food for focal consumption and  potentiatly for export. It also
provides possibiliies for the enhancement of natural populations: of
exploited resources. Phe group noted the porentiie ion aquactlture at
Christmas Island where numerous nataral ponds exist, as agie stocks
of trv of important species such as milkiishy

Project 1: Tmprovement of pond production of mitktish for bait and
food.

‘The mitkiish pow produced aquacultasally for tait, do not equal
in perfornance the wild-caught - bait, and must be studied — to
determine what dictary, behavioural or environmental factors might
be manipulated to improve its quality as Iivebait

Prowect 2: Eradication ot tiapra from milkfish production ponds.

Tilapia constitete a “weed” species i milkfi<h pond production,
and althougn usable for food and anmal feed, make maragement of
milkfish stocks ditticult. A study of the best eradication or control
method s necded.

Project 3: Culture of seawceeds.

Seawceed culture has been practised as a village-level endeavour
for some time, but problems with marketing have been identitied. A
study is proposed to examine the marketing of Pucheuma, the
principal <pecies harvested in the past, to assess its future potential.
The production of other species for human and animal food should
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also be explored. Based on this study, a future plan of action
seaweed production and marketing showtd be develoned and pursued.

Project 4 Giant clan cultire,

Giant clams (Tridacna SOP)are i traditional food in Kiribat
Natural stocks huave been reduced, as demonstrated by an ongoin
survey. There s o need  for further assessment and for a stoc
enhancement programme  wiich s bresently being developed
conjunction with Jumes Cook University (CAustralia), [CLARM, an
other concerned institutions in the reions There are s concerr
about this being practised as o village-level actvity, To supplemen
ongoing efforts, this PrOjCCt proposes (o examine  the options  fo;
stock enhancement and controtled culture of tidaenids,

9.0  Rescarch Prioritics in Post-i fars eng Development
TR L lost lvenst Development

Develo, nent or mprovement ot s¢atood products has the
potentid to lead 1o betier utthzation of Kirnbati's fishery resourees,
A particular area or attention should  be  the development  of
alternative  fish and flsfiery products not requiring refrigerated
storage.

Project 11 Assessiment of the  potential - of appropriate or
intermediate technology  (ceq., smoking,  drying, pasteurising, salting,
ete)  for processing of  current commercial  species to meet local
needs and reduce itports of canned fish.

9.7 Prioritics in ducation and Lxtension Actwities
s=edion and Extension Actwities

There is a need to merease the awareness of young peaple ip
Kitibati of the problems of tiving marine resodrce conservation in
order to meet the challenges  of g growing  humi population
impacting a limited resouree,

Project 1: A brogramme needs to be developed ane implemented in
comunction with the Ministry of Education tha will increase the
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knowledge and concern of the younger generation for these problems
that will aftect then future fivelihoods,

9.8 Priorities for hoproving Technical Information Access

I is difficult for those working on vroblems of living marine
resources  on aolls o obtine relevicd information on topics  of
current miterest, There s o need o acquire and cireatate technical
infornvition within Kiribati and o other atoll countries to-senve this
necid, azing the best mechanism and technology avalable.

Project  1: Participate n the miarmation-sharing - services  of
appropiate agencies  and individuals, in particular - the  developing
Pacific Island Marine Resources Infaemation System (PIMRIS), to
improve the availability and utifization ol technical marine resourees
information in Kiribati.

99 Discussion an Working Groun Paper 3

Acting Chiet Fisheries Officer M Tukabu Feroroko made a
presentation of the M vine Resourees Workmg  Ciroups  discussions,
referring  to twn o discustion papers prepared by the group. The
presentation outhined  the maor marne speaesresourees requiring
rescarch/development  attenaion, and referred oo the problems  of
marine resource runagement and stock enhancement. and the needs
to divert fishing pressure from fragie lagoon resourees.

Les Clak noted the ditficulties mocaptunng the teeling ot a
group discussion - a rapidhvprepaied paper. fle telt that  the
priority  rescarch areasidentified by the uroup were 1o improve
ajquaculiural praduction, particutarly tor milktish, ard to improve the
management of  Tarawe woon - i problem which ranged  trom
cockles Lo cruseways,

Mike Hamnett agreed with the identification ot milklish as a
priority rescarch area, and  noted  the importance  of acquiring
refevant, timiely research related information from other reas (o
avoid ducdcation ¢, effort and the consequent waste of research
tme and money.



07

Garry Preston noted that some fisheries Projects were already
urder way 1o answer some ol the reseirch needs identified by he
working group.

The representatne  of the  Australian High Commission noted
that several Australian tanded projects were undes way, including
baitfish  research, ghant clam rescareh, funding of 4 postgraduare
student 1o work on e bun. and, Possibive o reet tish assessment
project.

Phil Hielfrich reimterced cather comments an he Importance of
information SIS o research i Kiribag and clsewhere, and the
need o incude HIPCCS ol eouce conservation schootl and
public education Progimmes. Sam Fdwards pomted out that the Lt
that Governmeit departments were alrends Sorkime meoeren research
arcas did not auromanealn preclude myvolvement thit tuea by an
atoll research centye, Departmental researeh activities, he stressed,
were often agood  ainde 1o e dreas constdered o be o highest
priority by the Kiriban Giovernment. and Many cases could be
reintorced by additnongl rescarch elton,

Mike Hamnete rageed A the importance o) cducanon
marme resource deselopment. [he Secretn for ducation respondedd
Dy noting the mpertance of mamtian e tradironal bnowledge  and
sKills throush the formal cducation sestem, Usings several colourful
examples o Nusrate apects ot naditiona) Knowledge  that hiave
been lost. Selun Fakava trom Tarawg Uiban Counail noted that
there as e "intoma)” cducatnon sstem in Kisihat tor students who
do nol quaity tor high school, which focusses on vodiational skills,
including Bishing. Some seeondany schools also teach fishing as g
minor part of the curniculum. She emphasised  (he importiance  and
potential of fshing as an income carnet tor peopic who may not be
considered to nave an advianced secondary edocation,

Les Clark noted USATIYS dnterest 1n the wrea o marine
resouwrces. He o outlined  (he restiacturing - of USATD's Pacitic
programme  and  he mportance 1t attached  marine resource
development activitics, and advised tha tollowing  this meeting, and
after considering its conclusions and: recommendations, USAID would
like to explore further the concept of an atol] research programme
with the Kiribati government and other interested parties.
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10. WORKING GROUP PAPLER 4 CONSERVATION AND
ENVIRONMENTAL MANAGEMENT

10.1 Justitication _tor the Need o Conservation, Environmental and

Resource Management and Fovionmental Assessmeint

Kiribati his ~uch fnmted  natural resources that, i development
is to result in oa sustuned increase n the ~ndard ol living ot the
people, those resources he managed ettectiselys Ino particukar, there
are o few ndigenous plant andanmal resourees, that there 18 a
necd 1o eifectivelv nrandage and amprove sndienous species i osuch @
way  that they can be wstmed. Conservation s detmed for the
purposes o this discussion as the mamtenanee of o sustamable yield
of resoutce exploitition tor devclopment Conseration must, thus, be
considered part of positee deselopment, Cather e as an obstacde
o devetopment, because desclopment atseliom the tuture, would be

impossble 1t nutural resotrces e destroved ar ~everelh depleted,

Kinbat, ke ather atoll comntoes, s undergome tremendous
cocial and economic change. The growth of the population on south
Tarawin the devetopment of commerad fishine, the construction of
causewavs,  the ntroduction of - new avricultaral - echiiques and
tourism - development inay hine signficnt o oampacts ol the  plant,
animal, and non-lning resoutces methe Republics Theretore, there s
a need 1o plan development sothat resources can be used on i
wustained hasis. Such phannme canonly take phace the nature of
the resources and  thea interachion s understood, thus underlining
the need tor applicd rescinch o atoll tesources. Moreoner, there s
4 need toocvaluate the mpacts of e development mitatives o
allow the vovernment to design projects and programmes that will
ensure that resource use can be sustamned m the future.

Another rationale for  piotection of - the  envronment s the
potential that tourism development offers s an cconomic option for
Kiribat, At least part ot the appeal s the presence ol a relatively
pristine manme and skand - environment. tf that  environment s
destroyed, the potential for tourtam will be signiticantly diminished.
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10.2 Potentinl Areas for the BDaevelopment. ol National Level Purks or
LRt ciopm.
C Lonservation Areas i l\mh AL

Phe establishment o toene and - comsenation areas are
methods for sty that plant and  anmmal spedies and miportant
non-living resotrees e not destroyed, Ny i the plant and
animil - species tound in Kiibat and the ands, reefs and lagoons
are important (o the celtaral, social g cconomic e ot 1-Kiba,
These resources mclude tood  and medicinal plants, marine species
and amimals. Some of these rosourees b e disappeared o e
extincet,

Fhe Kinban Governmenn s ahreads fecogmeed the s tategy of
establishimg the feserves e demonstrated by s designation of he
Kinteat sland o st Oither Iand Couneds Kirthat
hitve also desipnared protecied e However there i need to
denuty marme anderrestngl evources that e currenth
threatened  and 1o consder  (he desination ot pesenes or
CONSCVATON areas tor the presery agon ol endangered species,

Other stratevies o resource  management and consernvation
should  also b considered. These could mclude  environmental
cducition and public: awareness  and stock and - plant species
nhancement,

10,3 Pot

1

ential Areas of l\umn_gL llpo that Requyre LProtecton o
M dhagement at the Community o; Lo ili‘\.g_'

Aot AL

j/

There s undoubtedhy o wealth of tocal Knowledge about species
that  re currently being thresened. Fhis knowledge  coule! he
compiled - conjunction with resouree sunseys and - other activities
being carricd our by divisions ot the Minstv tor Natural Resource
Development. The South Pacitie Regonal Frvironment Programme
(SPREP), 1he Lnversiy o (e South Pachic (U'sp), and  other
organizations  und mstituttons have cnnied  our rescarch that has
identitied spedies that gre endingered o populittions that are being
depleted. The establishment of reservess e the use ot other
strategios tor resoupee managzement and consenvanon, could be based
on this eNivting knowledge. However,  there mayv be u need o
supplement  this Knowledge through addinonal studies such as that
being conducted on Kiritimati,
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104 The Need for Environmental Impact Assessment s an Integral

Component of Develepment Projects

The Kiribati Government s currentlhy phinning severad resourcee
and infrastructure development projects. - These mchude  the
construction  of causewiys  to North Farawa, the establishment of
milkfish farms in outer istands and other projects. There have been
unanticipated — environmental impacts ol development  projectsin
Tarawi and on other atolls i the regron,

Fnviconmental  umpact - assessments e provided intormation
that  has  allowed  governments  too avoird - negatne cnvironmental
impacts, Environmental impact assessment proceduies could assist the
government m o designmg projects o enstie the  sustamabihity ot
important  resouees mehadime those that e currently  bemg
threatened.  As suegested cawher dunng - the ansuliation,
environmental mpact asessment s mercasingly  considered tobean
integral and required part ob many development projects, and s also
increasingly included ax a tunded component by snd agenaes as part
of their aid proposals and project funding.
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1L DISCUSSION AND RESPONSES TO PRESENTATIONS AND
PRIORITIZATION O) AREAS FOR APPLIED RESEARCH

FLT Importance of Moy e Resourees Rescarch (o S e

Les Clark stressed th Gomaor poortes wihich seemed to
have  been highhghted  were  (he cmphiasis on aquaculture, in
particular - milkfish production 1oy SUpport ol the tung fishing
industry and for food production, «md studies of the eedlogy and
utilization  of nearshore, Joeoon, and reet fisheny resourees because
of evidence of overfishing i aawg Fieoon sand the needd o manage
such resotrrees,

Bob Richmond, of UOG, stressed  tha these areas of research
were well witho the capabilines of CASTIE s biutons (o help
solving problems faced N aguacuiture and n conductinge APPropriie
ceological studies of 1he NEANNOTE INheres tesor e

[was stressed In SpPe and - Austabnn fepresentative that (here
WCTE ongomg proiccts in thewe Aaredasc osuch as nulktsh aquaculture,
studies o the ccology and potential of the antroducton of e bun
(Anadara ~py, and 2rne clam caltare, all o which were conducted
m Kiribitr i collaboration with (he | theries Department.

P2 Need Lor an Antormanon §achange Network

It was stressed that, becanse ofgen overlapping research
these areas s being conducted DY vanous different hodies, there was
4 need for an miormation  exchanue netwerk and that an Apphed
Atoll Researeh Centie could coordinite such effors, USE stressed
that this was the reasan for the establishment o PINMRIS, which is
designed 1o collect ;- dissemin.ite mtormaton on Pacific tsland
MATINe resources reseiich and development.

Kirabuke  Tepun, the USSP Agricultural Liason  Otheer  for
Kiribati, stressed the role that the USp Agricaltural Linson network
plays in the dissemination of pews on agncultural research in the
region.
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11.3 Importance_of Research and Education_on_ the Socigl Aspects of
Natural Resource Management

UOG stressed the importance of the contributions nurde by the
Secretiry for Pducation as o the cultural amportance and - even
cacredness of most natural resources aned the need for educiahon to
pave  the  wav o do ceologically  sustinable natural  resourcee
development, and - that strategies ‘ormtormation  dissemimation,
pcluding the dissemination of the hodimes of this Consultanion, were
needed to promote the coneept ol civironmental management and
the imporiance  of - tadiional ceological knowledge and cultural
tradinions 1 wise resutice development.

e Scretany for Bducanon supported this sentiment by
Creasne the need o achieve s balanee Detween the very valuable
(raditonal envionmentatb - edacanonand coological hnowledae and
resobTee-Use sostems ol atoll peaples and modera, more academie ot
Pcentiie” cducation, teaciine and Enowledee wathin the contest ot
the tormal education ssteme Heo stressed that onds, thus, can we
addiess the reahity of the contlicts between modern development and
the  presercagon  ob amportant cultural tadions and o resouree
management stratesies which are mportant 1o the stoeess of modern
development,

Fhe Charman asked what awvenues there aight be o modity
formal cducation  systems et manned. Ihe  Secretary  for
Fducation responded by providime an cvample ot the problem of
overemphiasis on adnimstiation and hnaned management s tormal
cducation, sath hrde emphasis on b refated 1o the Kinban
cultural  and natural envaronment.and how few ey back,
increastng emphisis was placed ondshime tormal education. The
result was that o number ob e ceonomicalh suceessful - tishermen
and their families are now seen as suceestud and as “gentlemen”,
whereas in the  past only adnunistrators and  businessmen  were
classificd as gentlemen,

Tekarer Russell supported  this statement, further stressing that
the increasing  emphiasis on o hshing hid made it a respectable
activity, and that there is a0 pecessity 1o put ~iress - ol other areas
of expertise and  knowledge of importance 1o people,  particulary
women, on atolls,
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114 Statement of Interest by USAID

Les Clark outhined plans 1o develop o regional project, which
would  be  the  majoy vehicle by which USAID would  provide
development  ssistanee ot murie  resource devetopment i he
region. If proceeded, this project would SN small numbey ot
MArine resottree deselopiment acin s OVCE the nest e vears, e
stressed that USATD was iyl mterested i the furthe development
of ideas about the peed TOr dssistince tor atoll research programmes
I Marine resources,

6 was suggesied that. m ume. USATD would  also he
considering the successor 1o s present programmes of dASsIStinee 1o
agriculture through USP, Alatus, Fhere would then e scope for
considering  new  forms of Assintance o agricaltural and fand
resources  deselopment, posablhv with an additional emphasis on
envirenmental protecton A SUSLnable Tesource e mhagile ol
CCONYNICRIN,

One ot the potentidl - actnties s NOMe  support tor the
devefopment of an Aol Rescarch U, win USATD wishing 1o
continue discussions on dSARCCe Tor such e programme, i light ot
the results of this ( onsultition

The Chanman thanhed USNATD qor ths statement ol interest
and expressed his satislaction wath the wav that the Consultation
had begun o focus on ~omesob the priotmes tor esearch thit might
form the wok Pro2ramme ot gn o)l Develpment Researeh Centre
(ADRC),

LS Statement of the Need for the Management on Non-Marme
s0tement o T e lagement o Non-Marine

Resources

The Chairman, 1 smmanzing the general direction of the
Consultation, stared that, although the main emphasis seemed 1o be
SWINging  towards marine  resources,  that the  need  for the
management of other resocrees s also imperative, because it would
not be possible 1o continue to import more and mo.e agricultural
products from pliaces  such us Arstralia, without being severly
affected by, deterioration in terma of wade and balance of payments
problems,
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in response to this, it was stated  that. perhaps one ol the
wiys of betier defining the relative importance, m both commercial
and  subsistence terms, ob manne and tenestiad resources, and - the
relative roles i the provision of products of cconomie value (hoth
commercial and subsistenced was o conduct research s both rural
and  urbian awcas  too determme the teab subsistence vidue,
comparison to what imported substitutes would cost, of terrestrial
and marine resource products, Iven though the seneration of stch
data is difficult, it s omperative that such ditac be gathered as a
basis  for  sustabmble resowrce development,  which does not
undermine the very valuable subastence bise ol atoll societies,

The Secretian tor Bducation and the Chiet Fisheries Officer
both supported  the need o quannty the value ot subsistence
production to hetter understand the ampottance of this to It as
a basis o culturally Lnd cootomcally sensitne resoutee management.
Being  Yeetmg  stiessed  that 807 o -kanbat tishermen are
subsistes . tishermen, and that shey generally - only o osell their
surplus,  partly  because of - the Lack of - processing ot storage
facilities,

11.6° The Need tor Rescarch on Fanly Planning

Phe aecd tor tookme ainto the areas of family plnning wis dilso
siressed because of the sery it and ngndhy increasimg populations
of ol countrnes. The Mmister remarked that the: Government did
place high prionty on tamily planamg, thus the change of the niame
of the Minstry to Health and Fanuly Planng. Beawse ot high
population densities, the Government has implemented progranimes
for resettdement of communities o the Line and Phocnix Gironps,
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12 POTENTIAL AREAS OF INVOLVEMENT BASED ON
APPLIED RESEARCH PRIORITIES

In an attempt (o focus more cearly on the roles that various
organizations  and  institutions could play in colinborative rescarch
and  the acvelopment  of strong ADRC,  the participating
organizations  were  asked 1o brietly outline  the possible areas of
CXpertise  or avenues  of mvolvement in the establishment of  an
ADRC of their institutions, n lzht of the priority arcas that had
been identified by the tou working groups and in the subsequent
discussions.

12,1 South !ﬂgillg(‘mnnniw_

The SPCrepresentative stressed that, as g regional institution,
it had ongoing programmes and strong committment in many areas
of priority: fisheries developmant, including  the muster fisherman
programme,  training, fishing  pear improvement, development  of
alternative processing and ase of gisheries products, assessments of
inshore  and ottshore fshery resources and many - other  aregs
identiticd o the Paper prepared by the marine resourees working
group and i Workin, Piaper - He stressed that there s considerable
scope for further  dssistiance HITEsponse o requests from (he
Kiribatt pos ernmient.

He  stressed  thig there  are many - other - orgamzations,  or
projects, involved in fisherios development activities, not represented
at this consultation, who are conducting very relevan: research and
who should be involved i the coordination and implementation of
various  rescarch projects, such as the South  Puacific Aquacultural
Development Project  and  the South  Pacific Regional  Fisheries
Support Programme, located in Suva, Fiji. and the Forum  Fisheries
Agency (FEA), located i Honara, Solomon Istands.

122 Univer Sity of Guam

UOG stated that it can provide results of previous work with
direct applicability to  the priority areas identified by the Kiribati
Government, and can provide education and training  opportunities
for people from Kiribati and other atoll countries ai UOG, as well
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as selective  onssite  training in - Kiribati.  UOG could  provide
consultancy services to an ADRC i areas ot their expertise, such as
in the area of milklish aquaculture, manine biotogy, reproducton of
MAFNC  OFEINISMS,  WAlCt  10S0ouee s, tishenes  stansties, and
island agricuture. He stressed that then espertise and experience lie
with Pacific island and atoll ccosystems

[n response o UOG, the Chamin abed in UIOG was willing to
place staff i Keibati as part of an aton rescarch newvork, The
answer was cdfimate, althoush whether that committment. was in
the form of <hort-tenm wists or longer-rerm projects would depend
on staft availabibity and tundimy.

12,3 Oceanmic Tnstrtute

O1 said that they can, provided there s tunding, make avanlable
their services and technologies i the acis of naturabion. spawning,
and larval rearing of mullet and milkish o support ol Kirhati's
ongoing aquactitural activities ab the Favawa Baithsh firme This
would probably entl both traomg and visits by O sttt to the
Tarawi operition.

124 University of Hawi

U similardy indicated that teaching and rescach capabtlites of
U would be available to support such activaties, and stressed then
interest in atoll rescarch, particutian on Kitimat, and stressed  that
their reseirch institutes and other fundmg and stathng arvangements
gave the U considerable flexibiiy e beng able (o became
involved in relevant ol rescarch betore outside tunding became
avadlable.

The  Hawaii  Natural  Energs Institute and - the Pacihic
International Center tor High Tecnology ot U are Tikewise very
interested in becoming involved in the ADRC coneept and indicated
that there 1s some scope  tor finding matching funds to become
involved in overseis project work such as that identified by the
Consultation.
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The UH expressed Merest an continiing its mvolyement n
atoll agricultural and  wage esotrees research, with s Center for
Development Studies being very interested beconung mvolved in
the more soaal seienee and - development-orentated Bpects ol the
rescarch ot an ADRC, and would certanly enterinn the possibility
of focating & sl membe AU A ADRCT This, of course, despite
some Hexibitity in domg <o, would depend on tenbabiliy o exiernal
funding. It win stressed thae tuture involh ement would depend very
much upon requests from the Kinthati Government based on their
stated priories,

125 CCOPSOPAC

CCPOSOPAC stressed thes then Kb Programme was pat
of the CCOPSOPAC WOtk prosiamme which wis set by the
Commitiee accordimg o mdin duag SOVCINMent prorities. feoowl
conbinie o strongly SUPport the vovernment s attempts (o
strengthen s apphicd reson e researcle capamitines. 1 stressed that
Istronehe supported  the ey ol the estabinhinent of strong
natonal o resional researc) coordinatie sroup whh would turther
faciitate ther detvitioss and would e vepy happy 1o work
COOPCTAN el nn projects with othe IsGilutrons,

PLoUnnersey of oy South Pacitic



The significant role of IRETTA i the area of woll agricultural
rescarch was noted, as was the need for Kyibati to sebmit well
thought-out propesals tor atoll agricuttural research o the RAB in
order to gain greater benefit from existing nmnds. The existence of
USP rescarch funds, which could be used tor aoll rescarch, wits also
highlighted.

[t was stressed  that USSP would  be fimourably disposed 1o
cooperatne rescarch and imvolvement with other reglonal mstitutions
and universiiies 1 the activities of the ARDUL The USSP TRD also
expressed the witlineness o divert some ot their tinancial reseurees
to cooperative researen with an ADRC,

127 Kagoshima Uiniversity

KU ndicated that 1t would conunte, on request, 1o assist with
s education and tamine capabidines Tor swtably qualitied persons,
ity visits o s research sessels, and s capabilities o the areis of
marine and oceanie stiches and regronal deselopment pianmng, with
particuian concern tor the management of - biote and non-living
marine resotrees. KU could also fivourably consider the possibility
of focating statt atan A O

t2.s Unpversity of Rhode fsland

URE stted that s capabilities in coastal land use planning,
the establishment ot comstal and marine reserves, and other areas of
environmental  ampact assessment could be o provided  to the
development of an ADRC, and stressed thar URT should support the
capabilities o existing institutions  within - the  region. However,
where  its arcas ol expertise were seen asrelevant, URT might
accept 4 leadmg role and  help e the planning and - proposal
prepraration stages of an ADRC, and might be favourably disposed to
attaching staft or students to an ADRC. URL stressed  that it had
conducted  rescarch in the Maldives and  ether atoll arcas and
strongly  supported the need 1o conduet applied  rescarch in atoll
development.
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129 Australian Government

The  Australan Governme neoreathrmed  is interest i atol
rescarch, and stressed s n: dor invotvement in funding VISP and the
carrent - ARDUL and - supported  the concept ol strengthening or
modiving the current unit, rather than estabhshing a0 new unit. It
also stressed s SUPpoOrt 1ov the establishment of an ctfective data
centre or ibrary - for ol peses el o enable o e flow  of
information and (o make more aceessble (o Aol countries reseirch
that has already beea condecred o to help establish dinks with
relevant researchers o) resech imsttutions,

The existence  of wmattutions o Australia wirh considerable
CXperiixe o the areas momacine tesources deveiopment (e, v James
Cook Uniersity), Pacitie Bland sudies (e Rewcarch School of
Pacific Swudies, Austradin Naitionl University), and development
studies (e Natonal Cenge for Development Stindies, AN,
generaly was stressed and g there was considerable mterest
mvolving  agencies Spectaiizing an appled researche such o~ (he
ATDARB-tunded sttonauthorit, e Austrahan Centre huy
Internationad Acnrehiural Rescarch 0 (he Kindsof acvines
propesed tor the ADRC, It was stresed thac under the Austaliag
Glovernment's bilateral i prosramme. the man emphass was on
mtrastructural deselopment, rather than one natural Fesoure
development. As e, anironmenal studies woere of merest, with
somesemsronmental studics shout 1o he commissioned reliating 1o the
MAOr Catlsewr, development project.

1200 South Pacitic Regronal Environment Programme (SPRE| )

SPREP indicated  the areas where it had  the expertise and
mandate to assist in the Impiementation of the priorities as stated
by the Consuttation. Fhese melided the deselopment of o regivna
marine turtle project. then UNEOINE Programme to- monitor marine
pollution, soil mprovement and mimagement, and the assessment of
sand mining.

I terms of the spectic priotities addressed Iy Waorking Group
40 SPREP 15 veny interested mnundertaking survey of protected
areas sites and conservition development i Kiribati and other atoll
countries; water quality: and waste thisposal - studies: the preparation
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of environmental impact assessment statements and legistation; and
work related to environmental heatth and education, on which SPREP
olaces great priority. SPREDP v also amvohed o the process of
establishing o bird sanctuary on Kiriimati.

As primarily a coordinadmy body, SPREP would not usually be
able to place a person tuli-nme n [Gribaty, but would encourage
such placement through s volvement with regional  institutions
and implementing bodies. The possibility,  aithough outside  the
current work programme, could be consider=u under tuture SPREP
workplans,
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13 MATTERS RELA FINGTO THE ESTARBLISE IMENT OF AN
EFFECTIVG ADRC

The Chairnan asked 11 could be taken s given that, based
on the findings ot (he Consultation and the priorities wdentitied by
the four Warking Giroups (with their combined force of rescarchers
and  1-Kiribati patticipants with evpertise specific hields  n
refationship to the development o atollsy, there was senctal
dprecinent on the wdentification of number of prionn arens o
applied atoll resciuch, e fospanse was attnmatn e

PR Reatfirition of the Need fora Strone ARDC

The Charrman and (he Mimster agam reattirmed the arear need
and resolve ol (he Governiment of Kiribati (o establish o strong
ADRC 1o addiess s apphed rescarch tor development necds, The
members of (he Consultaton  alo sronglv o supported  this s g
priority need.

The Minster andened the necd tor g Mrong coordingung
body Tike an ADRC |, givng the example of number ol projeces
o which the Government of Nirtbatr had uien hith prionn, such s
the rehabilition of (he honey mdustny of Fanming INand, but whih
aer over uovem o St was sl bogaed down o the Propes g
sage e the bureaucray, | e sprested that, i there evisted i
Srens ADRC o coardimare and Fralicate such ettorts, such projects
would hive probabby already commenced.

U also suarested  that g srong host faahn was needed 1o
factitate the work o consultants, rescarchers, ete, in terms of
providing mfrastructure, communmication,  organize housmg, transpor,
M-country personnel, and other Jogistical support soocrtical 1o rthe
suecess ol mior researeh Projects,. which otten ol ed Large
numbers ol both ovepseis and Jocal rescarchers whose nme isoar g
premum.

In response 1o the discussion, the Minister sugeested that there
seemed (o be three Wis 1o proceed. These were: 1) strengthening
the current ARDU; 2y development of 4 farger facility, an "ADRC,
which included other institutions: or 3) the formation of an advisory
committee which meets once 3 year 1o hold consultations similar to
this Consultation.
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13.2 The Aduisability of Strengthening_the USP ARDUR as the Direct
Solution

[t wis stugeested by the UOG particpant that, i heht of the
fact that there may not be suthcient fundimg o support for i major
new ADRC Gidlity o capabilig, that the most effective way to
muprove such o capabihity would be to put strong and sstemitic
prossure on the USE o make a greater comniment 1o support and
provide guidince and montoring to the carrent ARDUL

The USSP epresentative supported this avenuae o proceeding,
and  stressed  that the Kubat Government itselle as a0 member
country ol the USSP, must make a0 strong tormad representation o
the USSP Coundl abont then concern over the apparent neglect ol
the curtent stitution by the TSP and the mherent past mability of
the ARDUS 1o tuncton o the wis the Kinbat Government had
hoped. 1t was also stressed that the kmbat Government musty
fihewrse, make o stroneer and wellsatcalated committment (o
supporting e unit and oo naimize mtegration o s ongomg
apolicd atoll rescich aonties with those of tie ARDU

CH mdicated that gt Bhewise, Livoured maimtanung a0 strong
vesional tactliy, such ac th USP ARDUL which could provide the
critical mass and o solbd bioe tor rescarchers from o great number
of institutions, which could atract fundime, and which would help o
macase the rescarch cpabihines o such a0 wmt o addres the
stated neceds of Kbt and other a1l countries,

COG stronely supported this sentiment and stiessed the need
for moreised  accotmtabibty o the part of beth the USSP (and s
ARDUY and the Fanbat Giovernment, and stressea that such o unit
would not only enhance the opportunities for coliaborative research,
but  also  serve  to help ciminate rescarch duplication inan
crvironment ot scarce financial resourees.

It wis stressed by SPC that there might he some disadvantages
to s USP-run project, as opposed to a nationally-run institution, one
being taat many of the regional bodies fook more tivourably - to
funding projects which are navonally based. Teowas pomted out that
this was not necessarihy alaays the case, and that there are of
course other inherent  disadvantages  in government institutions
compared to institutions with regional atfiliion.
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It was soggested by URT that there might be o non-profit hody
attached 1o such o uni responsible soley for soliciting funds o
SUPPoOrE projects of ain ADRC and controlted by o board of directors,
The Chairman strongly supported such wmzement, which could
POssibly be attached 1o some hikderal o mulolages funding ageney,
such as USATD o an APProprite UN - vency i h s UNDP. The
DIRT supeested  thar Suchan oreamanon he tecaosnized as he
organization responsible for (he Bl operaton of the
orgamzation, but tha another  oreamanon, sch s LIS e
respansible for the aperation o] e research Lacthty,

VISP sugoested 1. althoush there certinty that there
would he  mereased fundmye, there wepe mam - other wvenues for
addressing 1ewcieh needs by working thioueh funding allotted 1o
other units ol the Uis)) but which could pe setted and conducted
under the aeois of A o

Fhe Aame Diectog OF CARDU Sogpested that  for
strengthened ARDU (o pe reality, there st be mere sharing of
resources,hoth by USP and the srbati Government.

USATD Stressed that, erven the great needs as dentfied by the
Kithati vovernment, there seemed ideed to be g detinite need for
Anoctlective ADRC, but there ateabo immediate necds mn applied
atoll qescarch whih e of poonty o the Kinbag Government,
Ginen the iy need, e Wi sressed th the USP seemed 1o be the
obvious body, present o faalitate the o e naplementation of
Projects whneh e deemed 1o beof immediate priotiy. e was
suggested that, s g regtonal mstitunon, USSP he HIVCI i osecond
chamee and be made ihe aueney responsible oy miplementiition of
rescarch projects dentted to he of PIOTIY Dy governments and
funding agencies,

In terms of (he mrerest ot USAID, particular, the existence
of it centre s considerable benenits gy 4 rezional focus which
would justity a4 Jevel of - expenditure which  could be directed 1o
regional, as well s Kmbat national priotities. The fact that he
activities of  NGOs and other bilateral fundig agencies could e
located under the umbrella of such a center Wis o an advantage,
USAID supgested that 1t might be able (o suppert further efforts o
strengthen ang reorgantise the ARDU as 4 regional organization and
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part of JSP and to continue its invoivement in pursuing this pasue
from its base in Suvi

The Australian Goveinment stressed  that the coisultation had
been very productive, but that the immediate task shead should be
for USAID, USP and the Kinbati Government to get together 1o
decide on the nest steps that need to be taken to- deveiop cffective
applicd atoll rescarch programmes and an o atoll research centre or
network.

133 The Potential for a Larger Revionat or_fnternationgl ADRC

[0 was sugeested by U that perhaps there wis i need Lo
endorse the coneept ol the establishment ol fareer tewional or
international ADRC, and that there wis some scope tor the Kiribat
Government 1o constdt with refesent bodies imvolved with sialar
developments ond to come ot With e conciete plan ol action for
the  establishment of such a0 tacthtn, The Chasrman strongly
supported  this sentiment and sugpested that he would rather that
USSP not necessarily be o the managing spency, but pather o megot
partner, along with cther member  asendes such as the Oceanic
Institure, UHL UOG et

There was considenible support for such s organization, but
the present tme, the zeneral teelmg swas that tundime tor such a
bady would be ditficult to acquire, and that for the present tme,
anyway, the most direct means ol ~trengthening Kiribati's apphed
atoll rescarch capabilities would be to encourage USP To strengthen
itx operation, o cooperaton with - other relevant agencies and
insttutions,

134 The Need for An Advisony Body or Atoll Research Network

The important tole that an advisory body o atoll rescirch
network could play was wlso stressed, and 1t was supgested that such
A network or even an advisory commuittee could play aovery viluable
role in facilitating  the implementation ol projects, rescarch, and in
the identification of approprinte agendies or researchers which coutd
be most helptul in addressing a0 government’s or i regional research
unit's rescarch and consultaney needs. Tt was stressed, however, that
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such a0 network  didn't necessartly hinve  to require farge sums of
money to Ay network members all over the world, but could pe
conducted through the mail. by phone, fay or through mectings of
comenience. 1t was sressed that  the Consultation, jtself,  had mn
frct sorved (o establish such a4 network which  could certainly
continue o strengthen (he applicd  research capabiity of - Kiribati
and other woll socicties served by the participating oreanizations,
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14 SUMMARY OF FINDINGS

In summary, based on the deliberations of the Consultation,
number of findings became increasingly clear, Phese were as rollows:

1. The critical need for applied atoll research as o basis tor
the sustainable  development  of  scwree terrestrialard neashore
fisheries resources and highly scattered  and fragmented fvng and
non-living oceanic resotrees of atoll nations such as Kiribat;

2. The desicabilite, o terms of funding  opportunities and
achieving  cconomies  ob ~cale through  cooperative rescarch, of a
regional - or international atoll rescarch - capabibi, rather  than a
national faciiity:

A e resohe of the government of Kuihatt o estabhish
andior to support astrenathened applhicd atoll research capaladin:

4. The mabiiy of the current USP Aol Rescarch and
Development Ut (ARDUD given ais carrent - organization and
funding, to ~atishy the carrent apphed atoll research needs of both
Kiribati and other membet atoll countries ot the USP;

S, The appropriatencss of kinbat me particular Farawa, as the
world's Largest atoll nation, because o s central location among
other atoll nations, as the ste ot the current USPARDUL and - as
the inititor of the Consultation, s an appropriate site for i strong
applicd atoll research tacthiy:

6. The evstence of considerable capailiy tor, andinterest
in  conducting apphicd atoll research on the part ol the participating
institutions and  other  non-participating - organizatons, which - could
contribute stiembcanty to the development of i strong applicd atoll
rescarch capabihity:

7. The need tor e ~trong applicd wtoll development researeh
and information dissemination network, which coutd mnitiatly be hased
on the institutions and  agencies  participating i, and - contacts
established durmg the Consultiation:

8. A strong interest on the part of USATD and other funding
agencies, o support apphed atoll and oceanic rescarch, and  the
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possible strengthening of centre, because of s ceonomic  and
political importance:

Y. The priority applied  research iwreas tor the development of
non-living  andor CRETES resources in the atoll COVIONMent g
including studies o minerial resources, particiarly studies of sand,
gravel, and cement-making - resonrees {or COMIFICon  purposes:
water  quality and management research: and  studies of renewsble
CNeryy  resourees, mctuding <l e uelvood  resourees, and
OTEC In the tene e poorities would i lnde studhies ol seabed
mineral deposits. Baseline studies ol the phy el coastal environment
and the eticers of development waork, v S daeewan development,
were abso capsidered PHOTH G aieas ol pesearchy,

M Given tne vers Binred enend arol tesourves. mcludimg
fand, sorl, plant and awoculigg feeteescand dae o very high
population  densities, patticulany i areas ol e whan Tarawa,
there s o cnneal need  to cvaltiate thee SCe pesources
develop approprise developmen Mrategies Some of  the more
specific prionity areas mdlude studies ot e natuge, utihity,
propogation and the promonon o portant mdizenous and evol
plant resources cultiars el Selenr o anaboas and
improvement, mcluding Studies o plant and <oyl Hprosement, pest
control and plan quientine. and  oadinon,g agnculturd hnowledge
and - technologyy: and sty ol approprate agiculturad and resouree-
USC stritesies tor hneh density urban aroll « tlements;

L A strong proZramme ol marine resouree rescarch s needed
to adentity and develop the opuons available to the Government of
Kiribati tor marine resource management i dd development, Against o
background ot mcreasing  urbanization and pressure  on o marine
resources and  the murin cinvtromment o Farawa, and  the related
need to aimprove e el e well-bome of communities m- outer
slands and other aroll cOmTEUEIGOS, the pronny neas of appliced
atoll rescarch on marie FEsOUrces seem o andude: ay research on
the: management and cnhancement ol stocks Fariva lagoon and
elsewhere which ape threatened Iy deplenion tion overtshing: by
rescarch on aquacultare, g Loanety ot evel s i a0 means of
enhancing  natural populations of selected  marime resources and
providing bait for the focul e industry and food fish for local
consumption and cxport, with g particulurly high priority on milkfish
culture;  ©)  rescarch on the  development  of unesploited  or
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underexploited  resources which might provide additional sources of
subsistence protein, as well as employment and ncome  generating
opportunities, and, d) research on the protection of Mnne resourees
and the marine ensironment from pollution and - other terrestrial
imputs resultmg from fand-hased acnvinies, and tron the mmpacts ol
development autivities such i caisewiss constiiction and ailinetong:

120 Because Aol resources e o lmnteds s mperatine
that it development s to result o sstamed anacasein the
standard ot Inving ol the peoples thoese resources be managed
effectively,  and  that such manazement “hould include the
establishment  of - aoproprite comsernvittion  siteries, including
conservattion arca establishment and ihe protection ol endangered
species,and - eftective  envitonmental mpact - essessiment legislation
and  procedures, b ot which must beseenasan teoral part of
sustnable deselopent. rather than as an abstadde fodevelapment:

13 There o o need  tor anecepth studiess ansolang fodal
people as magor. ol pandreseanchers and ~aentists, to be
conducted on the ~oval and coonamie amportanes of atoll reseurees,
with partieular cmphisis o Gadiionad reoneesiss booadedee and
technologies and  the subsisience portanee of those pesouiees, in
an attempt tooensures ) that sech rebe bnoadedee s not lost,
and by that it G beoused as a0 basis B mare dppropiiate
sustainable selt-retnmt maode! ot modorn desclopme et

4 There s o need toomteerate toehitonal resourees and - land-
use knowlege ol atoll sodeties o the cuiouda ol tormal cducation
systems, and 1o possibly i oboe obdel Fnosdedecable members of the
community i the tarmal cduoation sosteme e an attempt 1o mitke
cducation more aclevant, vien the fong-term needs and ealiies of
isolated, resource-poor itoll communities,
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15 RESOLUTIONS A RISING FROM T'H: CONSULTATION

The Consultation resolved:

L That there are critical applicd research needs of Kiribati, and
other atoll countries, which require g strong applied atoll research
facility or capability,

2. That the USP ARDI IS oar precent, the logical body to fulfill
such a need, although o thys pomt i tume, it has not been able to
satisty this need.

3. That the Government ol Kinbatt requests USp o urgently
FEVICW Ils commitments 1o the Atoll Research and Development Unig
(ARDU) and Jook 1o Wi to - enhance the pertormance ol the
ARDU including the acinve moliement ol othey regional and non-
regional institutions and 5 range ol donor agencies,

4. That o networs of Hisatutions and agencies mvolved in the
Consultation he established which coutd el as a body (o
advise Kirhau and other A0l natons on ol teseirch matters and
to facilitate the free flow of intormation on apphied atoll research
tor development, and that there he g provison o anclude other
refevant  institutions not represented  at o the Consultation 1o
strengthen such a network,

S0 That wl!l of the arens ot apphied atoll research tor developmaont
and for environmental and - resouree management adentified by the
four Working Groups be constdered of Some urgeney as a basis for
sustamnable  development of saree atoll resources, and  thar there
would be no attempt (o order the priorities stared by cach of the
four working Broups, with  this being ett for consideration  and
prioritization by (he Kiribati - Government. 1y Was suggested  that,
where there seemed 1o be obvious major utthty of 4 given type of
research or project, whee considerable expertse existed, and where
tunding might be immediately avalable, an attempt should be made
to identify specitic priority areas and 1o idenufy specitic research
projects for which uid funding should be Immediaiely solicited.

6. That in the arey of marine resources there seered to be three
specific arcas, duc to (he trgeney of such research in terms of the
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cconomic and  social vealities  of atoll states,  which warranted
particular  priority.  These  arcas  werer 1) studies ot milkfish
aquaculture and aquacultural improvement; 2) ccological, population,
and sustainable-use studies of Tarawa Lagoon; and 3) studies of the
ecology of the bivalve species (Anadara maculosa) and ts possible
introduction into  atoll - environments  where it is not  currently
present.
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16.  SUMMARY OF CLOSING SESSTON

6.1 Closing_ Address by _the -J_\.l_wmy_l;,-.!LL..-MH&LM_A.ﬁgﬂnH_‘s's
Developement

The Ninister ~ard that he wis delighted  thar, throvghout  the
Consultation, he had el noet s guest hstenmg in, but rathe s
very much an active participant i the Consultation, e thanked the
participants o1 the educitive, iformane, construcine  and  trank
contributions 1o (he Consultanion, He o thanked LIS o their
assistance discissing wensine IPECEs i e tunnme of the Aol
Researen  and Development U, apolovized tar the  peed for
frankness, and conpranated USSP for the way i1 hod dealtwith e,

He commented on the vels and ees wartha e maiture ot the
four-day dehberatons o e Comsultanior and - how stimulating,
personaliv, i had been m ot o helping the Miistry and  the
people of Kinban wan earer adea of the apportemtes  and
capabilities  that - existed  fo Hnproesine - the applicd ol research
capabilities of Kirthatr ind othe atoll nations,

In concision, ne acam thanked Wl o1 (he PArOCIPants, wishied
them o sate IUTNey 1o ther roespecte lomelands,  wnd exXpressed
the need tor resohe (o mantam and strengthen the relationships
established  during ) Comvultaton  betaeen  the pabicipating
insttutions, e gorveriment ol Knbate and other ol countries, so
that the the benetis o) Apphied atell vescarch 1o atol soddeties can
be manimised.

1.2 Concluding Remarks by the Chidrman

The Chairman thanked the Minister for his closing address and
for the central role he had plaved n making the Consutation g
suceess. He again thanked the representatives ot USAID both for
funding  and  their constructive role  in the Consultation;  the
Foundition for the Peoples ot the South Paitic for their excellent
organization of ihe meetngl the members of - AMAK tor  then
hospitality and excetlent morming wnd - afternoon teas: the Chatrman
and members of the Steering Committee for their important role in
making the meenng o success: and finally  the Rapportear for his
work in recording the deliberations ot the Consultation. He then
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thanked all of the participants for their excellent contributions and
frankness, and expressed his desre that this be only the beginning
of such positive interchanges  and - the  establishment of a
communication  network  that  could  strengthen capabilities and
cooperation in the field of applicd atoll rescarch, with the ultimate
aim being o benefit atoll societies.

He then reminded the participants of the end-of-Consultation
reception and  Kinbati dancing which voould commence immediately,

and wished them all a pleasant evemmg and osate trip home.

16.3 Vote ot Thanks from_the Participants

Professor John Moriison of USP, on behalf of the overseas
participants, thanked USATD tor their initiative and financial support
that had made the Consultation possible, and the Foundation for the
Peoples of the South Pacitic for their excellent work organizing
the Consultation.  He  remarked  on how all participants had
appreciated  the  well-managed travel rangements and - local
organization. and, in - particulir. wished 1o thank Dave Wiyler and
Parul  Fernandez for deahng with the many fogistucal problems thit
had been raised durmg the Consultation. e also thanked the ladies
of AMAK who were tesponsible tor the mornmg andafternoon
coffee breaks, the varety of local snacks being one ol the features
of the meeting,

Thanks were also given to the  [-Kivibati paticipants, whose
willing participation in discussions, ability toexplain focal problems,
and genuine  concein  for national  development was particularly
stimulating and useful to the outside participants. In- particufar, he
thanked  the  Minister for Natral  Resource  Development,  the
Honourable ‘Faomati ! luta for making available ~so much ol his
time, his experience and  knowledge of Kiriban, and s torthright
comments on proposals, and stressed how, through his willingness to
be involved in all aspects of the Consultation, had been an example
to us all.

In conclusion, he thanked the Chairman, the Acting Secretary
for WNatural Resource Development, Marac M. lrata, for his
enthusiastic and committed  guidance and  participation in  the
Consultation and his tolerance in dealing with the many topics
raised by the participants.
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Appendis 1, Intincrary for - Kiribati Applicd Atoll - Research
Consultition Tarawa Arol] resouree orientation fieldtrip 26 February,
IPAUN

KIRIBATE APPLID A FOLL RESEARCH CONSULTATION
FTARAWA NTOLL RESOLU I T ORIENTATION FIELDTRIP
20 FEBRUATY, Jus

Obiectives of Freldip

Fhe main objectives of the helduip e twofold, tirstly to - give
OVCENCas participants o chinee (o getout dnd to see South Varawa,
the administrative and population centye of Kb, and secandly
for those: people, who have nog been to Kiithat or on an itolt
before, 1o view, frsthand, betare e constltation: begins, our aroll
vihvitenment and resoarces ad o cltortsc both traditional and
modern, o develop these fesources s w0 s hoped that the
Constitation will he mnore meawnmetul and producte e Additionaliy, i
Wil vre the Pathapant another chance 1o m socitily and 1o
discuss the obpctnes ol (he consultition and - mutual research
Mterest= outside of the formsl SCSSTON,

3:00) Leave Otntai Hotel with representatives from the Kiribat
Visitors Bareau, Taram Taburekivand Mofly Mamara

315 Arrive Timea to brietly visit the USSP Aroll Roseach Uini
(ARUL o0 view und discuss faciiies and aercaltural
experinents wih John Finkv and 1o discuss the potentral
development  of e areiac which had been formally
carmarked Gor desclopment as detence foree instalation
and s o potentival sise for Aovabeway connecting highly
urbanized south Farawa o rural North Tarawa

3:30 Stopat - Bonrikj village and - Airport area to discusss
problems related to land tenuye and noise


http:1)(1ptil.11

3:40

‘o
N
4

4:00

4:'0

4:20

B
)
"

4:30)

4:35

104

Visit Temaihu o mulkfish and - batfishe pond - and - Tand
reclamation  propect, with bret - explanaten by Chied
Fisheries Officer Tukabu ferotoko:s view Tarawa Tagoon
el Hat wea, mportant for o eet sleanne tor o tood
species such as te bun (Anading sppo. one ol the most
IMPOrtnt sotirees v protem m Kbt

Stop Anadinu Catseway e o view unsuceesstul coconut
replanting ~heme

Brict vt to wevetable garden developments e the
Femiaihtl aiea (o ~ce aattempls at oroducing temperate and
other vesetibles and view surrounding agncultural wreas

Vistt Temubu sceawatl amd outer ocean couast 1o view
fringmg rect and coastit crosion and derise covonit groves

and tvimn-topped coconut

Stop alony Leroon arca i Bikembeu todisas sohid waste
management prob! s and toansm deselopment

View coconut rephmtimg scheme at Banegantebure
View bydroponic sardemng at the Morong hgh Schoal

Tradional  welcomme  coremony by Chiet and - village
clders and dimkme o ceremontal 2reen coconuls N
mancaba (villee mectmy house) and walke through Tata
Village to view multstors tree croppiag, endangered tree
species, teomtoa and e nmrebureby obentiera httoralis
taro) it culonvatior; waelh along oceanside beach 1o view
coantal tand ose and back through plantanon Linds, o

lagoon coast

Stop on Stewart Causew:y 1o view eet islets and dying
otf of coconut palms on Scoat Island and adjacent island

Visit the Ambo area with land purchase by outer asland 1
Kirthat and the Ambo tishponds which the government s
trying to devetop
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5:25 Visit: Nanikai, low-income Libour housing area, o previous
municipa wasie disposal sie

5:30 Stop on the recenty completed Dar Nippon Bainki-Beno
Catseway and Frshing Channel

5:40) View World W || gunemplacement e the Betio end of
Catiseway

5:45 Walk  through hgh-densuy Labour Tine housing area in
Betio, one of the most densely settled areas in the world,
which s expected (0 reach o density equal to Singapore
by 1990

5:53 Dove throeeh the mdustl areas ob Pawa and o the
mam whart and jeity, base o mtensland sluppmg and T
Nautarr |, Ishing company, as well as the site of the
nes Lamanesc-arded  ee plant und the obscured LS.
Marine Memorial

6:05 Drive pasi Commund bunker ol Admiral Shibasaki; the
Marine Traming Cengre where [-Kiribati merchant seamen
aretamed o international standards (remittances being
ane of the nian sounes of forcign exchange); the main
business centie of Beno: the Fapanese wstrip

O:15 Retreshment (no hosty at the Beoo Flogel

7:00 Return to Onnta Hotel

Note: Lring o hat, sunscreen (iF required), cameras, film, notebooks,
swimming suit, shoes, beer/drink noney, sleeping bags!, it required.
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Appendiv TTE List of Working Papers prepared for the Kiibati Atoll

Applicd Research tor Devetopment Consultation 27 Februay o2

5

March, 1989 FParawa, Kibatr,

!

9.

Rescarch tor Atoll Resource Development and Management:
Prioritics and Capabilities tor Applicd Rescarch i Kiribati,
IR Phaman

Work Programme  Blements and Activities of the South
Pacific Regional Envronment Programme (SPREP).

I Ret

Kagoshima University: Dields of Study, Areas of Expertise
and Rescarch Capabilities and fnterests,
S hwakn

South Pacific Commission (SPC) Fisheries Programmes and
Fheir Relevance to Kimbati and the Atoll Research and
Devetopment Uit

G Preston

Potential Resources tor Atoll Development Rescanch at the
Uiniversity of 1wt
M. Hhinett

Rescarch Proposals and  Institutional - Avrangements 1o
Enhance Sustainable Atoll Development.
I Liew

Collaborative  Activities: The  Oceanic  Institute  and  the
Republic of Kirthat,
. Bienfeng

Applicd  Rescarch for  Atoll - Development: Expertise
Available and Activites Carried Qut by the University of
the South Pacitic,

R.J. Morrison

Applied Atoll Rescarch and the USP - Atoll Research and
Development Unit: Problems and Prospects.
A Tong
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The University of Guam Marine Laboratory.
R. Richmond

‘The USP Institute of Rural Development.
Gi. Moengangongo

The USP School o Agnicultare and Institute for Researceh,
Extension and Pramimg in Agriculture (IRETA)Y: Atoll
Agricultural - Acinines  and Role m o Atoll Rescarch for
Development.

M. Hazelman

CCOP/SOPAC: Ongomg - Activities and Capabilities with
Particular FFocus on Kiribai,
Jo ade

The  Unnersiy o Rhode  Isand's Fxperience  in
Transterning Implementable Coastal Resotirces Management,
WA Branan

The University of Rhode ISind's  International Coastal
Resources Management Project,
WAL Branan

Annual Report for 988 Coastal - Aquaculture Centre,
Guadalcanal, Solomon Ishinds,
L. Munro
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WORKING PAPER |
RESEARCH FOR ATOLL RESOURCE DEVELOPMENT AND
MANAGEMENT: PRIORITIES AND CAPABILITIES FOR APPLiED
RESEARCH IN KIRIBATI

R. R. Thaman'

1.  INTRODUCTION

1.1  The Need for Applicd Rescareh on Atoll Resources

The natural tesources of the atoll nation of Kiribati are either
extremely limited, in the case ot terrestrial, laigoonal and near-shore
resources, or extremely vist and ditficult to ultitize in the case of
it oceanic marine resources within s extended  exclusive economic
zone (E17Z). There s consequently, s piessing need  for improved
development and  management, on o long-term - basis, - of these
resources toosernve the commercial and subsistence necds ol current
and tuture generations of 1-Kiribati. To do so most cffectively, there
is o need tor "practical devclopmental research™ on the "living and
non-living — natural  resourees of - atolls™  (Ministry ot Resouree
Development, 1988). Such rescarch might include: 1) generation of
data on the exent, natine and current use or development and
conservittion status of s natural resources: 2) evaluation of current
and  potential  development or - management strategies  (both
traditional/local and modernzimpaorted); and - 3) assessment of - the
impact that ditferent development or management alternatives might
have on its resources or the management of these resources on i
sustainable basis by the people of Kiribati. Without the data from
such research, resource development, numagement and  conservation
is problematic.

1 Reader in Geography, School of Social and Economic
Development (SSED), The University of the South Pacific (USP),
Suva, Fiji and Consultant to the Foundation for the Peoples of the
South Pacific (FSP) Regional Programme, Suva, Fiji.
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1.2 Proposal for an Atoll l)C\‘clme;;_l_!_(_ﬂa_'.\_@&llgul_gq

To address this problem the Kiribari gavernment proposes to: 1)
establish & strong "Centre for Prictical Developmental Research on
the Living and Non-living N:itura Resources of ALOIS"; 2y "ereate g
centre for data collection for atolls™: and - 3) “create o pool of
Technical - Advisors on Eeonomic  Utilization  of Atoll Natural,
Resourcees”,

1.3 The L\jﬁl_)g!_j_A*Qppl_iLML\mH Research  for Development

Consultation

To "actnely ossist™ it in the creation of such a "centre” and to
more clearly identiv the nature of Its activities, the Giovernment of
Kiribati,  with  the SUpport ot the  United  States Ageney tor
International Development (USAID)Y and  the Foundation tor the
Peoples of the South Pacitic ESPY will hold 5 “Kiribati Applied
Atoll Research fog Developnient Conmsultation™ in Kiribai from 27
Februamy to 2 Narch, 1usy.,

ihe  partes and msttnons  which hive been tentatively
identiticd  for involvement i (he Consultation  include relevant
ministries  and agencies e Kinbati plus selected organizations and
agencies which couly potenually contribute to the development and
operition of an Atoll Development Research Centre (ADRC). Included
I the enttive Jist of outside participants i the consultation are
high-level representitives from the  Internation:) Centre for Living
Aquatic Resources Management (ICLARM); the South Pacific Regional
Environment Programme  (SPREP): (he South Pacific - Commission
(SPC); the Committee for the Coordination of Joint Prospecting for
Mineral Resources in South Pacitic Offshore Areas (CCOP/SOPAC):
the Forum Fisheries Ageney (FEA): the Oceanic Institute, Ilawaii;
the UNDDP Integrated  Aroll Project Section: the Atoll Research and
Development Unit (ARDUY, Institute of Ruval Development (IRD),
Institute  for  Resea,ch, Extension  and Training in - Agriculiyre
(IRETA), and the Vice-Chancellor of the University of the South
Pacific; the Faculty of Fisheries, Kagoshima University, Japan; and
relevant —institutes  and sections  of  the University  of Hawaii,
University of Guam, and the University of Rhode Island.
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1.4 Major Objectives of the Consultition

The major objectives of the "consultation™ will be:

1. The identification_and _prioritzauon _of _areis for resouice
research activity, such as manne  resources, agricuitural resources,
and conservition of the environment, including the the identitication
and  prionitization ot acosaties which might be undertiaken  within
cach area ol activity.

20 The identitication ol development or  mimagement
strategies  forachieving  the  appropriate balance  between  the

functions of rescarch, developmentand triining:

RS Assuming, that the Iocation ol such @ centie woutd  be
Tarawa, the administrative centie of - Kinibati, the identitication ot
the extent to which the centre should  be actively amvolved in
developmental research on other islands and ocecanic areas within the

region.

4. The identfication of the potential roles ol _government
and__ non-government __organizations  and institutions — in the
establishment of & centre and  the implementation  of its - work
programme.

2. GENERAL BACKGROUND ON RESOURCES

2.1 Land and Ocean Area

The 33 islands of the independent republic of Kinbati span the
cquator and cover some S million sq. km. of the Pactic Ocean. The
country consists of three groups: the  Line Ishands  to the  ceast,
Kiribati (formerly the Gilbert Islands) to the west and the Phoenix
[slands in between.  Although the 17 istands of the Kirihat Group
proper  (the traditional name  was Tungaru), which includes  the
nearby  phospate istand  of  Banaba (Ocean Island} to the cast,
constitute only 278.4 sq. km. (33.8%%) of the total claimed land area
of 822.8 sq. km., they include some 56397 people (96.4%) of the
total population.
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22 limage

The mean annual rainta) i~ highly variable boty within the
three groups and from vear oo Yaear, ranane lrome shour 1,000 mm.
near the cquator, including LSOO mme at Farawa 1 3000 mm. in the
northernmost fands, and rome 00 e gt Kt (Chiistmas
Istandy to more than .00 mo ot Ferana (Wasyingron Ind) i the
Line Isands. The autunal venctation and crops e, consequently,
much more liurant on ~mnd- hhe Butitan and Mok 1 northern
Kiribair pooper and Terang mothe Eme Group, alnch e outsade the
cytiatorial dry belr,

Fhe chmatic prablem mios detrmmentad o crop productiog i
drovght. Banabi, central and southern Kirhar proper the Phoeniy
Bnds. the Kintmag e atb subject o0 severe droughis Tasting
many months darme which ume the annual rantall can beoan Jow s
2000 mim. Sach droughis Cause ware shartapes, affect water quality
andadversels witear he stowth o all plants, mow mportintly,
coconut palne, breadtiot, v sampe o (e babai), and other
food plant~. and <everls i the production ol the wole ciash crop,
copri.

The atoll soils of Kiribati are possibly among the most infertile
in the world, These voung shallow  soils directly overlay the island
reel platforms, and because ot ther mmaturity, are similar to the
original - coral-limestone parent material. They are comprised largely
ol coral debris, sand and sl-sized particles o lmestone, with ,
chemical composition of claum: cubonate wnd 4 ol proportion of
magnesivm  carbonate, Fhev are tvpacally Mghly Wkaline, and other
exchamgeable  cations, expedially potissium, deficient in jron,
manganese, and - zine which, g present. are made unaaiable (o
plants due to the high pll devels caused by the limestone, Activity
of soil micro-organsms s hmited, soil water-holding CAPUCHY s very
low Dbecause of course texture, and ground  water s often saline,
These factors together make  conventiong agriculture, g practiceo
on other Larger Pacitic ands, very prolematic in Kiribati,
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2.3 Lagoonal and Reet Kesources

Most  of - Kiribati's  islands - live protected  Tagoons  with
significant sand  and - subsistence tisheries resources. Someishinds,
however, like Tamana and  Avorae, are table reef aslets with no
lagoons.  All ishands  have  some fringing reelt and - reel slope
resources, all of which are of critical subsistence importance, s
well as o being ot hmited, pomarily  local commercial importance,
particubarly i the case of the deep-water snapper resouree.

24 Occanic Pelagic Resourees
Kibati's FEIZ 0 of over S mlhion sq ki has considerable
potential tor pelagie hsheries development, and. 10 a lesser extent,
for the harvesting of deepwater corals. There s alse potential tor
mineral  resotree deselopment i tarms of  the occurrence of
polvmetallic manganese nodules and cobalt-rich crusts. In both cases,
however, Kiribat facks the technology, captial, and, i some cases,
the knowledye of the nature of these resourees, and must depend on
outside  assistiee (o nesotiate the most appropriate ud-funded,
jome-venture or leasing arrngenenes to explont these resouiees.

R) SOCIO-FECONONMIC STTUAPTON

1 Population Pressiire on Resources

As suguested above, the extremely limited land area suitable for
agriculiure, settlements, and commercial, intitutional and
intrastructural development, and @ limited  terrestrial and neav-shore
matural resource base, coupled with unequal population distribution,
makes  modern devcelopment along western fmies problematic. This
uncqual  population  distribution leads  to some of the highest
population  densities i the world,  espeaially e highly-urbanized
south Tarawa, where 1t has been estimated  that population densities
by 1933 will be approximutely 5,705 per sy kme, approaching that of
Hong Kong. Such densities nlace excessive focalized  pressure on
Land,  freshwater, and  marine yesources, which will only  increase,
given current  high  birthrates,  thus  underlining  the  need  for
improved knowledge and management of these resources.
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The ste of health and nutrtion 1y county s probably one
of the  mow important andicatorns o societal wellbeing and
developient. Althoush the people ot Kiribati are generally well-
nourshed  andd heathye there are Nomencreasingly  serious
nutritional problems and health disorders, which are o related o
chianges in resource g SOEMSancreasing poplation densities, ana
arbanization,

Frime-depth sindie- besinmng  over 30 years ago showed  tha,
wWith the evception of sitamime B deniaeney (Ospecially vitanin B2 or
nbhothving,  here wos hde  cadence of nuttitional  disorders
(nadnumitiony o nutrition-related notecommunicable disease  jn
Kibati wheye people subasted on g taditional  dier of unretaaed

iocal fouod,

Studies by Holmes 1933 in the carly  1950s  on rapidly
wrhaning  Carawa the  “rural™ Nand of Maiana  (Where
SZMNCant amounts of mported tood were dready being consumed),
showed  some ron delicienay anacmia dmong pregnant women and
tants between 0 and 4 el age and some “weneial poo
AUTHOON". There were ke SO cases ot adule malntaon, minh
vitamin B-comploy deticienaes, vt A delicienac, wd some
Vit O deticien. res, I dmost all Caes, these natniona
disorders were gelared o either poog weanme dicts o eveesa e

litar Lot
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such as drabetes, hypertension, candio-viscular discise,
hyperuricaemia, and certun forms ol aaneer (neoplstic diseases).
Studies of the Micranesian people ot the highls-urbanized phosphate-
rich cquatonal wland o Nawre, hace recorded amony the hehest
prevalence of dubetes i the worlde s wellas e fneh presalences
ol obesity, hypertension daeh Mood pressurer Bvperdncacmie (otten
memlested as acute or Jrome aothotsy and potit discases ot the
digestive sustem, arthoses ob the frersand caneer. Al ranked fugh
. or were contrbetors oo the mapor Gises ol deatn m Naru, A
Studv by Pagveter et ol (1930 shows that silar trends e
prevalent mo Kinbate aed are closcbgefated o abuandonement of
tadhinona food~tuitad o creasmety urhaned htestde.

in tenms ol other health prablems and causes of mortahity,
diarrhocal diseases, miluensa permatai comphications, skindiseises,
and o number of other mtectious Jiseases renminn among the major
heatth problems and, m many cases, are aelated o poor management
of  sCice waler resources, poor nubnition, overcrowding and  poor
environmentd hvgrene.

3.2 The Kirbati Foonomy

Beciuse ol ik of resources and extreme isolation from major
woild minkets, the tuture economic wellbemg ol Kiribut will depend
on the  protection and - management o the existing subsistence
ceonents and 1ty resource bases (which hive provided most ot the
peoplc’s needs tor generations), while, at the same times masimising
the potential tor cash-productive activities.

331 Importance of the Subsistence Economyand Subsistence
Resources

Although increasing food dependency, the deterioraton  of
foreign - exchange  reserves,  the  promotion ol export and  cash-
generating, and aid are the most commonly discussed  economic
problems, and althougn most deselopment plans: stress the need to
maximize  self-sufticiency,  very  httle  attention s given to the
protection and maintenance of subsistence resources and traditional
resource-use  technelogies that have served the Kiribati people for
generations. These technologies, which are based on existing natural
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and culivral resoupiees (e.g Knowledee of the terrestriad and marine
environment g traditionl agriculnural, tishing,  medicinag
technologies),  and — (he wWide  ringe of products they produce,
CONSHILLC & 1esource, (he replacement ot which, i Iwere possible,
would Tock  (he countny ol Kiuiban ¢ven behier mio (e Viclons
cirele of dependency on an meernational ceconomie S over winch
it has verv e control Table 1 o [ of ccological and culturad
functions that the terrestiiad and mainine resotrces o Kinati huve
served sd contmue o MIVCS A G be seen from this list. the
replacement awirh ported substitutes of e ceolosical function
adcultural uses o CANUNE cnvonment Fesotrees, it they were
avalable, would 1urthe wornen the cconmmic Mtuaton o Kiribatj,
and would constitue underdevelopment and cultural sy ceological
loss, rather than developnent of CAINLNE Tesourees,

332 The Cash Foonomy

Since the cessation of phosphare minmg on Banaby in 1979, the
onhy - ocaliv-pr oduced GPorts trom Kiibati hune been copra, f1sh
and handicraits whis decounted for only (AU 3,320,000 Australin
in 198t Impors, howey e tncludmg $0.300.000 tor tood, boverages,
tobiacca and  mngl and vevetable o and sy amounted o
STO912.000, feadmy o ap chormous tiade mbalinee. he vilue of
food mmports alone OF SL960,000 v 4o IS5 the value of all
locally -produced CAPOLLS, I beverees, aeco andcoimal -
vegetable oils and fae e ncuded, thiv v afue nareases to - almost

2007,

This serious trade mmbafance  and rapidiy nereasing  tood
dependency s particularly alarming, eiven (he lmited fandg ared, soils
and terrestrial Nory, which are among the poorest in the world, ang
the severely himuted patential tor - export-oriented dagnctttural and
industria development, APL from copra and the Processing  angd
CXPOTE oF Tisheries resources from it vast exclusive economice Zone
and its many lwoons and 14 ponds.  And and iemittances from |-
Kiribati residing  or Workmg  overseis s samen  and  contracr
workers in the Naug phosphate mdusuy are (he only  other
significant sources of foreign exchimge,

Houschold incomes dareseny low compared 10 those in most
other Pacitic Island groups. Iew people, especially in the rural



Table L.
resourees  in
ficldwork in

Foological

Papua

Kiribiti

1710

Western Samog, Kibat and Nauru.

LCOLOGICAL

Shade

Frosion Control
Wind Protection
Wild Animal FFood

and  cultural tunctions ad o uses  of natural
and  other Pacitic ishind - countries,  based on
New  Guineit,  Sotomon Uslands, T, Fonga,

Soit Improvement
rost Protection
Water Ouahity
Contial

CULTURALTCONOMIC

Fimber (commercal)

Timber (subsistenee)

Fucehvood

Boathuilding

Sanls

Tools

Weapons Hunting

Contameis

Woodcuving

Handicratts

Fishing Bquipment

Floats

Tovs

Switch for Children:
Discpline

Brush/Paimt Brush

NMusical Instruments

Cuages/Roosts

Tannin

Rubber

Oils

Toothbrush

Tolet Paper

Fire MakKing

Broom

Parcelling/ Wrapping

Abrusive
Huminiation
fnsulition
Decoristion

Body Ornamentatioi

Cordage/Lashing

GivessAdhesies

Caulking

FibresHiibrie

Ihves

Phuted Ware

Hits

Mts

Biskets

Commetanl Bxport
Products

Rt Fvchange

Polsons

[nsect Repellents

Deodorants
Fmbalming Corpses

Lovemaking Sites

Animal/Plant Habitats
Flood/Runoft Control
Pest/Discase Control
Pollution Control

Prop oy Nurse Plants

Staple Foods

Supplementary Foods

Wild Snack Bmergeney
Foods

SPICesiSatees

feas Cotlee

Non-acohohe Beverages

Alcoholic Beverages

Stmutants

Nircotes

Masticants

Meat Tendenizer

Preservatnes

Medicines

Aphrodisies

Fertility Control

Abortilacients

Scents/Perfumes
Recreation

Magico-religious

Totems

Subjects of Mythology

Secret Meeting Sites

Source: Adapted trom Thaman and Clarke, 1937
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outer-islands,  hine  torml wage emplovment, and depend  almont
exclusivelv on meazre ncomes o Coprieand  remittances,
Minimum wage fevels e sinboby veny low. I Gulv 1070, the
MINIMUM Waoe wos 3 CC an hour and 300 cents hour tor
persons under |5 Vars ol e, woth SOme tovermment WaC carner s

eetng 67 cents an houy, Although natonal income Brures suepest
AINCTCae N peronad Hicame of about o0 per year, the et price
index, which s dominaed In tood e, Soereasing at abe o ueg

PErSCI (Cmc i [9S52 300,

e short the ~anon I terms of Gash aalabilin o (he
purchiase ot imported food, ather cansumes soods and cipital goads
I~ untical and detenoratne and  wil mostocertamly o deternonate
further s current Loy pressires the sow nhasing ol
b ovenseas cmploviment i e phosplhiie MmNy industiy ol Nan,

Fhessaeame andehine: e necd to halimee eltors o HICTCONe cash
GRS nd enpott-or engedd detraties owith o he Protection of
Mportant - subsistence e, the  protecnon and Proper
mnement of the eusting potential subsastence andd Comnerdial

resedroe hose,

4. THE NEED 1O IDENTIY AND PRIORITIZE AREAS FOR
RESEARCH ON RESOURCES AND PHETR MANAGEMENT

Asostressed above,  (he purpose ol the Consultation s (o
idenuty and PHONTZC Grcas for rescinoh, manazement i Uaining
related o the use of RNibhate's pesaurces, 1n ekt of the cconone,
socil and ecological pealites of i solated, natural-resource-pooy
atoll nation. The hisgs provded me Appendices | oand Hoare attempts
o adentity  speaiti fesattees and - potential resouree management
strateaies which coald e considered o priontizagon tor activites
of an Atoll Development Research Centres and to which relevant
OIEANZOnNs  ind s iiution. could respond m ermes ol their
meerests and. or capabilites m proy g assistanee,

Appendiv 1 breiks (e “ieneral Areas o fTocus into: 1)
“Terrestrid Resotrees”, madmg kind - minerl, ~oil, water, eneryy,
plant. anmad and Aziceliu resourees: 2) "Lagoonal and Nearshore
Marine  Resourees, mcluding Lgoong), fringmg reel amd yeet slope
resources; and 3 OceanicPelagic Resourees, mcluding Dsheries and
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mineral  resounrees. Wit these categories. siress s placed on
determining  the extente e and distnibiiiion, the guality and
productivity and the cutrent potentiad uthzanon, inchuding the
identitication of appropriie conservation d o management strateees

foi cach Mresotee,

Appendiv Hattempts o adenuty potential strategies for the
Jevelopment and mmagement ob resodiees withim the resource arcas
dentnied i Appendn Lowhich could be prontsed for attention by
the ADRC and paotapant s the consultaton Survested strategies
melde: 1) resounve enbancenent teens elorestation, reaitaination,
pablarmne, Tand rechamation, concubiaral remtensthvation.s ele g A

cnvonmentad  deoslaton e s ant-pollutionor o plint and
anmimal waldinne protection feer-dation); 3) Fostriete
UL Ao conser aton  stiateries (e s Sers Cieiey, and ol

conscrnatan, protecting b endanzered speae, wasoneh op resticted

coplottation o e b and bids speaess et establishment ol

profected ot ahonal terrestral and s neame parks o
Conelion e, othaces o shind-tesel nicroparkss subsistencee
oncuiiund rescee o ctoa A4 qumtienture developmentand

Merement ol resotices tedhnotoey tanstens wad s S deasie ol
crplontation esploratton ohts

Afthou heoonbyentatree, and obvoush meompliete Bists whadh
Could be amended betore and during the consuttaton, itas hoped
that Appendices T and TE sl provide astrtmg point uand chedklisg
tor the dentlivation and proontization of weas tor the focus ol the
civoned  ADRC and the Kitiban Apphied Aol Rescarch tor
Deselopment Consuttiion.

s CONCEUSION

In concusion. the Government ol Kinbate beheves that the
extablishment o an Atoll De.clopment Rescarch Centre (ADRE) and
the  developmient ol the capaaty Jor apphied atoll development
rescarch v o el precondition tor the wisedeselopment and
management of s scaree atoll gesotiees on o ststinable fong-term
hasis, To best achiese this am, there s need ton B owdenty and
prioritize those resources which coutd be developed andior managed:
2) identity the scope and nature of achivgties o tunctions i which
the ADRC <hould  be avolved: 31 adenily those aotivities or
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functions, which can be carned out best by he people and
Government of Kiribat themselves: and ) entity 1hose activites
wWhich  can be best cared out by the most appropiiate esteral
HECNCIES O InsiRcns. i os (e pripose ol the Kiibat Appliced
Atoll Researeh oy Development Consultation, from 27 Febrao voo 2
Nich, Juso, (g Tactvels deant” e sovernment an the creation ol
dcHectv e AR [ s heped that his backeround  paper will
Provide some initod focus Tor (he dehiberitions of the consultiton,
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Appendix L. Potential arcas, sub-arcas and specific topics for resource development and
management research in Niribati.

General Area Sub-ArcasSpeatic Topies

Terrestrial Resources Land Resources Arey
Distribution
Tenure Status
Carrying Capacity
Current Utilization
Potential Unlzation/Improvement
- dentification of conservation strategies

- Tdenuficanon o appropriate development

Mineral Res wces Extent/Distiibution
“Sand and Apgicgate Resources
- Phosphate Deposits
Current Utilization
Potential Uthiziation/Improvement
- Identfication of conservation strategies

- Idemtificatun of appropriate development

Sod Resources ExtenyDistobunon
Structure
Fertiliny
Drainage
Current Utdizanon
Potential Utthzation/Improvement
- Mdentification of conservation strategics
- Identification of appropriate development

Water Resources ExtenyDistribution
- Surface water
- Groundwater
Witer Quality
Current Utilization
Potential Utilization/lmprovement
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- ddentilication ol conservaton stratepies

- fdennhcanon of appropriate development

Energy Resources  Exient/Distribution
-Fuciwood
-Sutight
-Wind
-OTHC
Current Utilization
Potential Unlizanon: fmprovement
Identhication of conscrvation stratepies

- ldenuhcation of appropriate developient

Plant Resources  Extenviistibution
ITnventony Tedentiheation
Abundance/bndangerment Status
Current Unlization
Potential Utilization-fmprovement
- Hdenuhication of conservation strategies

Identticanion of appropriate development

Animal Resources  Distribution
Inventory/Indentification
Abundance/bndangerment Status
Current Utilizanon
Potential Utihzavon/Improvement
- Identification of conservation strategies

- Tdennfication of appropriate development

Agricultural Resources  Fxtent/Distnibution
- Plantation agriculture
- Rural subsistence agrivulture
- Urban subsistance agricufture
faventory/Indentification
- Food species and cultivars
- Medicinal species and cultivars
- Fragrant and sacred plants

- Other plant species of subsistence



importance
- Animal Species/Strains
- Tradutional Knowledpe
Abundance/Endangerment Status
Current Unlization
- Appropeiate traditional technologics
= Approprate existing unroduced
technologies
= Analvsis of local food 1esource use
Potennal Uohzaton bmprovement
- ddentfication of conservanon st ategies

- Idennticanon of dppropriate development

Agoonal and Nearshore Lagoon Resourceststent. Distribution
Marine Resourees Water Qualr,
- tourbidity

- eontamimaniscdegree of pollution
Producine,
- Shedltish

Clustacod
- linhish
- Other maine mmmal laod spedies
- Plant species
SandiAperepate Resources
Lagoonal Phosphate Resourees
Carcent Unhization
Potenti Unhzaton/lmprovement
- Identlication of conservation strategies

ldenntication of appropriate development

Fringing Reef FxtenuIhstebunion
ResourcesWater Quality
- turbidity
- eontaminantsidegree of pollution
Productaity
- Shelifish
- Crustacea
- Finlish
- Other manne animal food specices
- Plant species
Bautlish availabilty
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Sand. Apgrepate Resources

Current Utilzation

Potential Utihizanion Iimprovement

- ldenttication of conservation strategies

- Identhication of approporate development

Reef Slope Lesources  FatentDistribuiton

Water Quahty

- turbrdiny

- contamimants.degree of pollution

Produconva

- Sheiltish

- Crustacey

- Fmbish

- Other manine simal food species
Plant spedies

Batfish Availabihiny

Black Coral Avaiabnlity

Current Utihzation

Patental Unhzanon: hmprovement
Idennficabnn ol conservation strategres

- ldentitication of appropriate development

Occanic/Pelagic Marine Resources Pelagic TrshenesBatent Distnibenan
ResourcesProduciivin,
- Shelinsh
- Crustacea
- Fintish
- Other marine ammal food species
- Plant species
- Deepwater pink coral
Current Utihizanon
Potential Utihzaton/Improvement
- Idenufication of conservation strategics,

- Mderticanon of appropriate development

Occanic Mincral  Exteny/Distribution
Resources: Polvmetallic manganese nodules
- Cabalt-rich crusts
Economic Potential
Mincability
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Current Utibization

Potenual Untizanon Improvement

- ldenuticanon of CONMIVALION Strateyies

- Identiicanon ol dppropriate developrient
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Appendix 11 Potennal strategies Tor the management of speaiticd natural resources in Kirthat,

the development of wiich could depend on assistanee fiom appropriate: Jocal and outside

organizations in the arcas ot rescarch and trainmg

General Arca

Speattic ArcasPotential Steategies

Terrestrial Resourees

Mineral Resourcees

Soil Resourees

Water Resourees

Encrgy Resources

Plant Resources

Animal Resources

Agricultural Resources

and ResourcesNational Parks
Focal micraparks
Reclamation

Coastat crosion control

Rotavonet utthzation

Restnicted exploitation

Sotl conseivation

Sorl iprovement

Water conservation
Water gquashty improvement

Water catchment ssstem improvement

IFuchvood development
Waond stove dovelopmient

Solar enerey development

Protecuon ol endimpered species
Retorestanon
Conservation arcas Restricted zones
National parks

Microparks

Protection of endangered species
Reatlaunation
Conservation areas;Restricted zones
Nattonal parks
Microparks

Germ plasm collecons

Plant  muluphicanon  and  distribution
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dreas/stations
Remtensitic ation of dn vesthied
multistony mned Cropming

Agnicultural reserves,

Lagoonal and Nearshore Lagoon Revoure esProtecred areashagoon parks
Or reseives

Protecuon of endangered species

Fishing tevutations javs

Ante poliuton legisbaiwn

Fringing Reety Protwecied areas Re Parhs o eserves
Reet Stopelotecnon of endangered specres
Resources! ishiny terublations Laws
Ant-pollunon e Lion

Technology 1anaer

Oceanic/Pelagic Marine Resources Pelagic Fishenes Jomi entur e duvelopment
Resources Masimization of rental of hishing
rights

Patrolling FEFYZ sreas

Technology traoe e

Oceanic Mineral  Jomienture development

Resow cest Cantg ok exploration nights
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WORKING PAPIER 2
WORK PROGRAMMUE ELEMENTS AND ACTIVITIES
OF THE SOUTH PACIFIC REGIONAL
ENVIRONMENT PROGRANNI (SPR1:P)

. Ren

1.  BACKGROUND

The South Pacific Regional Enviconment Programme (SPREP) s
housed and executed by the South Pacitic Commission (SPC) based in
Noumei, New Caledoni SPREP gecenves directions from ity Co-
ordinating Group comprising the South Pacihe Bureau tor Feonomie
Cooperation  (SPEC)0ecently  renamed the South Pacitie Forum
Secretarnat), the United Nations Ensponment Programme (UNEP), the
Eeonomic and Soaal Commission tor Asia and the Pachic (FSCADP),
and the SPC

SPREP i contnibuted to by ol 22 member states and ternitories
of the South Pacitic Commession and 1~ by far the Logest Regional
Seas Progiamme moarea (29 mllion km=), although it total land
arca Is only about 5310010 kme o which Papua New Gumear makes
up 84 per cent

[he preparation phase for SPREP began e about 1974 with the
appoimtment by SPC ol i Regonal Ecology Aduser. In 1980, country
reports and reviews ol impuoitant cvironmental topies nocich ol the
ihand countries were prepaned, thus providing tor the Programme an
indication ot government prortes and the state ot the environment
in the region. These reports smd reviews led o the adoption of the
“SPREP Action Plan” by the Conterence on the Human Environment
im the South Pacitic in 1982, ten vears alter the  Stockholm
Conference on the Human Environment,

The SPREP Action Plan has as its principal objective, "helping
the countries of the South Pacfic to maintain and improve their
shared environment and  to  enhance  their capacity 1o provide a
present and future resource base to support the needs and maintain
the quality of life ol the people”. Henee the SPREP Action Plan
serves as a regional conservation strategy and provides i framework
for environmentally sound planming and  management suited o the
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South Pacific region.

2 SPREEP PRINCIPLES

Implementation of the SPREP Action Plan proceeds according to
three principles, that it

P be undertaken by local people and Organizations;

=) include an en-thesjob - traming temponentand raining
courses should he conducre in-country or on a osub-
regional basis: i

3 be open-ended with Aremphasis on follow -up,

The dntent or the iy wo prnaples s (o build upon existing
istand - expertise and mstitutions Avhen gt becomes DECESNAY Lo draw
pon - specialists trom onrende the aeson, Jocal counterparts are
identificd. Ihe cmphisis onp follovc-up i e thind prnciple,
however, wims 1o overcome oy dependenday on developed country
csperteeand technolog, g theretore an Important consideration
e the implementinion o) the Acton Plan. 11 asstrmed that SPR{:p
Projects will contimue unng e rovernment and projedt team jomtly
coisider that the need from wih  the pProject mose has been
dAPpropriiel satened  and ha adequate on-the-job armmg has
ocaurted to impart an APPrOprde devrec ol selt-ethiaency.

3 SPREP WORK PROGRANNME LLEAEN 'S

The work prooammes of SPREP are approved by biennia
meetings  of membe sosernments and - administrations, Project
Proposals Gwe recened the Searetarat trom member sovernments
and  regronal WSUIONS and e submitted 1o Intergovernmental
Meetings on the Work Programae 1or adoption ang mplementation
under the SPREP Wk Progsramme,

The  Second Intergovernmental Meeting on the SPREP Work
Programme (27 june 10 I July J988) approved  the 1989-90 Work
Programme which contains the following elements:
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(N Monitoring, Rescarch and Control ot Poflutton_ i Coastal_and
Open Waters of the SPREP Convention Area (SPRED POL)

v

Projects  undertahen  under this - categony mcdude studies ot
pollutants and sources ot pollution - coastal waters and fagoonal
arcas of Pacific sland countiies. Studies wre under way ot baucala
Bay/Suva Thubour, bipr Pore Vil harbourand - Brakor - Bagoon,
Vanuatu:  Taraws Lagoon, Kinbate Fanga'uta Lagoon, Tonga; and
Morovo Lagoon, Solomon Iskimds. Other rekated studies e under
way in the coastal weas of French Pobnesi and Giuam,

(1) Protected Area AMbnagement,  Spedies Conservation,  FHistoric
Site Protection and Fotie Onzanisims

Under this Gategon, specidl attention i~ gven too the high degree
of biofogical diversity i the resmon and very Tagh fevels ob speaies
endemism which contnbutes towads the Larze number ol endangered
species o ot and fatna e the resions AR nieresting and
important —activies under s catesons s the project ol the
coordination and mteeration ol resonal manme turtle managenent
miatnes which will focus on the promotion ot held acovities, the
developient ol supportmg devslanonand - pubhceducation
programmes, and  the  deselopment ol regional arnangements - tor
marimne e management

Gin - Intand Witer Quahny, Pesticdes and Pollution Contiol

Projects included m this cateeony e those concerned with - the
assessment of  hazards due o0 wastes origmating  lrom agricaluae,
forestry, industry,  domesticaciivaties,andminmg sources, The
projects mmplemented  under s aategony e ammed  at reducng
deleterious impacts on mband water-wins, estinies, lagoons and - the
terrestial environment.

(1Iv) Natural Resource Management and  Eovionmental  Planning
and Administration

Projects  considered  under  this  group fall within - three main
sections: National Conservation Strategies, Coastal Zone Management



133
and Traditional  Resource Knowledge., The preparation of  National
Conservation Strategies for several member countries over the nest
few years will be g major undertaking under this category,

(v) Epvironment Fducation, Tiaming and Information

The  Taree number o projects  under  this category reflectey!
ncreased awarencss by covernments, institations and non-government
organizations of the need fog CIDANSION of environmental cducition,
information  and thaming  aotntios, he 32 projects in this group
represented a bhalinced spread between regional, stb-regional and -
country projects together with i by o geosraphical scope,

() Impacts ol Climae ¢

hange and Sea evel Rise_on_Pacific
I

Litles of th ¢CNUREP Region

tsland

This project wis developed iy response 1o the general consensis
in the ~crenttn CORIm that chianges will oo N chmate and
seit levels over the ey centtuny which could hi e protound umpac
on the sland connties of (he South Pacitic, O mdirect mpacts
could wiso occur sueh e fenlhicmt changes ool patterns
feading (o distuption ot aeniculig e and oth 1 wectors Phe SPREP
project will mclude baseline studies fo determming. he long-term
trends md o effeats of  chimare change  on ceological and  socio-
ceconomic systen. and - assisGinee o eovernments i the dentitication
of response options and in e mplementation of suitable options.

(For o complete st of Aetvibies onthe 198900 spRyp Work
Programme see Appendiy 1),

4. AREAS OF SPRED INTERESTIN A KIRIBAT APPLIED
ATOLL RESEARCH FOR DEVELOPMENT PROJECT

The areas of rescarch and/or development activities undertaken
by SPREP have been discussed i verys general terms in the
foregoing section. Under cach category is i« number of regional, sub-
regional and  national  iitiatives o be implemented  within the
framework  of the SPREP Work Programme during the  1989-9¢
biennium.
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Presently SPREP is providing assistance in two important areas
to Kiribati: the development of an environmental school curriculum
and the monitoring of pollution in the Tarawa lagoons. A third area
of assistance in which SPREP is presently seeking outside support s
in the ceradication of feral ciats on Christmas Isfand.

Apart from these projects, SPREP has anterest in and/or ability
to assist in the followmg arcas, should  thev be considered  of
priority by the Kiribati gosernment:

(y  Traming

* Through its series of Coastal Resource Management and
Planning Trammg Courses, SPREP could provide assistance in
the traiming ol local people in the preparation of appropriate
management plans for artical weas or ishinds,

* Provide traimng and assstince moundertaking Environmental
fmpact Assessment of major desvelopment projects identitied for

the Atolt Rescarch tor Development Progect.

(n)y Lield Survey Type Rescareh

' Resource surveysanventories for:

(a)  site specitic projects meluding LA,

(b)y island level management planning, c.g., coastal management
plans.

(1) Development of Natural Resonrce Management Pians

* Country level - National Conservation Stritegles.,
+Island level - natural resource (or coustial) management plians,
* Specific sites for protection.

{iv) Marine Pollution

*  Marine pollution related rescarch and monitoring in other parts
of the country (Note Tarawa is already included in current
monitoring programme).
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(v)  Sea Level Rises/Climate Change

Rescarch, planning or policy projects related 1o the effects of
climatic changes and sca fevel rises,

[t s not possible to determine with any degree of certainty
this stage what SPREP can olfer antil some - indication of the type
of projects to be proposed fur the Atoll Development Project s
made  known. It should e remembered,  however,  that any
development project, in order (o be sustitnable, must not hine o
negative impact on the people, the resources and  the cnvironment
upon which it depends. In this respect, 1t would  appear that an
important contribution by an enviconmental organisation 1ike SPREP
to any  development proposal’project would  be the tramng  and
assistance in- conducting environmentad Impact Sissessment for such
Proposals/projects,

5. PROCEDURES FOR OBIAINING SPREP ASSISTANCE:

SPREP undertakes activities response to specttic requests for
assistance from its member sovernments or i order o expand  the
programme to meet other objectives of the Action Plan, Requests for
assistance are submitted 1o he Secretariat for approval by
Intergovernmental Mectings on the SPREP Work Programme. Under
special andurgent  circumstances, requests - recened  durmg the
interim- period between Intergovernmenta Meetmas are accepted if
suomitted through the ofticial SPC contact point (usually Foreign
Attairs) i that country,

SPREP s not g fundig agency, although fiom time 1o time,
depending on the level of contribution received  from its member
governments and the success of the Secretariat s cltorts In rasing
funds from other sources fo programme activities, it might he jn g
position to provide modest financial support to national initiatives 1o
prowect important and vital resources or sites. The competition for
this limited source o suppart. however, is often very intense and
new proposals however mportant and well-meaning might have (o be
deferred in consideration of othe long outstanding requests,

It is important to note here that every project assisted by
SPREP on the request of member country is considered a joint
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project  with  that  country. Tt s amportant  theretore that in
preparing requests or progect proposals o SPREP, the "i-kind”
contribution (usually staft e, services and taalines) provided by
the  government  concerned  should  be derly stated . in the
requests/proposals. Technical assistance s usuadly provided by the
Secretariat staft o the tist anstance but could be obtamed  trom
other sources within the region b SPREP stafl are not avatlable. As
much as possible the expertise anvailable m-country will be used but
it has been noted that in muny Pacific shind countries, expertise in
the environmental sciences is sadly Lackimg,



137

APPENDIN |
1989-90 SPREP WORK PROGRAMMYI:
PROJECT PROPOSALS

Project No, Title Arci Status

-_—

NR 3 Pacific Resource and REG Cont.
Environmental Dt System

NR9 Pukapuka Traditional Resource CKIS Out
Management Knowledge

NR 12 Feral Cat Eradication KB Out

NR 13 Baseline Studies of Nearshore PAL Out
Arcis

NR 14 Environmental Impuacts of IFSM Out
Destructive Fishing in Truk

NR 15 Terrestrial Feosystem Mapping W.SAM. Ouw

NR 17 Survey ol Dugong Status SOL. Out

NR 19 Traditional Porpoise Harvest SOl Cont,

NR 2] Traditional Resource Knowledge TOK Cont.

NR 26 Traditional Environmental SOL. New
Knowledge

NR 27 Study of Mangrove Fish N.CAL. New

Communities in S.W. Lagoons

NR 28 Guidelines for Harvesting MAR New
Renewable Coastal Resources

NR 29 Environmental Minagement of PNG New
Forestry

NR 30 Survey ol Bxotic Weed Problems SUBREGNew
in Micronesiy

NR 31 Traditional Resouree Management  1'SM New
Yam Cultivation, Pohnpei

PA 7 Study and Protection of Cagou N.CAL. Cont.

PA § Management Planning Garrick I Cont.
Menioital National Park

PA 9 Survey of Historic Sites and FJ Out
Buildings

PA 13 Potential Protected Area Sites VAN New

PA 14 Protected Area on Customary Lands SOL New

PA 15 Survey of Potential Protected MAR New

Areas



PA 101
PA 17
PA 18
PA 19
PA 20

PA 21
PA 22

PA 23
PA 24

PA 2S5
PA 20
CM2
CM S
CM 8§
CM9Y
CM 10

CM 11
CM 12

CM 13
CM 14
CM 15
CM 16
CcM 17

CM 18
wQ o6
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Inventory of Endingered Species

Survey of Wildhife Status
Assessment of Estuanne
Crocodiles

Survey of Mt SilisihiNattonal
Park

Survey of Lake Lanotoo National
Park

Lake Lanotoo Development Scheme
Reconstruction of Vailima
Botanical Garden

Turtle Conservation

Turtle Hatchery, Yap Outer
Islands

Integrated Development Plan,
Waikatakata Catchment

Couok Islands Natonal Park

Oceanography

Sea bevel Rise

Eftects of Hydrochimatic
Variations on Planktonic Life

in West Pacitic

Sedimentology i New Caledonia
Lagoons

Variability ot Salinty and
Temperaturein S.W. Pacitic Waters

Current Circulation Model

Lagoon Environment Monitoring
System

Reef Reserve ifects on Iish

and Invertebrate Populations

Zooplankton and Larval Fish

Survey, Kolonia

Monitoring of Mangrove Crab
Populations, Pohnpei

Biological Assessment of Patches
and Inner Reefs

Rehabilitation of Reef-dredged
Sites

Nutrient trapping by Mangroves

Monitoring Coastal Water of
French Polynesia

MAR
SOLL
VAN

W.SAM.

W.SAM.

W.SAM.
W.SAM.

I'SM
FSM

i
CKIS
REG

REG
RI:C

N.CAL.

New
New
New
New

New

New
New

New
New

New
New
Cont.

Cont.
New

New

SUBRIEGNew

N.CAL.
SOIL

SOL

FSM

IF'SM

FSM

P

GuaM
FpP

New
New

New

New

New

New

New

New
Cont.
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wQ 7 Pacific Lagoonal Study SUBRIEGCont.

wQ § Water Quility Monitoring MAR Out

wQ9 Assessient and Monitoring VAN Out
of Drinking Water

WQ 10 Survey of Mercury Levels FSM New
in Fish and Water

WQ 11 River Input into Pacitic Witters SUBREGNew

W0 12 Slow Sand Filter Demonstration ASAM. New
Project

WO 13 Monitoring 1.agoon Water Quality  IFSM New
Pohnpei

WQ 14 Training in Water Quality I'SM New
Monitoring

WM 1| Bio-indicator use to Maonitor REG Out

WM 2 Occupational and Lnvironmental REG Cont,
Hazards of Pesticide Use

WM 4 Heavy Metal and Organochlorine PNG Cont.
Monitoring in PNG Coastal Waters

WM 5 Monitoring PNG rivers for Heavy PNG Cont.
Metals from Mining

WM 6 Ot Pollution Survev, Vuda Point I-] Cont.

WM 10 Radioactivity on Guain (M Cont,

WM 11 Pesticide in the South Pacific REG Cont.

WM 12 Pesticide Mormtoring MAR New

WM 13 Port Oil Spill Respense Plan I'SM New

WM 14 ‘Training in Lnvironmental FSM New

Management of Fish Processing
and Cannery Plants

WM 15 Alternative for Bulky Waste ASAM. New

Disposal
WM 16 Waste Oil Disposal ASAM. New
WM 17 Assessment of Alternative

Solid Waste Disposil Methods MAR New
WM 18 Environmental Impuct of Solid

Waste and 1and [l PAIL New
EE1 UPNG Environmental Science

Programme Fieldwork PNG Cont.
EES5 Undergraduate Agroforestry

Research and Fraining SUBREGCont,
EE9 National Environmental Symbol

Promotion W.SAM. Out



EE 10
E

X

eyl
—_
—

EE 14
EE 17
EE 18
EE 19

B2
EE2

LE 28
EE29
EE 30
EE 31

EE 32

LEE 33

EE 37
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Upgrading Mobile Education Unit
Environmental Education Case
Studies
P.L.ES.
Support to S.PACHLET.
Environmental Education Kits
Video-Environmental Issues
in the South Pacific
Fieldwork - Eovironmentally
Focussed Courses m Gieography
atysp
Support to i Nature Club
Public Education MNatertal -
Solid Wiste Management
and Sanitation
Environmental Seminars’
Frducation Week Series
Curncutum Deselopment Support
Water Quahty Education Campaign
Audio-visuals - Plants and
Aninuils ol Samoa
Education Nateral - Parks
and Reserves
Field trips tor Micronesan
Teachers and Students Studving
Fnvironmental Science
Traming Mictonese Teachers
to use their Envitonment with
Conservation Values
Conservation Posters
Vernacular Language of
Micronesia

) Out
REG Cont.
REG Cont.
SUBREGCont.
REG Cont.
REG New
SUBREGNew
I-J New
PAL New
REG New
REG New
Wi New
W.SAM. New

W.SAM, New

SUBRECGINew

SUBREGNew

SUBREGNew

Fieldwork - Environmental Science SUBREG New

Radio Programming for Conservation

Education

Marine Conservation Education in
Micronesia

Litter Consciousness Campaign

Coastal Zone Hustrative
Advertisements

Enviromnent Interpretation/
Media

SUBREGNew

SUBREGNew
CKIS New

CKIS New

CKIS New
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Ll 38 South Pacitic Tournal of Natural

Science REEG New
EEE 39 Coastal Zone Kits () ‘0n) REG New
El: 40 Education on solid waste disposal I New
EE 41 Pacific Wildlife readers SUBREGNew
El- 42 Nature Awirreness Series SUBREGNew
Project No, Title Arca Status
Eli Environmental Newsleter REG Cont.
k12 Environmental Bibhogriaphics REG Cont.
E13 Coral Reef Newsletrer REG Cont.
I Audio-visual Material Production REG Cont.
17 Vanuatu Environmental

Bibliography VAN Cont,
I8 Environmental el Information

System ASAM. New
1y Medicinal Planis Publication REG New
P National Conseranon Strategy i) Ot
EP 4 National mvironmentl Strategy

Devetopment W.SAM. O
EPo Nitional Consen aton Stritegy

Publicatnion SOl Out
EP7 National and State Coastal

Management Plans ESM Cont.
EP3 Coastal Management Plans

Majuro and Kwapaicin MAR Out
P9 Northern Cook INands Archipelagic

Conservation Strategy CKIS Out
EP 10 Coastal Managemens Plinning

SW oVt Lvu 1O Out
EP 4 Vinuatu Environmental Statt

Secondment 1o SPR|:p VAN New
EP 15 SPREP/HUCN NCS Programme REG New
EP 16 Environment Assessment of Mincral

Development SOL New
EP 17 Legislation for National Parks

and Reserves MAR New
EP 18 Environment Conservation

Strategy TUV New

EP 19 Conservation Strategy for
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1

WT 3

WT

WT
WT
WT
T18

wT

WT
WT

WT

11

<

16
17

]7

19

22

WT 23

WT

24

WT 25

wT

20

WT 27
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New [reland
Feasibility Study of Declaring
PNG Territortal Waters a Nuclear
Free Zone
Afulilo Hydro Scheme Env.
Assessment
Environment fmpacy Assessment,
Training Course
Coastal Resource Management
and Pretected Area Training
Course
Repional Workshop on Transport,
Handling and Storage of Hazardous
Materals
Protected Area Scholarships
Environmentl Mediie Workshop
Ervironmental ducition Warkshop
Post-graduate Trimmng in
Environmentad Saence

Joint Mecting of the Parties

to the Apia and SPREP
Conventions

Vanuatn EIA Trinnmg Course

Training Course: Sand Miming
and Coral Dredging Site
Selection

Workshop on Prevention of
Stream Siltation

Pesticide Management Traiming

Groundwater Training

Fourth South Pacine Nature
Conservation and Protected
Areds Conferencee

Solomon Is. Trammg i Env.
Planning

Hazardous Waste Management,
Transier,Disposal Workshop

PNC

PNG

VW.SAM,

REG

REG

RIG
REG
REC
VAN
REG
RI-Gi
VAN
FSM

FSM

ASAM.
ASAM.

REG

SOl

REG

New

Mes

New

Cont,

Cont.

Cont.
Cant.
Cont.
New
New
New
New
New
New
New
New
New
New

New
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WORKING PAPER 3
KAGOSHIMA UNIVERSITY: FI1E1DS OF STUDY, AREAS OF
EXPERTISEE AND RESEARCT CAPABILITIES AND INTERIESTS

Prof. Shigero lwakir
Dean, Faculty of Pisheries
Kagoshima University

T ——

. KUGENERAL INFORNIATION

Kagoshima University, situated in the southernmost prefecture
of the main islands of Fapan, was established m 1949 a8 a national
university,  With rapidly expanding institutes and facitities, it has
developed into g fully-fledped university with g College of Liberal
Arts and cighi other Lacultios: Law and Letters, Bduciaon, Scienee,
Medicine, Dentistry, Engmecering, Agriculture and  Fisheries, It
offers, in several helds, graduate as well s undergraduate courses: o
doctoral course in (he Faculty ol Medicine and in the Faculty of
Dentistry, and 4 masters counse in the Facultios of ] and Teters,
Science, Lngineering, Agricultine and Fisheries respectively. Usiited
Graduae School, which ofters o tinal three-year Doctorl Course in
Agricultural Sciences meluding Fisheries Sciences Wi established in
1988 The Research Centre tor the South Pacific is un mrer-taculty
research centre of the Hniversity,

The Taculty of Fisheries his nincteen {(19) chairs, three (3)
research and traimng  ships, and  one (1) research Laboratory s
tollows:

L1 Chairs

KU has  professorial chairsin - Physical Occanography,
Ingineering Occanography,  Muarine Botany  and Environmental
Scienee,  Marine Biology, Fish Resourcees, Aquacultura I’hysiology,
Marine  Resources Biochemistry,  Marine Resources Nutrition,
Chemistry, Microbiology, FFood Chemistry, Food Preservation Science,
Food  Analyvsis and Quality Control, Fishing Gear Science, Fishing
Technology, Fishing  Vessel Navigation, Fishing  Vessel Scamanship,
International  Marine Policy,  Fisheries Business  Economics and
Fisheries Environmental Sociology.
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1.2 Researchand Traming Ships

KU's rescarch and training vessels and theis speclications are
shown below:

Ships Ciross Fngine FLP. Length Width Depth
(4 (m) {ni) {m)

Kagoshima-Maral 29275 Dieset - 22000 6270 12,00 545
Keiten-Maru 86025 Diesel 2,000 S7.04 LU0 690
Ninsei-Maru 8297 Piesel 4000 2200 N0 258

2. AREAS O RESEARCH UNDEFRTAKEN BY THE KU

During the last seven years, KU has conducted 5 saentitic
field surveys in Oceamii This progimmme has been supported by a
special  rescarch grant from the Tapanese Ministry of Education,
Science  and Culiure. The KU trunimg ship, Kagoshima-Maru,
participated in these surveys.

Fipghin 1981

Fijrand the Solomon Islimds m [982;
Papua New Gumea i 1983;

Ponape and Trick m 1985 and
Palau and Yap in 19806,

The outline of rescarch actnvaties are as follows,

Subject It Land Use and Conservation of Terrestiial Ecosystems
in Rural Arcas (Includes Botany and Agricultural Sciences).

Subject 11 Primary Production and Aquatic Resource Utilization
in Tropical  Waters  (Includes Marine  and - Fisheries
Sciences).

Subject 111: Hereditary Analysis and Survey for Public Health.

Subject 1V: Socio-Feonomic Development in Rural Arcas.
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Subject Vi Oceanic Structure and - lts - Fluctuation  in - (he
Western Tropical Pacitic

Full-time  and on-campus - researchers have  also conducted
scientific studies in Guam, Fiji, Papua New Guinea, Solomon Ishunds,
Vanuatu, Tonga, Tahiti, Thailand,  Malaysia, Indonesia, Philippines
and Madagascar.,

3. AREAS OF INTEREST FOR RESEARCH PROJECTS

The subjects of research projects which would be of interest to
the Faculty of  Fisheries KU and 1o collaborating - Agricultural
Scientists include:

31 Subject I The role ol _creulation and water _exchange systems

N 1agoon ccosystems

N LLO0N CCosysiems

Purpose: Nutrients e essential 1o reet and laigoon toodwebs,
From the oceanograpine pomnt ol view, the amounts ol nutrients and
thew change in tume are dependent on the arculanon and water
exchange svstems. 1he pupose of this study s 1o determine the
SUpply ol nutrients entiuned i the tdal current and the role of
upwelling as i source of nutents,

Mamn items of the study include:

it Measurements of water temperatire, sabnity and nutrients
atditferent tdal stages in and out of the fagoon.

b. Measurements of  curent velocities at several mooring
stations both inside and outside of the lagoon.

¢ Analysis of wind datn, (o examine - the  relationship
between circulanon patterns and wind fields,
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3.2 Subject 1 Studies on the assessment and possible promotion_of
the utilization ot manne  biological tesources wound dolls i
the Republic of Kupbatr and ies adfuacent oceanic areas

Purpose: The manne brolomcal resources around atolls, such as
fish, aleac  and  molluses, will bemvestgated  guanttatsely  and
qualitatively.  Present ishing ot thes area willb be evaluated, as will
the suitabihity of the wrea tor sustanable utlizanon. A suivey and
exploitation ot unused biological resources will be carnied out. For
several Kinds o biological resources, we will evaluate possible
methods tor the augmentation of then productisate byomeans ol our
technology on marculture

NMam e ol the sl which sl tocus on Stady Areas |
{ligoon and  barnes reety, T (outer ceet slopey, and HE (otishore
region) include:

it Freld and hteratuwre surveys on otogical resourcees, sich
as fish, algae and molluses tor Study Arcas -1

b, bvaluation of the suitability o present fishig practices in
Study Areas I-HE

C. Explotation  of unesed biological 1tesources and an
evitluation of surtable fishimg methods e Stady Areas -1

d. Selecuon of speaes and planning ot they mancalture on

dacommercutl bases.

3.3 Subject 1. Study on_Socal Ecology and Regional Planning for
Lagoon Areas i the South Pacitic

Purpose: Tropical Tagoons are an mmportant source of protein
supply  and  sea communication  tor rural aphabitants  under  the
customary rules of fagoonal commumtes. Furthermore, the ecosystem
including the lagoon atselt and the barner reet and mangrove arcas,
possesses great  potential lor o extensne  aquaculture ot intish,
shelfish and  manne  plants. Various aspects of - ostudy  will - be
itegrated  to acertain @ model of eftectne utibization  of - lagoon
resources with a view to achieving more cquitable regional cconomic
development.
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Main items of study include:
a Ecology and assessment of availabl,

b.  Customary tenure system and re
Fagoon as i fishing sround.

C. Socio-cconomic structure and activi

d. Various models of regional plar
and aquaculture modes.
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WORKING PAPER 4
SOUTH PACIFIC COMMISSION (SPC) FISHERIES PROGRAMMIES
AND THEIR RELEVANCE TO KIRIBATI AND THE ATOLL
RESEARCH AND DEVELOPMENT UNIT (ARDU)

Garry Preston

1. INTRODUCTION

The South  Pacific Commission is an international  technical
assistance ageney serving the countries and territories of the Pacific
Islands region. The Commission employs about 65 professional staff
and has an annual budget of about US $9.2 million. Of these, 27
(41%) of the staff and $1.o5 million (18%) are directly employed in
fisheries-retated activitics.

The fisheries programme is made up ot the following divisions:
Coastal Fisheries Prozramme
-Deep Sca Fishenes Development Project
-Fisheries Tramimg Project
-Fish Flandling and Processing Project
-Inshore Fisheries Research Project
Tung and Billfish Assessment Progriamme
-Fisheries Statistics Project
-Tuna and Billfish Rescarch Project
-Regional Tuna Tagging Project
Regional Purse-seining project.
The following paragraphs  deseribe work undertaken by cach

project in Kiribati and note aspects that are of direct relevance to
this consultation.
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2. DEEP SEA FIS IERTES DEVELOPMENT PROTECT(DSEDP)

The DSEDP employs a (e of Foving Master Fishermen who
spend - periods of 3412 months Onassignment in SPC member
countries, assisting with a wide range  of - fisheries development
activities. SPC Master Fishermen nave been assigned 1o Kiribati on
several occasions, Details of the ASSIENMCNts dre viven in Table 1.

As well as in-country assienments, Koibati o nationals hive
undertaken  in-service taning  with - SPC Muster Fishermen,  An
officer of the Fisheries Division apent about o Weeks on attachment
toan SPC Naster Fisherman ny Fip m 983,

Table 1. Deep sea tisheries development project  assignments 1o
Kiribati,
— -

Dares Location Principal Objectives of Assignment

e — ————

April- Tarawa, Identify i provide prefiminary
Noveniber  Maiana AEsment - oi deep-hottom s resources
1980 and Kurra ol outer reel slope; provide practical deep-

hottom Hshing traming 1o Jocul tishermen
and  vovernment demonstration team,
evaluiate  economic viability of deep-bottom
lishing in Kiribati,

April- Tarawa, To conduct  turther siveys o deep-
September Abiiany, bottom fish stocks a Tarawa; 10 carry our
1984 Abemimy, prefmimary resource assessments ar o the
Arorac, and  other tslands; to HERYEN the
Tamana feasibitity o fishing  this  resource using
canoes and  other Hocally avalable fishing

cratt.

October-  Christmas survey  deep-bottom tishing  grounds a1

December  Island fish stocks; train i governrment

1984 demonstration team in deep-bottom fishing
techniques;  assess the feasibility  of
developing an export-based fisiery.
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January Tarawa Development of small-scale surface
1989 - longline  system  for use by local  tuna
present fishermen  (Note:  this is considered  a

regional  project, rather  than a strictly
national  assignment,  because  of - its
application  to other  countries  of  the
region).

3. FISHERIES TRAINING PROJECT (FTP)

The Fisheries Training  Project helps SPC member  countries
satisfy their training needs by assistng in the development ol long-
term manpower and training plans by matching tranmng requirements
to available training opportumuies, and by providing imformation on
training courses and sources ot tunding in general. Both the Kiribati
Government and Te Mautarr hive used the services ot the FIP in
developing their own in-service tramimg plans,

The FFIP also wrranges  attachments  and - short specialised
training  programmes where trammg requirements cimnot be met by
availdble courses. A specialised attachment for a Fisheries Division
seaweed technician was ranged to various institutions i Australia
in 1988, Kiribati participants in SPC courses, or intended courses in
recent years are listed in Tables 2 and 3.

Table 2: Kiribati participants in SPC fisheries training courses.

Number of
f-Kiribati

Year Course Location Participants
1980 Nelson Polytechnic New Zealand 2
1982 Nelson Polytechnic New Zealand 1
1983 Nelson Polytechnic New Zealand 2

—_—

1984 Nelson Polytechnic New Zeatand



1985 Nelson Polytechnic New Zealand 1
1987 Nelson Polytechnic New Zealand i
1988 Nelson Polytechnic New Zealand ]
1985 Fisheries Refrigeration Cook Islands 2
1986 Fisheries Refrigeration Cook Islands I
1987 Fisheries Refrigeration Papua New Guinea |
1986 Fish Catching Methods

and Extension Skills Fiii 1
1988 Stage 1 Fisheries

ixtension Fiji 1

Table 3. Courses that the FI'P has conducted or will conduct c¢ithe
in Kiribati or at Kiribati's request are as follows,

Yeur Course Title or Subject Number of
I-Kiribati
Participants

1987 FAD construction and deployment course
(international) 4

1988 Joint Kiribati/Tuvaluy Lxtension course 6O

1989 Extension skills 10-12

4. FISHHANDLING AND PROCESSING PROJECT (FHPP)

The FHPP provides expert adviee and training in post-harvest
fisheries by offering  assistance in fish handling and processing by
promoting the use of suitible processing, packaging and mirketing
techniques. The SPC Fish Handling and Processing Officer  visited
Kiribati in February 1988 10 advise T Mautari Lid on s plins for
diversification of produce base. This proposal was intended to tie in
with  the  Outer  Island Commercial - Fisheries  Trial where  fish
harvested,  frozen  and stored at two  of  Kiribati's atolls, are
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transported to South Twrawa on an approximately  monthly - basis.
During the assignment a visit to Butaritari, one of the outer ishands
chosen for the trial, was made to evaluate the site. Detailed
recommendations were made on the proposed procedures, cquipment,
materials and  training for staff. Fuither input from the FHPP s
being discussed for 1989 in relation to the export ol marine produce
from Christmas Island.

SANSHORE FISHERTES RESEARCH PROJECT (IFRP)

The TFRP assists member governments to collect and make use
of fisheries data 1 order to improve the rational utilization and
management  of - inshore  marine  resourees, The Project is only
recensly established and has not et operited i Kiribati, although
proposal  toassist o owith a0 sunvey ol peart  shell resourcesat
Christmas Istand is presently being considered.

The TFRP s nevertheless mmolved, or planning  to become
imvolved in the near fature, inoaowide range of activities that are of
relevance to marme resource resedarch and development in Kirthat,
and to the work of the Al Research and Deseloprient Umit. These
include: survey  and  asessment ol martie fish and  iwvertebrate
resarirees; ollection  and nterpretation ol fisheries statistics  for
assessment  and - management  purposes;  monitoring ol cguatera
occurrence; application ot remote sensing technology and  technigues
o marine  resource assessment;adaptaton o visualosurvey
techniques  to commercially important fn-fish speaes, analysisof
deep-bottom  fish catch-and-cffort and  biological  data, region-wide;
training in mathematical stock assessment techniques: establishment
of specialist  working  groups en technical  subjects; and - the
dissemination of information on the  biology and  management of
Pacific Island living marine resources.

6. FISHERIES STATISTICS PROJECT (FSP)

The main activity of the FSP s to maintin database which
contains catch, effort, and biological information on the national and
international tuna and billfish fisheries of the Pacific Islands region.
The database is maintained through the cooperation of Pacitic Istand
and other countrics, whose fishing boats provide records ol tishing
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activities in the Pacific Islands, The datais provided in raw form by
Kiribati and other countries, and is entered onto the: Commission’s
main computer jn Houmea, Darg summaries are provided 1o the
Kiribati - government on-aregulin basis, and  these are of major
importance in NCROLIAnG access fees with foreign fishing nterests,
and in monitoring industrial Ishing activities in general,

Other FSP activities includss maintaming in-country databises
for tuna fisheries (including Kirihat); developing mutional fisheries
Statistics systems: and tratmng of isheries otficers,

7. TUNA AND BILLIISH RESEARCH PROIECT (TBRP)

The TBRP makes use ob mtormation i he regional tung
database  at SPC other  ditias o momiu the evels  of
exploitition  of,  ;nd Bshervanduaced changes im0 Srocks ot
commercially imporant g g billish species, and 1o study thery
¢ history and behiviour  with (he Aol improving oy
understanding  of  those Apedcts ol tuna biology relesang to  their
capture and management. Specttic arcas of study relevant 1o Kiribagi
and the ARDU incude: mechianisms of attraction of tish aggregition
devices (FADs): tuna migration and jis Varition; association of tuna
concentrations  with seq SUFRicetemperatures and  othe
oceanographic  featuress and the ettects of disturbances  to global
Ocean current patterns on tung distribution,

8. REGIONAL. TUNA TAGGING PROJECT (RT1P)

This is a4 major new activity which will commence in o 1989,
tentatively in May. Tagging will be carricd out from g viriety  of
vessels, including both mdustrial vessels and small artisanal fishing
craft. The pilot project which  established the feasibility of tagging
from tuna-fishing skiffs was carried oat in Kiribati in 1US6, and it iy
highly Jikely that at feast one more tagging exercise will tuke place
in Kiribati. One of (he Important aims of the project is to study the
interaceion between  surface (pole-and-line  and purse-seme)  and
midwater (ongline)  fisheries for tuna, particularly - yellowtin, and
between artisanal and ndustrial (un; fleets, In some CiHses, estimates
of skipjack stock size derved by (he carlier SKipjack Survey  and
Assessment Project (SSAPY will be upgraded.  This is 5 research
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topic of considerable significance  to Kiribati, which  has  tuna
fisheries that fall i~to all these categeries and that may ultimately
be competing for the same resouice.

9. REGIONAL PURSE-SEINE TRIAL FISHING PROJECT (RPSP)

This new project proposes the development of locahised purse-
seine  fisheries in areas  or  countries  currently outside  the main
purse-seine  hishig  grounds, using sudll to o medinm-scale boats
operating in & hmited range. Atter an mitial mewion to determine
the level of terest o the project o F9SS, a0 tull-saile technieal
and cconemie feasibility study will be conducted e 19890 Kinbat has
expressed strong mterests - bemng included in the st study area
or sub-region. Thix possibiity. and the implicatons ot the Project
for Kiribatr, will be myestizated dunng the teasiality studs,

10, CONSULTANCIES AND SPECIALIST SERVICES

The  SPC periodically  engages consultants to undertake
specialist  work  beyond  the ~cope of the normal SPC work
programme. In TYR7, @ consultianey wins commissioned 10 dssess the
abundance of deep water shrmps around  Tarawa and the teasibility
of a commercil harvestmg actaty based  on o this resource. The
Fisheries Division plans o follove up this work and extend it to
Christmas  Island,  where  the  exporting wirestructure s better
developed than in Tarawa.

11. GUMMARY

The South Pacific Commission has been intimately involved in
living marine resource research and  developmert Kiribati, and
expects to continue this involvement i future. Muany of our
activities are relevant to the work of the ARDU, and we expect 10
be able to cooperate fully with this nstitution, whatever its new
ferm. The services of the Commission will be available, via the
Kiribaii government, to the ARDU should they be required.  The
Fisheries  Programme, and in particular  the  Inshore Fisheries
Research Project, looks forward to a fruitiul and mutually beneficiai
involvement in ARDU.
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WORKING PAPER 5
POTENTIAL RESOURCES FOR ATOLL DEVELOPMENT RESEARCH
ATTHIEE UNIVERSITY OF HAWALL

M. Hamnert I

\\
L INTRODUCTION

The University of 1 awaii (UH) is the largest educational and
research institution in the State of 1Mawaii and the Pacitic Islands, It
was established in 1907 4 4 land grant college of agriculture and
mechanic arts. It now ofters undergraduate degrees in 89 fields and
advanced degrees i 02 fields, has g resciarch and teaching faculty of
over 2100, and SUpports  over 2 mternational programs.  The
University has recently: established i School el Hawaiian, Asian, and
Pacific Studies  that Wil work with othes Uriversity programs o
increase UL role in Astand the Pacitic Iskinds,

The  faculty  and staltof - the Uniersity  of Flawidi fee
privileged 10 be asked o parvaipate i the mingl discussions ihout
atoll development research o the Republic of Kinibati. Several
University PIograms have expressed interest mproviding support for
research  on  sustainable resotree development and eavironment;|
management in - Kirihatj through 4 coordimated  effort, This paper
bricfly describes  the resowrees avalacle University of I lawaij
research and taining programs that may be relevant o the resource
development neecs of the Republic o Kinbati. It tocuses primarily
on the College of Tropical Aericulture and Hunmian Resourcees, the
Hawaii Institute of Marine Bislogy, th. Water Resources Researeh
Center, the Hawaii Natural nergy ositute, the Cemter for
Development Studies of the Social - ience Research  Instituge, It
dentifies other University of i fawaii prodrams thar could make 4
ontribution to ol development rescarch. It also notes severl
ollaborative  activitics with institutions representad ar the Kiribadi
\toll Applicd Research for Developmeat Consultation..
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2. COLLEGE OF TROPICATL AGRICULTURE AND HUMAN
RESOURCES

The College ot Propical - Agniculture and Human o Resourees
(CTAHR) his over 23 years o expenence me providing jescaich,
training  and  techncal assstance anmed - at sustiwnable agneultaral
development o the Pacitic islands and s Asias CATHIR s currently
participating i six maor agteualtoral deselopment and - techniead
assistiance activities and s ranked sesenth among US unneistties 1
total volume ol mternational desclopment proeams,

The Collepe o heavls commticd to anternational tramng and
instruction. CATHE provedes protesaonad tating. m agocultural
technology and ~aence, cenantaral and resotiee cconomies, human
nutrition and fesd saence, Loy and deadership deselopnzent. home
mintagement and communmity resources developments Recent activities
include  tramme i Lununy. setems and o sustiable resouree
development, tropical ot and nut produdiion (et taro, papavit,
pincapple,  vuava and  macadivnig nu, desien o dep migation
systems,mtegrated  pest management, plant o protectionand
quarantine, production and management of fast prowimg trees, and
the biology and management ol breshwater prawns, The College also
has  technical progiams tocuane on tssue cubture. biologicl pest
contiol and enzyme production.

CUAHR s imolved o extenshe ~aenttic collaboration and
exchange  programs with Pacnic and - Asian institutions. - Projects
include  soil management work o Indonesin vegetable production
rescarch on Ciuam, taro breedime i Western Samoa, taro production
in Cook Blinds and oo processimg i Amencan Samoa. The College
is  the  coordinator ot two nstitutional and human resource
development  efforts,  the Soath Paatic - Apnculture Development
Project (SPRAD)Y and the Avncultural Devetopment for the Amencin
Pacific (ADAI). SPRAD o tanmung, rescarch, oatecach support
ettort  with the Unrersiy o the South Pachic’s South Pacitic
School of Agriculture at Alatua. This program, which s supported by
USALD, serves Cook Islands, b Kinbat, Naue, Nise, Solomon
Islands, Tokclau, Tonea, Tuvalu, Vanuatu and Western Samoa. Under
the auspices of this project, collaboratne  rescarch involving USP
and the Government of Kinbine was undertaken on breeding more
salt-tolerant varieties of babar (Cyrtosperma chanmissonis). ADAP s a
collaborative effort imvolving the five land-grant institutions i the




157

American affiliated  Pacific islands, g goal s g decelerate
agricultury) development and - promore (he mantenance  of the
region's fragile Ceosystems.,

The CATTIR Department o Agronomy ang Noil Sciences could
ASSISU 0N the drens ot say strvey sy clssitication, soil dertihity ang
conservation. Ihe department s Lomaor emphasas op resouree
mianagement ang conservation, Crop production CAPCIISe a avinlabje
for the selection ang cultnanon  of salt-toleran cultvars such s
Cyrtospermgy chamissonye, AMocisy mactorrhizg, ang Colocasiy
esculenti.

The Department o Avniculture g Resource Feonomics s
Sttt capabiliges N cconomg anilvsis, syl cnterpise management,
and the mirheting and CXPOLE o Pacihc wand denculiural produers,
One of the SN0 faculny s miemationally tecornised n dygtacudngg ¢
and fisheries ceononncs,

The Departments o Agnicultuy g lunmm'um;z. l-.mnmnln;z\ and
Plant P.‘nhol()gz_y. and - Animyl Suience Provude expeyppee N wiste
management, ericultury SVSEms analyss, anmmal NUtLton,  feed
Production ;ng analysis, poultrs, poat and Wine producton, anmal
reproduction jp tropical  angd subtiopiey| cnvironments, g anmal
and plant quarantine,

The College Maintiins Liboratories tor i ol chemisgy,
biochemica analysis, fissye culture, ng nutrition relared research,
CTAHR operates a - diagnosgic center that conducrs sotlanitlysis ang
discase disgnosis for aculty ang cCommumiy chenrs, |y also miniges
I off-campus rescarch facitvos difterent CIvironmental zones m
Support of research on aops throughout the world.

L HAWAI INSTITUTTE () MARINE: BIOLOGY

The Hawaij Institute of Marine Biology (HIMB), established ip
1921, has acquired an mrernationg| reputation for studies in tropical
marine biology. "I'he Institute 15 peyt Known {or rescarch on cory)
ecosystems ecology, aquaculture,  marine pollution, nirine  toxing
(ciglmtcru). fisheries management anqg (ic\'cl()pmcm, animal behavior,
pliankton studies,  and hi()gc()-chcmic;il Processes. Fducation and
training have been, and wil continue to e, mportant components of
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the HIMB program. Numerous courses,  seminars,  workshops and
training sessions have been conducted by HIMB, with many ot the
professional marine brologists working i the Pacihic whinds today
having received traming at the [nstitute.

HIMB statt have been meolved o ange ol rescarch and
training  activities 1n the  Northwest Hawanan fshands,  Johnston
island. the northern bane lands, Frendh Polvnesia, Fonga, Westein
and American Samod. Cook Lsbands, Belau, Guam, Federated Stites ol :
Micronesia, Wake Idand, Tuvalus Papua e Gumea, Okmava, New
Caledonta, as well as the Phoents and Cilberts eroups i Kinbat.
The Insttute’s  longer ange Jadies have induded rescarch o
pollution m Kaeceohe Bay o Hlawan aguaculture pond dynanmics m
Ploawan, Astt and Central America: the cealon and behasior ot el
and  pelagic fishowath HIpPOTLnE fesoutee nunrcment ampheationss
brogeochemical processe of favoons and - endosed s b ceological
and physiofogiedl “udies o corals and deocatod onranims m coril

CeOSyYSIenT.

For o penod of hirs e, PN operated a0 manne
laboratory on Enewetak Aol m the Marshall Bands under contract
with the US Department o Pnerey. Vs eapenience was meaduable
1o the Institute stfl, and it resulted mowhat s recognized s the
most thoroughty studied Dapical DRne ceosystent i the worlde A
summary  of the pnowledee vamed about Atoll environments was
recently  published inea fwo  volume  treatne utled The  Natural

History of Fnewetiah Atoll

FHIMB's headguanters raahity i~ located on Coconut Istandin
Kaneohe Bay on the Wand of Oahu with dired aecess 1o a range ol
marine  habitats. 1t mctudes a0 modern well-equipped laboratory
complex, offices, ClissFOOMS, it seit Waler system, ponds, tanks, WO
research and support vessels (10-15 meters), i fleet ol smaller boats,
A marine railway, and support shops. The fnstitute also operates the
Mariculture  Rescarch and Prammg Center il Hagipuu on Kineohe
Bay. The center consists of 12 aces modut ponds, aceess 1o both
fresh and salt water, @ hatchery, cliassrooms, olhices, water analysis
faboratory, and living quarters. Additonal faboratunes are maintained
on the main campus of the Uniersity 11 i fonolulu.

The Institute currently  his collaborative agreements with the
University ol Guam, the University of the South Pacitic, as well as
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with universities in the Philippines,  Taiwan, Thaitand,  Japan and
Australia. HIMB  also  works closely  with the recently  established
Center for Tropical and Subtiopical - Aquaculture, jomt  venture
involving  the University - of Tlawaii - and the Oceanic  Institute,
Organizationally, HIMB s within the recently established School of
Ocean  and  Earth  Science dong with  the Depavtment of
Oceanography. the Department ol Oceun Eingineering, the Sea Grant
Program, the Hawaii Instige ot Gieophysies, the  Fawaii Undersea
Research Laboratory, the Jomt Institute tor Marine o Atmospheric
Research, and the Waikik, Aquarum.

4. WATER RESOURCES RESEARCH CENTER

The Water Resources Research Center provides resciarch and
techmical assistance m wates tesource development and managemant,
WRRC has tom major dinisions: hvdrology engineering, waler quality
and ecology, and witer L and cconomies. Programs within the four
divisions include rescareh on Ivdirologie eveles, supply and  demand
for water, water quality . conservanon and  ware tse efficiency,
water - resource development, s well s sodo-cconomc, legal,
biological, and ceotogival problems ssocited with Watler,

Center st e currenth molved m projects locusing  on
Atoll Groundwater Development and Monitormg,  the Need  and
Effectiveness ot Centralized Water Management i the Republic of
Belau, Hydrogeography on Pohnper, Waste Disposal Practices and
Ground Water Impact i [uk and Belw, and Maciocconomic fmpacts
on  Water  Resources Systems of the Northern Mariinas, Recent
projects include an Al of Pacitic stands raontadl deticiencies on
agriculture, ground wate) Aaxsesments ol Bikine Aol and Laura islet
on Majuro, and i review ol groundwater rexources m Micrones,

The Center maintains research taciliies tor tow Lithoratories
(Environmental Viroloay, Wi Bacternology, Wate Ouihty, and Sonl
Hydrology), & witer-reuse experimental tield siee, o deep research
wells, an evapotransprration-solar radition transect.  and d4ostream
gauge station. WRRC also maintins a dlose working relatnnship
with the Water and Epergy Research Institute at the University of
Guam as well as other water research institutes in the Pacific
region,
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S0 HAWAIINATURAL ENERGY INSTITUTE

The Hawan Natural Bacrey Institute (HNE) conducts research
and development on renewable enerpy resources Tound in Hawaii and
the  Pactic region. These resources  mclude  solin radiation,
geothermal heat and fluids, wirm surtace and cold deep ocean water,
wind, biomass, and  other mdigenous  energy options, The hemy
rehiance of the Pacitic regrion on petroleuam and the costs associated
with mmported  petroletm has made vescarch and developmient in
alternative forms ot encrey crocal to the region’s tuture.

HINET works closely wath other unnversity proeeams, the Hawail
State  Government,  the  Paatic Internanonad Center for - High
Technology Rescarch, the US Federal Government, private idustry,
utiity - authonties, ws well as ansttunions me other countries on
rencwahle enerey activites, The Insttute provides public mtormation
on tenewable Cnerdy technologies,  supports  energy-related
instrucuonat and trniy programs, pubhishes techncal reports, and
conducts workshops  and  conterences. Under HNEDS leadership,
taculty from throuchout the Unversite conduct tesearch on energy,
ocean resources, and refated topies

HNEDPS gecent projedts odhude research on windpower
apphcations,  eneryy - storaee, solr - photovoltis,  transportation
alternatives, covironmental and  sodo-cconomic energyssaes, aad
cnergyosystems ntegrations Phe Insotute makes estensine use ot e
Natural Fncigy Laboratony, ol Thaswan, the Kaho SWind Eaocergy Storage
Test Pacdiy, the Pune Research Center, the Marme Materals
Laboratory, as well as rescarch Tiboratonies on the Universiy's main
Manoa Campus,

6. THECENTERTORDEVELOPNMENTSTUDIES

The Center for Development Stedies s aninitiadive of - the
Social Science Rescarch Institute and prosvides o focus tor research,
technical assistance, and  tammng amed at deselopment problems in
the Paciic region. The Center mamtains @ working knowledge of the
ongoing rescarch, techmical assstunce and  traoming relevant to
development o the Paciic repon. In keepig with the educational
role of the University ot Flanvan, acovities are designed to enhancee
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the protessional capacity ol ndnaduals organizations which use
Center expertise.

The Center has developed o training program tor development
planners from the Pacitic reeton and produced wammg matenials on
Privite  sector development, revsonal development plannimg. and
policy implementitig ngd pProgram evaluation ind monttonmg, Center
stalt e carrenty  myvolved i oan sessment ot the poliey il
planning implication< o slobal chimuate change and sca evel e "
the Pacitic idands, g nends amilyss, felecommunicaions needs
andresources i the oo and scrence and tevhinalogy  poliey,
Center sttt provde comaltinewCraces 1o he US Agency o
International Development, the 1N Peoe Corpss the Padfic Basn
Development Counail, and the  State Department of Bu-imess and
Leonomie Development. Such wer jes Hctude rechniea aeastinee in
coastal zone management, havardous wasge Mldiazement and planing,
devetopment pohay planmnme. program - evaluation. Cenier staff
also have  rescarch Capetience e socil impact andbvsisc studies of
traditional minime eplotation,  mdigenous apd wnure  svatems,
ceonomic development o the Paane Binds, nugranon, and <o 1l
change,

7o OTHER RELIVANT PROCGIRANS

Several other Univer of Hawa programs  may ofte
resourees that could  contribute (o the development of resouice
development and management capabihty in e Repubhic ot Kirnibar,
The  Sea Grant College Program develops and administers it
multidisciplinary institution.l procsram - related o the maame
ctvironment and s Iving and Nonfivmy resotces. Sey Cirant works
with HIMB and  other MATBC programs 1o provide pescarcl dd
CXIENsIon  seivices Pawan and the Paai teston: Phe
Institute Gieophyvacs Conduds occanogiaphic. geological,
geochemical g Planctan <Cence research mothe broad neld o
carth saence. The It Heantams two research vesels and
ship operation fcthty i addion 1o vanoges spevtabiyed Libaratores,
The School of Tiavel Industs Nanapement CFIND provides research
and taming services (o sates werrorial, and  national governments
asowell as the private secor, FINT is currently imvolved g regionl
study of tourism development - the Pacitic INands and has Assisted



162

the  governmernts of  Kiban and  other Paatic governments
developing tourtsm descelopment plins,

Several other Hlawan-hased  recaren orgamiziations with which
the University has cooperatne progiams may abso ofler resotnices,
The National Manne Prhees Soroce conducts and supports <tudes
of tana miwration and other daspects of hishenes development. he
Pacific "nternational Center for Heh Technolosy Bescearnch (PHOHTR)
is currentls amvohed o reseaich o on ocean thermal eners comersion
(OTECY and widb be cunmpune the teaabsbiy of O FEHC development
mothe Pachic hand- The Pav-Wear Center conducts esearch on
resource setenrs ensonment amd o pohies s populanon, cubtine and
commumoittions, and Pacte sbads bevelapinent e conpang none with

severs Unversit of s prossames deocnhed dboe,

The Pnrerat of Hasan o aateoal tor the opportunity 1o
paactpate s these consultations, Uneersite Lwults and tall woudd
welcome tuture onpertuntie - to st caih the deselopment of atoll
reseacch capabihties e the Republic ot Reabatt and o coliaborate
with other ssotutionsiind orcanzations mn the regron.
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WORKING PAPER 6
RESEARCH PROPOSALS AND INSTITUTIONAL, ARRANGEMENTS 10O
ENHANCE SUSTAINARLL: ATOLL DEVELOPMENT

Jett Liew

l. INTRODUCTION

The UNDP Office of Project Services (OPS) Integrated Atoll
Development Project is regional project aimed  ar premoting self-
sustained  development at (ne ol devel inorder 1o inerease self-
reliance to the greatest extent possible. The project covers the Cook
Islands, Federsted States of Micronesia,  Kivibati, Marshall Islands,
Tokeleu and Tuvalu in the Pacitic and Maldies in the Indiin Ocean.

The project s presentlv an s second phitse ol implementation,
The first phase of the Project (1985 (o TURR) wis g prot phise
involving the mplementation of mtegratea desclopment project in
a scelected woll e cach ot the four  onwmal Participatng  county wes
o Kiribani Muddives, AMarshall Nands and Tokelan, ) he primary
objective wis (o demonstrate andevolve developiment planning and
implementing methodologies and technotogies 1o enhance sustanable
development,  Ihach project ncluded  acivitios in food production,
Marine resources development, renewiible CHCTaY, incame generation,
water  supply and sanitation, transportation,  community — skills
improvement and loca institution building.

The success of e fird phise of the project led o the
expansion of the project into s present second  phase (1989 g
1990)  which hopes to transfer the experience gained  from project
implementation in cach of the tour onginal countries 1o nittion:d
counterparts, so that the government local institutions are able
to undertake similar activities 1n other atolls, At the same time, the
project also plans to initine and/or strengthen sim lar development
processes in the new participating  countrics of the Cook Islands,
Federated States of Microriesia, and Tuvaluy,

3 Regional Project Coordinator and Chijef Technical Advisor of
the UNDP/OPS Integraied Atoll Development Project (RAS/88/014).
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The projec, theretore, had o umioue opportuniy to view, al
very close range, the neads and the aspirations of atoll communities
and to share with atoll peoples the many constraints they face.

This paper draws heavaly trom the accumulated  expericnce of
this project and, in particular, tro the first-hand - experience ol our
project staft who kave been living and working on the project sites
for the past three years.,

2. APPLICABILITY OF RIESEARCTH

It is strongly argued thai in order for any research activity to
be of relevance it muse be people centred, action oriented  and
within the institutoral and resource capability of the country to put
ILto use.
3. RESEARCHPROPOSALSY

It is strongly recommended that the  first research mitiative
should be divected at taking stock and  documenting past, ongoing,

and planned Gmmimenty cesearch efforts,

The tollowing, in no order of priority, are fickds ot rescarch
which will have immediate mpact on the lives of the atoll people:

3.1 Agriculure

l. Integrated Pit Cultivatiosn

ook mto ways of integrating other crops into the babni
pit cultivation  systernin order o intensify  food
production and to take advantage of the availability of
organic. matter and moistire present an the pitss It also
argued  that simce the babar pit s already i established
cultivation system, the mtegrition of new crops into the
system may make 1t casier to o mtoduce new crops to the
farmers. Expenments on werracing the  olls of the pits
and the sclection ol plants with varying root deptis and
moisture requirements for planting on cach terrace level
may prove viable,
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Vanilla Trials

With the drop in world copric prices and  the immense
cultural  and L tenure  problems  associated with
replanting programmes, an alternative crop of commercial
potential must be  found. Vanilla, at first tnvestgation,
may prove to be a possible commercial crop for some
atolls, It s g hardy plant. wrown on compost, the curing
process s simple and does pot require high capital input,
does not requige Luge areas of Tand, the cured beans are
not readih pershable, and  (he product s of very high
value. As far s s Known, there has been no- previous
concerted work done on vamilla under dtoll conditions.,

A programme 1o wentity truit tee speaies hikely to thrive
mthe wtoll envronment, Fhe rescarch and development
programme (o iclude (2) the ientufication of species: ()
the aequisition, Propagation and distvibution ot he trees;
and (¢} the taming ot Jocal agricultural sl in
propagation and agronomie techngues,

Local Seed arud Plantins Matenal Producnion

One of the mox Important  fuctors preventing sustained
food production (expeaially vegetables) s the lack of seeds
and other forms of planting matcrials at the atoll level,
Research should pe conducted to develop simple methods
of local planting material mradu-tan and storage,

Mirine Resources
Miarine Resources

Customay Traditiona Fishing and Reeulation Practices
Many atolls (e.g. Tamana) have enacted local by-laws or
still practice traditional taboos related to the exploitation
of marine resources, Some of these restrictions may lack
scientific backing (particularly those related 1o migratory
species of {ish) and their continued  practice may prevent
the further development of their marine resources. It s
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proposed that a study be undertaken to determine  the
scientific basis (or otherwise) of current customary  and
promulgated regulations on fishing and to advise (involving
a4 major extension programme) the community, and both
the traditonal and modern leadership to modity  these
regulations.

)

Development Potential for Reet Islands

Compared to dassical atolls with istets strung around
central tagoon, reet-islands (like Tamana, Beru, Nikunau
and Arorae) do not have a lagoon. Their potentiat for
development is,  theretore,  very  himited  and - made
extremely difficult. They are often also equally worse off
in terms of their land resources. Special attention must be
given to develop suitable projects and options for these
island types.

3 Flyingfish Stock Assessment of Tamana

This is a good example of a rescarch  project which
embodies  the elements noted in 1 and 2 above. On
Tamana, a local by-law allows only the use of coconut
leaf torches tor flyingtish catching, forbiding the use of
the more cfficient pressure lantern. This rigorous control
of flyingfish underlies the importance of this fish as a
basic resource. Because Tamana s a reef istand, there are
few other available fagoonal fish resources. nvestigation
of the possible depletior of tlyingfish stocks s, therefore,
of importance.

4. PROGRAMME STRUCTURE

It is essential that any research project be formulated within a
well-defined  programme of development. It is proposed that all
efforts be taken to make the proposed programme truly "applied” by
planning all research projects within a development context. The
research component will be an integral part of a larger development
project. Its linkages and inputs to the achicvements of the wider
development objectives are to be clearly defined. Only in such an
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mtegrated  framework will there be a direct nk between research
and its application.

In addition. the reseanch camponent can be financed s part of
the development package. This will overcome one ol the fundamenta|
problems  ficed by rescarchers - the lack of amely funding, 10 s
urged that potential donor agencies also take  this comprehensiye
view (0 development oriented research. Such an approach will have
obvious programme coordination and management mplications, Henee,
it s cqually important that the management  structure tor (he
Proposed rescarch progiinme his the capability nd fesourees 1o
eftectively coordinare AMOnE on - eoing research projects, 1o liiise
with development projectsind i work closely with donor agencies.

S REGIONALITY

Because ot the unique resource-related problems experienced by
dtolls, these problems require special focus  and atention. Atoll
countries on their own usually cannot aftord or Jack the technical
capabiliy to carry ov reseinch 1o seek solutions (o these problems,

Many atoll rescurch activities il haye apphicability 1o orther
atoll countries experiending sinnlar probleme, Fhere s theretore, o
need 1o cltectively disseminate such mioimation 1o other atol
countries. The  proposed  research programme  ~hould  have  this
mandate. Fhe feasibitiny: of developing o Gipabiline: o et s g
clearing house for atoll rescarch would be i logical complement.

0. INSTITUTIONAL ARRANGEMENTS

Current atoll rescarch and - development activitios (including this
project) are of short-term durition. primarily because of the short-
term  commitment  of funding by donoy agencies. This s pot
conducive to developing meaningtul rescarch programmes. There s,
therefore, a need 1o develop longer-term, it not permanent,
programme to focus specitically on ol development,
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Any atoll vesearch progrumme in Kiribati should work  closely
with the ARDU. While it muay be premature to talk about the exact

nature of that relationship, it is important that the following factors
be taken into consideration during the ensuing deliberation:

d.

the present management capabitity at ARDU;
the need o maintain a balance  between  a Kiribati
resciarch  content and  other  rescarch  of - regional

importance;

means of coordinating and rationalising: multi-donor inputs;
and

its poteniial os a truly regional institution.

The UNDP/OPS Integrated Atoll Development Project (IADP)
would strongly support initiatives to further strengthen the reseirch
mandate of ARDU and would also recommend that socio-economic
reseiarch be given equal importance in the overall work programme
of the institution.
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WORKING PAPER 7
COLLABORATIVE ACTIVITIES
THE OCEANIC INSTITUTT: AND THE REPUBLIC OF KIRIBATI

Pacl Bienteng

I OCEANICINSTITUTE

The Oceanic Institute (Oh) is an applied aquatic rescirch center
located at Makapuu Point on the windward coast of (he sland of
Oahu,  Hawaii.  Established mo19ol, O s g nonprofit,  private
organization whose mission i< research on practical technologies for
aquacalture production and apphed oceanography.  OI's  coastal
location provides access o abundant, pristine scawater and  Hawin's
climate supports nearly  vear-round Lowmg - season for s
research,

OF houses admimnistrative offices for the Center o Tropical
and  Subtropical Aquacalture,  one of  the five  USDA regiona
aquaculture centres in the nation. 1t s also the site of the USDA’S
Agricultural Rescarch Service Tropcal Aquacutture Research Unit,
the first of its kind in the naton. In 19880 O was awarded a $6.2
millton  federal Appropriation 1o construct g Center for Applied
Aquaculture,

2. OPERATING pj HEGSOPH Y

Ultimately,  the thrust  of  OJ)'s activities s commercial
application of aquaculture and its support industries. OJs operating
philosophy is that industry needs establish the rescarch  hierarchy;
priorities and  institutional resources  are allocate accordingly.
Research programs  are structured 1o CNCOMpass  rigorous  scientific
development  and practical - commercial application.  With  all  the
research programs, O1's approach is to network with related natioral
and international  research organizations  and  technical advisory
groups. This helps confirm the program’s technical perspective and
mode of upplication,
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3. CURRENT RESEARCH PROGRAMS

Current reseerch programs at O e tfinfish, shump, - feeds,
stock  enhancement.  muarine  instrumentation,  mahimahi - culture,
occanography and  Asian Interchange. Fhese are discussed  brietly
below together  with  desaptions of - the CISA - and the  new
aquaculture centre. The hinfish programme, since 1t s pertinent to
Kirihat, is discussed separately.

3.1 Shrimp

The goad is aceelerated  decelopment of the comestic nrine
shrump industry 1o help reduce a0 tisheries trade deficit annually
greater than $15 billion. Researcl has aeeteated that shommp Farming
must b mtensive 1 arder oo achieve profbtability, Specitic activities
target  artensiiciion, discase presention and - control, seed
production, cconomics, marhetimge, trannng and faaliy desiens,

320 Eeeds

Phis prostam s onented o aquaculture support services and
interfaces with all O resesrch programs because ol s attention (o
both Larval and growout teeds. Considerable work his been done in
formulating and processg dicts, many made trom tocal feed stutt or
by- and waste products. The program s experienced i brochemical
analysis and testing of a4 vaniets of dietss most recently, a test of
U.S. commercial shump teeds. At peesent, the prograome has three
components: faval and  uvenile nutrition of - tropical  carnivore
finfish, shomp growout teeds, and transter ot agrizubture technology
to aquaculture.

3.3 Stock Enbancement

Ol's stock enhancement program responds to the problem of
depleted  coastal  fish  populaticns, especially  those  important  to
recreational  fisheries.  Essentially, it represents  using  hatchery
operations  to supplement the recruitment  potential lost  through
overfishing. Target speciets have been chosen and current work s
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focusing on refining culture technology and juvenile tagging as a
means  of evaluating  release programs. . Sodio-cconomic COost-
benefit effects will he closely monitored as well,

34 M.'n‘mc_h_mlmmcnl;xligu

The task of this rescarch program s 1o identify current and
future  needs  for instrumentation  in aquaculture  and  selected
fisherics. This will also encompass  demonsiration of automated
systems within selected production sectors defined by species. The
first  demonstiation will be conducted  with marme  shrimp in o an
intensive growout system.,

3.5 Mahimahi Colture

This program sceks (o aavance rearmg technology in support of
commercial culture of mahimahe he project began by dehineating
the market scenario (e volume, pricc and form wrgetsy to define
the  context within which production from aquaculture will e
commercially-fea: ible. An cconomie model and cultiie handbook wilf
be developed together with refined culture methods,

3.0 Oceanography

Currently, the major project of the oceanography program s
APPRISE, 4 multi-year, mult-disciplinary t'ishcrics-occunogmphy
program.  Other  activities nclude  water quality  control  and
environmental  studijes conducted for the state and priviate sector,
including research on ctfluent discharge.

3.7 Asian Interchanee Program

This program  establishes an anformation network  and involves
an exchange of Asian angd American scientists. The first year targets
acquisition  of  practical knowledge  for culture of temperite-water
species of marine shrimp,
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4. CENTER FOR TROPICAL AND SUBTROPICAL
AQUACULTURE (CTSA)

The CISA s oty admimstered by the Oceame Tnsutate and
the University ol Flawan, 10 s a0 programmatic center that funds and
administers reseinrch, desclopment and demonstration projects, Unlike
the other regonal centers whose actinities e tlored to parocular
locales,  the  CTSA supports rescarch and - demonstiation projects
targeting  aquacultuie ot topral and o subtropical speaies. The
working  committees indude representatives trom Hawane o Guam,
Pohnpei, Palau, Amcnicin Samoa, the Commonwealth of the Northern
Marinas, and the Republic ot the Apshall Islands. Current projects
include  producnon of praan and <himip seed tor commererd
producers m G and the Western Paatics charactenzation ol
cffluent  discharge: geei-tiation ol new drgs and therapentios tor
hatchery diseasess tramimy and  demonstiation of siant Jdame caltie
in the Pacthic Islands; and cotabbshie an aquacilture wo kstatnon,

S CENTER TOR APPLIED AQUNCUTTURE (CAN)

O recenved a congiessional approprisiion ot $%0.2 nmilhon 1o
construct o world-class a paculture escarch, demonstration and
training tacihity, the Center tor Apphed Aquacultuce. Phe State: has
made an initial contmbution ot ST mdbion tovwaed the 35 million
match require by the tederdd vorernment. The Center will areatly
enhance O~ abibie 1o support andustey deselopment e the state
and the Pactic Basime The past sear has been spent plannimg the
Center's funcaon and use i conunction with the State ot Hlawai
and the Unnersiv of oo Site asits have been made to major
marme  resciarch insttutions 1o ensure that the new center will be
the finest of 1ts kind. Preinnman designs have been drawn up and
construction is expected o begm e April, 1990, with completion
targeted for October, 1991

0. FINFISH PROGRAM

The primuny tocus of the Finfish Program has been o USAILD-
funded  project, “Studies  on o the  Maturation  and - Spawning  of
Milkfish”. Its goal is the development of a complete technological
resotrce  base  to transter to milkfish tarmers and  researchers in
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lesser developed countrics. Milktish FCPECSEnts an important sotree
et animal protein in Southeast Asii, where s cultire n ponds
remains i long-standing  custom, Fovoavailabiliny: has been d hmiting
factor for the milkfish mdustiy in these countries. The  primary
objectives are 1o develop technigques o coniral reproduction of
milkfish in CAptivity, evaluate these with other species and develop
suitable hatchery procedures,

The currem project s accomplished preat deal simee g
inception in- 1984, The SPeahic achvities dccomplishments e
described in detail in (he PEOZENN'S most recent Progress jepoit,
which s available here, We hine developed e eftecnye chronie
hormone therapy o influence Mttt meomulhbish, When combined
with manipulation of photopeniod, temales omebe mduced o magure
out o season. We line also e able o mduce Spawnime with anp
dcute hormone therapy, leading 1o 4 hich number o fertlied cpps
without foss of saluable hroodstock, Addiionally, we B hoeen able
o achieve  patural spawnme ol mlkih e i ponds. These
techniyues are bemg or e heen testedat neld stainons - 1he
Philippines, Taiwan and Indonesny,

For Tt stages ol cultge, huchery techmques 1o e
culture or nutkbish Jars e hive  been developed. These mclude
evaluating temperature and sahmty conditions on Lkuval growth amd
survival, and fechniques 1o cont ol Lval production Large omdoor
impoundments,

7. MEMORANDUM O AGREEMENT: REPL BLICOF KIRIBATI
AND Ol

In 1988, O and the Republic of Kiriban stened o Memorandum
ot Agreement (MOA) based o thei mutual mterest in milkfish
culture. The Republic of Kiribat his established expertise, facilities
and personnel for developmg the dquaculture resources of Kiribati.
Kirtbati  has expressed a0 commument o nmilkiish - producton and
interest  in - O’ spawning echnology,  The MOA  supports
collaborative  activities n resceasch and development, traaming and
extension,  production of milkfish, transter of developed technology
and information exchange.
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The Repubhic of Kiribati presently has an 80-ha nulkhsh tarm
targeting both food and bathsh production. Unformunately, the farnm
is operating at a loss of AR70,000 anvually. A number ol factors
other than fry availability may need to be resobved, indudmg pond
management,  feeds,  handiing and trosport procedures, and
relationship of market demund to prodoecton,

We  believe Kinbatt has potenial tor mulktish culture and tha
A cooperative  effort can resalve whitever constints enst Ol
offers the criticl mass o cpabithiy that s needed to resolve
constraining issues. The Instute’s expenence e the commercial
seltng 1s extensive,

We have worked dosel with commercral tarmers on resolving,
shrimp seed constramts, improving pond  auuigement, and nereasing
production. Related  work mcludes stadies ot the  enviponmental
mmpact of cuent discharge from aquacuiture taahiies. Aquacalture
producers  believe  Tarm eftiuent s ackatirel bemgn and haee
cequested assistance apth s problems The ntormation vathered will
be  used o mprove  and  better detime cunrent reenlations and
permitting processes which pose dithiculties to aquacultunsts,

Another project msolves demonstiation, trinmmg and technology
transfer for Indonesin mdkash tarmers. The methods developed i
Ol's finfish research are bemg applicd m Indonesian tirms inan
effort to increase ry supply, which s the promary constraint (o
milkfish production in this country.

8. COOPERATIVEACTIVITY

The MOA provides an  opportumty  for initiating activities
directed to resolving constriunts to aquaculture in the Republic of
Kiribati, particularly those limting milkfish production. We see a
number of potential arcas o which OF has experience and - can
provide collaborative assistance.

Pond  management, including  reconstruction, mamtenance,
predator control, and balanced pond ceology, i~ an mmportant factor
in successtul aquaculture. O Qs substantial expenience i design
and construction of aquacultural systems. Growout and nursery feeds
and fertilizers to maintain - phytopliankton  concentration  are  also
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critical  elements (o suceess e s our experience that, in mun
cases, teeds can be formulated  from locallv-avilable materials ang
be produced on-site. For example, lapia may be sed s g hase fo
fish hydrolozates or made mo organic fertilizer Lo support the oo
webin nursery ponds,

Fry avalaiiny: must be betres defined, fog example, o study o
determine how nuny iy enter (! rough sluice gates 1 needed. Before
constdering g hatchery, it s mportant o know more precisely the
current vpe and  amount of supply. Onee: pond management  angd
appropriate feed Sregies e m place and he current seed supply
is better defined, production-specibic factors can be addressed.

We would  Consder market denmand and development Ve
Iportant. O his comducred cvenan e sdjes it the minkar
production cconons o Srmpand mahimaln and cost-henehn

anaivses of stock cnhancement o pes, Our work mdicates  (he
market should  determme e ENHE and Sorm o production ind
thus the wmount  of seed requued. e e dewds o p
evaluation o SUPPIY, e whether wild v done can support thit
production, it moectalite s qeduced, o whether o hatcheny operation
i~ necded.

Iwild Iy cannot ~upport the production required, i teasinlity
study  may be needed 1o determine cost, sise andowtput of ry
needed. Design for g turnkey hatchery, it required, would tollow the
feasibihity studve OIS fipnish capabiies encompass - hatchery
technology  and mianagement. Traning i B al-reanng techniques,
handling and transport ot fry s avarable on-site and ar O,

9. CONCLUSION

The existing MOA  has detined  the mutual objectives of  the
Republic of Kiribat and OL O1 has the crtical mass of expertise 1o
bring to bear on carrent aquaceiture constraings m the Republic of
Kiribat, especially - those reliting 1o milktish cultire. We sugoest
pl;mning study o e NECSSHY activities, e, sewll reqgure
support to jointly develop an Implementiation plan.

To initiate collaborative acmiary, a lette CNPressing - strong
interest should be directed to USA LD in Fijo The feter should
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request a buy-in for $25,000 or a mission contract to begin the
initiation phase.




WORKING PAPEIR 8
APPLIED RESEARCH FOR AT WL DEVELOPMENT:
EXPERTISE AVAILARBLL AND ACTIVITHES CARRIED OUT BY
THE UNIVERSIIY o0 1141 SOUTH PACITHTIC (LISE)

R4 Morrison!

1. BACKGROUND INyORAMA FION ON LiISP

The University ol he South Pacilic wis estiblished on the
recommendation of i fhghe Fducation Micaon 1o the South Pacific
which reporred in Ay 196, Fevislation was innoduced m by
June 1967 1o eabligy rectional Unnersity of the South Pactic
Lancala Bay, Suva and an Mtcim Counal set up. e fig students
were admitted i Februms 1908 andthe manone of 4 Roval Chaiter
and Statutes took place on 10 el 1970 Ihe Uniersity wis
established maccordance with the wishes ot and 1o er e the needs
of the Governments of the Cook I, P Kaobats, Nauru, Nie,
Solomon Isands Fokeli, Tonea, Favalu, Vgt Western Samon,

The Universig arnabl fad Cacee Schools fourth was
added mo 19750 Same retitaneement ook place with renannmy ot
Schools i 1985 The 1ou schools now operatiee e Sanool of
Agricultire  SOA) (hased the Aot Campues Wesiern Samoa),
School of Flumamiies (SOEL School of Pure and Apphed Stienees
(SPAS), and the Sehool o) Soctad and Foonomie Desvelopment (SSED).
The Schools, together with Pxlension Seimvices e responsible for
the normal teaching programmes of the Universits. In 1988 these
progriammes cuered for approvamatels 2130 on-campus students nd
4400 extension students,

Following o comprehensine review ol academie polics o 1975,
the  University recognised that 1t was maore than ateaching
institution and  that s role and potentid had ot been idequirely
realized in the region. In an Aempt o address these ssues

—_—

L Prepared in consultation with R. Briscoe, W.( Clarke, P.D. Nunn,
W.G.L. Aalbersberg, M. Hazelman, P, Sivan, J. Seeto, C.R, Llovd, R.R,
Thaman, A. Savu and I, Williams,
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number  of action-onented  Institutes were estabhshed meorder to
facilitate  the apphication and use of skl equipment and - other
resources  of  the  Unrersty e aapproprnate tasks tor regional
development. The Institutes presenthv an operation e Institute ol
Fducation (1O, Instiite of Manme Resources (INTR), Institure of
Natural Resawrees (ESRY dnstitute of Paalne Stedies (1PS)0 Institute
of Research, Patension and Pramime i Aopeubiee (FRE A (odited
in Western Samoa), Institute of Rural Development tERD) docated 1
Tonga), Insttute of Social and - Adnmistiatee: Studic (15AS) and
o sisodiated amtse the Paatic aneuaees Ut (PEE Y docated
Vinuatu) and e Aol Research and Deselopment Uit (ARDUD
{located m kbt

The Unrersiy Giant~ Comnpiitee recommended e TOSE (and
reattirmed e 198788y that the Bostitutes and Uit ~houlil move
towards  tull set-tondme. s was aceepted byothe Eversin
Counat and the Regtonal Mimsters ot bmance. As o resalt these
cections now recere only o traction of then ot operatimg costs
from e USE gpecurrent budeet, the remaindes tless than S0 for
most ~ectons) has o be carned  byocontt constltaney work,
orvantalion ol Short tanmme courses o esternally tunded rescinch

Project s,

ATOLE RESEARCH AND DENVELOPNENTUNTE

Realising that 6 ot the supporting countries consisted wholly o
subsGintialhy ot atolls, and  that atolls occur e eseny supportng
country, USP established an Atoll Rescarch Uit e 1979 (began
operations - 1980) with assetinee from the governments ot Kinbati
(allocation  of buddings) and  United  Kigdom  (cash orant). Tor
several yers the actnaties of the Atolb Research Unitwere
concerned  waith - marme  resoutces, and ot operated under the
administrate e direcion of the Institute of Marie: Fesourees, Sone
of  these tal actmtes  mnduded: Tazoon arcalation studies,
dhorehne processes and coastal crostons corals ol Tanedas hvdiogen
sulphinde m hshe ponds, Teng badtish population yescarch. aguacilture
development, maime reference collection, and - brofoeicad studies ot
marine birds nestimg on Chrestmas Charttmiatn) Islnd.

Later the Unit expanded its activities tomclude other aspects
of atoll life - soil classificinion, socil tactors of lagoon use and
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shore  colonisation, collcction ob terrestrial plants, arol] iformation,
cconomic aspects of atoll deselopment - wnd i oS3 the Unit wis
sepirated from the Instituee of Manine Reseurces and renined  the
Atoll Researeh and Development Ui wih he Diector bemg
directy responsible to the \iee-c hincella,

Vhile there was o Jor o actranoan the carly 1980 there s
been o marked downturn moactinrtios smee about 1950 This may be
duesin part, to the UGe deasion mentoned carlier on the tunding
ol non-teichime  sectons of USEC mopant 1o the olation of  the
Unit and the dithouln in nesobating externally tunded projects and,
moparte 1o Lach ol e detimion ot rescareh priorites  and
committed support Dy appropnane redtonal sovernments,

3 RESEARCH AND DE AT o IPNTENT ANCTINTTIES RELEVANT
PO NTOLES UNDER Y AREN By Use

30 Agricultore 1 ood and Ny o

IRETA has minntained ene sttt member in Tarawa since 1987
(M John Fmkeys he has been based at the ARDU  and the
wited projects include:

() Determmation ol the sefulness of composts with added
fertiizer w0 Gops on coral sand - sailss Methods of
producing compo-t and i~ cllect on crap erowth relign e
tomorganic leralizey

(M) Growth-bacr medn tal - arowth medun with and without
fertilizer, enclosed polvthene bags e beng evaluated
for vegetable production.

(¢} Fertilizer application methods tor coconuts {(potassivm and
trace elementy).

(dy  Comparison o mtrogen tertlizer sources for use on coryl
soils - (isobutvlene dinres, ey cadetum mitrate and
ammonium sulphate m single and sphitapplications).

(¢)  Soil maisture comenvation for veeetable production on
atolls, including COMparisons ol Agrosoke, 7 polymer which
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increases soil water halding capacity and  plastic cover to
reduce water loss,

(fy  Trickle irrigation for sweet potato production on atolls,

(2)  Development of mproved  CGistosperma taro - production
systems.,

(h)  Rapid  multuphcation  systems for - Pandanus spp.
propagation.

() Introdection and  testmg of potentially useful tood crops
1o atolls, e, aitrus, pepper and Colocisit tiro,

IRETA SOA 1 also collaboraung with the FAOUNDP S Root
Crops Daovelopment Project, the FEC Coconut Improvement Project,
ADB Tree Crops Project and BEC proweces on taro beetle control,
sweet potito breeding, veretable and cereal production. These,
together with normal taming and  extenaon actaties, will be of
benetit to atoll countries,

Other agneulture actanes mdade ol resouree: evaluation and
classification work  on atolls  (SPAS INR), water - balimee studies
(SPASENIGSSED . Kinbat agroforestng and veneral - urban
agroforestry i the Pacitic Iskmds (5SSED).

Food and nutrition activties completed or i progress melude:

Go o Family tood producnon and nutritton m Kinbati (SSED).

(hy  Mixed home sandemng m the Pacitic Islainds (S81:D).

(¢) Food SCHTCHY, food dependence and nutntion:l
deterioration m o smadlistand communities  including the
consequences ot the decline o traditional tood systems in

the Pacific Islands (SSED).

(d)  Preparation of Pacdific Iskind - Food  Composition Tubles
(INR/SPAS in collaboration with SPC).
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3.2 Marine Science

Work relating to the marine fesourees ol ol (apant from
those projects listed carlicr o ARDUY hise been carried ot by stafy

of IMR, SPAS, SSID. the  Labray and - the Geean Resources
Management Programme (( IRNIPY. Actvanes indude -

() Paahe Ishinds Manne Intarmation Svarem (PINTRIS) his
been estabdished 1o Provide marme resource information to
regiongl SOV TR ent and agencies
(LIDEany SPCEEA CCOP SOP v b

(h)  Bioaccumulanon ol heasy metals and MICTO-arganisms  in
edible bualves - p miportant health prablem i coastal
Arcas (SPASINR IV,

() Marine pollution with particulian reterence 1o lavoons and
other coastal witers (INJR ANRSPAS) A speattic: study i
Farawa Ligoon wis bemin an JOS7 collaboiation wih
ARDU and Kinban Depavtment of Healh,

(d)  Physiological eftecrs of marme pollutants o commercrally
mportant Pacine fland speaies (b al - and et fish)

(SPASINIR (NR )

(W) Mappimg ol contl esources UsNg - remote sensing
techmiques (INR TSC AP Reqional Remore Sensing Uinity,

(1) Feology of Anada i p. 1¢ bum)
(®)  Inter-tidal ceological studies (VR INR SI'AN)

(hy  Studies in crown ol thorms st CAcanthaster planci)
and s impact in rects ( INTIUSP AN,

(1) Post harvest management of marme products (IMRISPAS).

()  Work on I-Kiriban fish names (INR),
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EEZ and occan policy i the South Pacitic (ORNIPSSED).

Stirdies on marine natural products {(SPAS INTRINR),

has submitted a0 number o projects o the BEC for

funding under Lome T Acuvities proposed which are ot interest to
atoll countries are

(i)
(h

{¢)

Fish porsoning toxic dimotlagellite sunvey.
Te bun (Anadara spp oy tamsplinting and codture,

Penacid salowvater prasn sunevs,

3.3 Leonomic Development

Studies i the general area of social and cconomic development
which hitve relevance to aroll countries include:

(i)

(h)

(d)

(¢)

(H

Enterprse support - provision ol specitie recommendations
1o governmentis on how  hest ta sapport and encounage
sl businesses and local entreprencurs (SSED).

Fhe viabihiny of smadl ccononues ol atoll countries i the
Lice of population growth (SSED).

Solir energy equipment for storage of medicines and food
products (INR),

Usc of coconut otl as o diesel substaitute (INR).
Fand tenure mostoll countries (108).
Kiribat tishimg imdustiy (Uentabo - Neena, an 1-Kinbat

staft member ot ISy - PR studies b Maequoarnie
University).
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A range of projects has been completed or s in progress which
can be cembined under Uns ile:

(@) Urban sntensibication South Tarawa: houschold response
(SSED).

(h)y  The geomorphology o atolls in relation 1o uphtt and
subsidence i the Pacific Basin (SSED).

() Nauru vegetiation and <oils studvoand the impact of nining
(SSEDINR).

(o Plant names m Naurg and Kirhati (SSED). plus atoll plant
reference collection (INR ),

() Fnoaay needs and torest resources in small islainds
(SSEDVINR)Y.

() Water resources development (INR UNDTCD).

() Impact o aenculinal mensthicaton  on - the  aoll
eovironment (SPANSSED IRE A INR).

(h)  Nawral  producis dienisty and the ose of plints
traditional medicine, e <udy o Scacvola taccada (1¢
DMA0) because of s e as contaceptive, Nany other
tses of plant produdis are possible (SPAS N,

(i Climate change, <cielenel e tareenhouse etfect’) and
the impicct on atoll~ (SS)) SPAS MR INR Y,

0 AREAS OF INTERES ANDENPERTISE AVAILABLLE
ATUSP FOR APOSSIBI - RIRIBATT A TOL T RESEARCH
FFOR DEVELOPMENT PROI) (|

USP has & Luge number of Inghiv tamed sttt many of whom
have expertise that could e dvalable tor use g Kiribag Atoll
Research for Development Project. Many have expressed interest in
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collaborating  with such o project provided  satstactory working
arrangements  can o be  established. The areas ol eypertise where
interest has been shown indlude:
4.1 Agriculture

() traditicnal crop production improvements
(IRETASOAARDSSED).

(b)  soil resources evaluation (SPANINRARETA).

(¢) mtroduction of new cropsceropnimg svstems (JRETA/SOA).

4.2 Marine Science
(i) marine biology (INR-SPAS),
(h) mirine pollution (INIRINRSPAS).

{¢) marine  chemistry ancloding marine natural - products
development (SPAS/INIUINR),

(d)  coastal mappimg (INRESCAR).

(¢) geomorpholog, share provesses (SSED).

4.3 bnergy
(a)  solar energy use (INR/SPAS).
(D) cooking fuel sources (INRSSED/AIRD).

(¢) wouod stove  etficieney improvement (Extension
Serviees IRy

(dy alternative tuels (INR/SPAS/IRD).
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() wiler resourees devetopment (INR/UNDTC DARDY,

(b)  plant resotirees < oevaluanon gnd New  tses
(SSED;SPASINR).

(¢} climate change impact studies (.\'Sl~fl)/SI’AS/INR/H\H{).

() impact ol urbamsation (SSED IR D).

() assistance to small businesses (SS1] IRD).

(b)  stdies on smal isiind cconomies LPS/ASED).

4.0 Informatjon

() USP Labrary can provide liierature searches on a4 wide
range of topies relatig 1o atolls and atoll societjes,

50 CONCLUSION

USP wis established (o serve the countries than support .
While the main activity s the tammg ol graduates and diplomittes
the resources of (he U'mversity can provide more 1o (he region, In
spite ol the  recent sadhinedithcalties and mereased  student
enrolments which June fed o a0 marked Hrease o base
teaching’administrats ¢ oo TGr most sttt mam of the stall wish
o have o wider mvobiement i jeoien development. fne NTARATS
ALolb Applicd Rescirdt 1o Development Project may provide an ideg
opportunity  to channel some ob the  wvalable expertise o
addressing  the problems  of the  smallest regional countiies where
efficient  natural Fesotrees management  is vl for nationg)
development,
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WORKPAPER Y
APPLIED ATOLL RESEARCH AND THE USP ATOLL RESEARCH
AND DEVELOPMENT UNI: PROBLEMS AND PROSPECTS

A Tong

1. JACKGROUND

The concept of an apphed rescarch progrimme o cater for the
special requirements of atoll island countries wis mooted as carly s
1979, 1t arose out of veucern by the smaller atoll countries that
unless arrangements were Cande toomeet then .\|1L'L|&l| n'qnil(‘mcnl.\. 1
wis Jikely that their pricnties would  become subsumed wathin the
regional programmes. Followmg e establshirent oi the various
mattutes within the Unnersity of the South Paaties the Kirbat
Government m o 1979 putated  discussions with the Unnersits winch
resulted e the estabishiment ot an Aol Research Ut which was
duly  established under the ambrelln ot the enitute of Nme
[esources (IMR). Thus the inrnal tocus of the Unit's programme was
entirely on manne  (Inmg resourees) research e hine waith INRS
mandate. Other pescnch actanes such as atoll agireultne were also
undertaken by the Cnversite under the auspiees ol other mstitates
such  as the Institute 1o Rescarch, Baenston amnd  Prammge
Apriculture (TRETA), bised i Western Samoa

In 1983 o review of the Ut was undertaken which resulted m
the deasion by Counal o redesignide the ttoas the Atoll
Research and Development Uoie (ARDU wath the broader mandate o
cover  the manne, agncultural and  soaal aspeets ol atoll vesearch
and  development. Followme  mternad consultations  within - the
University 1 1980 arrangements were made to have atoll agricultural
research carried out by IR TA undertaken by stab based e the
Unit at Tanaea rather than o Western Samoa as had been the case
in the past. fn terms of geographical coverage the Uimt theoretically
covers  the atoll countries of the Unwersity region which has
generally been regarded as those countries which comprise mainly
istands — of  coral  atoll tormatton  with substantially — similar
environmental and resource siuations, thus ncluding Cook Islands,
Kiribati, Tokelau, Tonga and Tuvalu.
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Other rescarch on atol)s not carried out divectly by the Unjg
may be done in collaboration with other institutes of (he University
aswell as with other Uniyersigies, With respect 1o such coliborate
efforts,  arrangements CexIsE o Apportionimg - costs - between the
Organ>ations imoled (o costie that the cont o cquipment  and
services provided yothe (g Aecovareds thas ensuring that g
femans sell sustmne a1 . possible. This principle apphes
cqually to dl other mstiures ot the Uneersin, 10 b aleo been
this very principle which fe senctated compention for imed funds
SIOE o mstutes ot the Unneran Wath the resaurees aanlable o
e b has cartied out the projects bsted i Attachment |,

2. "HI'.'SI{NI'('()NSUI,I;\I'l()NS

Fhe present consaltations which hive been nitiated by the
Kiribati Govermment have tindonbtediv heen moti aed by the Lack of
& more substantal response the Uit and the University ot Lrge
to their research requirements, \Withour gome nto detinl, 10 should
be pomted our ha s has been due o the Lack ol resotrees
avalable o the Uni e Pesto W Bt seems o o tiportant to
address v the question ol the tun Arangements pinocalarly
terms ol the implications o the Uant ol these consultanons. With
the: promise of substantal pur trom USATD provided tUwough the
Kiribati Government towiards Aol Rescareh and Development tor
Kiribat the tollowing ire two of the optons i arhable:

i Phe Kinbati Gionermmnen could use the tunds 1o establish
its own national contre and programme for ol rescareh and
development: o

b. Fhe Kinban Gosernment tand  indecdd ameether country)

could channel the tunds 1o the Umit 1o Ay ot direatly, o

i collaboration wih other reseirch imstitutons, &research

programme formuliited by Kirthag,

I option (1) s adopted 0 would  mean that the  Kiribat
Government would e estabhshing o National Research Centre for s
own requirements Usig the linancal resources provided mitially by
USAID and other bilateral wd sources, but mav m the long term
need to draw on s oW Tesourees, Regional aid ~ources dare most
unlikely 1o be avaglable 1o SUPPOrt s national centre. Such a centre
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would become involved in much 1t not alb ot what the Atoll Researeh
and Development Unitwas meended to carey out for Kinbao, and

will most probably become redundant, Hothat results i the slosure

of the  Unit, the  Unnersin will need 1o vonsider how  the
requiremients ob the other atoil counties e to he met

Uider option (h the Uit ol Base the tesounces requued to
Gty eut the research toquonients determimed by the Keiban
Gosermment and ot the one time et s renonal character. The
execution of sl progecss s cequine colliboranion with the othe
msitites of the Uneerare of dhe Sonthe Pacilie o other tescaneh
oreanedtions according o then hebds of speciadisation and abihny o
contrbute postively to the projedt

s alwo pertanent too pomt out that oider the curent
aranvements, rescanch oreaneatiens and  ndiodoads washine o
undettabe recarch ot ates ot all related o atolls sne olicred
access to dacihities and sersces ealable ar the Unit prosided they
are allme o meet the cost o such daalimies, Flowewer bt s
i atred that there would be mcreased use ot the Ut then there
would et be a need  tor the commitment o addimonal
resources oo uparade  evishine fachines ncluding buldingsand
cquipment s el as manpower resourees, i mamtams s regonal
chaacter the necessany resources oy he secared trom regional aid
funds,

R} FUTURE PROGRANNME

In these consultations emphasis s betng placed on practcal
rescordch tor development, with sell=suthcieney,  consenviation and
rational nomagement of resowmce - ncludimg the environment being
the  kev psues Thie o esennalh detines the more realistic
devetopment objectives of Kiibat and mdeed other atoll countries
which e ey mnch determmed by then eeographical siuation.
Vithout zome nto rhetone over the problems associted with atoll
istands 1t s more relevant here oo addiess the pantreufar situanon ol
Rbat, which will to o Loee devree also apphy o other atoll island
countoe .

For the purposes of definig o tuture programme ol research
tor  Kiribati it is important 1o hve  clewr deas over what the
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country  defines  as tmportant development objectnes, Such an
approach acknowiedges  (he mtesral natue ol e flesyle o) HITH
communites dictated by ihen resotrce situatton and - <hould Lirgchy
determime  the Approach o research Wil o undoubiedhy
necessany o establish the Gt base o determmmne the evieny and
stite ob the resource (o he Hareed st s cqually necessans to
ivestigate the social Pdtameters hikelv 1o fine an impact on the
successtul - manaeement or e fesotees and o recopnine (he
mterrelationships ol el e manarement and utdisation ol the
difterent resomees e (e e terrestoal o socpl

Fhe prionties 1or vewn b inbate ~hould be determined by
s resotce sqeanon. .yl R T O YT TR TR the  relatn e
HIPOHLanee wnen o0 e diierent development  obyecrpes fon
exmmple e i oo SPPE e the al ety I~
constdered corna! 1en SEENBON M need 1o be fog g o both
Meredsme prodoctiogn (e M apphc more 1o (e FesOLCes )
and ol manaocine el Ldors altechne the ststaned
producton of  woh feeotees s Wil aph more o INNTATIIT
resouteesi hus r require the nsatunon o) nanagement
SUAICEIeS Decessainy 1o s o oer o esploit dion of LIv0an Tesouyces.,
However betore A MdrcIent progtamme could be tormulated,
researdh will be necessany (o establshe Dusic mtormation about the
fesotree and - other Laciors whi iy will bave an erteq ST EENTIN
cplottation,

On the bisis of e loregome conceptual backeround and the
broad ctevorcation bised both on the Bpe ol resource and it use,
SUERCSHONS tar Tutwe resean h are Mtoout mo Attachment 11 Phis
hat tncorporates MpUts rom divisions ol Governme ntomdividuals and
research orcanisiations which have been involved aoll research op
what they perceive e the requirements 1o Kithan pot only in
areis directly related 1o fesottee iseand management but aiso those
which may tlbwitinn the POt IeN ol ather nyinstres.

Another epy Hportant clement o pescarch the taining
OPPOTIIML 4t ofters but which e pist has pon abvavs beneitted
regional personnel, n formulating tuture veweard projects  more
deliberate thought  should e ERCN o meorporiting tining
components  for  local persannel cither thyoaeh sceondment from
departments of Government oy through othey drrangements. Such an
arrangement would  proyvide another alternannve (o trauning ot Key
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personnel in Government while at the same time cnsuring that s
much of the skills Tearned through the rescarch remam within the
country.

4. CONCLUSION

To conclude, it is important to focus the attention ol these
consultations on the key issues which need o be addressed, 1 s
necessary  to determine whether the interests of Kinhattare hest
served by applying the tunds hikely to be available from USATD 1o
establish i notional atoll research centre with all s implications, or
o maintain the existmy regional arrangement hut with the injection
of additonal resources trom USATD  and - hopetully trom - other
regional wid  sowces. There may beother options but whatever
option i taken 1t will beonecessany tor this meetmy 1o constder the
future  provramme for atoll research i bobate and - perhaps the
hkeh  contrbutions  of - the organsations  present - at - these
constltiations,

ATTACHMENT |
PAST RESEARCH ACTIVITIES

HYDRODYNAMIC

l. agcon Circuliation Study

Reports: (1) "Drouge Trajectories, Data Report: G.W. Groves
{in publ.)

(i)  “Lincar Prediction Model  for Circudation  in
Tarawa Lazoon™ G.W. Groves (in publ.)

2. Shore 2rocess Study

Reports: (i) "Coastal Erosion in Kinbati.” R, Howorth (1982)
IMR tech. report no 1, CCOPISOPAC sponsored.

(i) "ARU Shore Process Study, Progress Report™,
GL.W.Groves (1982). IMR report, i publ.
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3. Water Quality Testing

Report:  "Report on Waer Testing Visit 1o Nikunau Island
Kiribati," 1. Brodic ( 1983), INR tech, report,

4. Causeway Studics

Report:  "Flow Through Tarawa Chiannels™ G.w. Groves and B.
Ye Ting (1982). IMR report,

S. Sea Level Observations

0. Hydrogen Sulphide Studies in Giround Waters,

Report: "Moniconng - and Control o 11 S, in Different
Freshwater 1abitins on Farawa, Republic of Kiribati.
1. Frevert (in prep.)

7. Related Reports

Reports: (I " High Woaves i Makin in December 1979
G.W. Groves (1980), IMR report,

(i) "Arorac Earthquikes. "G.W. Groves {(1980), IMR
report.

(i)"Wind,  Wines and Currents in the Fropical
Paciic." G.W Groves 1979 IMR:SSEAGRANT
publ. Proceedings of the Seminat “Workshop on
Utilization  and Management  of Marine
Ecosystems ot the Tropical Islands, Nowv, 24-30),
1979, USP.

FRADITIONAL FISHER (1S
Fishing Craft

Report: (i)Y "Canoes of Kiribati." L.P. Zann, IMR report no,
0.
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(i) "Subsisience Fishing m the Atolls of Tuvalu and
Kiribati.  L.P. Zann. For 4th Int. Coral Symp.,
Muanila,

gin)"Man  and  Atolls: Traditional  Patterns of
Utilization o 1 Comcervation in Kiribati - and
Tuvalu” 1.0 Zanoo Transcription of Pacific
Conf.seminar (1983) IMR report.

2. Traditional Fish Names

ECOLOGY

I Eavironmental Surveys ol Tarinwa

Reportss () "The Interudal Fauna  of Southern Tarawa
(ageon, Republic of Kiribati. 1.Bolton (1982),
IMR report,

(ii) "Marine  Lite on the  Ocean Reel, Farawa,
Kirtbau, "L.Bolton (1982), IMR report.

(i) USpecies Listoof Marme Plants and Invertebrates
of the Githert Group Islinds, Kiribati. L. Bolton
(T982) IMR report.

(iv) "The Manne Feology of Betioo Istand. Tarawa
Atoll, Repubric ot Kirbati.," 1.P. Zann {(1982),
IME report CCOSOPAC sponsored consultancy.

2. Te Bun Studies

Reports: (1) "Shelltish Harvesting in Tarawa Atoll Lagoon,
Kiriban.” 1.. Botton (1982), ARU reports.

(i) "Short Report on the Introduction of Te Bun to
Tabiteuen  North" L. Bolton  (1982), ARU
manuscript.

(i) Masters Thesis on Te Bun Biology, L. Bolton
(inprep.)
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3. Coral Studics
Reportss (i) The Corals of g Wi Ocean Reet, Kiribare” |
Bolton (1982), IMR report,
(Y "Tarawa Aol Copul Assemblages
Impact ol 1.0 Zann (in bl
4. HL‘Ch(."(f("M_L_‘j_’i‘!l_l(J_]'g\
Report: "Beche-de-Mer i the Deeper Waters  of
AT T Silver (1982, 1VR report,
S Luchemi Studies
Repoi: (n prepo
BIOLOGICATL LOLLECTIONS
[ Coral Collecton
2 Herbariug

A ish Specimg n Collection

o Algal Collection
hY Other ( ‘ollections

SOCIAL FACTORS

I Tarawa Social Factors and Bibliography
Report: "Social Factors of Shore Colonization and
Usage. South Tarawa, Kiribati.”  Ginerte  and Keith
(1982V IMR report,

amd the

Tarawa

Lagoon
Sullivin
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CIGUATERA FISE POISONING

Eish Toxicity

Report: "Exammation ob Algal and [ish Samples trom Atoll
Resereh U Robat” L Seeto and S Der Singh
(1982), INTR repont.

Montoring of Gambierdiscus toyieus
Collection of Moray Visera

Collection and Disemmation of Reference Material

Report: "Summans of the Recent framnmg Course on Fish
Poronine.” DA cCanthy (OS5 IR report,

TUNATEALTEISIIOLOG

Brology and Population Dy namics of Luni Baitinh
Report: "lTuna Bathsh: - Biolopy ot Harasa Populations.
Rescirch Proposal”™ Do McCarthy and S0 Munch-

Peterson. (1983,

Collection of Reterence Natenidd

MISCELLANEOUS REPORTS

Rescurch Pospects

Report: "Opportunities tor Scientitic: Researchy on Kiritimati
Isband” GOV, Giroves, (1983), INMR report

OFHER ARDU RELATED ACTIVITTES

1.

5

Soib Clissibication

Drip lrngation and Nutent Film
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Laro Beate Research
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ALEACHMENT 1y
M._\‘_l;_,\l\( HIPRO l OSALS

AGRICULTURAL

ta

Traditional agricalog techigues
Land tenure svstem

Fraditional agriculiurl sStemst Nocid and coliural role ang
mpact on and of introduced stems

Continuation of CRECm projects carvied out by |, Finlay

MARINI REESOUR SCENCENVIRONALN T

1.

| g

(OS]

0.

9.

Artisanal Survevs and Landimgs Record Ding
Expenmental Gill Net 110 m Firawa Lagoon

Examination of the A Anandari maculosa Stocks iy Tarawa Lagoon

Research Programme into Bat-tish Populations m Kbt

A comparison of the Frteciveness of Ditferent Fishing Cratt in
Tarawa Lagoon

Assessment ol Athuli vulpes Stocks | wSouth Taraw

Dt Collection on Abemima and Butaritir Refation to (he
Outer Island Trial ¢ ommercial Fisherjes

Fish Aggregating Devices Monitorimg
fwlel R < {

Data Collection on Kiritima
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Study of the effect of Causeway Construction on (a4} Sediment
Movement in the Fazoon and () Fish stecks i the Lagoon

Eflect of Reel Blasting on Tevels of Cisuatonin i Lagoon and
Ocean Side Reef Fishes,
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WORKING PAPER 10
THEUNIVERSTIY OF GUANATARING | ABORA TORY

IO R—ichmond

UNDERGRADLU AT OPPORTUNIEIES

Fhe Nanne 1aborana, onger - numerous andergraduite researh
ANSNLSP S Cacl semetor enabloe mrerested students (o Qo
pracucal epenicnce Gopndd manne soences, Oppoitanities also
exist tor andependent s, Proctanr whnch aliow Students o pursue
A parbcula area o intege g

2. FHEEGRADU AT PROGIR AN

Fhe Unersiy ol G offers o vndinate proeam ol <tudy
leadme 1o the Muvers o) s, enee e Biolows with specalization
tropicin nio e bioloos . IThe NS destee requnes a0 ol ol A0
Semester credits of o o thesis research, The Proviam s
desiened 1o Careers e respeandls coral et crofoey
cinronmental protechion. ooguultun fsheties, mame Jooloey
mcrobiolosy and botan, 11 i e ares students 1or Tature entn
mo- PhD. progiams, | he prostam: vovdes o baiaice berween
Eihoraton . teld, i theoretnoal audies and ciiphastes the use of
modern cquiprent and reseush technigues,

RS FACTLHES

he  Unnversin ol Guan Marine  Laboratony, v mult-
disciplinanrs research taahin, A3S00r research vessel, two smaller
owtboiwrd motor cratis, g well A onflatables allow Gocess 1o the
diverse coral reet b which suround the <Land, Fhe Nanme
Lab mamtans lowmy seawater svem wil namerous tinks oy
the calture and mamtenee o) Mone oransms A\ Shop technel
SCICes wing s at the laborvar, and e Blme techmonns provide
techmical suppore 1o research projeces Feld and laboraton
cquipment nclude a4 cusrent meter. an undersater color deo
SYStem, omveen and sPeatlic on meters prabes, Gilson
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resprrometers,  a o ophihzer, o chlonde auetor, nucrobomb
calommmeter, hight meters, ashime ovens, reheeiated  centnifage, an
environmental chambeis o CHNN anaiers clectiophoress equipment,
histolagtcal eqgumpment and supphies. and chiromatographic equipment
and supphes. The Lab bas TEIRN and TBAL compatible computers,
several ot which heee the capaaite tooan Lazer statsticd and data
hase packases Both plotters and acdimteer are alsoasaibable,

4. FHE USNIVERSNITY

Ihe Unecersits or Guam s a public Land Grrant instoitution
established as the onkb LSS unersiy an the Western Paahe, T
seroes o the pomary insttuton ot hither learnme for o region ol
the Pacoiie almost as Laree as the contimentid Lo The campus s
focated oo blult overbbobime the ocean about o nules Trom Avani,
the capital of Guame Total enrollment i~ approuamatels 23000 students,
pre-ontd, ndudime S-S stadents me the Gradoate Program n

\
Brodow,

Al THE TADIAN AQUACULTURE FACHLNTY

Fhe Universits ol Goam Manme Laborators coliaborates with
the Department of Commerce and the Collese of Aenculture and Tate
Screrices nomantamng the badin Aquaceiture Fachity. This facidim
meiudes e mdoor and outdoor tiberelass ankss concrete racewiys
and TpondsToshich can o beowsed ath eitber sea water o brackish
water. An algae cubture sostem provsdes tood o rasime o disersity
o nertebrates and mnertebrates, Projeds presentls andervay clude
Macrobrachwim, pinnacids, rabbatishand sea cacumbers,

0. GL AN

Guam s a0 US termtory (pop. 115000y with an clected ol
government. The 205 square mile istand s situated e 1309N, 14390
m the western Faahe with New Gaimea as the pearest Large land
mass. Arr temperature ranges from IN93" 0 Water sports, diving,
hshing and beachcombing are tvonte pasiimes on the sland. The
ceonamy s highly dependent upon toursm and military expenditures.
Guam s within the USC domestic manls system. There are pood
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telephone connections 1o the VIS0 mainland and other countries,
Modern hospitals i medical Tnaboes e awoalable,

7. FHE REEES AND ENVIR( INNTN

Guam is sarrounded by thriving, diverse coral reels and
therefore: provides excellent apportumbes for the study of tropical
marine biology, Abour 300 Spedies ol scderactmian corals, 220 species
of marine plants, 1030 speaies ot molluses, and SOp) species ol coral
reet fish ndicate (g Guam s within one o the  richest
biogeograpine provinces et saudied. The Jab s Hnique amony S,
marme Laboratones with moder Liboraton tahnes and cytipment
sttuated dess than 100 - o a biologicallv ch o rect, with
other reet habias watlnn o, dvcess o dand dnd small bowgs

S FINANCIAL SUPPOR |
Uniderpraduate and Giraduate  stodent financial SHpport s

avatlable  through  research assistintships  on Brnts  or - contracts

awarded o lecalty of the progrn,

9o THE FACULTY

Steven S, Amesbury, pPh., University  of - FHawaii: Ichthyology,
population biology,

Charles 1. Birkeland, Ph.D.. University of Wishington: Community
ccolopv, species interactions.

Stephen G Nelwon, Ph.., University  of Calitornia-Davis;
Aquacalture. coral rect ccolopy

Valerie J. Paul, Ph.DLSapps Instinute o Occanogaphy; Marine
chemical ecology, natu al products chemistry,

Richard H. Randall. M.s.. Lnversiy of Guam: Coral txonomy and
ccology, isfand geology,
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Robere H Richmond, Phub. stare Uninersity of New York at Stony
Brook; Coral physiolovy and Lival ecology.

Burrv D Snuthe MSL Uneerat, of Giuams Marine Pxtension Agent,
Universaty of Thava-Unnersity of Gram Sea Girant Progran.

Chredopher S0 Tobbane PhD. Smmon Traser University; Phyeology,
Al Physiotops,

Fanest A Maton, PhbDL o Unneraiv of - Connecticut; Marine
microlmlog  (Coordimator, Graduate proveam in Biology ),

Rov 1. Isuday PhoDL Unesersie of Wisconsin, Aleal tnonomy and
ccalogpy. :

MARINE EABORATORY
ANNUATL REPORTFISCAL YEAR 1987

CONFPINUING PROJEFCTS

Marine  Assessment ol the Obvan-Nattan Reet Area, Saipan.
COMMONWENLTH OF THE NORTHERN MARIANAS ISLANDS
(S11419)

Chemical Detenses in Fropical Manne Alsace Herbivore Deterrence
and s Relanonship o Varianon in the Production of
Secondary Metabolites, NATIONAL SCIENCE FOUNDATTON
($92,559),

Flistotic Iventory of Manne Mammals o Nicronesi, SOUTTH
PACHTC REGIONATL ENVIRONMENTAL PROGRAMME (34,000

Marine Astessment ol Northern Fanapag Lagoon and Barnier Ree,
Siipan. COMMONWEALTH OF THE NORTHERN MARIANAS
ISLANDS ($10.011).

Survey o Yap  Fishery  Resources. FEDERATED  STATES  OF
MICRONESIA ($27.071).
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Interoceanic Comparisons. UNESCO ($10,250).

Are Population Densities of Herbivoreas Reet 1ishes Determined by
Productivity of ihe FHabig? (Year 1) SEN GRANT ($29.409),

University  of Guam Sea Gt Fxtension Serviee, SEA GRAN
($23,075).

Role of Seagrass Communitios m the Biology of Coral Reel Fishes:
Experiments with Artificial Seagriss Beds, (Year 2D SEA GRANT
(§12.255).

Coval Reet Newsletter, SOUTH PACIEIC R HONAT ENVIRONMEN
PROGRANMIS ($2,000).

NEW PROJECTS

Alr Sampling Collection, OFFICE OF  ATMOSPHERIC
ADMINISTRATION (34, 180,

Bioassavs of Tanguisson Power Pl Dischairge Water Toxicity and
Apra Harbour Temperiure Monuoring.  GUAM POWER
AUTHORITY ($10,000),

Chemical  Interactions of - Coral - Reel Tnvertebrates, NATIONAL,
INSTITUTT OF ) TEALTH (308.450),

Herbivore  Deterrence as anIndicator of  the Pharmacological
Activities of “Fropical Aloac. SEEA GRANT ($29.910).

University of  Guam Sex Girant Extension Se.vice, SEA GRANT
($22.998),

Program Development Project. SIEA GRANT ($15.000).

Rescarch  Lixperience  for Undergraduates, NATIONAL SCIENCI:
FOUNDATION ($4,310).
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COMPLETED PROJECTS

Equipment and Refurbishment ot an Amalytical Laboratory on Coual
Reef Biology at University of Guam. NATIONAL SCIENCE
FOUNDATION (338,000},

Flora and Fauna Sunvey of D, HAWATAN  AGRONOMICS
($30,025).

Pealopical Interactions: Among Tropical Coastal Beosystems, SOUTH
PACIFIC REGIONAL FNVIRONMENT PROGRAMME ($125,580).

Pagatele  Ray - Sanctuaries Projects Baselie Suivey 1o Establish
Biological — Assessment for - Resources GOVERNMENT O
AMERTCAN SAMOA (58000

Al Sampling Collection, Ob b Ol ATMOSPHERILC
ADMINISTRATION (82.087),

Acquisttion ot Fquipment tor UOG Marme Fiiboratory. NATIONAL
SCHENCE FOUNDATION (s:HL000).

Role of Scagrass Communities 1 the Biology of Coral Reel Fishes:
Experiments with Artificial Scagrass Beds (Year D SEA GRANT
($12.760).

Are Population Densities of Hetbivorous Reet frshes betermimed by
Productivity of the Fabitat? (Y car 1) SEA GRRANI (831,994,

University  of Guam Sea Grant - Bxtension Service. SEA GRANT
($23.171).

Bioactive  Sccondary  Metabohites from Tropical Marme  Aldgae and
their Role as Chemical Dofenses Aganst - Herbivores. SEA
GRANT ($10,000).

Chemical  Defense  Adaptations  m Tropical Marine  Organisms.
RESEARCH CORPORATION ($10,000).

Bioassays of Tanguisson Power Plant Discharge: Water Toxicity and
Apra  Harbor  Temperature  Monitoring.  GUAM - POWER
AUTHORITY ($12.000).


http:sc;lgra.ss
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Nitrogen Budgets in Tropical - Aquaculture Systems. USDA-HATCH
PROGRAM ($9.000).
Sunvey of the Feonomic Seaweeds of Yap Fagoon with Survey with

Existing Fishponds in Yap Proper. YAP STA L DEPARTMENT
OFMARINE RESOURCLS (5 L000)

Review  of - Aquacalin e Devclopment i (he US-Atfiliated  Pacific

ISands OFFTCE OF TECHNOLOG Y ASSESSMENT ($2.000).
Review of Non-Living Mume Resources mothe US-Actdiated Pacific
Iands, OFFICE OF THCHING G ASSESSMEN T (£2.000),.

Review  of Inuoduced Species i the US- A ffiliged Pacfic Islands.
OFFICE OF TECHNOLOGY ASSESSNEN T (52.000).

MARINE L ABORANTORY
ANNUAL REPORT FISCAL YEAR [98Y

CONTINUING PROJECTS

Marine  Assessment of the  Obyan-Naftan  Reef
COMMONWEALTH OF 1111 NORTHIERN
($11.419)

Area,  Saipan.
MARIANAS ISLANDS

Chemical Detenses Fropical Matine: Aleae Herbnore Deterrency

and s Relionship o Varanon  in the  Production  of

Secondary Metabolies, NATIONAL SCHINCE FOUNDATION
(392,559),

Historic Inventory of Marme Mammals i Micronesia, SOUH
PACIFIC REGIONAL ENVIRONMENTAL PROX HANMME ($4,000).

Marine Assessment of Northern |
Saipan. COMMONW
ISL/\NI)S($H).()H).

anapag Lagoon and Barrier Reet,
EALTH OF 1THE NORTHERN MARIANAS



204

Survey of Yap Fishery Resources. FEDERATED  STATES  OF
MICRONESIA ($27.071).

Interoceanic Comparisons. UNESCO ($16,250).

Coral Ree! Newsletier, SOUTH PACHFIC REGIONAL ENVIRONMENT
PROGRANME ($2,000).

NEW PROIECTS

Air - Sampling  Collection.  OFFICE  OF  ATMOSPHERIC
ADMINISTRATION ($4,1806).

Bioassays of Tanguisson Power Plant Discharge Water Toxicity and
Apra  llarbor  Tempersture  Monitoring. GUAM - POWIEER
AUTHORITY ($10,000).

Chemical  Interactions  of Coral Reef Invertebrates. NATIONAL
INSTITUTTE OF HEALTH ($68.459).

Flerbivore  Deterrence  as an Indicator  of - the  Pharmacotogical
Activities of Tropical Algae. SEA GRANT ($29.910).

University of  Guam Sca Grant Extension Service. SEA GRANT
{$22.998).

Program Development Project. SEA GRANT ($15,000).

Rescarch  Experience  for  Undergraduates. NATIONAL  SCIENCE
FOUNDATION ($4.310).

Baseline Survey of the Ngerukewid Reserve, Palau SOUTH PACIFIC
REGIONAL ENVIRONMENT PROGRAMME (SPRI:EP) ($9,300).

Sea Cucumber Fishery Development in Micronesia-Guam. PACIFIC
FISHERIES DEVELOPMENT FOUNDATION (565,000).

Reproductive Biology of ‘Three Sea Cucumber Species of Potential
Commercial Value. US. DEPARTMENT OIF AGRICULTURLE

COOPERATIVE STATE RESEARCH SERVICE with COLLEGE OF

AGRICULTURE AND LIFE SCIENCLES (CALS) ($10,000).
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AGRICULTURAL, EXPERIMENT STATION

Rescarch Projects
1987-88

HATCH SUPPORTED PROJECTS

Project No. Title
GUO01 General Administration of Federal

Grant Funds Research

GU008 Determination of Plant Discases
on Giuam

Guootl Initial Soil Fertihiy Survey of
Guam

GU0020 Improving the Status of Tropical

Fruits through Selection,
Introduction & Breeding

GUOO24A Development of Integraned Pest
Minagement Systems on Giuam

GUO030 Evaluation of Dilferent Cultural
Methods for Production of
Ornamental Plants in Guam

GU0036 Economic Feasibility of Growing
Selected Fieid Crops on
Giuam to Substitute Importe d
Feed Grinns

GU00s52 Effect of Exogenous Growth
Regulators On Growth, Yield
and Quality

GUO00sY Reproductive Biology of Three Sea
Cucumber Species of Potential
Commercial Value

Budget

$239.481.60

$78,880.00

$110.868.00

$108,075.00

$105.964.00

$98,342.00

$51.699.00

$108,999.00

$10,000.00


http:10,000.00
http:108,999.00
http:51,699.00
http:98,342.00
http:105,964.00
http:108,075.00
http:0,868.00
http:78,880.00
http:IXIPFIJI.NI
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GU0060 Bioenergetics and Behaviour of
Larval Rabbitfishes
(Siganus spp.) $20,000.00

Subtotal $1,052,657.00

HATCH REGIONAL RESEARCH

GU0015-84 Establish, improve, and Evaiuate
Biological Control in Pest
Management $70,862.00

GU0022-W124 Water and Nutrient Management of
Crops Under Micro-Irrigation $37.265.00

GU0022-W 147 Biological Suppression of Soil-Borne
Plant Pathogens $4,000.00

Subtotal $112.127.00

SECTION 406 - GRANTS

Gu0037 Use of Locally Produced and
Available Feedstuff on Guam
for Animal Production $25,073.17

GU0045 Effect of Cultural Practices on
Disease Incidence and Severity
on Bellpepper $40,312.69

GU0046 Biological Cortrol of the Weed
Chromoiaena odorata $10,898.51



http:10,898.51
http:40,312.69
http:25,073.17
http:112.127.00
http:70,862.00
http:1,052,657.00
http:20,000.00

GU0049

GU0050

GU00s3

GU0054

Guonss

Guons7

GU0058
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Potential of Potato Production in
Guam, Saipan, and other
Micronesian Islands $46,914.00

Developing Crop Models for Cassava,
Corn and Papiva on Guam $5.148.12

Promote Flowering and Dwarting of
Winged Bean with Plant Cirowth
Regulator $50,358.96

Biology and Control of Mango Shoot
Moth and Mango Bloteh Miner on
Guam $08,321.58

Evaluation of Produace Market
Potential and Production
Constraints in Micronesia $5,107.52

Biology and Biological Control of

Red Coconut Seale Furnacapis

oceania Lindinger $41,529.72
Environmental Factors Altecting

Flowering in Some Vanda and

Dendrobium Hybrids in the

Tropics $25.774.23

With the University of Hawaii - 7 e Role of Nitrogen Fixation

in Sustainable p

roduction of Agroforestry Systems $4.037.00

Subtotal $323,535.50

————

TOTAL $1.488,319.50


http:1,488,319.50
http:323,535.50
http:4,037.00
http:25,774.23
http:41,529.72
http:5,167.52
http:50,358.96
http:46,914.00
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GUAM AGRICULTURAL EXPERIMENT STATION
THGHLIGHTS

Continuing colliaborative work with:

1.

o

:I:.

0.

8.

9.

10.

Asian  Vegetable  Rescarch  and - Development Centre
(AVRDCO)

International Benchmark Sites for agrotechnology Transfer
(IBSNAT)

Soil  Management  Support — Seivices (SMSS) - The
tnternational Arm o of  the US.D.AL  Soil  Conservation
Service (SCN)

Guam. USDA. Seil Conservition Service, (8CS)

University of Tawai

South Pacific Conmumission (SPC)

Commonwcealth Institute of Biological Control, Bangalore,
India

U.S. Agency tor International Development (A1D)
Northern Marianas College

College of Micronesia

Republic of Beliau

East-West Center

International Potato Rescarch Center

United Nations Development Program (UNDP/FAO - SPC)

Cooperative  State  Research  Service,  National  Pesticide
impact Assessment Program (CSRS - NAPIAP)
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16 Animal and Plan Health Inspection Senvace (APHIS),
USDA

7. USDA Oftice o Intemational Coopeinton and
Development (O1C)

8. International Board  for Soil Rescireh and Management

(IBSRAN)

Internationa! Participation:

. Coordinated and hosted the IN International orem on Sail
Fivonomy and Meratechnoloey Pransier, 198

2 Coordmated the 11 Tniermatonad Waorkshop ot Add Soil
Nianagement, Bela, Juse

3 Coordinated  the Internatona W orkshap on Riological
Cantrol of Chromolacna odorata, hiiland 19SS
4. Scientists participaton in International Meetines
i £

International and Natong| LRecovnimon;

L. Three rescarch proyects ated o the US. Congressional
Report fustifying tnding tor various acncultinal rescarch
grants for the naton's tropical and subtropicil areq.

!\)

Acknowledged leadership in the Pacine region m o the
ficlds of Biological Control ol Insect Pests,

3. Resource person Internationl meetings in the ficlds of
Entomology,  Plant Pathology,  Hortculuze, and  Soil
Science.



210

Sumnutry of publiciations, 1986 and 1987

Retferred Journals - B
Abstracts 2
Procecdings - 7
Technicial Reports - 5
Pamphlets - 18
Chapters in Books - 2

The Agricultural Experiment Station scientists - teach the
bulk of the Resident Instiuction Programs of the College of
Agricultnre and Life Saences,

e AES has Hatch Projeds waith Maeme Laboratory
scientists (Do Nebson and Richmond) and one wath o Professor
(Dr. Chu-Tak Tseng) at the College of Arts and Saences,
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WORKING PAPUR 11
THE USPANSTITUTE OF RURAL DEVELOPMENT
FONGA

S. .\l(lulgz;mg!unngu»

L. INTRODUCTION

The Institute of Rura Development, one of the established
institutes of the Universine ol the South Paciic, s sitaated in the
Kimgdom of Fonga T was etablished m 1S wuh 1y tundmg trom
the regional iome | alfocatien. The onginal tunding enabled e
University 1o develop g Complex in Tonw., whiche with orhe
dNIGCe, cunrentdy houses the [R]) and the Lisp Fongie Farension
Cente,

Fhe capital development andertahen with BEC tunding consists
pamanly ot o dormnor . Dlock & watt house, o workshop,
chssroam, and dinmng room faahiny, Iy addition, o nimbus ang d
landrover wepe provided. Later, with Austiclim Awd donated s,
an-olhice bock and wo worhshops were completed e JURT The old
workshop was comerted mio Loeonterence dasstaonm hlogk, while
the old classroom wis converted mia HIOTMAtOn- e~ ce contre.

Extra tunds were included mothe T ome | oy Prograimmes, which
continued with the allocation trom the revional {ome Hootunds,
Futare programmes aie (o bedeveloped by oy consultanay team which
will begin on the 1w weekob And 19890 s are to be
brovided from the EFC 1 ome HErewonal allocagion,

The pnme objecne o the Insttute s 1o s region:y
overmnments anthewr endeayoge 1o develop the yurad apeas, More
pecitically, the outcomes thag (e In~titnte hopes 1o achiey e ares

4 to cncourage and taythes OO e aevaties with othe
agencies which promote ol development i (he region n
order  to provide  ap Integrated  approach o rural
development  while amording  unvarranted duplication  of
resources thus achicving more CHCCNG programmes of
action.



by To acquire, adapt and develop products, techmques and
processes  which  mav improve  the  gurity o rural
activities and encourage innovation i the tural sector.

¢)  lo mcrease  the skills and Knowledpe ot the rural
population.

dy  To coceuraze the wider paroapation of purab people in
the estabbishment o natonal deselopment priorities and
the implementahon action programmes,

¢} To promote the recopmbon by opural people ot the impict
of rural desclopment processes on the tural environment,

1} I'o stmulate the transter o relevant mlormation: between
other agencies and el commumties i o maener which
Inappropeate to the needs ol rural communities,

Lo AUTIVITIES

Fhe Institute hopes o achieve ats objective by adopting the
ollowing strategies:

) conducting short traming courses, seminars, workshops on
aowide range of subjects aimed at increasing awareness of
local potential.

b)  collecting information concerning the social and cconomic
parameters  critical  to the  development  of - the  rural
communities.

¢)  building up o dibrary of relevant publications, creating an
information centre and dissenuinating this information by a
variety of - means including  news  sheets, course and
workshop nuatertals and public addresses.

d)  mounting practical studies on the local applicability and
acceptibility of technigues and technologies in agriculture,
mdrine and rural technologies,



o
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¢} providing a4 consnltiney seRce o regonal governments in
identifving  areas  and programmes  most cntical to the
development of rural communitics,

3 PROGRAMAS

SO Lars the TRD i foctased mosth on training. The research
on the other hand hie been onented primanly towards obtaming
information needed by (he i programmes. nlormation from
research projects wis Promanihused g basis oy semmars or
traming programmes. An cvample was the technolopy programme. 'he
stove workshops were based on adaptive research undertaken at the
IRD.

Phe Gieis of acininies covered aownde wen ol mierest, ranging
from rural busine~ Hlanazement to technology, Atlempts were also
minic o amopd duphcation with othe CNINEINEapenaes. Fxeept tor
DNl trmmng. no Qe aoriculture actnvities were
undertiken The man aes weres gt the besmmng, rur) business
nnagement. food - technologs | Pardsetennan rammye, women  in
development  and dppropride technolopy The  tood technology
PTOSERNIMC Yo ~oon termated Jue 1o ~hottige of tunds.,

31 Lrnnig

A number of g projects were undertaken in the above
areas. The approach wis at two feveds:

b regtonid devel short term g undertaken ar the IRD for
traineis

bY national level short term trwmming using the tramers from the
regional evel trammg in cach country. The rationale tor the

choice of the national Jey el UHINE I8 twWo Told:

) tostrengthen the traming skills of the trainers, and

[89)

) 1o begin 1o disseminate the skills that the trainers
dcquired.



3.2 Infornudion Dissemination

The general objectve of the information dissemination project s
to reduce the gap o the swanlable technical information at the
national level The R mtends to obtin the relevant mformation
cither from other sowces ot rom adaptive rescarch wind - dissemimate
it through publications such as lestlens ete,

In addivion, trammg matenals have been developed tor use both it
the reztonal and national level trammng projects,

33 Rescach

Fhe researeh activities hive been directed to simidar sireas as
discussed g the triunimg section,

According 1o directives trom the region, the priority area has
been g, cosely tollowed by mformaton dissemination. 10 musl
be stressed here that the swtivites of the TRD e totally dependent
on o extermal assistance. Stee the begmome, the THC has been
generous e presdime e necessars tundmes ATDAR S daough an
NGO, provided the fosds tor the women s deselopment project. All
these projects e been conmpleted saccesshully,

It s worthwhide mentiomne here that the Giovermment o Fonga
provided  tunds from then hiliteral progtgume tor the 1RD - 1o
undertake o tamme project me Tongas None of this tund s avarlable
for the rest ol the regon.

4 INSTTTUTTONAL ARRANGENENTS

The TR has an Advsony Board which meets onee a0 year 1o
determine tuture progiammes and review previous activities. Because
of the multiciphmary nature o pural development, tis dithicalt to
determine niembership e the board. Tn TISS, 0 was proposed (o use
the  same advisory bourd  tor IRETA. Therefore  the natiopal
representative it the board s the natonal Ministry ol Agriculture
or its equivilent,



[
]

5. FUTURI:

The future programme ol the TRD s dependent on g consultaney
to be undertaken during the month of March (stringht atter this
consultation). Funds will then he avarlable tor prosiammes i the
future. The Tunds are provided from the revonal allocagon from thee
ELC Lome 1 programme. fhe areas concerned and Gie aetinanes ape
unhkely 1o chanee, Bt 1t must he teatized et thes tand s for )
the Pacthe member stines of e ACT But s does oy precluoae
other sources of funds which mua, be alable ar bater dares
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WORKING PAPER 12
THE USP SCHOOL OF AGRICULTURE AND INSTLTUTE
FOR RESEARCH, EXTENSION AND FRAINING IN
AGRICULTURE (IRETAY ATO L AGRICULTURAL ACTIVITIES
AND ROLEIN ATON L RUSEARCHEOR DEVELOPMENT

Seurnanatata Madeolm Hazelmah

BACKGROUND

The agricultural taculty ol the University of the South Puacific
is located on ity Alafua Camipus in Western Samoan [0S acadenic arm
is  the  Schoal  of  Agniculture (SOA)Y  which  currentdly  oifers
programmes of study leadimg to vanous agrcultoral quabitications - i
one-vear Certihcate e Practicd Apricufiare, a0 2-vear Diploma in
Propical - Agniculture, o Savear Hachelor of Agriculivge, a0 one-year
Advanced Cerohicate e Teachig Avnculture, and a0 2-vear MNister
i Agricuttural Eatension s careentdy bemg considered to address i
need expressed bvonational departments of agniculture in this area.
Graduates  of - Aladdua can be tound  at all Jevels of government,
private enteeprses and regmonal mstitutions with approzimately 90
PCICCnE 1 2OVCTNIMent s e,

The "problem sobving and service arm™ of the Alifua Campus s
its Iostitute tor Rescorch, Batension and Training o Agriculture
CPRETA) which o i name adicates, has 3 focus areas - Researe,
Pxtension Outreach wd Training, Inaddition it has service functions
1o support regional and  national needs in the arcas of chemical
analysis, statstical adasine, plant tssue culture, consultaney service
and Iibrary services o nane aew,

In support ot the wark of the campus all stafl have both SOA
teaching as well as institute tunctions. Financal and - other support
is proviaed i a number of donors, namely 1C, USATD, UNDP/FAQO,
AIDB, CTALISNAR, CGA, and UNICEL. In addition are o number of
collaborative projects with ACIAR, ADAP, and others,

I Associate Director for Extension and Training, IRETA.
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2.0 RESEARCH AND DEVELOPMENT ACTIVITIES IN ATOLL.

AGRICULTURY:

2.1 Current Research
IRETAS current research is focussed under nine (M research
themes. These inchude:

B Intensitied, Sustained Cropping Systems,
iy improved Gienotypes,

i) Tissue Culture,

iv) ("m‘l(mllim.{ Pests and Discases,

V) Al Agriculture,

Vi) Local Ingredients for Livestock Feeds,
VD) Appropriate Cost-Efecty e Technologies,
vill) Agricultural tconomics, and

X)) Youth and Women in Agriculture,

2.2 Guidance

The guidance tor TRETA' Gind the SOA'S) work s provided by
the Directors of Agriculture of national gorernments in their role as
IRETTAS Regional Advisory Board (RAB). 1t was with this group’s
inittative tht IRETA, in Kiribati in October of 19g5s, coordinated
meeting of st of Agriculture Departments of - atoll countries  to
examine the  unique problems and needs of these countrics. That
meeting  prioritized  he research, extension and training  needs  of
atoll countries as fotlows:

i) Study of the traditional and improved farming systems in
atoll countries,

i) Development of low-cost irrigation systems for vegetable
production,

i) Analysis of Jocal livestock feeds,

iv)  Soil management in regard to the mineral  content of
mulches and compost; and water relations,

v)  The offer of meristem tip cultured  and disease indexed
cloves of sweet potatoes,

vi)  Training  of local staff  in - coconut production  and
experimentation,
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vii) Intercropping of coconut,

viii) Micronutrient fertilisation of coconut,

ix) Social science  study of  farmers’ attitudes  toward  the
adoption of new  technology, especially to the  coconut
replanting schemes,

x)  Cyrtosperma breeding for salt tolerance for short duration;
tissue culture and descriptor list,

xi)  Vegetable production integration with livestock rearing.

Other priorities that ranked equal but lower than the above
topics were:

1) National extension workshops

iy Producton of farm radio programmes

i) Development of the techniques tor the rapid propagation
of Pandanus

iv)  Publication ot methods of propagating breadfran

v)  Tissue culture of breadiruit

vi)  Stocking rates and mamagement of goats; management of
pigs and poultry

vil)  Study of ditfferent systems of mulching

viii) Study of siabinity in Cyrtospernu pits

ix)  Conducting of soil surveys

x)  Coconut post-harvest technology

xi)  Information on methods of cultivating Colocasia on the
atolls

xii)  Development of Colocasia  cultivars for leat and  corm
production on the atolls

xiii) Update Small’s book on "Atoll Agriculture”.

2.3 Current Activities

Guided by the above as well as by other information, (e.g. the
annual RAB meetings), IRETA has initiated research, extension and
training activities which  have tried to address the needs as
prioritized. A summary of such activitics follows.
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Research

1 Atoll Agriculture

Studies determining the usefulness of composts wit]
added  fertilizers,  use  of different plant media wit|
fertilizers,  use ol water-saving techniques (polythen
sheeting bags and Agrostoke), nnklc nrigation for swee
potatoes, cultivir introductions and - seleciion with swee
potato;  pandanus rap.d mutuplication,  ind phan
introductions  n cualuations of potentially useful plants
which include cirus, cutnut. black pepper. tiro - and
sapodillia. With Tvestock, research has concentr ted  on
focal feed  tormulation  fo Pl Phe fitter has shown
excellent results with formuliions  as Jocal fresh fish,
copra, coral sand and ¢reen,

1. Regional L Rescarch with Poter

b Aol Apphication

These mclude vegetable vanretal sareenings, biological
pest control ot Mimosi mvisi, and tssae culture ACLvities
which will enable safe transter ol plant genetic material
as well as for the safe Keeping of eermplasm collections,

Training

—_— s
| Formal

Condensed course formats were oftered i 1986 1o
dlow  regional stalf trom departments of agriculture to
undertake courses at Alafua while not being away from
work for too long. Due o the hmited mimber of such
students,  these courses were ot otlered  thereafter,
Currently  the  Certine: e Agriculture and the
Preparatory Year ot the Diploma in Agncultare Programme
enables  students  with imited  high  school preparation
(especially  those  from atoll countriesy 1o gain valuable
qualifications and preparation for higher fevels of study at
Alafua.



1 Informal

Requests  for naticac: workshops —in Agricultural
Extension methods were fulfilled with such workshops for
30 plus Kiribati and 20 plus Cook  Islands Extension staft
in 1987 and for 20 plus Touvatuan and 3 Tokelauan staft in
1988, Plans are in plice for a workshop in June this year
for 20 plus Tuvaluan and Tokelauan staft in the use of
radio, and for 6-8 Cook Islands staft tfor a November
workshop on report writing.

233 Information Outreach Services

IRETA  has in phlice an Agricultural  Information  Support
Network  which includes  the  Agrncultural - Liaison  Officer (A1.0)
Netweork, the Agricultural Intormation Network (AIN), Radio and
Satellite Gind 1o be added this year, Video) Communications, Library
Services, agricaltural pubhcations  geared  to various categories  of
clientele, important Jinks with regional and international agricultural
information datit bases (AGRIS, CARIS, ete) bibliographic services,
institutions and igencies,

30 IRETA AND THE PROPOSED KIRIBATI ATOLL RESEARCH FOR
DEVELOPMENT PROJECTT

3.1 SOAJIRETA as a Regiongl Institution

The SOAIRETA as  regional institution mandated to support
the agricultural cducation rescarch and  support nceds for member
countrics of the University of the South Pacific is committed  to
these roles.  Thus it requested by the Kiribati government, and if
the resources are made avalable for implementation of an atoll
based devetopment project, the SOA/ARETA would be very interested
in and qualitied to play a leading role.

3.2 Arcas of Expertise

Arcas in which IRETA can make signficant contributions
include:
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Agricultural Education

Agricultural Bxtension and Comunication
Agricultural Economics and Farm Management
Agricultural Fngincering and Appropriite Technology
Animal Science and Production

Soil Science and Agronomy

Tissue Culture

Research Planning, Management and Analysis
Training

Others

3.3 Past Experience

Biased on past CXperience, atis imperative however that the
following factors be gven adequite attention if any etfort in this
planned project is to Fave major impact:

i) Political commintment oevond Lip service to the importance
of atoll research:

) Organisational AUpportand - coordination  from the
important government and non-government ministries and
agencies that play Important roles;

) Adequate financal and manpower (several disciplines and
at all levels) support to ensare sUCCess;

iv)  Guidance from an mtluential and knowledgeable group or
body to ensure that programmes and projects undertaken
are relevant to aol] (Kiribati) needs, including  adequate
attention to the carly inclusion of needs analysis, learning
about  traditional knowledge,  und cormmunications  and
extension phases as well.,

3.4 Participation in Consultation
Lallicipation i Consultation

The participation of an SOA/IRETA representative  at  this
consultation will help to further clarity IRETA’s role and position as
regards to this project  proposal. We thank the organisers for
extending to us the invitation to attend.
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WORKING PAPER 13
CCOP/SOPAC: ONGOING ACTIVITIES AND
CAPABILITIES WITH PARTICULAR FOCUS ON KIRIBATI

Jim Eade!

1. INTRODUCTION

The Committee for Co-ordination of Joint Prospecting for
Mineral Resources in South Pacific Offshore Areas (referred to
briefly as the Co-ordinating Commiitee tor Offshore Prospecting,
South Pacific, and abbreviated CCOP/SOPAC) is  an inter-
governmental body established to:

a) investigate mineral and other nonliving resource potential
in coastal, inshore, nearshore and offshore arcas of its member
countries;

b) gather baseline data to determine design criteria tor
engineering works or other developments in the coastal zone,

¢) co-ordinate marine geological and geophysical — studies
being made in the region; and

d) train nationals in the implementation and management of
their work programmes. Member countries are corrently Australia,
Cook Islands, Fiji, Guam, Kiribati, New Zealand, Papuia New Guinea,
Solomon Islands, Tonga, Tuvalu, Vanuatu and Western Samoa.

2. ORGANISATIONAL STRUCTURE

Since its inception at Suva in 1972 under the sponsorship of
the United Nations Economic and Social Commission for Asia and the
Pacific (ESCAP), the Committee has met annually to review work
completed, and to discuss and plan future work. In 1984 the
Committee reaffirmed its legal status as an independent, regional

1. Deputy Director, CCOP/SOPAC Technical Secretariat.
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inter-governmental body by usx  member countries  signing a
Memorandum of Understanding.

In Lie 1974, a4 United Nations Development Programme (LUNDP)
Marine  Geologist was appomted and a0 Technical Secretariat
established  in - Suve, P By the end of sy stalting - at the
Technical Seceretariat (ncluding LINDP project sty had crown o g
fevel of 19 professional and 19 SUDPOEE persone,

The  Commitice has o well developed  Work Programme
consisting ol more  than 100 Countiy: Projects and more than 40
Regional Projects Countis Projects detine apphed work requirc by
mdiwidual members (o e with then countnes’ development
programmes. Fach vear, at the Comnitiee's Annual Session, the Waork
Programme 1< reviewed and wopk teduired s members 1o help them
meet therr Project objecnes i dentuted and programmed  for the
following vear. Thie work then done by the Techmeal Secretariat
Or With assistance 1ram other < and co-ordmated by the Secretarae,

R} NATURE OF WORK PR TRANTALY

Surves  work Imestuzating nesrshore and - oftshore mincerals
started an 19730 Vessels were chartered tor oftshore SUIVEYs  every
year from 1977 (o Jus] mdudmg o 6-month Charte cach year for
the 3-vear perntod 1979- 108 Since TUST ottshore work his ConUNLCa
on-mator occanographic - essels provided s special contributions tw
CCOPSOPAC by donor sovernments, and on vessels avinlable locally
throughout — the region.  (nishore prospecting. work has been
undertaken  for hvdrocarbons, polvinetalhc lerromanganese nodules
and  austs, hydrothermal deposits, submarine phosphites,  and
precious corals, Nearshore work began in 1975 with searches being
made for placer gold and fagoonal  bauxite deposits. In 1978 the
nearshore: programme wis expanded to include construction materials
and precious corals. In - 19) coastal andinshore baseline  and
environmental  studies commenced. Subsequently  wave energy  and
geological hazards have been incorporated into the CCOP/SOPAC
Work Programme,

Training of national stff has been conducted onboard ships, at
the  Technical  Secretariar, and atworkshops and  special - courses,
including the annual  arth Science  Certificate  course conducted
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jointly with USP. Coob »oPAac pablshe rechoe ol antoningtion
through the South Pactie Slarme Geodoonal Sote e Tedhnivad
Bulletin senee, aad omternad report-0 and s poodhiees a0 gqrianterks
Newsleter and an Annual Procec g wobime 10 has spansoied
workshops on petroleun potental, oftshore and ncacshore: nimeral

resourees, ottt o votal apereraic, cshal s processessand

rectonal tectones

4 FUNDING AN SEPPOR]

Prvanciad cappoit of approannatein B 300 mthon annuatly -
Aoanternational agenoes (promantdy the

ctrenthy beine piovnded
UNDPL donor ceccascet and the member counties themsehes
Substantinl whdiienad apoest e foeme o cer e s provided o
COOPSOPNC by oo ot eenbe dhoer b paagor oIt
Achvties supporiny o nchind Ceetnans Canedae Dedera

| .o ' o

Republio of Guernane, Foaees bpan Setherbst New Sealand,

Norway, Peoples Ropatdn of Clene botod banedboms © S and USSR
he procade aesetance e aca ook o dodiee e tapime,
non-teneburable conaltme b and Soans of cogmpments editoral
service- and publishie and prate 0 Member connines abso
provide considerable capport e wnds eopecnally ddunme ey wotk,
b providors persennei, taclioes arichidme g, cqupiient and
~upplies,

Interndational orgaptions, ~uch s the Commopvealth Saenee
Council (CSE) the oropean Foonomie Community ¢EEC) the United
Nation~ Fduciional Saenttn ang ©clanal Organraton (UNLSCO)
and e assocnated  Inteccotenmental Occamogiaphic - Commission
(1OC), and the Titernatona Decade of Ocean Faplotaton (1DOE),
hive ilso aasted CCOPNOPAC

3. KIRIBATEWORE PROGEANMNIE

Within  the CCOPSOPAC work  programme,  Kinbati has 8
country Projects. These are:
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KL1: Distribution and Liconomic Potential of Submarine and Lagoonal
——— L alliharine and |agoonal

_Phosphate Deposits in Kirthat Waters

Studies have focussed on deposits i dagoons, The potential for
large commercial deposits s very small, put smatl non-commereial
deposits do exist which may be usetul locally.

K1L.2: Investigation of the Oceurrence of Maneinese Nodules in the
e e 9L Manganese. Nodules in the

Kiribati Region

Studies have shown that potentally rich nodule fields CXISt in
the North Penrhyn Basin, southwest of the Line Ishinds,

K13 Search Inr“l{rccmyigl_)_{;is_u)_lgl_nhg W

Reconmusance surveys tor Coralhum and hlack coral hive heen
compicted i the Gilbent Isiands group wih disappomting results.
Work with more CNCOUTALIG results s contunuing in other areus,

KL4: Buseline Studies of Anshore Areas in Kiribati for Coastal

Development and Prog 1on Programmes

Much ot the  Techmeal Searetanats  work Kiriban s
providmg  assistance undar this Project. Cunent work  includes:
monitoring ot sediment movement,  accumualabon,  and Crosion  on
beaches and reet flars dlong the Beto-Bairih Causeway;  baseline
studies of arcas  identitied aopossible sites for tourist resorts;
preparation of composite geological maps of coustal areas; providing
information on results of rescarchi by others on sealevel movements,
especially rises predicted from studies of the greenhouse cltect,

K1.5: Search for Cobalt-Rich Crusts in Otfshore Areas of Kiribati

Crust deposits have 4 simtlar mineral content 1o nodules but
are - found in  shallower wate: on ndges  and seamounts.
Reconnaissance work s continuing in association with the nodule
work.
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KL6: Investigation of Nearshore and_Coastal_Areas for Landfill _and
Construction Materials

Work done in South Turawa is continuing along with the Betio-
Bairiki  Causeway monitoring  project as a study of the sediment
budget in that arca,

KL.7: Data Management

The Technical Secrctanat acts on Kinibati's behalf in obtaining,
stormg and managing marine data relevant to its Work Programme. A
personal computer will be provided to the Department of Natuval
Resources so that data can be stored and be avadable i Kiribati as
well as at the Techmeal Secretarat,

KI1.&: Scabed Mapping in Offshore Areay ot Kiribati

A programme of  bathymetnc mapping s continuing. Attempts
are being made to do combined bathymetne and mmage mapping of
the  seafloor  using  the  latest  swath mapping  technology.
Interpretation of  satelhite data has adentined a0 number of large
secamounts previously unknown.
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WORKING PAPER 14
THE UNIVERSITY OF R} IODEISLAND'S
EXPERIENCE IN TRANSFERRING IMPLEMENTABLE
COASTAL RESOURCES MANAGEMENT

William V. Branan!

L. ABSTRACT

The University of Rhode Island’s Coastal Resources Management
Project assists several nitions in the development of appropriate and
sustainable coastal resources management (CRM) programs. As in the
United States, the suceesstul formulirion, testing and impicmentation
ot CRM requires i bhasic recognition that problems NSt plus sociad
and political support-at local and national Jevels, Such support must
be created or strengthened by publie cducition mmed o developing
anappreciation for the  critica lunction  af  natural systems. This
requites that  scientists, cducittons, L planners, cnvironmentalists,
and governmental  officials periodically  meet 1o develop (CRM
Strategies that are sensitpe tocurenty  evolvipg public and
burcaucratic attitudes,

2. INTRODUCTION

The United States (US) Coistal Zone Management Act of 1972
stimulated o wide exchange of coastal resources minagement (CRM)
information among American universities, state and federal agencies.
The act recognized that states and mumicipalities  must muake their
own critical decisions o reflect local goals and desies. It provided
considerable federal funding assistance, advice, and cneouragement o
develop technical plans and  policies, State: programs  which met
federal standards, were then provided with implementation funds and
the agreement  that future  federal actions would  have 1o be
consistent with the approved plians,

2. Ph.D., Technical Coordinator, International  Cousral Resources
Management Project, The University of Rhode Isliand, Narrangansett,
RI, USA.
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ixchanges of CRM knowledge have also occurred between many
nations, and increasingly those i the ASEAN pemon. The poal tor
these exchanges, at all levels, s to desien and implement pelicies
and progri ms that balance coastal resource uses with the capaaity ot
the resource base to sustiun these uses.

The University of Rhode Bshod's International Coastal Resouree
Management Project operates in Fauador, S Lanka, and Thaland,
with the goal of assisting e the desvelopment of CRM programs in
cach country, and m ~hanng msiehts about the experiences derived
in other nations. The Uniersin of Rhode shand (URD his assaisted
developing nations - problem tocosig, polres - deselopment, iocal
decision processes, spectal e planming, developig incentives ler
performance wnd  compliance, aeation ot tederal-state-local
partnerships, linking local problems 1o nationdl ssues, resouree
inventories, conthet resolution, zonation, and resource alfocation. We
have learned that many US CRM expenences can be transterred to
other  nations, 1t sanous  cultural, cconomic and  governmental
ditterences  are considered. URES qole his been to assist in the
process ot csaluatmg impacts and formulatng CRA options, allowing
the host nations to select the pretenred opuons an light ot national
and local poals,

A FHE URTEXPERIENCEH

In the 1960, several Amencan states were qust beginning to
recogmze the need 1o plan and regulate the use of coastal, shore
fines and aquate habitats, Some leaders envisioned  the need  but
questioned  whether CRM could be implemented  because ot social,
political und  cconomuc  pressures that - tavored  growth and
development. In tme, most ot the 22 coastal states adopted CRM
progrims  that met tederal approval while retlecting local needs.
Many policies were bortowed o adapted  trom - other states 1o it
local cireumstances, Todianv, the US has more comprehensne CRM
than many believed  coutd be accomphished, and, s a0 result, most
coastal  US waters e deaner than 23 yers ago, nospite of
increasing  coastal populations. Yet, over the same period, the US
also learned that its CRM problems are tar more complicated  than
previously imagined.
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Three basic tactors contributed 1o CRNM development in the US:

1.

]

Scientists devetoped 4 greater undenstanding of  the
environmental svstemes mvolved, Le, mipacts of SeWage

and related  threas (o the water ity estimates of
storm flows, et

Environmental, recreanonal, educational and CIvic
organizations produced the ol and cconomic desire o
maintain the  environment, imvestors, olten the decision-
makers, had (0 be <hown that environmental protection s
the kev 1o MAMGHNME 1 sustuniny, tobust, cconomy.

Political leader- interacng with sacnusts, planners and
ACOVISEdeseloped  enfarceable protecine s and

regubitions. Thi 1+ jhe esentnd . process whepeln NOCICty
detmes e poarine. i Processwis - espeaadhy ditticulr
Where enforcement was undertunded, and amiudes were

divided ihout resear o ownership and uwe

These three clements rentorced one another andd allowed technyead

or:tions

to he Jormuolated  and tested i hght o Jocs) socitl and

cconomic goals. Remove one and ( R would not have occutied,

In

other countries, we behieve the above thice clements are

also critical, and as in the United Stites:

r

The problem i dchievimg (R implementiation s usually
not techmeal, but <ocial and pohtical. The role of the
planner s 1o evaluate hiologmcal and cvronmental trends,
and make suggestions tog correctng problems,

Local goals and e willingness of citizens and their
leaders 1o cooperiate will ultmately  dictate whether g
technically feasible alternatve will suceeed of fauil.,

Implementing techincal optien where Lirge numbers of
peopie are involved i VEIN expensie and time-consuming,
espectally it these crtzens do not understand, agree, or
co-operate with the objecty e,
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4. Through a process that includes joint  discussions and
workshops between representatives o all interest groups,
various  technical options can be evaluated i hight ol
social, cconomic and  pohtical  realines w0 that o the
preferred option can be selected. Such o process prevents
the initiation of methods that have no chance of suecess,
produces i consensus among the mipact groups, and  helps
derive realistic expectitions.,

Environmental  problems  cust in the  coastal zone  because
citizen input has been inditferent or adverse, creating inappropriate
and uncontrolled resource use. The poal of CRM 15 to provide co-
operative citizen participation, To productively involve focal ctizens
in CRM:

1. Local citizens and  then leaders must respond o0 read
problems. They must understand the goads of CRAM as well
as its costs and beretits to them and then chibdren,

[N

A process must be denved  wherehy local people have
input to the design of then tocal CRA plans Thus, the
planning process must be both top-down und - bottom-up,
with  the  nattonal and state vovernments  providing
envirommental  standards and  encouragement  {often
financial), while  local  cinizens  working  through  their
governmental epresentatives determine appropriaie detads,
i.c.. highway routes, as well as the fodations ot treatment
plants, parks and protected areas, consistent with local
objectives and capabilities as well as national standards,

3. It is critical to begm slowly and to develop coasensus
between citizens and feaders, tather than to move rapidly
but with a lack of consensus,

4. The role of consuttants or advisors, whether local or
foreign, is to assist in deriving the necessary information
that will provide a list of realistic CRM alternatives and
their probable outcomes, so that the local decision process
can be used to select the preferred alternatives.
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Coustal resource managers must monitor and react to current,
local attitudes about CRM. These attitudes evolve  through stages,
which can be shortened but not eliminaed:

L.

6.

Initially, few citizens thmk much  about coistial resources,
but they assume the oy can provide afl needs and absorb
all pollutants, s populations increase, o s resouree
exploitiation methods become  more cfficient, the resouee
base may shrink helow sustainable Jevels, Unfortunately,
MAm' countnes currently. maintan then Giross National
Product by reducimg the sustainability: of  their
CONVITORINCTAL 1oy pee base,

Some atens become Aware of problems elewhere, but
asstime that such problems wil; net oceur focallv, or thay
focal changes wili be sow and manageable.

Aschimges  (growth, development ) decelerate,  attecred
CIIZENS  recognize some problems. but place  the blume
elsewhere, Many feel it the iture should not or cannot
be directed,  thar manrket lorces  will favor Positive
changes,  that regulations vl sutfoce opportunity, or
that  growtl Pavs tar the cost of necded mtrastructure
(roads,  sewers, services). The underlving causes  of
Cnvironment., degradation we  ofien not acknowledged,
espectdly by those who Profitbyagnonmg problems.

Planning guidelines e tolerated, but hor entoreed. Many
believe that CRM does not need 1o e comprehensive, or
that regulations would be oo CAPCNSIVE, oo danti-cconomy
Gnti-growth), o1 would deny individua ticedoms, Here,
public officials conunue o have diticulty in selecting the
long-term view o the  public good  when short-cerm
privite profits are substantal,

Where there s widespread public education about CRM,
there is 4 Srowimg - recognition  and daceeptance  that
comprehensive CRM s desirable and that i long-term CRM
view is a long-term people's view:,

In a few cases. Jocal ctizens  develop comprehensive,
implementable, and enforeeable CRM.
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As representatives from one  organization  (university,  agency,
ete.) advise ancther orgamzation, their cooperative relationship may
go through stages that include: 1) zealous optimism, 2) frustrations
and doubts, and 3) realistic expectations. The key isin surviving the
second stage.

4. SUMMARY

To achieve CRM, any municipality, province or nation must:

0.

Start with real problems,

Involve  scientists, aitzens  and  political  leaders  in a
diglogue 1o pre-test and build consensus for the preferred
MAnAgement oplions.

Begin with ~simple, manageable tasks that produce visible

results,

Avoid overselling CRM, because too much expectation can
be detrimental s unforeseen problems arise,

Periodically convene informal discussion workshops where
representatives  from all sides ean review progress,

consider new issues, and eviluste new information,

Keen smiling: the ability to tolerate glitches together is
the key to ultimate success,

Respect people first, knowledge second, techniques third,

Finally, URI has been tortunate to work in great countries on
great projects with great people. We wish the same fortune for all

projects.
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WORKING PAPER 15
THE UNIVERSITY OF RHODE ISLAND'S INTERNATIONAL
COASTAL RESOURCES MANAGEMENT PROJECT

William V. Branan!

I. ABSTRACT

Coastal resource management (CRM) is needed to reduce the
adverse impact of major population increases upon the environmental
Guadity incoastal areas, worldwide, The University of Rhode Istand’s
Coastal Resources Center {CRCY operates cooperative ('RM Programs
in beuador, Sy Lanka, Phailand and he United States. In each
county,  CRC worke with CRM H-county teams o formulate,
mplement and - test Joexl and  national CRM strategies. Because
management recommendations from previous studies usually  exist,
CRC foctises more on program implementation. CR¢ helps to review
any existing reseirch and recommendations; defines future studies or
activities that will  have  the areatest likelihood  of being  dircetly
applicable w0 formulation and  management strategies;  designs
procedures to assess the impacts ot coastal development proposals;
Investigiates the forces that affect trends in the condition and  use
ol couastil ceosystems: strengthens  the n-country professional  staff
to plan for and manage coastal development and infrastructure: and
helps countries develop the institutional capabilities 1o ctectively
address resource use confliets,

2. INTRODUCTION

Nearly three-fourths of the carth’s population s concentrated
in the coastal zone. As this population doubles, perhaps by 2020,
most of the increase will coneentiate an- tropical coastal areas. To
help protect these environments, The University of Rhode Island’s
Coastal  Resources Center (CRCY  colluborates with leaders  of

I Ph.D., Technical Coordinator, International  Coastal Resources
Management Project, The University of Rhode Island, Narragansett,
R102882, USA.
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developing nations in formulating, implementing  and  testing
integrated coastal resource management (CRM) programs.

3.  BASIC ELEMENTS
CRC regularly provides:

1. Training programs and workshops to institutions, agencies,
and officials. By strengthening  the in-country  technical
capability and comprehension  of the  forces  affecting
trends in coastal ccosystems, decision  makers will be
better able to address resource use conflicts.

2. Public Education and outrcach through the schools and
media to increase local involvement in CRM and assist
officials in the decision process.

3. Special Arca Management Planning advice and  assistance
to agencies and officials to help focus on issues and
formutate comprehensive and integrated CRM in selected
demonstration sites, where management options are tested
against real issues.

4, National Policy  Devclopment to  help  establish  realistic,
imptementable,  nation-wide  environmental  quality
protection standards coupled to consistency reviews.

4. EMPHASIS ON IMPLEMENTATION

CRC reviews existing research and recommendations;  defines
further studies or activities that will have the greatest likelihood of
being directly applicable to the formulation and management
strategies; develops procedures to assess the impacts of coastal
developmernit proposals; investigates the forces that affect trends in
the condition and use of coastal ecosystems; strengthens the in-
country professional staff to plan for and manage coastal
development and infrastructure; and develops the institutional
capabilities to effectively address resource use conflicts.
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CRC’s  critical Step s mplementation of appropriate CRM
strategies. In - many  countries, toad - studies and CRM
recommendations  hive  beep provided Iy Jocd and foreign
consultants, vet their value i tmted becatise they have not been
implemented. Ofien, s because no mplementation capabihty s
avaifable, or s ity problems e not been addressed m the pilst,
so-that the proper hnkages have nor been estublished among 1he
regulatory and mnpiementine drenaes e dorens, CRC stresses that
traning, pablic cducation, shectl weas planmng, and national policy
development musi tosger dpPeopride CRAM implementation,

5 PHASED APPROACT
CROS basic approach:

L. Recognives g countiy’s social - histojy, environmental
dssets, and developinent goals,

2 Places great emphisis on developing public participation,
3. Focuses on refatively few, well-detined CRM issues,
4. Builds in an orderly and  low-risk manner, in which the

designs ot sticceeding phases depend upon responses (o
previous phises.

0. PHLOT PROGRAMS

The University of Rhode Island’s Couastal Resources Center was
created o 1971 (o undertake the  research, planning  and policy
formufation reguired by staie agencies charged with the management
of Rhode and's coustal ceosystems. Building on that experience,
CRC now operates collaborative projects Ecvador, Sri Lanka and
Thaland through  agreements with the Umited  States Ageney for
International Development. The Hming Jo; CRM s food 1 many
developing countries, and Many techniques can be adapted from the
United States and severa Furopean countries, which hiave more than
a decade’s experience in designimg and mplementing integrated CRM
programs.
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Following are brict summaries of ouy pilot progriams:
61 Ecuador

CRC assists the Directorate tor the Eoviconment, Ministry ol
Eoergy and Mines 1o develop manayement strategy tor the generally
arid and sparsely inhabited  LR00 b manband coast Hereo coastal
development  has been dommated by hoom-bust oveles. e ship
building died vound  wrn of centune when forests were depleted,
with this havime been tollosed by hooms et cacao, cotfee and
banianas.

The current boom s shrmp production i cosstal ponds, which
emplovs nearly 100,000 people and makes Beaador the world™s Fargest
producer ol farm-grown sheimp. Duc to o anmadeqguate permitimg
syatem, construction of shimp ponds hie cansed vreat fosses ol
mangroves cven withm national paks, In TOSE cleven pereent ol the
country’s ongmal niangroves had been Jost By TISSC moie than one
third had been ot

Crbanizazion ds o seeond  major issue. Guayaginl and other
urban areas are growing explosively, and  there e noo realistic
prospects for sewage treatment e most areas. Also, newly initiated
near-<hore oil drilling his created considerable concerns about water
quality impacts.

CROC's it ettorts helped te:

IR Maintam water quality,

ro

Protect and mamtam wild shrimp stocks.,

3. Upgrade product quality control.

4. Simplify the permit system for new ponds.

5. Evaluate cconomic policies affecting the shrimp industry.

6. Develop technical assistance programs and training options
for mariculturists,

7. Develop public education.
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CRC's current efforts are designed (o:

L. Form a Ranger corps to improve enforcement of existing
statutes throughout the coastal areat,

2. Designate Special Management Zones in areas that serve
as  microcosms  for the resolution  of priority  coastal
management issues and to create g decision-making body
for each management zone.

3. Create advisory  committees in each  special management
zone, representing the ful range of interests in the area,
plus appropriate local and regional government entitics,

4. DIstablish g small ang precise structure  to provide high-
level governmental support for CRM, to assure political
and  adminitrative backing  to  solve contlicts,  obtain
international support, dad promote inter-agency
cooperation.

5. Establish & public  education program  to  convey the
important role that CRM has in the present and future of
Leuador.

0. Promote a research program on coastal issues to improve
the understanding of specttic resource management issues,

7. Implement 4 training program for all levels participating
in CRM.

6.2 Sri Lanka

CRC assists the Coast Conservation Department, Ministry of
Fisheries in preserving  and managing  critical  coastal habitats
nationwide. Although coastal management programs date back to the
1940s, scrious environmental problems are becoming more threatening
in the very populated coastal zone.

A major problem is the loss of coastal land to erosion, noted
for centuries, but increasingly viewed as a problem when large
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numbers of people began settling into coastalareas, carly  this
century. Coastal erosion results from powerful monsoons and other
natural forees, yet, Srio Lanka has many  natural defenses against
coastal erosion: near shore reets batter the energy of Lirge waves,
and sediments from rivers replenish eroded beaches. These detenses
are being comprised by human activities, especially on the dynamic
beaches of the southwest coral is dllegally: mined 1o produce plaster
and mortar, and sand s mined (often iliezalivy along Al coasts and
in all major estuaries, also to supply the consaruction industry. The
Coast Conservation Department strives to control coral minming, sand
mining. habitat degradation, pollution, over hishimg, and - other CRM
problems.

St Lanka's Coastal Management Plan has just been completed.
It avoids trying to do too much too quickly, while focusing on three
MJOr IssUes:

1. Coastal erosion.

2. Loss or degradation of natural coastal hibitats,

3. Loss or degradation  of historical, archacological and
cultural sites and scenic and reareatonal sites along the
Coaslt.

The Plan, and other CRNM efforts in St Lanka will:
1. Strengthen CCD's entorcement capibility,
(1) standardize  vesponses o speed  response  time (o

permit requests,
(b) computerize permit monitoring (post processing).

2. Insure  consistency between  the  National  Coastal
Management Plan and the Coast Conservation Act.
3. Resettle squatters away from crosion-prone coastal areas.

4. Acquire erosion-prone land,
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5. Divest CRM authority  and responsibility - from  central
government to provinces, for (i) regulation, (b) planning,
and (¢) permits inspections., Traiming for district ofticers
is being  offered through  the St Lanka  Institute of
Development Admmistration.

0. Mip and describe hustorical coasthnes and scenic sites,
7. Establish a post graduate course i coastal resources,

8 Build community support through public education,

Future efforts include further studijes leading to publication of
another CRM planning document, status of the coast 2000.

6.3 Thailand

CRC assists the Office of National Environment Board (ONER),
Ministry — of = Science  and Technology  in the tormulation,
implementation, and testing of local and provincial CRM, ultimately
to formulate & national CRM policy, tor incorporation into the
Kingdom's Seventh National Economic and Social Development Plan.

Thailand's coastal population varies from sparse to dense, while
Its coastal waters are often severely degraded by siltation, pollution
and over  fishing. Mounting  pressures  are being  added by an
expanding  tourist industry  (tourism s Thailand's major  foreign
exchange earner, and coastal tourism s surpassed only by tourism in
dangkok).

CRC is mid-way through a 3-year cooperative CRM project,
which includes:

1. A provincial CRM demonstration project on Phuket isiand.
2. Public awareness and involvement,
3. Formulation of national CRM policies,

4. Training in CRM for governmental personnel.
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5. Marine Parks management demonstration projects,

Phuket Island s CRC's nitial demonstration site. Tt had 27
first-class hotel rooms m 1969, This was increased 1o 6,000 by 1987,
yet the infrastructure (roads, sewers, and services)y had largely been
forgotten, and the degraded environment eflected a critical need tor
comprehensive fong-range envitonmental planning. The current level
of S00.000 tourists per sear n Phuket has been projected to reach
3000000 annually v vear 20000 Other problems mchude
encroachment ot punhc Lands by rubber plantatons and tourist
developments, desttuction ol corab peels by boat anchors, sediments
trom iniand quatries and construction and ottshore tn miming.

CRCS activities i Phubet mdude:

. Protecting  woral reels  and  other near-shore marine

TeSOUrces.

2. Improving water quality by assiting i the implementation
of a sewer distrcr o Patong watershed,  constiucting a
demonstration septic ssstem tor houses, and developing a
storm-water handhng system.

3 Developing  admunistrative systems to- nlan and manage
future land use. including developments, public roads and
facilities and stabilizing un, gravel, and lignite quarries.

4. Conducting and publishing a thorough resource profile for
Phuket.

S. Developing i Jegal tramework for environmental
1 =
protection.

6. Building public awareness for CRM  through school and
media campaigns.

7. Training hotel sewage plant operators, tour boat guides,
and local officials.
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Together, these activities are designed to maintain 4 robust {ocal

economy.

CRC has signed a sccond USAID agreement to advise ONIEB and
other Thai agencies and institutions through 1996, This will include:y

I

[ ]

Formulation  and mplementation of special area
management - plans. CRM will pe established  in five
additional sites.

National  CRM policy  development.  The collective
experience from special areas will be incorporated into
national CRM policies,

Project integration and outreach. Various mediy campaigns,
public meetmgs, and school programs will be used o build
public participation in (R M.

Institutiona strengthening. The research and management
capability  of  selected Tharinstitutions will be
strengthened through:

(@) Seminars at Thai universities and agencies,

(b)  Observation tours in the United States,

(€) Birect experience tfrom participation in ongoing CRC
activities in Thailand, and

(d)  Assistance in developing CRM curricula in Thailand.

Training capacity development. The instrnctiong! capability
of selected Thai agencies and ansttutions will e increased
through:

(@)  MS and PhD degrees through various US universities,

(b)  Special long-term non-degree internships in the Us,
and

(c) In-country CRM training programs.
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WORKING PAPER 16
ANNUAL REPORT FOR 1988
ICLARM COASTAL AQUACULTURE CENTRE
GUADALCANAL, SOLOMON ISLANDS

1. INTRODUCTION

ICLARM is an international, non-governmental  not-for-profit
fisheries and  aquacuttural rescarch  organization. lts orientation is
towards the small-scale activities of the  least-priveledged  fisherfolk
of the world and the social and cconomic problems which they face
as i oresult of over exploitation of marine and freshwater resources,
indifferent coastal management and competition for resourees from
farge commiercial enterprises,

ICLARM s a global organization, with headquarters in Manila,
Phitippines. Our Regional Office for the South Pacific administers
and i located within our Coastab Aquaculture Centre (CAC) near
Honiara in Sotomon linds. Development of the CAC is our principal
activity ac present and our primary focus is on the cultivation of
Tridacna gigas, the largest ot the seven species of - giant clams.
Other projects in a developmental stage concern reet ranching and
work in fish stock assessment.

ICLLARM’s usual mode of operation is to seek its own funding
from international agencies for specific projects or for core support
of its activities. In particular, we do not expect access to bilateral
aid funds, except if this is specifically offered by a government. For
example, funds for our activities in Solomon Islands have been raised
internationally and we have not at any time asked the Government
of Solomon Islands  for tinancial  contributions  to our  work.
Nevertheless, all of our work is always done in collaboration with a
host country institution.  We are, of  course, always willing to
participate and collaborate in international, multiagency projects.

In the context of Kiribati, we are now in 2 position to offer
assistance in the planning development and operation of a small-
scale cost-effective giant clam  hatchery, which would be appropriate
to the needs of the nation, if that were desired. Previous work by
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ICLARM in 1986 showed that large giant clams are now uncommon

at Tarawa and relatively sparse in the atolls of the Central Kiribat]
group. It appeared that the Atoll Research and Development Unit
(ADRU) had much of basic facilities required to undertiake o simple
giant clam rescarch and development project.

ICLARM have specific ideas on how a giant clam hatchery and
nursery might be cconomically - developed in an atoll environment,
drawing heavily on solar, wind, or tidal power for the operations,
and it would be happy 10 develop these ideas further jf invited to
do so in the contexst of the possible Kiribati Atoll  Research for
Development Project.

2 BACKGROUND TO THIE COASTAL AQUACULTURAL
CENTRE

The Coastal Aquaculiure Centre (CAC) had its origins in 1983,
when TCLARM first Launched an mternational giant clam mariculture
project, in which research on giant clams was started ap g number
ol colluborating istitwtions. A particular - objective of 1CLARM's
work  was 1o establish g gantelam hatchery in g representative
equatorial asland — environment, which the results on current
research could be applied to the development of ceonomically-viable
farming systems for giant clams, the world's only phototrophic and
thus self-feeding potential farm anmals,

A suitable site for g giant clam hatchery was identified on the
north-west coust of Guadalcanal, in Solomon Islands and, on June 14,
1986, a formal agreement was signed by ICLARM, the Government of
Solomon  Islands  and the  Guadalcanal  Provincial - Government,
Construction of the facilities of the CAC started on October 14,
1986 following  the registration ot the lease on the 5 ha site.
ICLARM’s South Pacitic Regional Office transferred (o the CAC in
January 1988.

The period under review was highlighted by the official opening
of the Centre by the Prime Minister of Solomon Islands, the Hon.
Ezikiel Alebua, on April 12, 1988, at a smalll ceremony attended by
various Members of Parliament, diplomats, senior civil servants, and
representatives  of  various granting  agencies  and regional
organizations.
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3. INFRASTRUCTURLE DEVELOPMENT

At the  vyear's  end,  completed  buildings mcluded  the
hatchery/laboratory, o house tor the Hatchery Manager, cottages tor
the Foreman and Deputy Foreman and three of w planned set of four
small chalets. A house tor the Prector wias sery near to completion
and the tourth chalet will be completed  carlv an 1989 A 12.5kw
diesel  generator provides  general power supphies and - two o small
freshwater pumps supply potable water trom a sprng which emerges
on site.

The basic aquacutture faohiv consists of one two-inch smd one
four-inch Yiomar diesel powered pumps, diawmg water trom the
adjacent reel. The sea watei then passes through SOmm PVC
pressure pipes mounted 2-3m sibove pround oo vanety of cnrcnla
fibreglass ¢, vinvl (b and terro-cement 13 tanks, used  tor
broodstock  holdimg and spawnime. Tacval cultwe and settdlement of
spiat constiucted  tor use s grant clam nuesenes. The racewavs are
simple  troughs constructed  of - Som of "Camvacon™  tabric fitted
between four sections of cocanut tops on a sandy base to give a
tank  of 3.0 x RO oy 03mc The tmks are sery  mexpensne o
construct,

The hatchery/aboratony buillding wiss occupied  at the start of
the year. The upper floor consists of S3m* ol general office space
and a 12m7 of  werandiveonterence e Airconditioned space
includes a small (7.3 m:) computer room  and scienttic laboratory
(9.7 m7). with a 49m7 annex mtended i the longer term for larval
culture work. The [aboratory and computer room have  LSkw power
conditioners 1o ensure stable voltages for clectrome equipment. The
wet aboratory is o on the ground tloor obf  the  laboratory/oftice
building, has sca water reticulation, two  Lom? fibreglass  farval
culture tanks, aquaria and wet benches.

A modest array of seientific and technical equipment had been
assembled  from various sources, incuding a0 significant component
loaned to the giant clam project by out collarebators, Solomon
Islands Fisheries Division derived from Japanese bilateral grants.
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4. SCIENTIFIC RESEA RCH

Work on giant ¢lam cultivation has proceeded - parallel with
the construction of the facilities and by the end of July 1987 & total
of 35 broodstock of (he Kirgest species of grant clam,  Tridacha
gigas, had been collected and - transported to the CAC The first
spawnings of giant clums occurred on November 3, F987, less than a
year after  acquisition of  he site. By the end  of JUSS,  spat
originating from clam spawnings in January, Mareh, Tune, July and
October 1988 were bema raised m the ank and raceway compley
and  cohorts ot ¢lams spawned i November 988, had  been
transterred (o ocenn nurseries on o the CAC'S exclusive  peet
feascholding. In October abatch ob 2000 giant dam uvemles were
transterred o the iy villige-operated  ocean nursery at Ghulavu
Village on the wes' const of Gruadalcanal,

While: most ctlores were focused an completing the faahities of
the CAC, o number of COTAINC eXPerments were sl up m the
BICWiys o test the effects on stocking densities and (he addition
of fertilizers on rowth and  urvival pages Fhe use of different
grazers to- conwrol algal wrowth and the use o ditterent substrata
tor attachment of spat have been studied Anilvses were made of
the effects of clumping of spa upon ther growth e,

The addition of nortcultural tertilizers had o marked positive
eftect on the growth of spat while high stockimg densities inhibited
growth, suggesting  that  the avalabilitv: of nutricnts  could be g

+

imiting factor.  he correct combimation o stocking  densities and
fetilizer dosage will clearly optinize output from the system,

The Mozambique Tilapia, Oreochromis mossambicus, has proven
particularly  usctul  for containing - algal overgrowths in tanks, the
ready availability of fry bemg 4 major factor. They adapt readily to
SCd water.

Serotonin - was frequently used as a Spawning - stimutus and
reliably resulted  ip sperm e production,  and  ess often in egg
production. Several Spawnings were spontancous and appeared 1o be
synchronized  between tanks  and  between broadstock in the sea
Whether the stimufus is a water-borne chemical or s controlled by
ambient conditions such as light is not yet clear.
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Part of the first cohort of giant clams, spawned on November
6-7, 1987, and averaging about 2 ¢cm in length were stoct.ed into the
ocean nurseries at the end of June. The nurseries are small wire
mesh cages with cement bases intended tor emplacement at a depth
of 2-3 m on the CACs fringing reef. Additionally, construction was
started on a large intertidal pond which will be used as i nursey
area.

By the end of the year approximately 12,500 3-13 month old
Tridiena  gigas spat were in the  ocean  nurseries and a further
30,000-40.000 spat (<15 mm shell length) in the land based-nurecries
and raceways.

5. INTERREGIONAL LINKAGES

During 1988, ICLARM"s new Coastal Aquacubture Network (CAN)
was formally created. The fist step wis to absorb the  existing
membership of the International Grant Clam Mariculture Project into
the new Newwork and rename it the "Giant Clam Rescarch Group™
This has thirteen nsttutional members and  the mailing st {o)
rClamlines”  the  Group's  newsletter,  now includes over 100
individuals, Two issues of the newstetter were published  during the
year.

The CAN has a small pooi of funds to finance visits to
participating institutions to do collaborative rescarch on topics of
prime interest. The first recipient of support within the Giant Clam
Research Group was Mr Paul Southgate of James Cook University
who spent two months at the CAC 1o test the utility of micro-
encapsulated foods for the rearing of grant clam farvae.

6. TRAINING

There is a shortage of aquaculture and fisheries scientists in
the South Pacific Region and one of the mosi effective methods for
attaining research instruction is to employ young graduates as
Rescarch Assistants on the understanding that a part of their
research will form the body of a higher degree thesis. This provides
an opportunity for gainful employment while at the same time
fulfilling higher degree aspirations.
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Appropriate arrangements have therefore been made with the
University of the South Pacific for the CAC 1o offer supervision in
research methods to candidates for higher degrees of that university.

At the local level the Centre hus already attracted considerable
interest from schools and  several groups of sccondary and high
school s udents have visited the CAC. It is expected that field trips
to the Centre will become a regular feature of the curriculum of
Honiara schools.

7. PROGRAMMI: PLANS IFOR 1989

With the  major portion of the first phitse  of building
construction compicted, the main thrust of the work at the Coastal
Aquaculture Centre in 1989 will be directed toward increasing the
overall output of giant clams (particulary Tridacna gigas) from the
hatchery and nursery systems and on expindiag, the ocean nurseries,

Emphasis  will  pe placed  on mproving  the teliability  of
spawning induction and og methods “or more dceurately judging the
maturity of giant clams. Larval rearing methods have been successtul
in producing extremely large numbers of pediveligers  and newly-
settled  spat, but improvements  in survival - during  the land-based
post-scttlement stage  are needed. Trregular and largely inexplicable
mortalities reduced the output of spat during 1988,

The ocean nurseries have been highly successtul (o date in that
both survival and growth rates in the ocean ursery cages have been
excellent. The  current style of cages are relatively  robust  and
inexpensive  but improved designs will nevertheless be sought. A
large (75mZ) intertidal nursery pond will be completed early in 1989
and stocked with juveniles. It suceesstul the pond will substantially
increase the ease with which clams can be raised through the ocean
nursery  stages. tn addition to the ocean rurseries operated at the
CAC, the number of village-operated  giant clam nurseries will e
substantially increased and will be sited in many of the difterent
habitats available in Solomon Islands,

A project, funded by the UK. Overseas Development
Administratior (ODA), will be started on giant clam product
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development  and  marketing. Consultants  from  the  Overscas
Development Natural Resources Institute (NR1) will be used tor the
drying, storage and marketing aspects. The work will be directed
towards the production of acceptable dried adductor muscle for sale
as "kaibashira”, and the freezing, storage and preparation of clam
mantle meat and muscle. Development of various items made from
clam shells will also be investigated.

A "Manual of methods for the cultivation of Giant Clams" will
be prepared and published during the year and cconomic analyses
will be made of the comparative costs of hatchery and nursery
operations.

A visitors information bureau will be constructed near the main
entrance to the site. This will have a small aquarium, display tanks,
poster  presentations  of  information about  ICLARM,  coastal
aquaculture in general and giant clam cultivation in particular.

Some preliminary work is planned on the potentialities  for
coral reef fish ranching. This is expected to concentrate initially on
making an inventory of species of potential interest and  studies of
their relative range of movement.

The Coastal Aquaculture Network (CAN) will be expanded and
consideration will be given to the formation of additional research
groups and the formation ot - linkages with other institutions
concerned with tropical marine aquacuiture.

8. MEETINGS ATTENDED - PAPERS PRESENTED
8.1 South Pacific Commission Workshop _on Inshore _ Fishery

Resources, Noumea, New Caledonia, 13-25 March, (J.L.. Munro,

H. Govan)

Paper presented:

Munro, J.L. Status of giant clam stocks in the Central
Gilhert Islands eroun. Republic of Kiribati.
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82 Australian  Centre for _International Agricultural _ Research

83

{ACIAR)/James Cook University Workshop on the Biology and
Culture of Giant Clams, Townsville, Australia. 18-22 April. (J.L.
Munro, G.F. Usher)

Papers presented:

Govan, H. Expericnce in sea transport of Tridacna gigas
broodstock.

Govan, H., P.V. Nichols and H. Tafea. Giant clam resource
investigations in Solomon Islands.

Munro, J.L. Growth, mortality and potential aquaculture
production in Tridacna gigas and T. derasa,

Usher, G.F. and J.1.. Munro. ICLARM Coastal Aquaculture

Centre:  Current facilities and progress.

Sixth _International Coral Reef Symposium, Townsville, Australia.
8-13 August. (J.L. Munro)

PUBLICATIONS AND CONSULTANCY REPORTS

Govan, H. Experiences in sca transport of Tridacna gigas
broodstock. In; . Copland and JS. Lucas (eds.),
Proceedings cf a workshop on the biology and culture of
giant  clams.  Australian Centre  for International
Agricultural Research, Canberra, pp. 173-175.

Govan, H., P.V. Nichols ard H. Tafea. Giant clam resource
investigations in Solomon Islands. In: J. Copland and JS.
Lucas (eds.), Proceedings of a workshop on the biology
and culture of giant clams. Australian  Centre for
International Agricultural Reseaich, Canberra, pp. 54-57.

Munro, J.L. Growth, mortality and potential  aquacuiture
production inTridacna gigas and T. derasa. In: J. Copland
and J.S. Lucas (eds.), Proceedings of a workshop on the
biology and culture of giant clams, Australian Centre for
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International Agricultural Research, Canberra. pp. 218-220.
Usher, G.F. and J.L. Munro. ICLARM Coastal Aquaculture
Centre: Current facilities and progress. In: J. Copland and
JS. Lucas (eds).  Proceedings of a workshop on the
biology and culture of giant clams.  Australian Centre for
International Agricultural Research, Canberra. pp. 54-57.

10. STAFF

10.1 Scientific and Technical Statf

Professional  and  technical stalf who served at the Centre
during the year were as tollows:

Dr John . Munro. Scenior Scientist and  Director  {South
Pacific).

Mr Graham [. Usher. Rescarch  Associate/Hatchery Manager
(Technical  Cooperation  Officer  of  the UK. Overseas
Development Administration, scconded to ICLARM).

Mr Mark H. Gervis, Rescarch Associate (Assistant Professional
Officer of the UK. Qverseas Development  Administration,
seconded to ICLARM since September 1988)

Mr Hugh Govan, Scientific  Assistant  (sponsorea by UK.
Voluntary Service Overseas).

Ms Cathreena M.T. Gervis, Scientific  Assistant.  (Appointed
October 14, 1988)

Mr Hugo Tafea, Fisheries Officer of Solomon Islands
Department of Fisheries. (Assigned to the CAC since January
1988).

Mrs  Julie  Topping,  Administrative  Assistant/Secretary
(Appointed February 29, 1988).



10.2 Support Staff

At December 31, 1988 the CAC employed a total of ten locally-
recruited support staff, all residents of the nearby village of
Horabau. viz.

Mr John Suli, Foreman/Caretaker

Mr Benson Kalea, Deputy Foreman/Caretaker

Mr Jack Kola, General Laborer

Mr Alfred Lau, General Laborer

Mr Timothy Line, General Laborer

Mr George Lionel, General Laborer

Mr Texlee Meve, General Lanorer

Mr Ngara, General Laborer

Mr Maxwell Sau, General Laborer

Ms Julia Kakau, Cleaner

During the course of the year Mr Augustino Folibuana, Driver
and Mr Elijah Inurj, General Laborer resigned. Numerous temporary

builders’ laborers and artisans were also emploved on construction
work.
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Appendix 1V, Proposed activities of the Pacific  Islands  Marine
Resources Information System (PIMRIS).

PIMRIS

A regional information system  for fisheries and  marine
resources is being developed by the Forum Fisheries Agency in
Honiara, the University of the South Pacific in Suva, and the South
Pacific Commissionr in Noumca.  The system is designed to serve the
information needs of the twenty-two island member countries of the
SPC region; government officers; staff of regional organizations with
interest in marine activities, research and training.  The system will
also include the reseources and services of the information system on
marine  geology  and  non-living  resources  being  developed by
CCOP/SOPAC,  Suva. In the first phase  and  throughout its
operations, PIMRIS regional organizations will act as clearing houses
for member countries.  In the second phase, or year two of the
programme, it is hoped to begin development of selected PIMRIS
national focal points.

The reglonal information system, PIMRIS, will be composed of a
regional co-ordinating  centre,  regional  focal  points  or regional
organizations active in marine resources development, and national
focal points which will form the link to the regional co-ordinating
centre.  The national focal points will be the fisheries departments.
This will ensure effective exchange and participation in terms of
input and output and use of services. The resulting co-operation
will be mutually beneficial to users of PIMRIS at all levels and help
to:

1. establish a regional bibliographic (and possibly text) data base
for fisheries and marine resources, PIMRIS;

2. produce a series of publications to include: general and
specialised  bibliographies, a  bi-monthly  newsletter, and
brochures;

3. provide basic information servi.es to include:

a) Current Awareness Service - abstracting current journal
articles and mcrographs of interest to marine resource
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researchers and distribution on 2 regular basis,

b) Table of Contents Service - copying the table of contents
from current periodicals  and  distribution on a regular
basis,

¢)  Bibliographic  Searches - provide scarches  of  online
bibliographic databases on specific rescarch topics, as well
s, selective  dissemination of new entries  to  online
databases on i regular basis,

d)  Copying - copving of journal articles  and portions  of
monographs upon request;

assist - national  fisheries departments in acquiring  basic  trade

Journals and documents on fisheries and marine reseurces;

provide professional advice and traming for national fisheries
departments in establishing and organizing a collection:

train a regional libraric: and regionat ibrary assistants.



