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Foreword

This docturrent reptesents :r concise lcport on the
-state of the envirnnnrent firr Kirilxrti. It n'uu preparecl
as a conponent of rhc National Enrironrncnud
Managernent Strategies (NEMS) Pr-oiect. The NEMS
Project rv:u instig:rtecl to trcldress strstafurable enrinlrr-
lnental cleveloprnent lnd planning issrres in :r nrrnr-
bcr of Pacific Islrutd coulttries, narnely Kiribati,
Narrm, Niue, Palarr, Tirkelrrr, Tinalrr ancl Westerrr
Samoa. lt vvas frurclcd by tlre Unitecl Nations Devel-
oprnent Progmmrne (UNDP) and irrrplemented
throrr.qh the South Pacific Resional Environnrent
Progrannnre (SPI{EP) :rs part ol'a broader assistance
prtrject carlled Parcific Mtrlti Islancl (PMI): Plannins
and Implernerrtilt"iorr ol' Pacific Regional Environ-
nrerrt Prograrnnre. rvhich concenh'iltc"s orl regiorurl
:t n d in-co r rn try irr sti turi onarl .s tr'en gthen i r.r g an ci tr:ri n-
in g of enr.irnunren ull mallilgcts.

Tlre State ol'the Enr.ir<lnt:rent Renort frrr Kir-i-

surnrnarises the crrrrent state of knowleclee abntrt
tlre envilorunent ()f'Kiribati in areas such as tlre
ter-restrial envir ortrttent. rrrarine I'esortrces, ctrltural
ancl archaeologic:il resout'ce.st socio-economic

birti is a comprehe nsivr: ref t-r'ence docrrment on the I

ilffi:'":::t': ;j"f;l'il:-:ll::TilIl':#;:l Me
to the envir-<lnntenl can be uarrged. Tht: repor-t \t

environrncnt ancl outlirrcs cnvironrtetttal chal-
lcngt's [:rcin.q Kiribati. Thc State of the Environ-
rncnl Report also providc.s alt imporftrnt vehiclc
Ior raisirrg ?lwarenr:ss r:f'the con-unnnit!' t.o the inr-
portance of crrvironnrental issr.res ancl horv these
sh<ltld be intcgr-atecl into firture clecision-rnaking
pr()cesses.

I wotrlcl like to tlrank C)':rig Wilson, Enr.iron-
rtrental Adrisol to the Ministry of Environrnent zuld
Nattrral Resourres Devclopnrent, G<tventrnent of-
Kiritrati fbr his vvork in prepatirrg this State of thc
lltrvironrnent Report. SPREP lor>ks fiorlvarcl to
rvorking with Kiribati arrcl u'irh other regional and
int.er-naLional organisations in tackling the cnvir()n-
nrcntal issues identifiecl in tl'ris State o[the Environ-
ment ReP()l't.

\fili ,\. Fuavacr

Diwku'
South Pacific Regional
-E.rtvi ro nnren t Programrrte
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Glossary

Kriboti words

maneaba Village rneeting hall.

'te hrn Ark shell

te liry,abnai Giantswamp taro.

unimane Elder rnen.

General

tlgae Non flowering, sternless water-plant, especially seaweed and phyt<lplankton.

aquaculhur',e Thef-at'rning of marine or freshwater plants and animals.

balance Earnings from expolts cornpared With olerall spending on imports:
of payrrents
bilateral and Bilateral aid o,r trade agreements are rrnde ber,,"*een two governinenrs or
muldlatenal organisations. Mulfilateral agreeurents are nruacle between mor:e than ti^/o eountries

oT organlsatrrons.

biodivetslty The variety of plants aud animals in m area. Biodiversity refers not only ro. rhe
nrirnbel of ditferent speeies but to the full rang€ of genetic variation within each
species.

cigr,ratera Fish poisoning;

colrsrirrnation Managtng the way people use natural resorrces so thal they grve the greatesr
sustainable benefit today, while keeping tlreir firll potential to rneet the rneeds and
aspirations of future ggnemtions

consturrtrldon Spe-nding on everTday items" for exanrple, food, petrol, re-nt, clothing etc.

deforestation Clearing of trees or forest.

degnadation Ttre result of poor resource use wlrich pollutes, damages or reduces the qrralily o1
resourees available m fintur'e gen,eradons.

demography Measure.s of change in size and age strucrure of a populati.on.

dishrrhd Charrge in the natural'order as the result of human activities or climadc change.

ecologyr Branch of biology which deals with the reladon of plan ut and anirnals to their
envlronmc,nt,

econorn c growrh The increase in the value of gtrods and services produced in a country, usually
measured over a year,

eccystem Acomrnunrty of plaqts And animals and the envir-onrnent they inhabit.

xii



Glossory

effluent A liclrrid flow..

endangered species Slx.cies that are irr danger ol'extinction.
endernic ,fur ilniltral or plant rvhich is lbrrnd onh'in onc region or colultn, and is not pl-esent

rurtrrralh' in artl' other part ol'thr. world.

environment r\ll tlte lir'ing and nonliving tlrings in a particrrlar place or on tl'lc earth gcncrally,
ancl the lvav the)/ iuteract nr rvrlrk t()f{e ther.

erosion Tltc wearitts away of the e:rrth's srrrftrce (frrr example, soil) ltv the uctiorr of'watrr,
winrl elc.

fauna Aninrals.

flora Plilnts.

greenhouse effect Thc trapping of the sun's lvaullth in thc lowc.r ittmospherc ol'the earrh caused by
att itrctcase itr carbou dioxidc drre to increi.rsecl pollrrtion. C:u}on clioxicle is lnore
tratlsP:rrent to solar radiatiort than Lo the rc-flectecl racliation frrrm tl're earth.

gross domestic Tlte trrottey valtre of all soocls lutcl se n.ices prochrced in a c<lrrntrr.. This vatlrre is rrsed
product t() rllrastu'(: a c()ur-ltr'\"s nartinlral irrcorne oi'er a )reiu-^

groundwater \\hler- It>rurd itr soil or in the pores atrcl crevices in rock.

gltano Btrilrl rrp of bircl clroppinus in places inlrabitecl by large col<>nics o[sear bircls.

habitat The natrtrirl ltnrne ofla ;rlarrr or irnirnal species.

heritage A traLion's historic brrildings. nlonulr)ents, places etc., especially tvhen regar-clecl:rs
rvorthY ol' presetration.

hydrological Rclating to water, rvhetlrer srrrl'arct: water in rivers or grnrrntlwate r atailable in w'ells.

indigenots Sonrcthins that originalh'occrrrrecl in a partictrlar zrrea.

infrastructure The basic strr.rctrrral founclations of'a society or entelprise. Also refcrs to basic
I:rcilities suclr as roads. :lirports, electricity and communic:rtion s),stenls.

introduced species A .species lvhich does not rurtrrralll, <lccrrr in a particular areir l>rrt r:rther has becn
brrtught in fl"om or.rtside.

investment Spcn<line on projecls or activities which are expectecl to proride long-terrl benefit.

natural resource A nattrralhr occun-irrg stock ()r'srrppll'rthich can be used to lrelp nreet htunan neecls
altd \t':ults.

neap tides Ticlc's rvhich occrtr drrring thc secorrd irnd fburth quarters of thc lnooll.
nutrient A sttbstance Jrr<lricling e$sentiitl norrrishrnent for the mainte nance <lf'life.

ozone layer A lavcr of ozotre in tlre stratosl)hetr which altsorbs nr()st ()f the srrn's trltrariolet
racliation.

pelagic fish Iiislr that live iu the operr oc('an uthel than close to shorc.

permeable Ablt- to be perretr:rtccl, for cxample. bv rv:rter.

pesticide Chenrical that kills runvanted organisnrs.

primary sector Activities relating to asrictrltrrr<'. fishing, forests, rrriuing etc.

private sector Activities atrd el-rterpdses run bv inclir,iclrrals or groups ttn ir profit-nraking basis.

public sector Activities irncl enterpriscs rurr bl'govcrnrnerrt.

nesource A stock or strpplv which cirn llc rrst'cl to lrelp meet huntan neecls and want.s.

sediment, Mirttcr rt'lrich settles to the bottonr of a liquicl.
sedimentation

species A scientific trarne sir,'en to each cliflc'rcnt tyre <tl'zrnirnal or plant.

strates/ A plirn to lrelp achievc certain goals.

xill



Glossory

subictence Producing mostlyfor owrr con$unption, for example, farmingwhlch directly
supports horrseholds without producing a signifi'cant surplus for trade or sale.

irustainable Using,a resource in such a way that its supply and qualiry are rnainteined
indefinitely into. the futurc;

terrestrial rRelating to the earttr.

thr,eotenedspecies Species which ar'e lik-ely to becorne endangered species.

toxic Po-ib.o.no:urg.

tro[iag To fish by dnnuing bait along in the water.

undqqstorey .A.layer of vegetation beneath the main canopy of a forest.
vegetation
vn"*lilar plant A planrwith conduedng tissue.

ve,getation A commonly occurring grouping of plants a$d trees"
co(nrnunity
wetland Swamp or other damp area of land.
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Executive summory

\Vhen the Errvirtrnnletrt t.lnit of the Ministn' of
Enr.i ror"t men t an d Nat rlral Resou rces Devt'l oprnen t
was gilen thc task of cleveloping the National
Envirorrmcntal Managcmenr Stl?tegy (NEMS), a
key conrponent in the process was to prepare thc
Statc of'the Environrnent Rcport for Kiribati. Thc
purp()se of the report is to provicle arr uptodate
asse.ssmr'trt nf the state of'tlre environrnent in Kiri-
bati, measrtres that are being urken to etrsrrre tlre
health of the environrneut. the effect of social :rnd
economic f,actors on the environnrcnt, :rnd prt-
dicted trends for the futrue.

Kiribati is a recently itrdependent countrr
made rrp o1'33 coral isl:lrrds and atolls locatecl in
the centr:rl Pacifk: rvhert: the eqrrator nrrels the
Inl-cnrational Date Line. The colurttr' cot)sists ol'
three islancl chains nith a tot:rl land rnass of 820 sq
km with irn Exclrrsive Econonric Zone area of ll.5
nrillion sr1 krn. The atolls clevelopecl from coral reel'
growth on extinct volcanic InoullLs follorving peri-
odic rises ancl falls in sea level. Reef islartd form:r-
tion, of'rvhich we nolv scr the eviclerr<:e, l'ras been
occun-ing fbr-only the l:rst 3,000 to ^{,000 years.

As a result ofthe relativelyyorme aue of the reef
islancls, soil f<lnnation has been nrinimal and tlre
resrrltant vegetaLiotr haus developed on a nutrient
deficient regime. The terrestrial vcgetation has
been subject tc.r u'idespread clisturb:lnce due to
Itttman settlement anrl thr: introdrrction ol-coconut
plantations. Only rrrr rrninhabited islands are reln-
nal)t vesetation cornntrurities still prtsent. Terrey
triai rrrarnmal f'arura is sirnilarll' lirnited with no
endemic species plcseltt. Avifaurra cornprises er-
ter)sive breeding sca bird colonies, rniglatorv
waders ancl one endernic land bird.

ln contparison to the tcrrestrial enl.itonrnent,
the rrrarirre envirotrnrent clisplays substantially
gleatcr biocliversity. Extensive cor:rl reef areas sup-
port er divcrse array of fhun:ll species while the open

oceArl is honre for wicle-ranging pelagic fish, in
particrilar, tuna. Utilisation of rnarine res()urces

provides Kiribati with its traditional srrbsistence
fcxrcl supply and its principal sorrrce of incorrre.
Utilisation of these resourres in the future will
require specialisecl manap{enrent to ensure the
resotrrce is cler,eloped on a srutainable basis.

Histnrically, the se ttlenrerrt of Kiribati occurred
arorrnd 2,500-3,500 year; agn with migr:rtiorrs flonr
South-East fuia ancl Sanro:1. Following nearly B()

1'ears of British colonial rtrle, the forruer Gilbert
Islands achiew d independerrce in 1979, becorning
the Rcpublic of Kirihati. Traclitionallv, the social
fl'amervork of'Kiribati weu developecl on a village
ler,el rvitlr the old rnen as the decision makers. With
independence , a clenrocratic govenrrrrenI birsed on
Sorrth Tarawa was formed wi th represen tatio rr fr'orn
all the outer islancls. The crrrrent poprrlation of
approxinrately 72,000, with nearl,v- one thir:cl living
nn South Tar:rua, is rising at a rate of 2.2 per cent
per atrnuln. ,$ tracliti<lnal lit'estvles make ra'ay for
\4'estenr oriented practices, the tmcliLional social
frameu'ork is being erodecl bv the pressures of
chauge.

The econornic rnake-trp of Kiribati is largely
shapecl by aid, with the licensing of foreign fishing
r,essels th e only significan t sollrce of incolne which
is internally genelated. Covernrnent achninistra-
tion is the rnaior source of ernployment. However,
the developnrcrrI of a mr)ge ol'incorne-generating
projects is cxpccted to raise the level of prodrrction
irt the rnarirte, sen'ice and agricultru;rl seclors on
Sorrth Tarawa and the orrter islands.

The errvironment issues facing Kiribati occur'
on a number oflevels. C)n South Tararva tlre chiving
forces leading to environnrental decline are popu-
latiorr rise and urba-nisat.ion, combined with a lack
of awareness of the effects of a changing lif-est1'le on
the errvilnment. The rcstrltant effects are plainly

xv
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seen in a range of, is.sues including unrnanaged
w,aste disposatr! irnefficient sewerage servieesleading
to contaminated gfoulldwater and lagoon water,
the erner-gence oflanel-poorsquatter areas, and the
los.l, of terresuial:and coastal vegetation areas. On
*re outer islands whdre population levels are sub.
stantially lower, prlessures on the environrnent are
le.ss evicient,

The Gover:nment of Kiribati has recogqised the

need for srrstainable development to elrsure that
coEsefvation of the environment is maintained
throughout the economic development proces$.

Through the de-velopurent and irnplementation of
the NEMS, it is endeavouring to implemenra rarge
of measures to deal wi*r tlre environment issues it
faces. The wisdom ofgovemm,ent deciSion making
at thisLpointin timewill be reflected inthe environ-
ment of the futlrre.
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Chapter I

Introduction

l. I Bockground ond scope

( )orr<'cln itborrt lhr. errlirrlnn:e nt irnrl rrrrr[e r-
st:urclirrrl rlf its irrrpot'urncc to hrrrrrarr rvcllJreirrE
havc incrc:rsccl greatly'irr the Sorrtlr Pacifi<: <lr.cr the

;rasl rtecatlc. Rt'ccnt irritiatit'cs hiru' ftnrse<l orr
ccologicallv srrstaiuablt' tlevcloltrrrcl"rt, t.fl'cct.s ol
elol)al clirrrat.ic r'lurnges. trnrl thr. rrrairrtcnurrce ol
hiolrlqical <livt r;itr'. 'fhest' initiaLirts rcllc<:1 rlrc le
alitl'tlr:rt lanrl rrsc prircti<'es in Pacil'ic cotrrrtlies rrr.c

clegrirclinu tlre qrralitv ol'tlteir larrrl. sr:a, Ir'esh u,,atcr

arr<l irir.
I'lanning [irr tlrt' l{)fi? Lionli:r'r'uct' tln thc

Hrrrntur E,rlvironrrrcnt in tlre Sorrth Pacilic (Rarr>
[()n{rl, (look Islanrls) inclrrclcrl t}rt' lrrclrarrrtiorr ol'
('()lrntn, rep()r'ts rthit'lr sholvc<l tlrat rl:rrrt. ol' thc
(ountt'ies \rcl'c tonceLrrcd tlrat tlrt.ir nittlu':rl
rc$()urc('s ltorrlcl rtr krneel bc lbk: to sulisfl' tlrc
clcrtrands being placcrl on tltern. Sevcntr.livc pcr
cert t o{' tlr e cotr n t rit's tr't:r'c t'x;-lt.r'i t. r r ci rr g rccl' pollr r-

tiorr, 60 pcl' cetrt reportr-cl ploblcrtrs rr'itlr srilicl
rtastt' tlisltosal. lltcl {X) prr ccrrI lrrrcl problt'ms clis-

1l<.rsi rtu ol liclrricl rt irstc. pirltictrlar'lv lt rrrlan clll rren t.
il,lo t'c than lralf ol' t l rt' r'orrrr trics r'(.p() r'tc(l plobl crns
rvith toxic cht'rnicirls ancl rnost lvere r:orrcelrrt'cl
irbout Lht' thrcat of oil spills. A wiclc rangr.ol-constlrl
z()lle I nill]ilgcntetrl prr.rblcrns rvc|c i tlell t i lied ( sec.

also (larew-Rcid I ()l{!)).

;\s a rt.srrlr of iuitiarircs bt rhc Sorrtlr Pacillc:
Colrtrrtission (SPO), thc Llnitcrl Nations Enrirrrn-
rner)t Progrirlrrrrrr' (LINEP), tl-rc Sorrth Pircific
Forttrtr, aurl ttu: Econonric anrl Srrial (lonrnrission

Ibr Asia ancl thc Pacific ( ESCAP), rhe Sorrth Pacil'ic
Rcgiorurl Environnrt'nt Pltlgr:lrnrrrc (SPRfiP) rv:rs

cstablishccl. 'Ihis rcllc.cted tlte ncecl fil' envir-r.rrr-

nrcrrtal cclorclirratiou arrcl c()op(.r'iiti()ll ()lt il t-('-

gitlrral basis ancl rr'oulcl elrsut e tltat tlre corrntr.ies of'
tht: Sorrth Pacific ilcrivrh' parricipar(.d in Llre

lllilu ir{crlrcnt of' tltcir.joi lrt artcl

n)cDts.

l espcctive ertt'i|On-

1.2 Notionol Environmentol
Mo n o ge ment Stroteg)' (NEMS)

Irr olcler t.r,r a<'hit'r't' irrlcglrrlt'c[ rnalragcr])cnt ()l tlr('
ertvil'orturerrt, SI'>RliP lt:rs iuitiatetl a ltrograrnnte to
lircilitate thr' 1>r'r'par.ltiorr ol- Nati<lnal Errliron-
rrrcrrtal Iltrua{rcruerrt Stlatc-git's ( NENIS) bv each <>l'

its nrr:rrrlrt'r' < r lrrrrtrit's.
In I{ribati thc lirnclion ol'thc NEN,IS nill be to

irlentifr kt't' issrrcs of' crrtirrlrrrtrt'rrtal concerrr :rurl
rrrrdertakc i nst i I r rtiorral stlt'rrgt lrcn ing irncl t lain ing
in cnvironlncntlrl nlilnilg('lrlcrrt tlrrrrrrqlr tlre irn-
plcnrc'ntirtiou ot' sclcctccl prouranrmcs. Thesc prr>

l{l'irrnrucs rvill hc till-.gct projccts tlrat lrave lrt'crr
iderr ti llcrl ls Ir:rvin g J)lrti('l l liu' i rrrlrortancc lirl rlrt:

llrolcc'tiort o[' tlrc ruttrrrirl trrvirrrrrrrrcrrr ancl the
i rrr plt'rrrcrr tu ti < lu ol sttstai n ir blc < lclcloprn<"n t plil(!
tict's Iol Kiliblti, The Iist <lf prrreriunrncs prescnted
iu thc NElllS lras been dcrived frrrnr the sarrre

ct.rnsrrltativc l)x)c('ss u{ri<'h rler,r.lopecl thc NEN'IS.
'Iltcr, havr- bccrr considr:r'erl irncl cnrlolscd ll'tlre
I(irilxrti T. sk Forrc on tlrc Errvirorrnrent (Iil'l.-L,)
lund (lal:inct.

'llrc National Environrrrt'rrtirl Man:rgenrerrt
.Stratcgl' is a lorrg-tcnll perspe('tivc ol'a nnge of
stratcgies artd pnruritrrrrnes throrrulr rrlrich Kilibati
nun' ar'lrievc it.s airn of'srrstainable dcvrlopnrellt. Its
lbt'trs is ou lltt' srrstainablt' rrsc of syrccics or cc()s)'s-

to'rrs lvhich tlrr t'<lrrrrlrl relics on Iirr both its rlailr,
sttbsistencc ;trtrl its lirttrre dcvt'loprlent. (liven tlrc
rlliln\. collstrilirtts <ln linancr:, tirrre. avail:rble irrfirr.
nrirti()n iurcl krgistics, the Kiribati NENIS cln onlv
rcllect tlre'sitrration at tlris tinre: lroltcver', it cnn be
r.rlxlatcd to rc[k'c'l. the chirngcs that occrrr in tlrc
lirttrrc. Tltc nrrrnbcr of'progr:tnlnles ancl actions
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suggestccl Ibr govenrment r:onsideration is indica-
tir-e of' thc brclacl range ol' strategics tltat alc
lvailable lirr arlrlrcssins tlrt- soitls of the Kiribati
NEIUS.

The rlevt'lol)nrcnt of tltc NEMS is seert as nrr

ini tiative to in tcsratc enrirounrental plunning wi th

cconorlic dcrr'lopntcnt. and to achieve sustain-
ablr clevelol)nrcnt in menrber corrntrit's. SPREP's
NIIMS Pr<{cct :rnrl it.s relatccl RETA Prr2jec:t nerc
rlt'r'clopecl rvith lirnclir-rg frorn the Linite<l Nations
f)cveloprlent Prograrnrne (LINDP). tl-re Asian

Der,eloprnerrt Bank (ADB), the Wllrl (lotr.sct--

v;rtion LJniorr (lLI(:N) and the;\ustrllian Intcrrra-
tion:rl Developrnent Assistance Bru'eau (AIDAB).

,.3 Stote ofthe
Environment Report

An irritial comp()rrent ol'the NEIUS is the prcpar:r
tion ol-a State o[' thc Environmetrt Report (SOE)

2

Rurol coasto/ view of North Torowo.
(photo:CoitWoit)

tor Kiribarti. The SOE is a compilation of irvailable
r(:sollr-cc infirrrnatiorr that pr<xides :rn Lll>.tGd;rte

description oI'the cnr,inrunrent of Iiiribati. It pro
vitles ir current asscssnlent of-the envir-onrnent ancl

a prc<liction of frrtrrre trcncls, and provides sorne of'
thc infbrrnation that rvill be lrsecl to clevelop the
NEIUS pr'()tlrirrnrne profilcs. It is also hoped thitt thc:

ckrcr-rrnt:nt will be trscd as a tool ll, resorrrce man-
agers:rs it 1>roviclcs thc basis ol'a resorrrce irrvent()ll-.

A resorrlce inr,entol-\, that is prourcssively u1>

diltetl t'tn be trsed to nrorritor changes lhat occru:

within a specific area of'the environrnent. Such
n.ronitorilrg of the cnvir'onment can alsn bc rrsed to
detect arlv new problenrs thrlt mav be arising in the
rrst of ttattrral resourccs ancl can provide a basis for
clccisions about resourre rrse ()n a strsurinatrle basis.

fu wcll, Kiribati is a signatory to a ntunber of
intenlitti()nal convcntiorts covering [hr: prrtection of
tlre errrironrnt'nt, ancl is currently assessing ftrrllrer
initiativr:s. ,\ a reqrrir-(:ment of these c()nventions,
Kir-ibati has in ten'ra l-io nal r eporting oblig3rt"ions. The

tl- ., :: e*
- q;"'- '1''=
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SOE may be used to cornpll'rvith these reqrrirenrents
to e tlsure that the coturtry rernnins closely linked with
the broacl spectnrln clf internzrtional environmenurl
initiatives.

1.4 Overview of Kribati

1.4.1 Physicaldescription

The Republic of Kiribati is a newly independenl
countn' made up of 33 coml islancls ancl atolls
locatccl in the central Pacific. It consisrs of three
main island groLtps that stmddle the eqrrator froltr
longitucle 170'c:ast to longitudc lir0'west.

Tlre nr:rin islancl qloup. the flilbcr-t Gror.rp. was

fbrnrerly part of' the Br-itish Gilbert ;rncl Ellict'
Islartcls colonv :urcl known k>cally as Tunguru. The
Gilberr Group consists ol' l3 irtoll.s and ,{ low coral
islands. Rainfall is variable fronr the r,''et(er nordr-
erl islilnds down to the clrier sourhern islancls
whiclr have experienced periods of'r'estrictecl rairr-
fall in thc past. The gcnerally lhvour:rblc cr>nditions
have allowecl continuotrs occtrpaliorr of the Gilbert
Clroup by the l-Kiribati lirr the past 3,000 \'e:rrs.

Over 90 per cent of' thc populatitrn livc in the
Gilbcrt Group an<l nne thircl ol'the totirl poptrla-
tion live on Thrarva, the capital and corrrrnercial
centrr of the Republic of-Kiribati. Biurabit (Occan
Islarrd) is a single island appr oxirnatelv i-r00 knr west

of' the rnain islard of ?rrarva. It is the onl,v raised
limestone island in Kiribati ancl reaches an ele\L
ation of irbout 80 tn above sea ler'el. The island was
mined fcrr its phosphate rock lbr a period of ap
proxirnately 70 years rrntil its deposits were ex-
harusted in 1979. Mining has lcft the islancl in a
highly clisturbed statc with littk' remaining er.i-

dencc ol- iLs frrrrrrer vegeta ti()n cr lltrrrrtr r ri tics.
'fhe secor-rd ol'the island $lrorrps is dre Phoenix

Grmrp which lies approximatelr'2.()00 klr to tlrc
southr&st of the Gilbert Grorrp ancl consists ol'il
atolls :rnc[ 5 tablc leefs. Its low rainfall has pre.-

clrrded constant settlement althouglt Abaririr-rgo
(Ifurrt<ln) Atoll n'as the sitc of a Llnited States rnili-
tary base. Thc islands of'thc Phrmix (lrorrp arc
irnportant sea bircl and tr.rrtle nesting sites ancl
wilctlil'e protectioll areas hirvc. beerr e.stablished to
protect the existirr g pc)ptrlatiorrs.

The remainins isl:rncl group is the Line lslancls
c'oruprising the Nortlrern Une lslancls (NLI) and
Soutlrcrn l-iuc Islirnds (SLI). Tlre group lics ap
proximately 4,000 hn to thc east of thc Gilbert

Group. R:rinfall varies from r.vet in the trorthern
part of the NII to drf in the SLI. Kiritimati is the
rnost popul:rted island of the group and with 363.7

sq knr is the largest in tenns of its land area. Kiriti-
rnati constitrrtes alrnost half of the Republic nf
Kiribirti's total land irrea. The f.itrt: Islands support
a distinctive array of'flora :rnd fauna and corttain
both sea bird and trrrestrial bird nestins areas of'
international conserration significatrce. Areas
within thr: Line Islands have been design;rted as

nrarrased areus rrnclcr the l4Ildl.tfe C.onsmttation.

0rdinoncp 1975.

t.4.2 lncreasing environmentol pressures

On a lvollclwicle basis the pressut'es on the rlalrtl'irl
cnvi ron rn en t rarlge I r'onr inc re:rsi n g u rb:rnisi.r.ti on
or iurb;rlance in pr4:ttliltion clistribrrtion t() trrt

incre:rsecl capacitl' to exploit alailable l'esorlrces
owing lo technological ildvances. Island svstetns in
their natrrral state :rre extremc'ly vtrlnerable to in-e-

ve rsible chauge fronr natrrml evcr)ts such as

cvcl()nes, and fi-ont hrrman11, induced competition
for resourcc'rrse. Worldwide, 93 pcr cent oI all bird
exdrrctions since 1600 have been isl:rnd species,

and the rnajor-iry of enclirngered spt'cies are islancl

cndernic. Lirrrrently. thcre ;rre rnore cndarrgered
specit:s pcr hcad of poprrlation iltrd per trnit of'latrd
in the Sotrtlr Percific tJran auy"rulrere else itr thc n orlcl
(Carew-Reicl I989). Thus, dre elfect ol-charlge fronr
naltrrill sorlrces. in conrbination w"ith a long periocl
ol'hrrrnan habitation, is haring a prolouncl intpact
()11 the natru?rl environments o{'Pacific cor.urtries.

1.4.3 Emphosising environmentol
management

Kiribati wpifies the elfect of srrch changes. itc-

ct-leratccl by' clenrographic inrbalances. The tr':r-

clitionarl ctrltrrres clf the I-Kiribati people hale
incorporated a conscn'ation ethic that in rnany
cascs rvas inrplemented under the guise o{' pr(F
tection of knowledge, lancl tenure ()l' thr()lrgh tra-
clitional practices ancl tnb<los. This ethic i.s cun ently
beine lost tlrrorrgh a change in lif-est,vle fi"orn a
tracliriorrirl to a nlorc \A'estern orte. However, it u'ill
necd to lr re<urplr:rsised, particularly at tlre corn-
rnunity lcvel. i{'the Kiribati Ffovel-llment irrtends to
introdtrce regrrlatecl conservation technir;ues tltat
r.r'ill be acceptablc to the wider conrmtrnity. Experi-
t'nce irt c'nvironrncntal nrirrrilgt'lne!)t hiLs shown
that thc irnPortance ol'conrnrtrnity input cannot be

overcstinrated whcn the rnzrnir.qenrent of ll:rtur:rl
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'Te kotiru',lxora casei, is commonly found in household gordens.
(photo:CaitWait)

r-cs( )tt t ccs is consirlt'rccl a rt.c; t r i rc rrl ell t f()l' s trn,ivnl.
\\'hett Ihe strrrir,'irl o1'naltrr:rl :lrrcl ltrun:rn popula-
ti<lrrs is reliarrt rrPon heirltlr\':lncl r()l)rrst ec()slstcnls.
coo 1lr" r-.rti vc ('( )n se t'vil t i ol I I nclrs t u'es tu'e esselr t iirl.

In Kiribati. tlre enrplrariis ()n enr,ironrnentirl
l)lilr)itqcltrent r.r'ill neccl t() bc apprr.rachecl on trr,cr

lcvcls. In tt'eas lvltcre thcrc has becn srrbstantial
clr\,irontrre ntltl inrpact ?lrrd (leql'ixllttioll. a rtircLivr.

ol catch-rrp level of enlironrnental lnirnauernent
will bc reqtdrccl lo deal rvith thc cun'ent deqr:rrla-
tion beltlrc lbrwarrl nlanagentent initiativcs ciln l)e
inrplc"ruentt'd" (irurcntlv. these arrils Are rcstri('tccl
to the higher poptilation irrrits of Sotrth Thrawa ilr
tlte flilben Grrrrp iurcl, tn a lcsser extenr, Kiritinrati
Isl:urcl in tlre Nolthenr Line Islands. In thc'Orrter
lslanrls (tlrc tcrrn ust:d irr Kiribtrti lbr all isl:rnds
irl)al.t fr()[r Sorrtlt T:rraw:r), a l)t'oactiYe or fnnvarcl
nretlrod ol'enviroltrrrcntal ntanageutetrI can be itn-
plernented [() ensru'c that the rrse of'rrlsolu'ces ()c-

curs on an ecologicalll,srrstninable basis.
Itt the clrrtr"r islilncls, l'esoru'cc degraclation h:rs

occrrrr-ud brrt is rtslricted to islancl-specilic t.l'enLs
strch as thc nrining rt['I]irn:rba, :rrrd the t'll?cts of
c:l [rse\\'a) r-on.st rrr<'l i<>tr tttt cclasttil pft ,ce.ss(.s lts t'r.i-
clcncecl orr Kuriiranrl \{ar:rkei itr tlrc fiil}rt'rt Gr()rrp.
E,urinlnlnentitI nraturgernent call tre inrplenrerrtccl
as a pr()c('ss t() r'<:irrfirrr:t lhe corrtrniturerrt thilt the
Gr)\'crr"rrlt'r)t ol'Kiribati has madc to sust;ritrable
<ter,ekrprrrt:ut (Reprrblic of' Kirihati 1993). Rcalisir-
tion of this r:onrnrittnctrl" to srrstairrable dcvelol>
rnt:rrt rvill be rcllcctcd in thc ap;rt-oach tlrat thc-
g(x'enlurent tlrkes:rt the local, regionirl and gloltal
levels of' crrvilorrrnerrt:rl at:tion.

;\t a locd lcvel, goverrlnrellt rrill nt:ecl to euslrrr
tltat the corrrnrlrnitv is rrrade arvurt' ot'tlre cnvirrlrr-
Irrelrt?ll ancl social costs of'clevr.lclpnrcnt, arrd to
cllsrrre that tlrc cctnrrrrrurilv arrc[ all g(x'(:t'nlneltt
clt:pnrtrner-lt.s uctivcll, participate in the de<'isiorr-
making prr)cess. At a resional level, sovenrulerrt
rr'ill be'ir(h':ultilu('d ltv a<:tir.e panicipatiort rl'ith or-
garrisatirlrrs lh:rt r:an pror.icle dilection anc[ aclr.ir:e
on rlecisions affecting tlre r:rrvirontr)ent. At a global
letel, thc ('onccnls of'srnirller der,elopirrg nations
ciul be most efl'cctively expressecl ltv participratiorr
irr internalionitl firlir. ltcldr ils iuctiviclrral corrntric:s
and in concet't rrith reeional rllganisatiorrs.



Chapter 2

Physical description

2., Location ond geogrophy
-l'lrc' Ilt'prrbli<' ul Kilillati or'<'rrllit's un l.xt'lrrsivt'
[',r'orrorrrit' Zorrt. lrrt'l of li.ir urilliorr st1 krn itr rlre
('('ntllrl Plcifit' lx'trrr'r.n lltitrtrlt.s 5. rrotlh atrrl I l-
sorrtlr, urrrl b<'trr't.t'n lorrgitrrrlcs 170'r.:rst arrrl lir(l'
tr't'st.'l'ltt'illi isllrrrrls:urrl rct'[s lrale l totnl l:rlrrl art'a
<il aJtpnrxinrltt.lv il2() sr; knt rr'hit'h rr.srrlls in lr :<.rr

t o lurtrl llrtio ol' l(X l( ): | .'l'lr is ( ( )l.lll):rr'(.s rr it h l-'i ji rvi r h

;r ratio ol 7(l: l . irrrrl l)irprra Nor, ( lrrirrt.a tlitlr rr urtio
ol 7: 1. 

-l'lre 
lurrcl lnrl oct.arr lll'('irs ur'(: tlistrilttrtt,<[

tltrrrrrglr tht' tlrr.t'r' islarrrl sr()ltl)s lts irr 
-lahlt' 

2. I.

Table 2.1 Lond dnd oceon oreas (sq km)

Group Land area Sea area

Gilbert Group 278
Phoenix Group 79
Line lslands 516

Source: MENRD records

r,098,300
758,600

t,649,500

2.2 Climote

2.2.1 Roinfoll

l\lost ol' l(irilrati is locatccl in tlrt rlrr' lrt'lr ol tlrr.
c'rlrurtor-ial <'lirnatt' zorrt, rritlr rrrcatr rllri lr' l('rnlx'l'ir-
tttles r':rrtr-rirrs fi.orn 2(i tr) :l?'( I. Rlinfnll is variitblc
lxrth urtrtrrerlll arrcl bctrr'r't'u tJtt. islarr<l ulotrps. Rairr-
lall irr tlrc Clilbcrt ( irorrp lar-it's llrrnr l,(XX) nrnt orr
tlrt' eqrratoli:rl islan<ls to l),.0(X) nlnt {rll the islancls
lot'ltccl trp to [:rtitrrr[c { nor-tlr. i\{c-utr irtt'rlrgc ririn-
fall Ior llt'tio rk.tertnirrt'rl fl'onr rccor'<[s sllrnrrine
tltt' pt'r'iocl 1{)-lti-191)2 rvls c:r[<'rrlatctl at .{.[X)0 rnirr
(Ft:tttkhrtrl l-()1)12) (Fiuru'e 2.1). Rlinlall [irl rhe
Plrot'uis (irorrp is in tlrt. riure(' ()l l.(XX)-11,0(X) nrrtr.

Rrintlrll on the [.irrr. Isllurrls r:uics h'ont 7(Xl nrrn

'Te koino', Pandanus tectorius, is found throughout the otolls ond
islonds of Kiriboti. (photo:Cait Woit)

at hilitinrati to -1.(XX) r)lur ilt Tenrirta to tlre n()r'tll.
\l:rrkt'rl flrrctturtirlns cern ()('(:lll l)lrrti('ularll otr hiri-
tirnati rvhich lcccir'<'rl 2-[0 rntn in l!)t]ir and i)r,7ll0

nrrn iu Itlft7. l filiccn-lirlcl rlifli'r'errcc (\\:ooclrolle
& l\k'Lean |1)1)2). Sctcrc lrrolongt'd tlrorrqhts u'itl'r
irs littlt'as')()() ntrlt ol rairrfirll ltitvt'occttrt'r'cl irr tlrc
cc'rrtnrl :trrrl sorrtht'r-n ()illlt'rr ()r'orrp, Barraba. thc
Ithot'rrix ()r'ou1"l anrl ltiritinrali . Scvcre rlr'orrglrts
Iruvr' lccl t() tllc rlcatlr ol' firocl-prorirling trce's in-
clr r<[i rrs' tc lllirbwai' ( gian t sl\'irnlp taro ), breitrlfnti t

ilnd Coconrrt tr'('cs, thc loss ol'tlrr' latl('r' r'cstrlting in
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Figure 2.1 Annuol rainfoll,1948-1992 (mm)
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Source: Frankland I

a rcstriction of copr-a pnldrrction. ,.\s copnr is relicrl
ulx)n as a sl:rplt' fixrrl arrrl irs u signiliciltrt s()llrcc ()f
<'ltsh irrcotrtt:. tltc eflt'ct of ch'orrghts on lhc cor.n-

rnrrnity t'iur llc cxlr'(:nrc. Irr thc l)ast, dr'()rrglrt h:rs

also fon-cd thc rr:location of cortrrnrrnitics ll'orn
scvcrt:lv afl-ec tccl i sltrtrls.

Tht'clintatc is inflrrcnct'd lx'thc sc'asonul rn()\'c-
rrx:rtts of' tlre Intcr 1i'opicnl (lonvcrscrrce Zotrc
(11'(:Z), the I'-qrratorial Dolclnrnr Bclt (EDt}) ancl
t() s()rnc ('xt('ltt llt. thc Sorrllr Pat'iflr' (iorlvcrqcnce

Zouc (SP(IZ).

Thc EDB is a lc'gion of'lisht east('rl!':urrl n'est-

er'l), rtirrcls that an' [)r'escnt throrrghorrt tlrc vr:ar.

Thc EDR lies rvithir-r ir'' norllt of'tht: ('quat()r'anrl is

itt gt'ncr.;rl un ilre:l of'lriqh litirr[all :rnd scasorrirl
r,arilbilitJ,. In tlre :rr-ea bctrr'eerr thc convclgcnce o['
thc' Not'tlt and South P:rcilic tnrclt' rrirrtls lics tltt'
I'f(lZ rvlrir:lr is an t:xtcnsive arcir ol clorrrl, pl()(luc-
ing associlttetl slrow<:rs rlrrc lo tlrt' ast'cr-tt ol'irir: lt
rrrrrrnalll lies to thc rrorth ol' Kir-ibati irrrcl c:tlrrsisrs

of a llrclkcn cloucl rlilss. The SP(IZ is iur zrrea of
c()n\'(' r'qcncc lletrrrecrr the eqtrat <lt'ia l t'astcr11' tvi rrrls
lurrl thc' hieh latitucle sorrth<-aster-lv rvirrds. 'I-his

zorrc ltits a rnirrinral cfli'ct orr thc clirnatc o{ Kirib;,lti.

2.2.2 Winds

Winds l)et\ve('n tlrc nor-th-ellst lul(l s()utlr<'ast (luit(l-
riilrt ()ccur throrrghorrl tlre' r,'eirr'. f)trI-ing tlrc cl|ier

6

tlt()rrlhs li'orl .fr.rrrt' to N<lr,t:rnllt:r the rvinds arc
gcrrcrallr, li'orrr tlre sr>trth-east. l)rrring the rvetter'
nr(,Dtlrs rll tlre r,car lirnr l)ecerrrlter to ]\Iitr', the
rvirrcls rrrc llorn tlre n()r'th :ltrcl cast. Strong n'itrrls,
slton'cls :rrrrl sclrralls occul' llum tltc ltorth-\vcst tc)

s()t l th-n'('lit.'frr lpical ('\'cl()trcs rat cl'r' fi)t'nl u.it hi n,l-r"

cithcr sicle ol' the eqrrator'. Horvevcr, gale lortc:
rt,irrds lirrnr tlre sorrlh-r.vcst allcl thc rror-th clo sorne-
tinres occrrr u'hcrr c|t:lrlnit' svstelns dcvclop in lati-
Irt<les urcirter t-han ir'' rtortlr and sorrlh.

2.2.3 Southern Oscillation lndex (SOr)
'I'lrt' Sorrthct'n Ost:illation Inclex (SOI) cnrrelates
tlrc ell-ect ol'a variation in st'll surl'ircc pressrlrc ()n

tlrc <:lirrrale <ll'lr.iribati. lt rv;rs discovcr-ed that rvhcn
tlrc se;r srrrlirce' l)rcssllt't:s u'crc :rlnorrnallv ltigh irr

thc hrdortesian rcgion, thev rnrcrt: corresponditrgly
Itxl in thc Sorrtlr Pat'ific arrrl ricr: I't-rsa (Ciilrnotrr &
(lolnran l91X)).'I'hc inclcx was rlcvt lol>t'd lo rccortl
tlre patlcrn ol'ch:rnge ol'sca surl-itcc yrresstrre arrd
watcr tclllp('r'iltul'c an(l is cornrnorrlv ref'crrecl tO

as El Nifio or IINS() (t{ Nino an<l tlre S<trrrherrr
()scillation). Whcn the avcrag^c SOI firr ir vcal' is

trcg;rtivc, thc tT( lZ rnot'cs clost.r' to the erlrrator and
llrc clorrcly Fll)B rrroves to tlre sorrth. In Kiribati,
strrlltr'c wirrcls arc rrrolc {r-c<lrrcnt li'oltr thc sorrth-
$'csl thx)lleh rrortlr-wesl t() norlh-clrsil, ancl thcrc is

lrt:itr.ier tlrarr nornrirl rairrlall. \{,'hen t.hc ar,'cragccl
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(Mean annual rainfall 2024 mm)
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SOI is positivc, dw e:rsterly winds arc more ple-
dorninant tltan rrsrral. The central Pacific region
has.just experienced an extendecl lll Nino seas()rr

resulting in eler,ated rainfall fbr Tarawa.

2.2.4 Tides

Tides throtrghclrrt Kiribati are serni<liurr-r:rl, that is"

there :rre tt'o high ancl tn'o low tides evcry 24 hours.
Dtrrine mean l()'rd water ol'the ne'ap ticles. the rcef'
ilat does not dry out: however, drrrine the spling
ticles the reef flats, especialll' on the lagoon side.
dry out, exposing large areas of sancl. Drrringspring
Iow ticles the exposlrre of the sanrl flats allows for
cxtcndcd collectiotr of shellllsh, particularlv 'te
bun' (ark shell).

2.2.5 Currents

Or:ean crrrrents flow in a predorninantly westerlv
direction at between 1.5 :rrrd 2.0 knots (0.S-1.0
rnctres per second) under the iuflrrence of the
south equatorizrl crrrrent. Eastelly cru-r'ents occul.
irnloDg the more nclrtherly islancls as a restilt of
strong westerJy winds or fi-onr a sorrthet'ly shi{i in
the equatorial counter'-crlrlent. Cllost' to any islancl
the current directions are nrodifiecl by acljaccnr
land areas :rncl by the location of tidi,rl ch:rnnels
throush the reef.'Iidirl ctrtrernls ellter tlre lagoons
across the srrbrnerge:cl (westc.rn) r-eet.s aurt acfoss
thc reef flats thnrugh iuter-islet passages. Strong
onshorr: currents on the oceilrl reef flat prodrrcc
linear s:rnd bars that are detemrined by the dirct
tion of warre flow. The strength ancl direcrion clf tlre
currents clctcrrnine the size. shape iurd location of
the sanclbirrs that occrrr ()n the lagoon side O['
interislet passages (Pirtterson Britton 199?).

2.3 Hydrology

2.3.1 General

The frcsh-watel l'esorlrces of Kirilxti :rn extrenrely
lirnited and are confined to a sinele fi-esh-water lake
on Ter:rina ir: the Line Islancls, small epherrreral
lvetlands. and the presr:trce of srrbterranean
groturdwater lenses on islands with ttre nectissarJ,
land are:r and supportivc rair-rfirll.

Rainfall pel'nre:rtes the pororrs soils and lbrm.s
lu fresh-wrter lens over dre underlying sea wilter.
This relationship is b:rsed on rlre difl'ering relarive
densities of fresh and sea water, w.ith the lighter

freslt r+.ater floating on the rnore clerrse sea water.
Factors that zrfl'ect the .size of tlre lells are island
rvidth, rate of recharge of fresh rvilter' (r:rinfall can
vart' in El Nino yeirrs), tJre arnourrt :rncl wpe of
vegetalion presetrt on the catchment area and man-
nrade modilications lo the land surface. The fresh-
wat.t:r lens at Bonriki. Tarawa, which is usec! Ibr the
torvn drinking rv:rtet suppl)r, lras been estirrratecl at

29 rn clcep (\'tlooclroff'e & Mclean 1992). On small
islands with restrictecl larrd areas, there tencls to be
a brackislt water interfirce betrvcen the w:lter bodies
which c;rn be influenccd by the tidill range. The
qtraliry of the frr:sh water can he :rffectecl by the
intn-rsion of'salt watcr. faecal bitcteria. stor:n nrn-
off, I-ertiliser, pesticicles, industrial discharges and
other corrt:rnrinants.

It is cluring periods of drorrght that the avail-
ability of fresh watcr on rnanv of' the islands
beconres a linriting factor to the existence of
Ittutritr.r and fl oral/faunal comnnrnities.

2.3.2 Groundwoter resources

Thc strstainable l,ielcl ofTarawa's f reslr-water len.ses

is linritecl dtre to the amount of rainwater that can
be stored, the perccr-rt:rge of rainf:rll that becornes
fresh-lvater recharge, irnd the amount of rainf:rll
that occurs n'itlrin a particular pe riod. Estirnates of
the srrstainablc l'ield for Taralva ale: Bonriki water
supplv area 1,000 nr:l/day; Buota water supply areil
300 m3,/dar, (Shalev 1992). Teaorirereke lvirlel'slll>
plv are:r has the poterr tial to srrpply I 00 nr:i,/dar', but
:r breakclown in nesotiatiorrs l:etrveen the tradi-
tiotral ourrns ancl the govenrnlent over larrd r.ue

hzrs restrlted ln its rernoval fr'orn the wat<'r'strpply
systern. Fresh-lr':rte l lenses exist at Betio, Bairiki ancl
Bikenibeu, brrt these have been withclraun fiom
tuse dtre to fhecal contarnination frorn hrrrnan and
animal waste. Unless stringent l:rnd planning
nreasrlres are inrplelnented to defilre areas of
hturtatt settlenreut, the encroachment of' villages
ont.o water- r'esen't:s r+'ill continrr(: to r-rsrdt in a

con taminated water supply.
fu the population rises in Tarawn, so will the de-

rnancl for water. At prcsent tlre wate r is regllated to
ensule tlrat the lenscs ate not ()veFpunlped, result-
ing in an inflow of'saline $'ater. Crrrrent clem:rnd
rcqrrirements are elevated duc to on-lirrc ploblems.
lt hils bcen estinrated that 50 per cent ol'the r.r'ater

prrmped frorn the lcnses does not gcner:rte incorne
drre to pipr: leakage, illcgerl ccxrncctions, faulty or
unread wat(:r nleters and dillictrlties in the Public



Stote Ofthe
Environment Report

Lltilitics Board ilccoturfing svstem (Shalev 1992).
Unless dealt w'ith, tlrese problems will colttinue to
plact' acldecl stmin on the $'eitet'supply s)'ste nt.

Bascd clrr linrited dirta, estirnates of slrsrainable

f iclcls fiorn the freshrlate r lenses on North T:rrawa

shtn' that 2.000 nr:l/clay corilcl be cxtracted ftrr
wirtcr srrpplr'. These lcnses corrld be ruerl to supple-
nrer)[ lhc cxi.sting water strppl\: H(]wever', consider-
able uplp-nrling of the pl-esetrt systent rvorrld be
reqtrirecl to ciury an increased rvater load.

Sonre increases in tlre Sclrrth Thralv:r strpplv
cotrld be inrplcnrentcd witlr cliligent rnonitrlrirrg to
in'oicl over-ptrnrping. T'he rrpgradinu of'the rain-
rvate r tank srrp;rlr; especially to brrilclitrgs with l:u'ge
t'ool'areirs, corrlcl redrrc(: the dernatrd on t"he rvater
srrpply systenl. Rcpon rec()rnrnen(lations har,e con-
sistcntlv emph:rsisecl the crrrrent uncler-trtilisation
ol'r'ainn'ater-, ujth eithey r-ro collec[iorr lacilities or
poorll' rnaintainecl collectinrr systenls on both got'-
ernmel)t an<[ private lrtrilclines (Sh.rlev l!)92: Frank-
land l{}92).

2.4 Geologicol development
of corol otolls

Cot'al zrtolls har,e <leveloped on expnsed arreas rll
exLinct volcanoes. As the volcanic islands subsidecl
throrrgh tectonic tt'?urspor1., the leel' :lreas grew
vcrtici,rllv throush the accrurnrlation of cor-al. Rccf
growth lvas intr:lmpted b1,flrrcttralions of sea level
tltrough tlte lce Aees. Duriug glaciations, sca level
wits at a redrrct"d lteight and erosion of'the estal>
lishccl coral b:rse took place. In rhe intetghcial
pcdocl.s, sea level was restorcd ancl leeFlbnning
pr'()cesses continuecl. Tlre trpper l0-15 ru of linrr-
st()ne has l'rrrrnt'cl as the restrlt of'reef growth over
the last fl'w thousancl year:.

The evolrrtion of'all of'the islands ol'Kilibati
exccpt Banaba rvotrld have followecl a three-phase

l)atterrr ol'cler,elopnrent. The filst ;rhase worrld have
been rapicl vertical reef grorvth frorrr t1,000 to 6,000
yt:ars Ilefirre Pleseut (BP) as the reef grew with the
r:rpiclly rising sea ltr.el. The second phase (6,000 t<r

3,J-'m BP) w:rs a phase of reeFfl:lt lbrnra[ion as rcef
gtrrutlt cilught trp u,ith sea-level rises ancl then
consolidatcd. The tlrird phase (fronr 3,500 BI'to
present) was olre ol'ret'f island f<l'nratior-r ol'which
we now sec the evidence (\t'oodroft'e & Mclean
I {)9?). The islarnds of Kiribati ar"e Seologicall!' verv
yonng (approxirnatcly 3,0fiI-4,000 years old) ancl
the processes of islancl erosion ancl accretion con-

8

tinue todaf a.s sedirnents are proclrrcecl and trans-
p()rtccl bl' coarstal processes.

2.5 Soils

TIte atoll soils of Kirilt:rti are voultg (around :],000-
4,(X)0 vears olcl ) . shal I orr.'. al kali nc. coarse-textured
ancl, becarse of thcir irnn:atru-it1', silnilal t<l tlre
coral lilnestor"tr- paretlt nrirterial. Thev consist of
shallow laye rs of ()l-gani(: rnateri:rl in varying thick-
ness, coral sancl ancl cor:rl {i':lgnrentri ovetla}illq ir

lintestorre platlorrrr. The soils arc lacking in the
tmce elentents iron (Fc), mangancse (Mn), coppc.r
(Crr). ancl zinc (Zn) ilnd exhibit hiuh pll rahres
(8.2-{i.9) restrictins availability o[' thesc elenlents
for' Plirnt.qrorvth.

Pl:urt grouth is depertrlent on the leqclirru of
nuldents fi"orn thc shallou'stu'face hunric laven l'he
proclrrction ol'hurnic acicls fiuur the breakdorrqr of
organic rn:rtcdal arrcl the ilctiritr, of soil organisnrs
Iou'ers the pl-l ancl irllons lbr thc uptake of'nrrrlient.s.

Te bwobwoi', Cyrtosperma chamissonis. The $ont srrnmp taro is
cultivated extensively for rs edible rooL (photo: Coit Wait)
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Thc soil has a lo$'ler,el ol'org"alric rnateri:rl chre to its
co:lrse textrrre lrrd lapi<l llinfall infiltration. ;rrrcl
cl<>es nol lend it.sell' to corn,tntittrral aglictrlttrral
rnethocls. s() illl extensive cornposting tcchniqtre lvas
developecl br' 'te bwrbrrai' grnrvem. Thc renroval o{'
r rnclerutorcry \,cgetilti()n t I I ror rgh cl eilri n g altd l)ru-t l-
itrq rccluces tlrc abilitl oI'the plants to c<;nrrilttrte ro
the soil-f<rrnritrg prrrt:ess nrcl robs tlre sr.ril of essential
ntrl.rients.

The plateau soils ol Barraba varv firrur shallorv
soils, cornposecl o{"or'ttarric nr:rter-ial, s:rucl or dole
rnil-e on the tops of linrr:stonc pinnacles, to dccl:
phosphatic soils irrrrl ;rhosphatic lock betrr-r,cn tlrr.
pin r-racles. A substan t ill proport ion o1' thc: soi ls havr:
l:een extensiveh' mincd lcaving isolared rrrck pin-
traclcs. Llndistrrrbcd Jllatcatr soils hare ir higlr or-
ganic c<lntent iurrl gtxrrl ll'rtilitl' lcvels.

()n a nrrrnbcr ol'islarrds throrrghout Kiribati
ther e itre clel;osits ol'pltosphate-r-ich soils rthich arc
olcl {Itrarro acctrutrrlations ll'orn extcnsivc .lca l;ircl
colorries, particlllarh' those irssor:iaterl uith starr<ls
<>f Pisortiu Etndi:;. Thesc- soils are nrore acidic anrl
dnrkel tharr tlrc srrr-rrtrrrrrlirrlq soils, and cotrt:rirr
adclitionid nutrit.rrts Ior lllant gr'orvth.

Soils rx:r:rrrt'ing in thc trt'tlatrd:rrc:n of'Tctirina
arnrl other lotvlr,iug at'e;rs u'ithin Kiribati Arc lnor'('
aciclic arrd [i'r'tilc, as acirlitv assr>ciated rvitlr water--
krgged .sclils rn:rkes the nrrtrient.s chernicallv in'ail-
able for pliurt gnrwth.

2.6 Minerol resources

Tlte rninerill rt:sorrrces that ciur ltc Ibuncl on Kiri-
bati inclrrde:

I ilr.eathelrd arr<l t.nrded ntater-iirls fbrrnt.rl
fl'om the cor;rl linrest()t)e palent nraterill:

I phosphatc rnirrt'cl Jirrnr Banaba Islanrl;
t guiux) clcposits; iurcl

I seabed nraltrtilll(:sc noclrrlcs irrrcl cobalt
enrichecl cnrsts.

Th e ac:t i or r r lf' rvi n cl. wa te l' a n cl 1r':lr,c-clil\ c n coits-
Lrl;rrocesses on the r:oral lilnestolle parcllt nratcriirl
has fbrmed extetrsive dcpclsits ol'salrcls anrl coral
nrbble ofvauf irrg texlrrl'e, 1tarticle size, locltion ancl
qrritnlit\l This rn:rtcrial is trst.cl f or gcnt'r'al brrilcling
and cclnstnrctiolt work, llrc construction o[carrse-
u,avs. and land I'ct'lnnratiou project-s ilnplernentecl
fbr llotlr govenrrne llt ancl pririrte pul-poses.

The Banaba plrosplute urinc stoppecl opcr-
ations in 1979, havirrg harl 70 pcl cenr of' rhe

irlcrrtilicd deposit rcrnovcd. A llro;xrs:rl to extract
tlrc re'nraining ruirlerial was ruiserl in the 1980s brrt
clid n<lt prrrceed. Sonrc intr'r'est lrirs bt:en slrowrr irr
lau(x)nal phrxph:rte deposits, and rcsource sru-\'evs

Itavc bee:n under <:onsirlcratiorr ll privatc rrrir-ring

conccrlt.s.

'\ rtrulbcr ol'i^sluncls irr Kiribatj conurin cleposit-s

oI'strilno developccl li'orn extt'rrsivc' scir birrl poprr-
Iatiorrs. l)eposits of' carlciurn plrosph:rt.c ciul occrrr
rvlrt'rr sr-rlutions leaclrt'd lirlnr the rlverlilving :rri:rn
gulln() arrcl <'alcirrrn t'arlrtltrate [ilrnr strlrsrtrfitce ac'
ctrnrrrlations. The plros;:hatic lnltelial is a light-
rr'cight, palc' to dark browrr por()us rock. rr'hich
cnrrnbles int() 11)url(l t'irt'trlarr grairrs olre or tr$o

lnillinretrcs in clianrctcr, ancl is rnixcd u'ith shell
f ragnren ts. corirl artcl c<lrirllirrc alga<'. Srnall deposits
t'xist on sourt: of tlre islan<ls iu tltt'(iillrlt (irorrp,
lr'ith the lar,gest of'these on Tirrnana bcing a;rpruxi-
rrlatch'200.000 tolrlcs contairrins l5 to 20 per cent
crrlcirun phosphate (l\'hitc & \' 'ar-in l9(i4)-

Depr,rsit,s irt thc Pltocnix Olorrp and Line
Islatt<ls rtc'r'c rninecl in thc rrrid and l:rte 1800s.

Nlirting bcg'iul ort.faf is ip lSirfi atrfl lirstt'd fbr'
approxinratr:lr' 2() l,t'ars. NIining tregun on Starbrrc:k
irr I1170, thcn rxtended to Flint, Nlaldcn arnd Cla-

rrrlitrc Islatrds. ,\rr estiutatccl 2(X) rnilliort tottnes of
phosl>hate was txtl'ilck'<l fhlrrr all tlre.sc islancl^s in
Ihc sorrtlt cqrrirtorial P:rcilic (Keatirrg 1992).

l)cposits of'cobalt-riclr cnrsts in thc' Phoenix
(irotty.r aucl ltolvrre tallic rnaugancsc trodrtles in the
l.iuc lslirnds hin'e beerr idcntiliecl. Nolth-ea.st of the
Pltot'rrix (ltltp, rnilnuancst' ntxltrles rl'eIe l'c-

covelt'd chrrin,g a siunpling survev of tht" ilrea, rrith
tlte rlonritraut ntldtrlt- sizc llcing 2--l ('tn in
rli ;rlrrt' tt'r-. Dec.: 1>st:a I-e rrorr ur r rgaucse rle posi Ls havc
becrt consitlcrecl a potcrrtiaI ccorrontic sorrrce o{'

tlrt' rletals nickel, c()plJ('r', cob:rlt arrrl rnang:uresc.
For' fi'rrrrnriurgancsc cleposits to ]rc considered :rs

Itin'irtg* p()tclltial cconortric inlel'esl, thcrc nrtrst bc
a viahle suppll'. Thc stu'r,'ev dctt:rrnincd a p:rtchl'
clistribrrtion ol'thc nodrrles. Flowcvcr, where J)re.s-
cnt, tlrev occtu' in rltlcltrrate to high corlcentnr-
tiorrs. Fru'tlrcr salrrpli rtu rr!.rs lrc()urnlt'rrclecl ( Boltorr
ct ll. l{}92).

2.7 Energy resources

Kirillati rclies heirrilv on irnpol'tecl firels to nrcet a

risitrg rlernirrrcl fi'onr the polvt'r' gc'ncllrLi()n :rnct
Ilalrsp()r't arelrs. Pou'er' {irr clornestic', cornnrercial
anrl iudrstrial prrqroses on Sorrtlr Tamrra is bv
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diesel generarion, and the energy demand for
power con$rmption is expected to rise by 6 per cent
olr S-outh Tlrrawa over the ne.xt three years. The
l''991 consumption estimate f,or petroleurm-based

fuels is 10 million litles. ,of which $outh Tiuawa
consumed 80 per cent widr the:remaining 20 per
cent distributeci to Kiritimati ( I0 per cent)r and the
outer islarrds (10 per cent). Given the c,ountry"s

isotration from producers and the costof transport,
the importation and consumption of petroleurn
based fuels is placing a heavy burden on the bal-
ance of payments (Republic of Kiribati lg93).

The use of timber produets (coconut residues
and bushwood) as a fuel source on South Tarawa is
resulting in a less of stqitahle supplies, and on Betio
fuel wood is having to be purchzsed to rneet the
growing demand. On the suter islandc the house.
hold energy survey deterrnined that 9l per centof
households use fuel woods,as.theii prinarT enerw
source for cooking (Cleland 1985). The inuoduc-
tisn of solar onergy for the out€r isltulds has oc-
crrrred on a srnall scale., but is hampered by high
ifritial capital and installation eosts.

l0
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Ter restri ol e nvi ro n m ent

3. I Vegetotion

A rattgc'ol'te rlestrinl veqctation tlpe:i ctul bt" filrnr[
ort the islanrls artrl atolls of Kirillati r,ritlr consirk r.
allle variation irr r'orrrtitiotr a<:corclirrg to lcltls of'
hrtrtutrt lrabiurtion, tht' intrurcltrction ol' c()c()rLtt
plilntaticlrrs, and thc <:[fect ol'phosphatc rnirrirrg.

3.1., Mongroves

lVlarrgrovcs are liltritcrl irr area u'idr apploxirnatcl\,
irl] knr ol'ru;trrgrovcs colonisilg tlrc shorclincs ol'
the Gilbcrt (iroup (\{'rroclroll'e & McLtan 1992).
T'lrc: dottrirrartt spcr:ir-s llhiztPlumt n.ttrrunuttt is tlte
rrrost wiclcsprcad nrurrgr-ovc sltccies irr liirillirti. It
Itrrrrrs :ur cxlcnsilc st:rtrcl along tht' u'cslcrn slrorcs
o1'atolls. NIolc extensivc stnu(ls ()ccrlr on thc north-
ernnl()st atoll ol'Btrtalit:rr-i rrhc.r'c .Sorrrrr,rrrlin s1r. is

qt

A recendy co/onised
mongrove (Rhizophora
mucronata) seedling.

Mangrove root zones
provide food ond shelter

for o wide orroy of
breeding fsfi.
(photo:CoitWoit)

fbrrrrrl <rn thc senrvartl slrot'cs. Btuguiaru s1r. attd
Ltnnttil:rntsp. arc irlso Ibtrrtrl in sr.rtallet'arcrts itr thc
(iilbcrt ( irorrp.

\larrgr'<lvcs lrc f<rrtrrd itt lorr'-ettcrgt' areas t>f

lag-oorts rtncl crxtstal itrlt'ts tvhet'c fitrt' sttdirnctrts
ltrt' rrble tt-r ;rccrrrntrlittc. N{angn'or:c r'tt()t zotrt's also

provick' firtxl arrd shcltct'firr a triclc nt-r:tv ol bI'cccl-

ing Irsh. Spccific qrralities <lI ttt:lugt'or,t titrtlrers
strclr lrs lrardnt'ss and rcsist.ltncc t() trtitt'itre borets
rnakc thcrn attrat'tivc lirt' r'ottsttrt('tiotl pllrPoses
irn<l hrtvc't'ontr-ibttterl to tlrc rlcl>letiorr trf ttt:trltlrtlvc
starr(ls, llirrticttlilrlv in highl,v poprtl:ttecl itrcas. Tlte
t'x1rirrrsion of thc seirwcccl cttltir,ittiott pr()gr2tnItttc
tlrich rrses lot'al coastul tintbc'rs rvill nccd t<l lrt'
rrronitorecl t() ('nsulc thc tiruber res()tlrcc is rlevel-
o;recl orr a strstninable barsis, The irnplt't ol largt-
scalt' <lclcl<)l)lller)ts srr<'lt a.s tll(' r'xtcnsiott <ll.tltt:
air'pr-rrT irtto tltc T:rriltr'il litgrlott aud tltt'sttbseqttcrtf

tl
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loss o['ulan${r()vcs lras the potential to r-echrce l:r-
gtxrn li.shelie.s lrrrct :rlter st:<lirrrcntati()t) tatt:s, ftrr-
ther affi:ctinc the coastlrl shrlleline.

3.1.2 Coostal yegetotion

(i<lastal vegctation is r'hirlacterised ll1' plants that
alt' srlt-tolcriurl. It inclrrdcs trec sJ)ecics srrclr as
( la y uri t m rq t t i.u:t i fali a (' te b t rrrrkar tt' ), |ta t t rk n us k r-
Iotius ('te kaina') iutd, ()ut'ilrtnla .slttrio.sa ('te rrri'),
ilre rrrrck'rstorcy shrrrbs Sruntoht scrircn ('te' nta<t')
arrrl r:f'()ul)(l c()v(:l's Iportuun s1t. ('te nrkrr') arrrl (lnrr-

m,alia sp.

3. ,.3 Inland forest
Inlarrrl for-t.st on the urairr islands of tlre (iilbcrt
flrorrp f rrs bcen rc1;lacerl lt1'cocorrtrt (kxns rt rtriftrt
planl.at.ions lcin'irrg onll' scaltcrccl slancls :rnrl relic
lrees <ll'thc fl<.rrntcr cornrrrrrrritv. The irrlitntl Iorest
is clrnractcrised lx Pisttttirt grnndis ('tt brrka'), ()alc
phylluw i.nophyllurn ('te itai') l:rtrl (imlin suhrorrlrttrt
('re kaniuva') ;urrl the urrder-stor.ev shrlbs Srunnlu
srirea ('tc nriro') uiLh I'tnda.nu,s leclrtfiu.s.

3.1.4 Wetlands

\'ltctlancls lre Iirrrrrrl on Ter:tirra atrd. t() a lesscr'
('xtent. its eplrerncral rr'etl:urrls orr islarrcls irrclrrding
r\baiitnq. Tlrt' rr't-tlunds on Tt'raina l'rave f<rrntecl
ill'eas of'pr'at bous contposccl of thc seclec 5riry',rrs

ripari us.

3. 1.5 Agricultural community
r\gricrrltru:rl cornrrrruritl is donrinatecl ll' the coct>
rrut (;o{'(,r nu.ri.frm ('tc ni') ancl bl s\{'ztrnp t:rlo C-1r.
to.tltcnna rh,omissirnti.s ('tc l:nirbwai'). Thcsc hin'c
llcen arrgmentcd ln' thc' irrtxrdrrclion of pirrrpavr,.
birrrarrns arrcl blcirclfnrir (,lrloralrus syt.) lnd a

rangc of'rrl.gctablcs inclntlinu purnpkin and r.rr-

ctrrnbcr'.

3.1.6 Amenity plantings

Amcrritv plantings arorrud horrses include the
exot ics h iltiscrrs, f r.-rn giparr i arrcl (.i'r, n arz u s i nl ir u nt

u'lriclr irre rrsc(l as garrlen l)lants aucl lrlr l:rncl
lrorurclarl, clclineat ions. The {l olte rs ol' these specic.s
arc incolporirtecl into the tnrrlitiotral florvcr gar'-

lancls uscd ()ll (:erctrronill occlsit>rrs.
In tlre <lrier Plrtlerrix Grorrp ancl [.ine Islancls,

whcr e l olvrrr k'r.els of hrurran lrabi tati< u-r hat'e nrearrr
less intplct on natural rt:sr)ul'ces, the vegetitl,ion ha.s

nrainurinccl its intfinsic clr:rr:rcteristics. Continrrcd
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protection ()n these islands lvithin establishccl wilcl-
life protectiolt arcits lvill ensure tlteir preser\,,atiul.

Tlrc vcget:rtion conrnurniN on Batraba lras
been virtrrally renroved, and lclnlzrnts of thc orrce
riclr conrmrurity now .sur'\'ive onh,as relics in isr>
latcd starrcls.

3.2 Floro

3.2.1 Description

Tltc flola of'the Phoenix ()r'orrp ancl line Isllrrrls
cr>rnprises 28ii spccics of rvhiclr only ti7 arc in-
cligenotrs. The florl ol'tlrc C)ilbert Grorrp conrpdscs
30{i species of n{rich only fiS :lre possibly irr-
digen<lus. Of tlrcse iudigenorrs specics, 4() arc se-
lerelv rcstrictccl in rhcir distribtrtion, endangerecl,
<lr possiltlv cxtinct rhre to removirl and st:vcrr. habi-
tett nr<ldificrtion (Thaurln er al. 1992). Tlrc florir ol'
Kiribati lrave been rrserl lbr rrrrclicitral arrrl cerc-
rnorri:rl prlrposes. lxxrt llrrildina ancl holrse con-
stnrcti()n rrsing 68 di{It:rent spccics of lllarrr. A
changc in lilcstr'lc awlr' ft'otn tt:rclitional rrsc hars

scelt ir loss <.lf' crrltuurl flruirl knowleclge as thc
younger' .qencral,i<ln [lu'n torvards W'esteur good.s
atrd iclcologies.

3.2.2 Current ossessrnent

The nr<lst allthol-itnti\,c oyen,ir:rv of the floral conr-
poncnt of Kirihati is lilund in the corultlv l'ep(x-t
f<rr thc LInitt'rl Naticlns (lonl'erence on Envir.on-
nlclrt iurcl Dert-lopntent (Tharnan ct al. l-91)?).

Tlre f'lorul statLn ()l' Ifiribati has been rt-
scnlclrccl o1'('l'a consicler':rltle tirne ;re riod ((ihris-
tophc.rsen 1927; Fosber.g l-95?, l[)72: Fosber.q &
S;rchet 197{), l9u?; Luorn:llu 1953; M:urncr, Thir-
nran & FIrns;ri 1!)fl{, l9tt5; lVIonl l9ir7 citecl in
'flrarnriur et irl. 1-()02 and others). Botanical er titxG
rronric rt:se:u,cll ltas terrclc<l sirrrpll' to d()crunenl
Jrlant species that lvere collected anel idtntifierl
withcnrt pr'oriding assessrncnI or irnall.sis of
<'ltilngr:s irr vegetati<llr p?lttcrrrs ot' str-uctrrre. This
c:rn bt- dr.re to r-etnotencss of location arrcl lirrrclirrg
corrstritinLs which irr'e disincentives to longtenrr
ccologi c:tl sur-\,eys.

Iu Kirillati the e\.idL.ltt exposure of'tlre vegeta-
tion to rrrodification alrrl rlistru'bance wfts nor exrcll-
sively' <locunrentccl rrntil the wclrk of Tharn:rn et al.
in I9$2. The rclativel_v voturg aqt' of the land nritsses
ol' Kiribirti (a1>proxiuratell, 3,000 yeal..s olcl) n'oulcl
lre cxpectccl [O srrpJtort a veg(:t:rtion cortrrrttrniq'
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Lantana, on introduced plont The nmural vegetoton of Kiriboti hos
been subjeaed to widespread disturfunce due to humon settlement
ond the intoducrion of exotic plont species. (photo: Rupert Naydon)

l lr:rt rva.s in a tnrnsitiotttl srrt:ce.ssiolr st:rgt . Fkrrr.cr.t't;
tlte srrcccssionirl plogrcssiotr. rrhich is a uatrrr.:rl
changc in vegctation tvJ)('s <lccrrn'in.q o\.cr.tirnc. llas
becn strltstantiallv altcrerl lx' tlte intt.oducti()n ()f il
lrrrurln prcscnce 

- to the sittratiorr rr,herc'()r.l s()lnr..
il' r'l()t nt()st oI tlrc isliutcls. thc nattrr-al vcerlati()ll
slnrctul'c is alnrost rrort<:xistcnt. ,\s clescribed in
re('ent anall'ses, thc introcltrct.ion of'the cogrrir in-
(llls[n, in thc l!XX)s. uragnifiecl ltr. rlrc ex;rarr<ling

;xrprrlation, hlrs led to a ck.cliuc in the n:ttrrr.;rl
t'ornnrruritv. ()rrh, ()n tl)e rrnpolttrlatecl islartds of
tlre Phtlenix ()rorrp altd tl)c I-inc Islanclsrvoulcl onc
firrrl a contnrtrrritr, cxhibiting soulc sernhlirnce ol-
oriuirralitl.

I{r rrvcvct, Thirrrrun er irl. ( l!)9ll) stirtt. rh:rt q,lr ile
tht' r.ceelariorr ol'Kiribari lras lteen subject to tlrc
elli'ct o[ cxteltsilc intpa('l.\ tx,cr. the 3.000 r'e.lr.s ol'
Itrrrnan lrabitatiou. anrl lrirs llccn strbstanliirll\.
rnoclillerl durins th:rr pcriod. it srill prrricles tlrt'
I-Ki ribati pcople r,r'ith an i rn lrortuu t s<lc itrccon()rlric
:-rrrcl ctrlttrral r-r-sorrrcc. Attl' currenl assessrncl)t
worrlc[ rrotc that. csp<'ially r:n Sotrtlt Tirran':r, the
1l or:r is bci ng placecl rrrr cle r t vcr increasi ng pl essrl rc
as tlre population c('utinues to rise.

3.2.3 Future trends

Tlrc frrttrre trc'rrrls firr the veg(:tati()n can be iurtici-
patecl :rccorclirrg trt its exposrrre t() p()pulati()rl
grorrth.

In areas ol' hi glr poprrlatiorr. palticularh' Sout lt
Tirrarva, the rrncontr-ollc<l rise in poprrl;rtiorr u'itlr
uncvcn rlistribtrtion, tlre introdtrctiorr <;l' exotic
s1rt'r:ir,'s irDC[. on Bctio, tlre clli'ct of \\'<u'ld Wat' Il,
hlvc rt'srrltecl in t loss ol' \'cgetati()n tutd [l()r':rl
irrtr:gritr'. Uutil inteur'atc(l lall(l plturning arrcl
r:rn'irorrrnenLarl rnnllilgenlclll l)lans ale inr-

1>lcrrrcrrtccl iurcl t'nlirrr:e(1. thc clearing o{- r'egt'ta-
liou to cater f()r irclclitional lrorrsirrq and {irel-rt'txld
strppll'u'ill continuc rlntil Sotrth ?rr:rn'a is leli rtitlr
onlt incliriclrral lbod trecs. fhis sccnario is not
likt'lv to ()('cur oll tlrc orrtcl isl:rrrd.s, as poprrlation
lr)(l ('()rnpetition [or' t'('s()trlc(:s is r"roL ils iuler)se
tltcr-c.

Tl re P1n lls ( ) xl i r t a r t n, I 97 6 l'<l' pr()tt'cti()n of' the
\,('gctati()n, rvlrile cxisting iu n:lnlc, is nol adrnirris-
tt'r'cd or supportecl t() iulv it()ticcablc clegrce. The
clt'<'luration of rrilcllil'e protectiou ilr-e:ls ()n tlte
Phocuix Grorrp irnd Line Islarrrls lrirs l>ctrr the nrost
sisnilicaut c()nscr'\'ati()n nrcth(xl to cliltt'. -Ihe

Sorrth Pacillc Bioclit'ersitr' (lonsctlation Pr<,>

!{r-;ulrure (SPB(lP) a<lnrinistcrcd liv SPREP is in rhc
carlt' st"irges of'irrrplerncnl.atiou. I-ltxlcr-cr; it is es-
pt'cted to ltlal n lea<line rolc irr tlrc clcfinins and
pr'()tccti()n of' rrniqrrc ancl ecologicallr, siunificant
ill('as ()f Kiribati. Tlrc SPB(ll'rvill cstal-rlish conser'-
vati()n arras trrrcler a c()()l)crutive Inlrnilueln('nt pr(>
{Iliullnle tf) erlsru'c tllc l)r()tcctioD nrrcl srrstainable
clevt"loltnrc:trt of' ut:rrirrt. an<l t<,'rlcslriitl rtsotuces.

3.3 Founo

3.3., Description

Ti'r'rcstrial litrrna throrr.qhotrt tlrt Pacitic islands is
hiS4hlv virriable. P:rptra Ncrv (lLrirr<.;r has a1:proxi-
rttatch, I (X) specie's of' ln:rnrrnul, Sokrrnrlrr Islilncls
has I'r2 spccies ol'nranrrnal of'u-hich irO pcl cent arc
t'trdt'tnic, rvlrile Kirib:rti lrir.s onlv the introdtrcecl
Polvrresiarr rat (,flrt//tt.$ r'xtrltn.s). {r:r'al cat. cltxr :rncl

Pitl.
Thc avian farrna of Kiribati conrptrises 75

s;rccics oI' bircl with onc enrlenric spt:cies, tlre
( llt ristnras Islirrrcls sarl )e r,lr n treP h a I r u n eq u i. rtoct iali s
('tt' l:<lkikokiko'), uncl ou Tirl)rret'alt tl)e l'ale itn(l
errclirrrscrccl scarlet-br easterl lorikce L lli ni k uhlii ('te
ktrra') .
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It is the extc'nsive sea bird colonies of thc
Phoenix (iroup and Line lslancls that contribtrte to
thc' alian species of Kiribati. On the Noltlter:r Line
Islands, l9 species of sea bird are knowtr to lrreed
and orr Kiritinrati lrave devc'loped colonies nunlber-
iug irr excess of 6 rnillion bircls, dre largest for any
island in the world (AGRICIO 1993). The main
species include the wedge+ailed shealwatel sooty
tenr, gr('at frigatebird and grey-backed tcm.

'fhe irxect farura has been studiecl on :ur agri-
crrltr.rr.rl basis in regarcl to species effect on pl:rnts
arr<[ inc]rrdes the breadliuit mealybtrg, tlte Papuana
tar-o beetle which infests bananas, ancl the tocldy
beetle Scsshfia liaidtt.

The reptilian farrn:r is representccl by a srnall
nrrrnber of species including the skinks Ennilt.sp.,
Lipiniu ttot:tua, CrtPlohkltharus hou.lonii ancl the
geckos Lrpidodadllu; I'ugtrhris, (klryra ot:eanira, ().

mulilatutrnd Hewidurblus sp., all of wlrich are wide.-

spread and rvcll adaptecl to clispenal.

3.3.2 Current ossessrnent

The urarnrnalian farrna is a srn:rll corlrp()nent <lf tlte
ten'estriirl faun a ol' Ki ri bati. In trod ucecl faurt il such
as the feral c:rt, pig and dog l'rave hadasimilareffect
in Kirib:rti to that in other pars of the worlcl: the
introduction of parasites, predation ol'native ani-
nrals and the destructitu oI'uativc flora.

The avian farrua has been well documentecl in
the Phoenix (i;roup and [,ine lslands (Ashmole &
Ashrnole 1967; Bakus 1967; Clapp 1968 cited in
Garnett I983) and in the Gilbert Group (Morris &
Bourne l9ti4 citecl in Guinther et al. 1992). Its
presence in large breeding number: has been as a

result of abunclant available food sr,rpply, saf'e nest-

inq sites iurcl isolatiorr fi om human and feral animal
interf-erence.

3.3.3 Future tr€nds

The increase in poprrlation and in its nrobility
throughorrt the islands of Kidbati, together with a

growi ng nurnber o[ people nrriri ng in Kiribati fronr
oversens, has the potenlial to affect the existing
fauua severely. The introduction of the ship rat
( Rat I us rath ts) as transport li n ks are esrrbl isl tecl, an d
the grorvth of the feriil cat poptrlation on the [,ine
Islands irlong with firrthel poaching by the local
community have the potential to further reduce
the natur:rl res()rlrces of the islands. With a rise in
tlre ecotorrrism indtrstry, any rrnregulated expan-
sion hils the potential to deslroy the pristine char-
itctedstics that created the irttraction. Only a

coorclinated lllanagernent strateg'y and su1:port
fronr both governnrent and the commturiq' can
corrtrol tlre effecLs of change.
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Chapter 4

Morine environment

4,, Fauno

In comp:rrison to fhe tenestlial farrna, the ru:rrir-rc
farur:r of Kiribati exh ibits greater biodiversity. flrrin-
ther et al. (1992) harn esrimated thar 600 to 800
finIish species and apploxirnirtely 200 .spet:ies of
cnral cotrld be found in Kiribari.

Tlre existence of fish species is deterrninecl by
habititt presellce ancl condition. Specific habitirt
areirs incltrde the reef'and reef slope, while r,rithin
the lagoon coral patch reefs and seagfass bt ds are
the principal habitat areas. Wrile rhe biologic:rl
conclition clf habitat areas is srrbject tn the efl'ects
of- nattrral events such as high-ener"gy' stonns,
hrrnran actions can havc- a significant efl'ect orr
habitat conclition. These ell-ect.s include sedimen-
t:rtion that srnothers c'or:ll reefls zrnrl seaer:rss becls,
and tlte destntction of corirl reeli; by channcl con-
stnlction and the resrrlurnt change to lag<xrn hyclr<>
dynanrics.

Rcsearrh on the farural resoru-ces has tencled to
concelltrate oll comrner-cial spccies. However, ex-
tcrrsive studies on the fauna of the Phoenix (ir.otrp
ancl Lirre Islands have been carded out (()h:rve
I !)74; Barurer & Ranclall l95l; ( Iapp & Sibley l gZ l
citecl in Grrinther et al. lgg2). Miu'int: nratnntals
firnr the Kiribati area inclrrde Fr.ascr's dolphin.
tropicil-l spinner dolphin, blrre whale, southern
rig;ht whale and sperrtr lr'hale.

4.2 Morine resources

4.2.1 Crustoceons

Of the crr$taceans the rock lobster Pan.ulirus perri-
t:ill.atu,.s and P aetsicolorare fouud otr the surrorurd-
ing reef's of the Gilbert GrorrJr brrt clo not appear to
be a signilicant fbocl itenr (Prescott lg77).

Deepwater shlirnp Hctmtcarptu laarigatus and
H. ensifnwhich live zrt depths of 150-800 nr har.e

be en cclnsiderecl f<rr economic rrse, but no resource
assessment has been carried out (Preston 1988).
Tlre coconut crab Birgz-s latm ('te aaii') is knowrr
fi'om tht: Phoenix Group and Linc Islands. The
nratrtis shrirnp Issio.squilkt m,at:ulakt ('te waro') is

sorrght afier as a fbod item.

4.2.2 Giant clams

Tht'r'e are four species of giant clam founcl in the
Gilbcrr Grotrp: 'lii,dacna grgas ('te kima'), 'f. squt
rno.su ('te were matai'!, f. muxima ('te were') and
IliPpnpu-; hipltolttu ('te neitoro'). The first three
species art: Ibrrn<l in the ree{'areas while Hippolttrs
is usrrally fbtrnd in rorrgh. stony areas. 'l'. naxirmltas
br:en reported fiom the Phoenix ()rorrp and Line
Islands. Giant clams have been rrt-ilisecl as a fbod
sorrrce and ftrr their shell as an irrcidental traclt:
itcm. An rrnpr-rblished survey' bv the Atustralian
Clentre {br lnternational Agricultural Researcl'r
(ACIAR) fbturcl that clam species densities in Kiri-
bati werc nruch lower than those in Papua New
Guinea (lMM 1993).

T'he ark shcll Anadara maculosu ('te bun') is

Iotrnd in the intertidal region occtrrring nzrttrmlly
on'Iarawa, Abaians, Marakei, Maiana, Abemama,
Tirbitetrea ancl Nonouti. 'Te blrn' is widely har
r,estetl and forrns an inrpclltaltt part of tlre diet.
Otht:r slrelIfislr ccrllectcd include Gafutiu,m lmctirm-
tu.m ('te koumam') and the ram's-horn shell Spirula
spinila ('te katrrra').

The pearl oyster shell occurs irr low derrsities
on Abenraura, Abaiang, Butadtari and Thbuelan
Islarrcls. The Kiribati Fisheries f)ivision and A(iIAR
are crtrrerrthr rlulting a joint prosmrltne to de-
velop the countrn's pearl oyster resources,

Sea ctrctrmbels or b€che-cle-mer have trecn
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<'ollt'<'lt'<l ll'orrr lr.ililrlti nrostlv lirl crpor-t to <ltht'r'

l)iu'ls ()l tlrt' Put ili<' arrrl to '\sil. 
()l'thc I7 spccics irr

Kirilxrti. thost' r'ollt't t('(l c()nlrlr('rriallv inclrrclc' tht'
rrhitt' tt'atflsh llrlulltrtrirt .f rtvtrlifurt. black t<'atfislr
I L trrililis. llr ir kl1 r'crllislr 'l'hr'lntotrt rtttrttrrt.t inttl
r lct' 

1 
>tr'rttt' r lt'< llisl r .'l r I i t t r t I t.1 gu u' I t i t t i I r.s.

4.2.3 Pelogic fsheries
'I'ht' pt'lugic lish n'srrrrr.t'(' is (cntr'('rl on tht' trrna

llshcrl rlhich is rlonrirralc<l lx tht' spt'r'ir:s skipilt:k
I rrrt;r r\a/.r rri uttt tt.t ltrl tt nri.r. r t'llorr-lin ltttur TT rult rt.r

rr lltr t t rtrr i\rt(l lli g-cvc t trrrir /. tlrs r t-s.'fr uur <'utt lt ratcs
lx' tlrt' I)istlrrrt \\'att'r I'-islrirru Ntliorrs ltu't' r'ist'rr

lilrrrr (i:i-l.(XX) torrrrt's ill l1)i{!) l() 1)i)7,(X) lorrrrt's irr
It)1)l (lNIl\{ l1)t)3).'Iirrra art. fislr<'tl citlrt'r' ll-oru
pol c-ir r r rlJi n(' l)( );l l s o r l lv l;u'gt' pr r lst' sci lrc l l'ir\\'l ('r's.

Skipjlrck trutir urc t'attq-ht lrv lrcal lishcnncn hotrr
srnall olrt'rt lx):rtr.i lln(l l0t:al c:rnot's.

4.2.4 lnshore fsheries
Insltorc Iislrt'r.it's inr'lrrrIt: slrt'r'ic's li'orn tlrc ttc:u,
slrort'. (x c:ul n't'f'arrrl laq-()()u, lutrl urc lislre'd ll, tltt'
tr-aclitiorral nl('th()cl:i o[ 1lolirrg arrrl trollirrg u'itlr
lru'r's. gill ll('ttilrH^. .slrallorl, luld (l('('l)-\\'att'r' h:rnrl-

lirrirr,q. arrcl st'oop n('ttillg Ior fllinu fish at night.
Fislr spt'r'ics t arrglrl irr<'lrrrlt' snirl)l)('r'. rtrrrllct. rrrilk-
lisl r, llorrt'flsl r. sltlr lk, :r-()lrtl isl l. silvt'r' llirlrlt' (' n ini-
rliri ') illr(l bitt'r'acrttla.

(,orrstrrrctiort of' :rc;turt'llltul'c fislt potttls ltits

ot-r'rrrlt'(l olr :r nrrnrlrt't'ol islirttrls, ( oncetttt'lttittg ott

l6

View of Abaiang. Edible shell

fish and other morine
resources found in the
intertidal region in oreos like
Torowo and Aboiong ore widely
horvested ond form an
importont port of the diet.
(photo CroigWilson)

thc prtl<hrt tion oI rrrilklislr ltoth lir'lor'ul consrrrn;>
tiorr atrrl to srrltplr' Ihc Sorrtlr 

-lhr;rrvu 
nrurk(-t.

4.2.5 Turtles
'frrrtlcs Itirvc' bct'n rr ri()ur'('c ol liro<l lor tlatlitirrrr;rl
;trt<l rrorr-h urlitiotral rrst'r's. \\lrcrr tlrt' lt:rcili<: rln'igir-
tor' ( ,uptirirr ( )ook.joru-rrc\'('(l l() Kiritirrrirti islirrrrl irr

1777. ttrr.tlt' rtrt'irt lx'trrtttt' a stapk' firotl lirr tlrc
iorrr"ncv to lJlrvaii, arrrl r-t'ltorts stilt(' tlrev orrce

r'urrgltt.l2 gt't't'rt st'a trrr-tlcs irr l:ulf'an ltotrr' (()rrorio
I {}71) ). Tf rc lr arlksltlll li r l I trt r x'I t dt t i n |tri t rt !u. Iorrqe'r.

Irt'rr<l tru tlr' ()tnr,llrt trnr,!lrt. ()livc Ridlt'r' Ltpidodrrly.t
t l i vr t r tr t, lt'at lr c r-back t rr rtlc /)r,rlrr x- h rl\.s n tri n trrr ilncl
tltt' glt'c'rt trrltlt' ()r/r;rtitt ntl,tlu: are' krtorrrr fi'ortr
Kirib:rti all(l hir\'(' lrccn rt'porlcrl lx'a nrrnrbt'r ol'
scicrrti{it. t'rpt'rlitiorrs inclrrrlirrg Fanrrirrs in I71)ll.

\\'ilkcs irr lttl.l. (iaptirin -Ilaincr irr ltill'r, Nlarrrlc
l{Xill an<l S;rlr:rtit'r' irr l1}77.

\'l<llt' r't'c't'rrt qrlrserlulions tlt trrrlk's havc l.rccn

lirrrrr tht' ( lilbclt ( irorrp, iur<1 ncstirrg silt's have lx'cn
t'r'rrrrrk'rl ()n nllut\' ol tltc l)lrot'rrix (irrlrrp lur<l [.irtt:
lsllrnds ( l3ul:rz-s I tlH I : 

-li'cbaki 
| {}li(i). Tr:rrlitionirl rrs<'rs

collcr-t tlrc t'14gs rvlrilc tlrt' trrrtlt's lrtc ttcstirtg, or t'zrtclr

tht'nt fiont tlte rr';rtt'r'eitlrt'r ll gill nctlinll. spt';tlinr.l
rlr lrookirrs thenr t() 1r crn()e (()rrorio l()71)). lt is ol
('()n( cl'n tlr;rt trrrtlt'strrks in tlrt' Itucilic irrt'clrclirrinrl
llc<':rrrsc ol- tlrt' r'llc'cts ol- polltrt iort. r'xploitatiorr lrlr'
()\'('r's('irs nurrkt'ts arrcl ovt'r'llslrirrg llr' l<x,'lrl rrscrs. ,.\

rcgi(rlal ttrrlk' r'orrscrllrli()ll l)11)gl'iullnr(' luu bet'n

esurlll islrt'tl lt SI'}Rl.l' to irrlr l rt'ss t l r t' issrrt' o['rleclini r rs

st()( ks ilr thc Pacilic.
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4.3 Fiora

The nrarine ll<lra cornJ:r'iscs the scaweerls and sea-

!{rasses fiouncl in the tidirl areas thmtrghout llre
islands of Kiribati.

The st'awecds or rrrarine zrlgire :lre the n()l)-
Ilolvt:rinu u'ater plants lr'hich colonisr' habitats ;ror
scssing a suitrble rcginrc of srrbstrate, light ancl

nlltrit-rlLs. rUthough the mirrinc irlgac of Kiribati
has bccu stuclied (\Aht'& Rciti lg87: T!;trda l9(i4),
it is the cornrnercial specics of'scar.r'cerl .grrltn irr

Kiribati tlrirt h:ls irttrzrctecl r]rost lrttenti otr. Luclpunu
rotl.orr.ii (L'r,fpapl4'cus ohuuvzii) was iptxrdttcerl t<.r

Kiribati to be gr'<-llvr'r ()ll it t;ornrnerciirl ba.sis in a

nunlber ot'selected lilgoons fblklwing initial trials
on Kiritirrr:rti :rncl T:rbrrcran ((la.sa Tec 1992).

Seagr:tss beds can bc fottnd ()n rnilll\' of tlrc
islancls of Kiribati. The tu'o nrain spt'cies founcl are
I'hulussio sp. ()r' turtle [+'irss ('te kearrg') which is

fbund on intertidill flats that hilrc a I0-20 crn c()\:er-

nt l()rv ticlc, irncl (.rrulrrpa sgr. which is filrud in thc
rlct:per w;ltel' areas. Tlre seagrass beds provicle a

fi>od.source, ltabiurt irnd brt'cdin.q area frr-il mne('
of'nrilrirre ortletrtisrtts, :rrrd servc ?rn ilnlx)rtiurt fiurt
tiort tl'ithin the rtrarine cc()s)'sten).

r\t;rtar:rrltrrrc: yrorrds hln'e lrecn constnrcte(l ()r1

a urrnrbcr clf isl:lnds for thc grxrinq of rnilUish
((hrnns rhu:n zr.r) [<rr L rcarl collsurrrl)tion. Thorrgh thc:

rnilklislr gr()1rn irr Kiritinrati :rrc exported to Ha-
w:lii, thc nrain use tor milkfish i.s to pr<tvide arr

altenrative fislr srr;rPly t() thc'()utel islarrrlcrs lilr tlrt:
rnontlls when thcr scrr is loo nlrqlr Iirr lishitrg. Orr

Tirrawa the aqtracrrlture llontls irre use(l to !{r'()\4'
lxitfislt frrr rrse b1, t.1," ;xrle-:lncl-line ttrna boaN
operated bv Te Marrtar-i l-td. thc' natioulll fishing
conlPalr\'.

4.4 Current ossessrnent
ond future trends

4.4.1 Assessrnent

The fishing incluslrr, ls o{'ere:rt inrponancc- to Kili-
bati, lroth ccononricalll and s<riirlh'.

Orr a social basis a larqe proportion of I-Kiribati
still lir,e a b'aditiorral srrbsistctrce Iilestyle, rtith
ttrirrirtc rcs()rrr(:es pnlvicling tlre pl'incipal propor-
tir;n o1'proteiu in tht'rliet. Nnrost ull rtrral housc-
It<llcls anrl 65 per cent o['rrr'barrr lrorsclrokls {islr for
srrbsisterrce orr a claily'basis (l\{M l9!)3). E.stinrates

of fish consrrnrpt.iorr inrlicate tlrart Kiribati has one

1 
Government 26.0 29.3 25.3 29.9

I eo.s s7.9 63.9 s7.e

of'the hitrhest lcvels itr thc wclrld tvillt atr a\:et'age

consrrnrption o[ 565 gr;uns,/capitir,/day (Thantatt

ct al. 191)2). (lrrltrtralh'. the relationship the l-Kiti-
bati lrirve csterblishecl n'ith lhe s(:a is reflectcd itt
tlre ir vierv of'the sca As il proviclet' of-{bocl altd in its
str'ong plesence in tltc trirclitiotral stoties passed

clolr'n tlu'cltrgh firrni lics.
f irble,{. I shorvs the t-elittive colltl'ibtlti()tr of the

fishedes sect()r to C}DP.

Toble 4.f Seciorol distribution of GDP at
faaor cost (five tectors only)l

I Sector 1985 agST 1988 1990
(est )

l

Fisheries 14.5 ll.5 14.6 ll.9
lAgriculrure 13.2 8.7 16.7 7.2

1 Manufacturing 2.2 2.3 1.9 2. I

Construction 5.0 6. | 5.4 6.8

I Figures expressed as percentages. For complete able,
see Table 6.2.

Source: Republic of Kiribati 1993

Ret,cnrte fi'onr lislting liceuses cortuibtrtecl ll7
pc"r ('cIrt of'total uolcrnrncnt t'ectlrre ltI rcvcltttc itl
199 l.

Fistrctics sur-\cl's lt:rve lren cat'ried ollt ()tl a

ntrnrber r-rf thc islands of thc (iilbcrt ()otrp (Mecs

l!)8.+. l9ti5, 1986, 19t97, I98t'l riterl in Gillctt ct al.

l!)$l) and on the [.ine Islancls (.\GRI(]O 1993).

1-ht'prcseul catch rate on tlte outct'isluncls is tnotri-
torccl th r<-rr.rgh fislr su11.t'\'s irrrcl is ct ttr-etrtlt' assessc'd

;rs a srrstairrAlrlc yiclcl. (latch tirtt:s on Soutlt Tat'au'a

alc rtt'clining p;rrticularll' lbr 'tc btttr' collc'ctecl

lhrnr tlrc lagtxrn flats. (lillctt et al. (19!)l) give a

corn prehensivc list <lf [islteries-rel;rtt'd iltfbrrrtzrtiotr
ir-rclrrding rcs()Lrrcc Asscssnlcnts aud stlrvcvs of spc-

cili<' spccics, illl(l is lt rt:rlttable ttlol l<.rr assessirtg

r'(:s()llr'(:e srrstain:rllili tv nri il pilrt ol' littr lre ctrvit'tttt-
lnerrt nranag('rnenl policies.

4.4.2 Future trends

Ftrtrrre trcncls inclicittc that tlte ofllshorc' Jrelagit'
res()ur'(:es rrill be utilised by the L)istant W:rtcr Fish-

ing r-ations (D\\TNs) ()n :t c()ntinrting ltasis, par-

tit'ularlv thc prrrse seiuc activitl'. lt is cxllected that
Kiril:ati $'ill Purxr.tc the establishnrent <lf.ioitrt vctr-

tnr<'lishing ()l)erati()ns \r'i(ll the intt:nliott of
incre:tsing its iu<'ountrv cap:tcity to r.rtilisc EL,Z
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resources. Thc recent conrrnissioning of the Kiri-
bati patrol boat will allowKiribati to develop a rnore
effective enfbrcenrent and srrleillance capacitl'
within thc EEZ to ensure that tlre operations o[
DWFNs occLrr accorcling to cstablished aglee-
menu. Closer monitoring of D\ArFN fislr c:rtches bv

tl"re Fisherics Dil'ision will ensurr that reporting
ohligations arcr met.

Tlre irnportance of the madne e nr,irnnment to
Kirib:rti has lx'en established, and its continuecl
exp:rrrsion is seen :rs a significar)t conrponent of
econonric growth. Developrnent of the fishery is

expected to occrrr in tlv<.1 areas: ( I ) in the increased
rrtilisation of the EEZ by Kidbati and DrilTNs; and
(2) zr^s thc p<lprrlation of'Kiribati rises, a concotni-
tant rise in resorrrce rrse is expected. It shotrlcl be

ernphasised that since nr:rrine resources arc the
rnajclr in{ourltl'y source ol'firncls fbr Kiribati, this
lvill <:rearte extrelne presstrtr on the res()Llrce as the
fishing inchrstq' expands. It will tre intperltive for
Kiribati to ensru'c that its nrurine resources. irr
parlictrlar the pelagic fishcry, are developed on au
ecologically str.stainable biuis to ensure their prc>

tecti()n [or' ft rtrtlc gcrtcratiorts.
ln Tarau'a rvhcre the pclptrlation density is

Ereatest, the utilisation of'the reef flas:urcl lagoon:d
areas will iucrr:ase, lcading to greater pressrrre on
existing st()cks. The pressure oll the ntaritte
rcsi()llr-ccs in Taraw:r Lagt.xnr is alrc"aclv being seert

in the clwinrllirrg srrpply of bonefish and giant

clanrs. [n the outer islands where the poptrlation
pressrlres are lcss pronounced, a continued strstain-
ablc rrse is irnticipatecl. The influence of expanding
technology strch as the trsc of outboard motols
corrld be expected to incr-ease catch rates, but this
woulc[ not be considered to ha'"'e a significant effect
on clrrre nt resoulces-

Smirll-scale fisheries on the outer islands will
remain :r strbstantial part of'traditiclnal lifestyles
irrtcl rvill continrre to g(:nerat.e supplerrrentary cash

income through the Outer Island Fish Project
(ftrnded by the Llnited Kingdom andJapanese [io\'-
ernrrrents) that provides fish storage and transport
facilities. Many of the islands have the capacity to
irrc'rease rrtilisation of their l'islreries. However, any
increase slrorrld be nratched with the sustainability
of the resorlrce. For nrany of the isl:rnd fisheries,
onIy Iinrited knowleclgc exisLs concerning resorrrce
utilisation rates irnd ir rapicl rise in fisheries curtch

mtcs cotrld cleplete the available resources.
The prospect for a firrther expansion of the

conr nrercial st:awe'ed opcrati on appezrrs prom isi np;

with an injection of fturcls frrrm the Etrropean Com-
nrrruity. The expirnsion of the seaweed operation to
the outer islernds and the developrnent of the Otrter
Island Fish Pr<rject will enirble the local people to
expancl their cash income gene ration, the country
ruill benefit fium added exporLs, and the migratiolt
of peoplc to South Thrawa may be slowecl.
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5., Introduction

Settlcnrent oI' Kirillati has probabll' spatrncct
irrtrund 2,500-3.5(n yt::rrs of lrtrnrart occrqratiorr.
The Pacific islanrls ltere latr:r rcsettlccl bv o<'can
r'(r)'.rgers sailins their c:rncles ft-onr Sotrth-F-ast Asia
rrucl otlrcr l;utcls begin n i rr g arrlrrncl th e l -lth or lI-rt h
cen t uries. The voy'auc rs b rr xrgh t thcir crrstorns lvi th
thcnr ancl then lnodilierl thern lo srrit thc ncrv
envirtrtrrnent of higlr islands arncl lon' r:oral ilt<llls
whiclr lormed Microncsia, P<llvncsia ancl Melarr-
rrsia. Tlre l)rocess of' settlen.rent arncl arlaptation
c<>ntinucd turtil about lirO 1'earsago resrrltingin thc
lang^rrituc arrcl crrlttrre of the Plcilic islancls.

81: the encl of'the l9th celttr.tr-\' rnost ol'tlre
inhabited isl:rncls ot'rhc Pacific lr:rcl conre rurtlcl thc
control of lrlrcigrr l)o!r('t's rvhich were r'(-l)r'(-ser)tc(l
by adrninistlat()ts, traders. nrissionarics ltnd other
agents of'\Are stern colonialisnr. Colonialisnr ltirs hitrl
ir rnarked impact on tlrc social, ctrltrrral:lnd nalrrr-al
irspect.s <lf the Pacific islaurls, and Kililxrti is u plirnc
exiurr;>le. The iulroducti()n ()f Ohristianity ro Ii.iri-
bati ltacl a mpicl ancl drtruratic eff'ect on tlrt crrltru'al
lift' of' the comrnrrniq'. N,lirrrv ol' tht' tladiti<>n:rl
t'rrlttrral plactices ol'tltc I-Kiritrati rt'ctr rcplircecl b1
(lhr-istian-inllrrcncecl ide:rs. Contintring crrltrrral
t:hangc is rellcctc-cl in tl'rc lifi'stvlcs of the l-liiribari
;reoplc, r.specialll' tltosc lir,ing in thc courntcrcial
ancl adrrrinistrative ccntles. It is also pallictrlarll'
eviclerrt in arspects of tlrc ltartrrr:rl enr.ironurent.

In tht' [irrrner trirclitional ordt l the l-Kir-ibati
ltacl a strorrg island collnection. Tlrc pcople werc
c<lrtscious o1' tlreir' lronre island ;urd consiclctt.<l
themselves 'kain Abernarna' (Jleoplc <lf Abernilrner)
or-'lctin Btrtrtrititri' (pcoplc of' Btrtar-itari) ar.r:ord-
ing to thcir place. The r'olonial t:ra lastcd:rr'<>turrl
80 vt:ars. Inclcpenclcnce in I{}7!) fbstcrcrl a scnsc of
national trniry rryhich is still deve lopirrg todar'. Unitr.
bl llotlr govcrr)nleltt arrrl peoplc is rc<1rrir-ecl lirr'

thc task of govc'rrring arrcl adrnini.stcring a string
of islarrds spread ovcr an extensivr- gcogt'aphic:rl
:lt'cit.

This clrallenge is also reflcctetl in tlte clifficuln'
of'1:roviclirru res()urccs to lhe orrter islirncl areas ar]d
tlrc rlitlictrltv in cnsrrr-ins the pr()te('tiorl of tlte
rratrrr-al environrnerrt. Thc task fcrr lhe govcrtrmt'nt
will be to galvirnise the strcnstlr and skills of tlte
orrtcr islirncl pcople nrnrl to assist them iu their trnk
ol' rrrittraqirtg their errvirorrrnent on :l srrst:rinable
basis. ancl to foster in people on Sottth Tat:rrrrr a

scnsc first o[ treing an l-Kiribzrti, :rnd secondll ir
scrrsc o{' horne isl:rnd iclentilr,.

The crrltrrral her-iurge of' Kiribati can bc cle
st'r'ibccl in trvo arelrs;

( l) srrial lristorical prescll':ttion coverirtg sttclt
:rspecls as cornrn()ll rrsnge Of liurgrragc,
t'etcrltion ol traditional song arrrcl rlance, tlte
c{ )rrtin rled proclrrctiorr o[ tlaclition:rl
Irirndicrafis. prcset'r'ation of' historic ancl

arcl-r aeologicirl sitcs: alcl
(2) rratrrrirl fes()urce c()nset'\'uti()u covel'irrg tJre

pr'otcclion clf rnarint' and tcn'estrial
l'('s()ul c(:s.

5.2 Sociolhistoricol preservation

The .social historic:rl lbrn of culttrral heritagc in-
corp()r:rles tl te tracliti onal I if'eswlc pl'actices :rnd thc

Jrlrvsi<':rl iLspccts ol the lristorv of' Kiribati.
ln 197-l the Tt- Rikia N'firng:rrrrAssociation was

lirrrned t() ensure tlrat aspect-s clf l-Kiritrati culture
rr;t:rc rrlaintaiucd n itl"rin m:rinstrr-:rm lilb. Thc oper-
ation of' llre associalion ltas t:rkcn over by' the
(lultrrral Dir,ision in 1977, aucl attachecl to thc Min-
istrl ol- Ecl t rc:rtion. Science irr) d Technolog'. \4Ii thi n
tltc s;unc nrinistrl, is tlre Lurgrrage Bo:rrcl whose
litnc'tiotr is to ensrrr-c, tJrrorrgh thc provision of ir
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trlnslirtion selvicc. that lhc Kiribati lirntrrragc is

rtraintainccl iruilinst iln (.\'cr rising Etrulish langtraut-
infl rrc'nce.

Ji'arlitiorral clarrcc and sinuiug sr()llps perfirnn
itt firt'ruill events irnrl traditi<lrrirl ccr(:uronie:s. und
tlre local schools holcl sonu :rncl clance clrltrrral
corn pcti tiotrs. A n rrnrl;t'r' of corr r rl rrnitt, gxrups an cl

n()n-qolenl nlent ()rg:rn isat ions ( NG()s ) hin,t: t:stitt>
lislrr'<l lranclit:r'a[t st()r(.s rr'lrr:r-e traclitional itt"-rns

protltrced ()n thc orrtel islarrtls ilrrcl Tar.ur,a are sol<l

[or'llte l<lcal irnrl tourist traclc.

Att arcltaeokrgical cxpediti()r'r carriecl out i11

l9lt-l bv thc fi'ztrka\':rnra Universitv orr Mi-rkirr iclt n-
tilicrl a rrrrrrrbel ol'historical sites occrrpiecl lt1, 1l1e

clrh' Kiribati scttlt'r's. Srrn'cr, work has been carrie cl

out in 'frn'alrr t() il)\,estigntc. tlrat ctxrrrlrr"s r:lrltrrr:rl
lirrks rr'itlr Kiribati. ()n u nron' t'('c('llt tirrre scirlc a
trtrntllcr ol- silt's still rerrr;rining frorrr \\trrlcl \\rar II
har.t: bcen r-estorecl to pr-orirlt' a histori<'al view ol'
Kiribati's irrvolvenrcnt irr thc war.

5.3 Noturol resource
conseryotion

Drrlirrg Inan\' \'elrrs o{'lrabitatiolt an(l rrsc', a rvc;rlllr
<,r['knrx'r'leclgc of tlte rcef'and [isheries rcsorlrccs was

dcrelopccl. Di.str-ibution. rnisration sparwninu cvclcs

atrrl lt:ccling hallits rr,t:rc' ol)st'Il'ccl arrd incorpor-
irte(l illlo tltc lroclv ol'fishing ktrowlcclge.

20

Te merio', Plumeria
obtusa is used in

flower gorlonds for
decorotive ond
ceremoniol purposes.

(photo:CoitWoit)

Fislt conser!'ation ntcthocls r,:u'iccl iutrl in-
r:lr.rclerl:

| lishine rcgulirtions srrch as dec:recs that
skipjack llsht'n.nerr could rr<it le:rve lronre
be'ftrrc <lun'n anrl nru.st retrlnl bv rniclniglttl

0 drat thosc collccting flying fish wotrld fish in
grl)ups and that thcre rvrtuld bc no fishing
u,ithin a fixed distancc of rrirps ancl fish
{cnces:

t sca, lae<l<in :urcl reef'Owner'.ship or tcnur(] of
a(liacent waters;

0 agr', scx ancl clan t:rlto<ls orr r':rriorrs rnarirre:
spcci<rs; :rrrd

t) the pl-rscncc of'cigtratcra controlled tlte
nvcllishing of'species knou'n to bc
susceptible.

Prior to r:olonisation the cl;rns liverl and fishecl
t lreil owrr irtliacerr t wilt(.rs- F<ll I orvi tr g coIorr isation,
clans rrrot,t-d t() sctdcnterrts :rrrcl sea tenllre gladrr-
:rlll' clisappeirrecl. 'I'he traclition of the knolr,lcclge ol'
the sca is hrcccl with conrpetition fiorn the intrt>
cltrction of nrore eflicierrt fislrirrg teclrnolos\'. As a
resrrlt, tr:rrlitiorurl J)tactices havc declinecl, parricrr-
larlv ou tlrr: nrore poprrlatecl islands. On Sotrttr
Thr-arva, tlrt'<'ffect o[cultrrrzrl l)atterns srrch as har.
ing larue larnilies is lt acling t() a popul:rtion risc
tl-rzrt, in conrbination witlr a change to rnore t-ffi-
cient \\rcstern fislrintr rnr:thocls, is placine the tril.tlt-
ral rcsorrrcr:s rrnder et,er irrcreitsine lrresslrrr:.

Tl're clevelol)rncrlt <;1- srrstainable Iifestyles ltill

4
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require a change of emphasis on South lhrawa as
the infltrence of the cash economy grows. The
ehange in emplras-is to ensure the protection of the
nattral resources would benefit from the reintr:e
duction back into modern usage of ssrne of the
naclitional (or rnodified) conseration pracrices.
This will leq:rdre extensive: consultation between
government aurhorities and cornmunity gr.oups,
parricularly the island,councils and the frsher-men,
to ensure drat tlre resources are utilised in a nran-
aged way.

5.4 Gavernment

With irrdependence in 1979 carue derncrcracy eurd
the right of rule through the democratic process.
Although the Westminsrer model was adopted,
modifications wer€ rnacle to suit locally define<l
needs. The Constitutional Convention of lg77
opted for a h'esidenr (ro be elected try ur*e people

on a national basis) as:rn executive head of govem-
rnent rather than a Governor-C,eneral. This wirs to
en$ure that the $trong egalitarian nature of society
in Kiribati was maintained

The government of Kiribati operate-.s on a twG
tier hasis. The central governrnent located in South
Ihmwa is eomplemented by local govenlrnent
councils from each of the islands. Members of the
Kiribati Hotrse of Parliament orMarleaba ni Maun-
gatabu are elected by the people according ro
pop rlatior-r levels in the electoral clistricts. [,ann for
the nation are passed, and the duties and functions
of the lncal island councils are clefine<l. To select a
President, dre newly: elected parliarnent elects a
speaker who receives a minimum of four nomina-
tions f,crr thePresidengv. A nation+r'ide ballot is l,relcl

ancl the Presictent is then elected. The President
then narnes Cabinet ministers from rnemberu of
the House of Parliarnenr.
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6., Sociol fromework
'fhc soci:tl frarnt'r.r'olk o[hrrillati thal has clevekrped
oler tlrorrsarrcls ol-r'cars o['scttleln('nt is a srrbsist-
crrcc lili'snlc basccl ()n :r |itronglv linkecl cxlcrrclcd
I'.rrnilv or- r:lirn. 'I-hc subsiste ncr: liJt'stt'lc, which eltr-
plrasiscs lift' irt the prcscnt-, has crt'atcd a culturc
tltitt is rcliilrrt on the rrsc ol natrrral rcsorlrct's lbr it.s

srur,ival. I-lotrsing rnateri:rls, foocl anrl nreans of
transl)ert lvcrr" all dcrivecl frorn locallY ar':rilable
rnatcri:rls.

TIrt: conrrrttrr-ritt, sot:ial ancl political lil'e u'as

based otr thc 'ntzrncalla' (rillagc rneetirrg hall).
f)ecisions rr'cr-c nra(lt' on tlte fiurctionirrs ol' thc
cornnttrrrilv irt tlre 'rttrrte:alllr' ()n zl c()rrs(.nstts basis.

Tht' clctt'rurin;rtiorr ol'a tergri<' rr<lrrlcl bt uracle lrv
sclcctcd spe:rkcrs ftrrnr farnih ut'()lll)s, anc[ whcn the
t()l)ic \\'as clroscn a clebatc lrv ull tlrose presel)t
r'vorrld ()ccul'. ,'\ n"rajoriq' clecision uorrlcl bc ltrit<lc
anrl c<-nlli'rrc'cl [>r' thc 'rrnintirnc' (elck t' rncn ). Thc
sor'ial structru'e ol'il ('ornrnunitv is grt'atlv irr-
Iltte ncerl bv thc cornp<lsition o[ tlre 'rlrarrcabir' r't.-

sultinu in clc'c:ision nrakiuq tlrat varies ll'orn onc
islanrl conrrnurritv t() thc ncxt. Priol to r:cllonisatiorr
tltc islanrls nrlcrl thcrnselvcs :rs irtdividual c'trtities.
Horvcver', sincc colonisatiorr islancl corur<'ils h:le
lr<:cn c'sl.:rlrlislrc'rl on r::rt h islilrrrl r.r'itlt links t() ccn-
tral rlovt'rtrttcrtt in Talarva. The 'nrrirtrarrr' hitr,<"

l'('l)rc:scIl tati rllr orr tlrc <'otrncil.
(lhristiarritv lrirs iutrodrtcccl to l(ir'ibati Iirst bv

Px)tcstunt (llrristierns in lt{57 :rntl thcn lx, Roman
(lltlrolir' ( lhlistiuns irr I ft,9fl (Kirata I9tt5). Desyrite
the initial rr'lrrttarrct' of'tlrt' I-Kirillirti l() crnl)r.lc('
( lhristiarritr. tlrc nrissiorrrrries pt'rscverecl anrl tlre
rn;rjolitl oItlrc poprrlrrtion rvlrs conve rte<t.

Tlrc social strll('trlr{:s (hitt lravc' cleveloJtccl irr
Kililnti c;ur bc rclatt:cl to the tl'pc ancl rir(t. o[
rcs()ll r'('(' trtil i sittir.rrr t lritt oct'ttrs, ancl rcsotr rr:e trtil i-
sation varies consiclcralrh' ltetrlct'n the out(:r'
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Drying coconu6. (photo: Croig Wilson)

islancls and Sorrth T:rrau.:r. Orr tl-re otrter islands,
contn>l ol'flte t'qi()Llr('cs is stiII :r comnrtrnitv n)i1ilcl'
irnd uranl' clecisions alc uracle ll' traditional prac-
ticcs. Orr Sotrth 'farart';r this is not lle(:essarill' tl're
case. sirr<:t' tlre clenr:rnd fior frrocl fcrr strch ll l:rrgc:

poprrlirtion lrits overr-iclrlt'n ntanl' <ll' the traclitionnl
('()l)tr()ls, and nrilrtr' <-rl the l'esolrrce-use I)l-.tclices
rrre rrnrellrrlalctl.

Thr poptrlation grr>wth latc lhat Sorrl} Thralva
is c'tu-r-cnllv cx;teriencing is infitrenccrl by thc tra-
<[itiourl conccpt that a lalqc lartrilf is bt:ncli<'ial to
()\Icrc()nle the lrigh infarrt rn(}rt:r.lity irncl t<t cnsllre
tltat the pilrt'nts hiu,e f:rrrrilt,to lo<tk arfier thcnr irr
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their olcl aqc. l^'ith bctter lrc:llth c:lre, lon,er inf?rrrt
nr< lrt:rl i tv ancl risi rr u li{e cxpectancies cr.rn t rilrtrtin g
to rapicl poltrrlation gt1)t4,th, t.|te issrrc of tarnrily
pli.rr'rnirru will nt'ccl t<l bc arrldrc-ssecl by.r{(}\,(.r'nnrenl
atrcl cornnrrrnitv gror.r;ts such ns thc chrrrch. On
Sotrth Tirlawa, rcsource usc to strptpll' thc rapidlv
risirru populatiotr is increasing, :lncl itrdicaliorls are
tlrat the pilcc of'rcsrtrrrcc rrtilisutiorr mal exceecl the
capacitl' of the lilgcxlr to srrpply a prcclicterd poprF
latiou of 4(),0()0 people bv rhc vear 2010 (Cole
1992).

6.2 Demography

The poprrlat.ion ol- Kirillati at lhc larest census
( 1990) rvirs estirn:rtecl at 72,21,8 rvhich shou'crl a rise
of 2.2 per cent fronr the plet'ious c(:nst$ in 1985.
Of tlris total, ll5 pcl' cet)t are forur<l on Sorrth
Tirrawa, n'ith 5tt per cent ()n tlte Gilbcrt ()roup
orrtr:r islancls irn<l the relnaininu 7 pc'r'cent in tl)c
Phoenix Clrotrp ilnd [-inc lslands.

The poprrlation rlensitv in the Gilbert (lroup,
r,r'ltele !)13 per cent oI'dre poprrlation of Kiribati livc.
laries rvilh loc:rtion. On S<lrrth Thrau'a (lancl ;rreir
l6.li sq krn) u4rcre 25,0(X) peoplr' or i35 1:cr cent ol'
thc total poprrlation live, thc clet-rsitf is approxi-
ttr:rtcly 1,500 peoplc,/scp knr. Sorrth Tallrv:r's share
of thc total populatior-r is projecred tcl increase t:y,

Gilben outer islands Line and Phoenix Total Kiribati

7() per cent t() -+0.000 u'hich nill cornprisc .3!) per'
('cnt ()f thc total poprrlation bv 2010 (Cole l${)2).
'I'hc islct of Bctio on Sorrtlr Talawa (lancl arca 2.0

sq krrr) hirs a poprrlation of a1:1:roxitnatcl;' 9,(XX)

people giving a density' ol'about {.1-100 people/sq
knr. Bv the enrl of tlrc 20th centtrr-r', Betio's pt-rprrla-

tiou t-lensitl,is expectecl to rival that ol'Honu Kong.
It is tlrc concentrirtion of-the llopulation irr

strch srnall ar'('as that is t'clntributing to the pressrlle
for liutcl artd il;rilatrle rt:s<lurces ancl leading to
eulironrncnurl protrlenrs. Mr.rch of the poprrlation
irtcreast' has beerr clue to rnigratiorr lrom tht: otrtt:r
isl:rncls as fanrilies rn()\,e to 'Iararr'a for children's
edrrc:rtion ancl firr crnploylrrent pt'()spccts. Orrce
es(ablishecl in .Sorrth Tirmwa, horvevc-.r', the trend is

lo remain rather tlran to rettu'lt to tlle outer island.
Thc nrigr:ttion is expected to incr-e:use lurther in
tlte near lirtrrre wlren tlrt' phosphate nrinin.q orr

Narrnr is lerrrtin:ltecl and the I-Kiribati rvorkt'rs re-
tttnr lronre.

6.3 The econ omy

6.3.1 General

Kiribati is ir srnall isliurrl niltion <:or"lstlilined bv its lack
of availablc lirncl irre;r, geon:rphic spreacl, isolation
Ii'orrr world rnarkcts, and a linritcd capacin,to rrtilisc
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ils nattrml resourte base. Thc rnajoriry- of the poprrla-
tion are ernplovecl in a srrbsistencc lifestl'le with for-
rttal cmploymcnt clominirtecl b)' thc public scctor
(appr<;xinutel;r 30 per cent r>l'the actir.'e worklbrce ).

Bcfore 1979 the uririrr sorrrcc ol'incomc l<lr Kiri-
bati r,r,ius li'om PlrosPhate mirring on Banilbir. Nlining
cciuecl .just prior to indcpenderrcc, rcsnlting in :r

clecline in the GDI' by {5 per ccllt-, a clecline in
go\rernnrent rcvcltlle b1'55 per cent, and in export
e:rntinss lry f]() per cent. By the t:nrl of the 1980s, (]DI'

;rer capiur ltas less than hall'tlre leve I experieuced
pri<lr to inclepcnclence. Followirrg a decline in real
(iDP o[ nrclre th?ul -{ pel cent irr l()!X), the ccorronrv
lrgan to rec()\'er in l99l (Tallle 6.1).

Toble 6.1 Growth of GDB t98l-1992
(in percentages)

t98t-88 t989 t990 t99t 4992
(est.)

RealGDP 1.3 -3.0 -4.5 2.4 r.5
NominalGDP 7.1 2.1 0.1 8.0 6.6

Source: World Bank 1993

Itcvt'nrrc realised ltorn the lnining ()per:rti()n

art<l loclrlt:cl in the Reverrue Equ:rlisation Rtser-r'c
Frrrrcl (RLRF) prrlviclcs fuucls ftrr tltt' corrntn"s [tr-
trrrc clt'r,t-loPrncnt neccls. OYer the past ten ),cars.
thc valuc of the Irurd hirs risen f rrrn approxinratelv
$i70 nrillion irr 197!l to $2til million .rt thc cncl of
l9tf l (Rcpublic ol"Kiril:ati 1993).

In 1990 Kiribati lracl arr cstirrrirted fiross Donrc..;
tic l'roclutt ((;DP) per capita of $LlS -lttl (\,\trrld
Bank l9{)3). (}DP increasecl fi'onr $23.-1 million irr
1980 to $ii8.(l nrillion br, l98ll nitlr rnost ol'the
gr-or\''th bcing gt'neratecl lrrrnr copnr and fish ex-
ports. hr 1990, thc q()vernrnerlt w:rs ilrc nrajor'
sout'(e o[ ecclrtorttic .rctivit\', corrtrilrtrling apprrrxi-
lnart l_r' il() per'cenr r() (iDP. witlr Iishcries at l2 per'
cent, agrictrltrrrc 7 pcr cent :urcl private sector'
lnanulactrrrine 2 per ccnt (Tablc (i.!l). Rcctrrrent
t'xpcndilttrc incrcasc<l liorn $14.-l ruillion in l9ti0
to $16.13 rnillion in 1988. Rel't:nrrc firr tht: sanrc

perit;cl. exclrrding tnrnsl-ers fronr thc RFRF-, rost,

Ii'om $tl.ti nrillion to lilil3.-l nrilliorr (Reprrblic oF

Kirib:rti 1993). (Note that rrnless stated ()thelwise.
all r:rrr-r-c'nct' :lrnorrnts are irr $A).

5.3.2 Foreign debt

Policv rlecisions to lintit lbleigu borrowings have

rcsrrltcd in lon'external debt arrd a debl service of'
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less than I percent ofexpor-ts oflgoodsarrd senices.
Srtbstautial external alssets :u'e helcl in the RERF
and in gross olficial fbreign exchange resetves t(>
talling approxirnatelr' {R260 million in l99l (\4brlcl
Bank 1993).

6.3.3 Overseos oid

I)evelopnrent assistance, provided mainly by bilat-
eml and rnultilateral aid rlorrom, has increascd irr
rec:ent yc'ars. In 1991, it reachecl approxirnirtely
$US I8.0 million in 1991with lirtrrclonorscurrently
prolicling arorrnd 80 per ceut o[ aid assistance
(\Atrrlcl Bank 1993). Developrnent :rssistance has
been focrusecl orr infr':rstructtrre projecrs in the
transport and comrnunicaliorrs srctor (approxi-
rtrateh, 3ir per cent). The procluction sector (in-
clrrrlirrg fisheries ilncl scaweecl) and sLlpport f<rr the
[)cvt-loplnent Bartk of'Kiribati ilccorult fbraborrt I5
p('r cent of aid. Other sectoti which have reccived
assistance inclrrcle lrealth, finance, cornnrLrni6,
clevekrpnrent aucl educati<ln (lMM 1993).

Table 6.2 Sectorol distribution of GDP
at foctor cost (att sectors)l

Sector f985 a987 r988 r990
(est.)

Agriculture 13.2 8.7
Fisheries 14.5 | 1.5

Manufacturing 2.2 2.3
Efectricity & water 2.5 2.3

Construction 5.0 6. I

Wholesale, retail. 13.8 15.3

hotels
Transport& 16.6 17.7

communication
Finance & insurance 4.6 6. I

Govt- administration 26.0 29.3
Others 1.6 0.5

I Figures expressed as percentages.

Source: Republic of Kiribad 1993

5.3.4 Bolonce of trode

Kirillati's l>al:rnce o{'tr:rcle sulfers fi'onr the rlistanct'
lo int.ernationlrl nrarkets, il srnall dr>nreslic nrarkct
ancl a lorv level of' conrrnercial irrvcstrnent hatn-
pering exports while imports are steaclily incrcirs-
ing. Inrports in l99l totirllecl $33.2 urilliou,
wiclening tltc tmde cleficit fiorn $15.7 rnillion in
1980 to $2{).0 nrillion in l!l9l .

t6.7 7.2

t4.6 il.9
1.9 2.1

t.9 2.1

5.4 6.8

t3.6 t7.0

r5. I t6.9

4.9 5.6

25.3 29.9
0.6 0.6



Sociol and economic environment

Prirate cnterprise is low (2 per cent of GDP) in
response to limirecl capital and linrircd financial
and conrnrercial management expertise. The
potenti:rl firr small labotrr-intensive indtrstries is to
be errc<-luraged ancl is expected to be an area <-rf

future- expansion.

6.3.5 Production qctivity

The two nrajor exp()r'Ls {i'onr Kiriltati are fish and
copra which were valued ar $4.2 million in l9gl.
Production and incorne frorn these areas h:rve flrrc-
tuated in reccnt years due to the influence of vari-
able weatlrcr and lower worlcl nrarket prices.

Fishing and martne resources
The fishing ancl rrrarine resources sector cou-
tributed I1.5 per ccnt to the lg.c)l GDP wlrich was
a farll from previorrs years. Its share in expot-ts hns
declined fiorn 1989 ro 199 I as czrtch rates hiu'e
fallen. This fall can also be itttribrrted to the de-
creased fishing opemtiolrs of Te M;rtrrari [-td. Tc
IVlautari expericncerl problenrs strclr as the use
of unstritable vessels and lack oI'haitfish lencling
to a redtrcecl fish catch aucl srrbsequent financiirl
problcms.

A nrajor riolll'ce o{'ltlreign exchange car-nings
is the licensing of'D\ITN fishing vessels. Bv lggl

fces had risen by 52 per cent to ahnost $13 rnillion
(Thble 6.3).

Toble 6.3 Fishing licence fee income,
,985-t992

Year Income gm

| 985
I 986

t987
| 988
| 989
I 990
t99 |

t992

3.l5
3.78
2.07
t.8t
3.23

7.34
9.27

t2.97 l
Source: IMM 1993

Seoweed

Sealvced prodtrction hiu showr ir general incl'easc
sincc lgtl8 (Fierrre 6.2), ancl anticipatecl expansi{)rl
in l9!)3 (despite seirsonal flrrctrrtrtions in 1992) is

expected to nrake a greitter contribution to ex-
port earnings. Seaweed pro<htction has rtsen in
virlrre frorn oprrntions clrrried out on the outel
islartd.s and is expectecl to cxceed the virlrre of copra
prodtrctiorr, depencling orr neatlrer irnrl market
fhrctrralions.

Figure 6.2 Seoweed production in the Gilbert Group (tonnes)
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Agriculture sector
(iopra procluction, which is a prinrary sorttce of
cash income fbr tl're population, has declined dtre

to a fall in world prices from $500 per tonne in 1987

to $283 per tonue in l-990 (Republic of Kiribati
l9-c)3). World Bank prerlictions for copra slrow a

crlntintration of the culrent prices with a sli.qht

clecrease exJrectecl in 2005. The fall in price level

has been contporutded by a redr.rced prochtcticln
late drre to trnsrritable weathcr and an ageitrg tree

sto(;k.

6.4 The development model

Deve loprnertt rnoclel theorl' has cvolvecl ;ts a
rnethocl to describe the type of cconornic processes

occun'ing within :r countly:rnd to plan frrr fittrtre
econouric growth nr-rd clevelopnlerlt. The applica-
bility of nrodels is dependeltt upon the specifi<:

characteristics of the economy. It is therefbre essen-

tial thut the clroscn moclel be valid for the type of
conditions tlrat exist.

Orre of the major dis:rdvatrtages of past and, tcr

sonle extent. existing rnoclels is that the detailed
characteristics that cleternritre the appropriateness
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of rnodel tlreory are often not assessed, andasstrmp
tions based on generalities can lead to ineffective
or inelfi cient develoJrmen t.

As outlinecl by Mcthy (1990), aspects of de-
velopment theorl' tJ-rat have been applied in
nrunerous situations are based on a series t>f'

assunrptions:

0 developmerrt and gror.r'th zue identical;
I growtl'r can be achievecl by the application of

Wcstern based science and technology; ancl

0 as growtl-r takes place , the social and political
institrrtions of traditional socie w are replaced
b1'nrodcrrr forms.

These aspects of development have been
adopted by many economies, and in specific Asian

countries srrch as Singilpore and South Korea ccotr-
omic growth has occlrrrecl at ir great pace. As otlrer
developing coturtries aclopt similar strategies to

Prornot(' 'growth at :rny cost" the inappropriate-
ness of certain aspects of tlrc theory of ntodernisa-
tion becomes readily appat'ent.

Rapicl econornic growth has seen an associated
rirpid decline in enr"ironmental qtrality. The as.

srunption that bef<rrc a country can afford envirotr-
nrental protectiorr it has to create wealth, often otr

a short-ternr basis, is now being seell as a damaging
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and often irreversible mistake as ecosystems col-
lapse and natural resources are exploited beyond
their capaciqr for rehabilitation.

Ir Kiribati, tlae promotion of economic,grow, h
as a model of development, is pursued by all seerors
of government a$ a way to increase tlle mateiial
well-being of the country and place it in line with
other developing Pacific Island narions. Geneially
this economic growth model does not take inro
account the effects of ,econornic detelopm-ent on
the natural enviro[rnent or on the social mrd
cultural aspects of society- As cari be seen in de.
veloped countries, the unresrained pureuit of

econcifiric growth has led to widespread ortviron-
mental 'destnrction and the decimation of local
intligen,ous ctrlture; These effects are being re'
cofded in Kiribati, especially on Sottth Tarawa
where t[e influence of developrnent is more
apparent.

If Kiribati is to contr-ol dre decline in environ-
menral' cul tural and social conditi ons, the devel op
ment model of environrnental susurinabilit), will
need to be impleineuted oR a coordinated basis

and backed by the necessary F.nvironrnental Im-
pact Asse$snlent and related envir"ernrnen tal p rotec-
tion legislation.
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Chapter 7

Specific
environmental
,ssues

7. I Water quality

Follorvins an t-rrrtbreak of cholera in It)77. the wnter
c1rral i tv of Thrarvlr [,a5;oon was .sttrdied lx' Joh:rnnes
et al. ( I {)79) who clete nrrined that the grotrnclwi-rtt'r,

rrr:rr-shore lagoorr w:ttcr ancl ediltle shc'llfish fiont
the lagoon shores werc c()ntanrirr:rtecl by' I,ractcria.

Follorriuu tlrr- introductiorr rlf the saltrvater se\!er-

a$I(' s)'stcrtr irr 1983, ir flollow-rrlt rr'ater rlror.ritolirre
strrd\'\vas carrir:rl orrt lty Niriclrr et ;rl. ( I {)g l ) to elsscss

:rrrv clrarrges in rvater qualitl'. The stuclv f<rtrnd that:

t u'llter qualitl'along thc lagootr flats of Sotrth
Tar-arva hacl not improvt-cl and in locutiorrs

ilclj:rcent to rillases. firecal coliform levels hacl

risen:

0 corrtirrrrination lt'r'els in the shcllllsh 'te bul.t'
lulcl riscn abovt- stanrlarcl levels filr safe Inocl

consrrmptior-r; and

0 sanrpling of selectecl wells:rnd 'te bwabwai'
pits founcl that high levels of bacteriirl
contilrninatiorr were dtre rnostlt' tcl animal
wirstcs ente:r'i ns I hc rrrr pr'otcctecl rvells.

r\ stucll'cilrdcd otrt fcl' tht World Flealth Or-
sanizati()n (\VHO) by\4'allis (1990) confirnred t}re

pre.sellce of'{aec:al contamination and prese ntccl:r
list o1' r't'commendirtions. The cotrtrilrtrtirrg fhctors
lcading to thr: contanrination of r,vater arc the rrse

o[ tht' lagoon fbr rlefecation ancl thc presence of'
tu"rprott:ctcd wells.

\\'hile the introdrrction of the sewerage systenr

has rrot elinrinated bacterial contantinati<ln fiom
tlte lagoon, the strrdl,did note that contaminatiorr
levels woulcl har,c been highcr hacl the scwelage
svstenr not heerr constructcd. The svstenr has srrf-

fi:rerl throrrgh negligiblc, rnzrintenance (rhe nra-
joritl' ol'the prrhlic corlteuiences are brokelt) ancl

This farmer 7e buio i toori'is
now used os o rest oreo to
enjoy the cooler seo breeze.
(photo:Donno Dowber)
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irr:rcleqrrate firncling of rt pairs (rnany ol'the pulnps
:rre out ol-sen'ice at any one timc) as leakages fi'orn
the system go uncletected,

The most. recent water qunlity study can"ied or.rt

by Kell.v ( 1993) forrnd tlrat bacterial contirrnination
clf the lagoon has wclrsened since lhclse earlier
studies. Of the l8 grounclwater wells tested for
faecal coliform, a]l exceecled thc WI{O standard
for potable w:rter. Gangaiya ( I 994) tested wel I rvater
for nitlate contcnt and fbrrnd it rrnstritable for
hrrmiur consrulrption according t<l WHO grricle-
lines lirr clrinkine water qualih'.

The qrurlity of the wate r artd therefirre the lcvel
of contamination is related to thc ler'el of popula-
tion ancl the prorision of suitable scniccs. As tlre
popnlatiou rises artd c()lttinues to pletce pressrrre orl
the sewerage s\:stent, the level ol- contanrinati(rn
and the potential for outbreak of cliseast' is rnirin-
tained.

In the outer islands. water qualitv tnnl-ritrlring
has not been established on a regular busis. Florr.
ever. with ilre crrrrerrt rlensitv ol'tlre poprrlatiorr,
thcr-e is n()t expected t<l be coltcerlt, a.s ltrneas siting
recomnrendations at'e followed ancl a safe distarrt:e
flronr toilets to lvells is establishecl.

7.2 Solid woste disposol

Dispr:sal of solid nuste is a serious :rncl incre:using
con(:er-n in Kiribati. A charrge in lifcstyle fi'om tra-
clitional subsistrnce to a \4restern orit nted Iifc.stl'le,
especially ou Sorrth Thnw:r, has dranraticillly
increasecl the amorrnt of irnportecl goods ancl tl're
volunre of waste uratcdirl reqrriring disposal. This
change in lifestyle is in manv way5 n rcsponric ro the
changing sitrration. as the capacity ro carry ()lrt
traditional pr;rctices is constrainecl bt, er lack of
tr:rclitional lesourceri and an increase ir-r competi-
tion lor the limited avirilable resorrrces.

Trad itional ly, lvhen al l goocls rvert-. ltioclegrad-
ahle, clispr-rsal did not pt'csent a problcm. Toclay, the
inflrrx of inrported goocls and ilssociartecl packirg-
ing. waste nraterial frorn industlry, c()nrntercial ancl
governnletlt activities. and the <lrrntping ol'veh-
icles, constructiotr equipnrer"rt lrnd rnachinerv
have created a w:rste clisposal problern that shows
no sign of decreasir-rg. The problem is rnirgnrilied bv
the lack of available laucl and the ckrsc proximity'
of grounclw:rte r and nrirrine res()rlrccs to riorlrccs
of contarnination. The cult'ent nrethod of s<llid
wute disposal is collection by the local corrncil wh<l

Unmonoged woste disposol ot Te Mokin adjocent to ftshing gaunds
presen8 comtominotion risk to groundwoter ond morine rcsources.
(photo:CroigWilson)

durrrp tlre rva-ste in tipping sites locatccl by the lagor>n

or ()cean .shore. The action of thc tides and winds
clistribtrtes thc waste along thc beaches creating an

iresthetic, health ancl c'nvironmental problem.
'fhe prirrcipal constraints to the satisfactory

clisposnl of solicl waste on Kiribati inclrrcle the tbl-
Iolving:

t lack o{'ar,'ailablc lancl for safc disposal of
lanclfiIl rnateri:rl:

+ sr$c('ptibiliq' of groundr,r'ater and rnariuc
rrsorlrce.s to pcllltrtion clrre to tl're relalive
proxirnitv of the gr'oundwater tablc ancl

ntirrine rcsources;

I lack oI'rrnderstancling of the carnes and
cff'ects of' polh.rtion contamination;

t lack of reaclily'available and localh'
r tndcrstan clable inlonnation ;

0 lack of el'l'ective legislation to control the
<lisposal of' toxic material;

I incrcasins volurne of nonJriodegradable
rnirtr'r'i:rl irrrported into the c:orurtry;

t lack of legislative control mechanisrns; and
t lack clf in"rplcnrerltilti()n of cxisting legislation.
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Ir.r a report prep:rrecl by thc Llnitecl Nations on
rrrll:rn rclirse t:ollectiorr ancl dislxrsal in Thraw;r
(IJND,{T 1984), reconrrnend:ltirxrs iucluded thc
intloclrr<'tion of :l recl,cling facilin'. tlrc iclentificil-
tion ancl establishrnent of new clisposul sites. and
thc nranagerncnt r>f a refirse project rvitlr tlrc hvo
krc;rl corrncils (coordinated by the responsible gor.
crrlnrent rlinistrl-). Onlv now is thc isstre lring
adclresscd lltrorrgh the acti<rns of thc r-ecentlv es-

tirblishecl Envir onmen i LInit.
The conccpls of rt'aste recycling ancl relrsc, ancl

rr'tltt<'l.ion of rvaste thr-ottgh controllcd irrrports oI'
rronJriotlegraclable ()r non-re('\'<:lablr: s()()ds \r.ill
ne('d to tre encouragecl as the clisposal of non-
biodegr:rdilble goocl.s ('ontinrres to ()ccrlr', resulting
irr contarnination and clegr:rdillion ol'the environ-
Iltell t.

7.3 Toxic ond hozordous woste

Tltr: irnJrr>rt of toxic ancl hazarulous chernic:rls and
strbstzrnr:es into Kiribati is cretting conct'rn rvith
rcgarcl to increasing usage nnd trnnrarragecl clis-

posal. In 1985 Kirib:rti importt'cl chemicals to the
valrre o{' i'tpJxoximatch' $US 85(),000 (Stone 1990).

Chenticals arre f<lrnd in u nurnber ol- gtxrcls
uscd br, privatc, cornnrercial :rrtcl qovcrtrrnenl sec-

tors. Prochrcts contuining chernicals inclrrde drv
cell torclt brrtlcrics, lcacl acid battedes, pesticiclcs
ancl herbicirlcs f or agric:rrltural ancl lronrc rLSe, an(l

1r riurge of chenricals used in colnmer-cial applica-
tiorrs. Ctu-rcl'lt usage p:rttents firr cL1 cell battcries
have been inlesti{ated. C}angaiyzr ( 1994) estimated
that trp to 4.ir nrillion dn' gsll battefies per }'eirr are
being irnportecl. Consi<lerine the crrrrent disposal
nlctlxxls frrr batteries. there is cor:ccrn that chenti-
c:rl leak:rge [i'om batteries will leacl t<l c(rrtanri-
na(ion of thc grorrndwatcr' :rncl lagoon.

"I'he list of'pesticicles ;rvailable in Kiribati in-
cltrdes DDT lbrurd in sorne brands of rnosquito
coils. DDT is a chemical that is birnned fionr rue in
the United States orr hcalth rlr envilonntental
grouucls ((ilr:r-npeace 1993). In a r-eport b,v l4/atts
( 1993) r'egardirrg the prcscrrce o{'pesticicles in Kiri-
bati. it w?rs stalcd that there was "rrntrsecl Malatlrion
(in btrlk) on Krntou Islirncl, leli thcre :rfter \{brlcl
\4lar II bv the U.S. Military"'.

Thc crrrrcnt dispos:rl ol' rrsecl containels is

either on-site storage, which may expose the con-
taitrcrs to ririnwater and leacl to contantination o[
drt' srounrhvatcr; or clisposal at thc shoreline rut>
bish durnps, relt'asing the chemicals into the
rnirlirre curironment. At pfesent there is no legisla-
tion to re gul;rte the sale, use or stot?ge of pesticides
in Kiribati (Prrlea & Farder 1994).

The problcrns :rssoci:rted lrith toxic rraste will
continue to gt'ow until the inrport ancl use ol-cherni-
c'als is contr-olled, or srrit:rble stora!{e or rcpl'ocess-
irtg of the cclntaincrs is r:arried otrt r.rncler a waste

disposal nlalla{renren t svstcm.

Sediments contominoted by
hydrocorbon dischorge
odjacent to Beto slipwoy.
(photo:CroigWilson)

'I$
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7.4 Coostal eriosion

Widespreird coastal erosion problems haver bcen
iclentified on islancls throlrghorrt Kiribati (SOPAC

1993). The clyrrunic nertlrre of atoll shorelincs has

beetr recogniscxl (Woorlroffe & M cleau I 992 ) . Wi nct

and $ater consurntly resha.pe the coasdines of all the
atolls and islands of Kiribati. Such movernent of
beach seclimenls by lraturzrl fbrces is altered bv the
in tr odrrcti on oI' fi xed stt'l tctlu es. Poo rl1, de:sigr r e<l or
constnrcted sea walls nral'contribute to erosion by
sirnply shifting the irnpact of rvare enel'gt'to alx)t.hrl"
Iocation rather than dissipitting it.

Factors contribtrting to coast.al e:rosion includt::
I the constnrction anrl clesign of sca walls

(depencling on loc:rl conditions arrd the type
of materials used):

t the rernoval of beach rock fl t-rrn the reef tcr

constn-rct sea walls thus lowering tlrc level of'
the reef and allolr'irrg increascd wave enct-lilJ'

[o be tlansurittecl to thc sh<lleline
(\4loodrofl"e & Mclean 1992);

0 the re'mo!'al of sand ilnd gravel ll"om the
beach sediment bank. robbing the shoreline
of sediment; ancl

t the removal of-nrangloves and coastal
leeetation, expclsing the scdinren$ to the
action of wincl artcl u'irvcs.

Thc effects o[erosion corrlcl be rnagniliecl rvith
an increase: in sea-ler,el rise as deterrrrinecl trrrclcr'
the Inter.qoventrnental Panel lbr- Clirnirte Chanse
(IPCC) predictions frlr futrrre' sealtvcl rises. Sea-

level rise in conrbination nith arr irrcrease irr ENSO
activiV. high tides ancl storrn slrrges corrlcl leacl to a
rnore rapid and exte nsive alteration of'the shore-
line.

The protection of capital assets (lancl ancl
buildings) frorn erosion will need to be weishcd
against the high costs of such prolection. This will
be of sigrrificant concet-n in .South 'far:rm whet't'
the majrllitl,of the pclpulation ;rnd gleatcst conccn-
tration of'capital asset.s are locatcd. On the rlutcr
islirnds the isstre of lancl pr()lect-ion an<I/or rekr<'a-

tion will need to he adclressed through c'onstrl-

urtion with the cornrnrrnitl' and through thc
developnrent of Iancl planning gtriclelines.

7.5 Cousewoyconstruction

carriecl ollt over the previous thir'ry years has had a
rx)ticeable effect oll the state of' fish stocks atrd
capacitl' ftrr stock recruitment.

On Makin the constnrction of the catrsenay in
thc 1970s lras rt'srrlted in t-he loss of'rnangroves and
habitrt al'eas for crerb arncl slrellfish populatious.
The r:ausewa,v has reduced water flows to the la-

goorr resulting in An accurnulation of decaying
vr-getation. Witl-r a ltlss of ocean fltrshing, the la-
gtxrn wotrlcl be sulrject to lower salinity levels clrtr-

ing periods of'high rainfall and incteased .salinity
duling periods ol- low rainfall.

()n Brrta[itari the constnlction of the causeway

in the late 1980s l'ras altered the previous fish mi-
gral.ion paths. The resulting effect has been a

chirnse in the spawning habits of the lagoon fish
irnd in the movenrent offish lat-r'ae, an essential
conrporrent of fish stock recnlitrnent.

On Marakei, wlrich was known as'Abatr te ika'
or "'fhe [,and of Fish", tlre c()nstruction of the
causelva\r at tlre Baretoa Passage has encouragecl
sedirrrent accretiorl resrrlting in the severe resttic-
tion of water flow. This has restilted in a loss of fish
fronr the lagoon through recluced recrtritnrent,
variable salinitv levels, ar-rcl a change in species

divcrsin' (Tebano I 991b).
Orr Sotrth Tararva thc constrttction of fbtrr'

causer$a)/s linking all the isleus has lowered the
llrrshing capacity of-the lagootrs restrlting itr acctt-

nrtrlation of contarninated rvateron the lagoon reef
flats, thc cout:unirration of eclible rnollrrscs fi'our
faecal contarrrirraticln, irnd the loss of fish lan'al
rcc'nritment lnto tlre lagoon (Naichr et al. l99l).

7.6 Boot chonnel construction

Illasting techniqrres have been rrsed in the Pircific
{br tlre constnlction o{'new boat charurels ancl thc
nir.lerring of cxisting channels throttgh the coral
reefs to allol greater lagoon accerss sitrce the 1930s.

In u sturlv to detcrnrinc the ecologic:rl effects of
blasting. Krly ancl.fones (1990) fcrund that it clicl

llot llilve wirlc'sprezrd <letrinrental elfects on the
ecology of coral reefs. Horvercl they stressed tlrat
a longer tel'm sttrdyw:rs tre ede d to assess resrrltswith
legirrd to cisrtater:r fislr lxrisoning.

A strrvel'cirrded out in Kiribati ir-r 1983 to assess

levels of ci.r4tratera indiczrtecl that the nuurber of'
islarrrls and arreas ol reef producing t<lxic fish had
int reased ()ver' the 20 to 25 years prior to the surve]
(Tcbano l9-9la). Results of aleal slrr!'eyli inclicate

3t
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the cirusative organisrn to be the dinoflagellate
(()umbi.n^dist-tr.r lorirus). G. toxicus wAs ('omlnon
throushout the islan<Ls tested and fotrnd to be
rnol'e conunon in the southern Gilberr Glotrp.
Medical records of incidencc show that:trr increasc
in toxiciq'rnav bc attributed to the pl'actice of reef
blasting ancl dredsing in the creation of boat chan-
nels. Followins the initial constnlction of a chan-
rrel, tlrc colonisatiorr of the ncwly exposed surfaccs
by irlgar created the reqrrired habitat for G. toxicus.

Strbseqrrent grazing of the reeffish on the algae
resrrlted in irn accurnulation in the reel'fish of (i.
loxirusrvhich r{as then eaten! resulting in consulner
poisoning.

The ilssessnrent of fish poisoning in relation to
rcef blasting ririses consiclerable doubt as to iLs

e{ficacl'rls a conslrlrction technique and points tcr

tlte need for firller investieation.

7,7 Vegetotion creorance

The renrovzrl of'vegctution f or fitel lvood, especially
in thc hitrlher poprrlation area.s of'Sorrth Tarawa,
appears to be occtrrring at a rate that will severely
cleplete the ar.'ailable resollr(:e. leacling to a loss in
fuel-woocl supply arrcl the el'enlual loss of shade.
'Iree l<lss is :r functiorr o[ poptrlirtion dcrnand and
strpply. Since the crln'ent trec preset'l'aticln laws

are not adrninistered ;rnd n() tl'ee replenishment
prograrnures irre being can'iecl out nithin thc
ttrbinr :rreils of Soutlr Tar:twa, the loss is expected
to continlre.

7.8 Environmentoloworeness

In geneml, there is a lack of environmental irwar-e-

ness in regard to the effecls on the environnrerrt of
thc influences of a Westeltt lifestyle and a.ssr>ciatr:d

imported goocls. Access to information on the costs
to the etrvironmcnt is not readily available to the
broacler comrnunitv as few forrnal c-hannels have
lx'cn established to clistribute whilt environmental
iufortration cloes anive in Kiribati. As:r resrrlt the
cornmunitl' is rurarvare of' tlre effects of'their ac-

tions, and govcrnnlent is n()t able to effc'ctively
manage the irnpact Of the actit'ities that occtrr
withirr the corrntrl'.

7.9 Oil pollution

The er,er incrcasing dependence on inrporterl fos-
sil firels inclucling oil, petrol, diesc'l and kerr:sene
will lcad to the inrportation of increirsiug volrrnes
of hyclrocalbon prodrrcts. This will present increas-
ir-rg risks lrom pollrrtion through tt'anspolt and
ollloading operaLions, onshr-rre storage, Iancl tnrns-
p()rt and di.stribrrtion ancl the storage o[waste oils
firllowing use. Fortruratcly, no maior oil spills have
<lccun'ecl in clnse proxinrity to the coastlir"te of
Kiribati. Horvever, the sinking in Mav 1993 ol'a
United States prrrse seine tlrna boat 95 nauticirl
milc.s to the west of Abaiang highlightcd rhc ever
incrc';sing dsk of-:r rnajor oil s;rill.

OI' great concenl is the incidence of small-
scalc spills that occrrr cluring loading opcmtions

Oil contominotion ot the Betio
powerhouse. Continuol small-scole
discharge could result in groundwoter
contomination. (photo: Craig Wtlson)
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ludlaccnt to short'-b;rscrl stolauc facilitit's. \\'hile rror
cxcessive irr sizc. tlrr' 1rt'rsistr-rtce ol'srrclr spills ovt.r'

tirrtt' rtill lt'ir<l to arr incrt'usirrg lt.r't'l o[' contluri-
nilti()t| - c()rrlanrirrali()u ulriclr is t'r'irlcnt r'\'(.n lt()\1'

irt prxrt'l'r' llrrslrt'<l alcirs ol tlrt' lloat lurrlrorrr'. Tlrt,
st()l'a{r('(,ll sll()r'c ol'oil lirr loc'al rrsc. llllk'ss can'icd
()ut in il nlanagf(l rr'tn, u'ill lcarl to ltlrlltlcnrs as

t'xpt't'ictrc'crl irt tlrt' I'rrlrlir LItilitit's llolrr'<l r.lt'ctri-
citv gcnt'r'irlior) alca rvlrcrt' t'orrtanrirration ol' tlrt'
gtr rt tttrl lrt<l t rr lrrrr< [rr'trlr.r' is itl )l )iu ('l I t.

L'rrtil the issrrc ol oilsl()r'rruc irrrrl rvlrsle nllnilg'(r
n)('llt is ntlrlr.cssccl in crurirrrr<'tiorr rvitlr tltt.irtr-
;llctrtt'rtllrliorr oI t'rrt.r'gr ('(]lts('tr'1rti(rtr itr< t,rttilt's,
Ilrt' Jlrtt'rttiul lirr oil ltollrrtiorr rvill tist. as thc rk-
rttirtr<l lilr oil irrrpor'ts iucrc:rst's.

7.10 Populotion and urbonisotion

()r rt' o[- tlrt' corrsistr.tr l l:rctot's t lrat appt.trrs tlr rorralt-
otrt lltr' <liscrrssiorr o['locll issrrcs is tltc irrrprrt.l ol
po;rtrlation grorr,lll lrrrrl rulli<1 ul'lxulisilli()n olt ttt('
('llvill)nnl('nt. -fhr. r'isr: in pollrlatiorr orr Sorrtlr
-f;r 

larvu is l rarli rrg [( ) ()\'c 11' r( )u tli r rg. r r r r t' r rrl llovnrt' r t t

rtrrl ltotrsing slrortagt.s, rvhich h:n't' rt'srrltcrl irr
sot'i:rl lrrr llllcnrs tlu'orrglr rlt'r't'lollnr('lll (,1 s( lultltcr
ltt'r'its ttrtrl t'ontitrttt.cl l)l'r.ssul'c on tritltrr;tl t'r's()lrr(-(..\.
Tht' clistr illr rt iorr irrrltullll('(' t ll l'()llglr Sotrtlr Tul':rrr'rr
lrls lt'rl to irrt'r'casing l)l'(,ssrrrc orr tlrc t'rrr.i r-otrtrrcnl
to absor} tht, inrl;irct ol'lr r-isirrg prl;trrlirtiorr. 'lhis 

is

trrost t'r'itk'rrt orr Bt.tio as gr( )lrl)s ol' lan rl-prxl l' s(luilt-
tct:s al)l)clt'. lcucliug to ()\'('lt't'()1\.rlirrg lrrrrl ir rcrlrr<'-
tion irt rlrutlin ol lili'. Tlrt, poprrl:rrion lisc rtill
(-()r) tinll(' rlt'.s;ritc t lrt. lrcst clli rrls ol' tlrc ur ltcnl ur('rr t

llrrrrrrulr firlrrilr' pl:rnrrirrg irritiarivcs :rncl rcsc'trlt'
Iltcttl st'ltcttrt's.

[)oyrtrlutiotr !]t'()\\'tll rlill c-ontirruc t() ()('('rtr ls:
I larnilr plirrrrrirr{ l)t'()qranlnl(,s tukc

consiclcrirblt' tinre to sho\r' Jcrrilirv dt.clirre:
0 tlrt' lriS4lr 1l'olloltir-rn of r'orrrrg ;tt'o1rlc (50 ;lt.r'

c('nt ()[ thc polrrrlatiorr rrnrlt'r tht' agc ol' |.1)
plovi<lt's ;l sl11)trs' irn1-lctrrs lil' r{r'ot,r'tlr:

I itrrv rcstr-it'tiorr ()ll in-rnier':rliorr ;rlorrr. rvill rrot
il()l) l)()l)ulirtion gl1nr,th; ancl

i ()trt-nrittt'itti()n to tltc ()ut(:l' isl:ut(ls tlrrrlrrqlr
tlrc n'st'ttk'rrrt'rrt sclrt'urcs irr l!)7lt rlicl rror
si grr i licarr tl I n.rl rrt't: 1tr l ltu lat i or r s-t'( )\\'t h ( )ll
Sorrtlr Tirr:nsa (.font's I993).
'l'hc rrrJxrrr isatit ln olj S<lrrtl r 

-hlirrr,a 
ancl thc lnck

of srritublc larrrl hirlc lcc[ to illcgul lan<l sctrlclr]('llts
tlrat. htlc t'trc'lrritt'hcrl ()nl() \\'ilt('l t'(,s('l'\'es ttDrl t e-

View of South Torowo. (photo:Simon Diffey)

srrltt'rl irt cotttrtntilrltiort ol tlrt' el'()lln(lu:atcr bl
rul i n ritl irrrtl lr rrrrt:rtr \\'1I:iL('. I .:tnrlorvrrcrs u'lto occrrl>t

l:rtr<ls tlrat lutvc lrc'c'rr rk'sigrr;rlt'cl ls \\'irtcl rcs('11 cs

irlso t onlril)ut(' to < ontitnrirraliorr ol' tlrt' grrrrn<l-
\\':rl ('r' l1rs('rrts.'T'lrc in cr.t'asir r g popr rlir t iorr rvi l l lt'acl

to :rrr int:r'eirst' irr rtr-lranis:r[iorr :trrrl srrbserluenl (l('-

rrrarrcl Iirr- larrcl^ lir ilcerunrno<l:t1(' tlrc ('stinrilt('d

pollrrlatiorr risc rrrort' tlurn 2.(X)() l:rrrrl l.rlots rlill br'

rcrluirt'rl (font's 191):t). 
-I'lris is t'lt'lrrlv a clillicrrlt

task. r:'onsirlcring tlre l:rck of':tvailnl)lc lanrl cltrt'to
Iini t t' srrpJrlr', lau <l li'lrurnt'rrtat ion. lrnc[ lirrrrl tt'n rrlc
ilrf iulgclll('lIts,

-fltt^ 
;lrt^ssttrt ol'po;ttrlitti()ll is llsrr It'a<littg trr

rk'firrt'stltiotr lts Iinll)('r' srrpplit's Iirr' litc'l lr'ootl
('()rlrt un(k't' irrt'r'casirttl l)l'essur'('. Sirrrilarh'. thc
prcssurc ol lroltrtlitti()Il ()ll tltt' llslt itttrl ntitt'irrt'
.\t(x ks ol tlrt' lagrxrrt, in t'orrrlrirtuliott rvitlt rc(lucccl
t't'crttitnrt'nt llt'cirttst' ol c:rrtst'u'it| c()lr\tl'trcti()ll, is

ar,lrt'rselr irllt'r'tirrg tltc cltparitl ol'tltc res(,rrr'('c t()

strllplr, lirrxl lirr thc' r'isiug lx)[)rrlilti(llr.
l'.rrvirorrrrrt'rrt:rl r-orrrlitiorrs rr'ill corrrirrtrt' to

clt'tt'r'iourtt' orr Sorrtlt lirr':rr'r:r rrrrlil tlrt' cssrnti:rl
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qrrestions ot' urban planning, econorrric clevekrp
nlent and environrnental rnanagernent :rre ad-
drcssecl both in thc short and long term. The
lvlinistn of' Enliroument :rnd Nattrral Resotrrccs
Development, in contunction with other ministries
ancl conunrrni4 grorrps, has been :rctive in prc>

nroti ng the i rn portartce oI' tlt e n al ural ertvi rclrrrn ert t

irr South Thrawr. A priorin, range of'actions is

t:trrren tlv beirr g investigated.
iVr trnderstanding of tlre South Talawa situ-

ation shorrld give rise t() ir detennination t() ensrlre
that issues inl'olr,ing environlnental managemerrt
iurd land plannirrg, as the1, r'elate to the otrter
islands, are arldrcssed in a proactive lnanner.

7., I Threots to wildlife

The Northern Line Islirnds c()lltain areas of inter-
national const'rvation significauce. Sea bird col<>

nies on Kifirirnati are rrnder threat Iiom the
presen('e of' {tral anirnals such as cats alrd, to a

lesser extent, pigs. Poaching of birds ancl eggs bY

the local courrnrrnity continrres, despite existing
protection lcgislation.

The prescnce of'the rare ilrrd er.rdangered scar-

let-bre;rsterl lorikeet on Terain:r ancl the threat to
its.srrn,ival fi'orn introclucecl r:rts and the expirnsiort
of- the hurnzrn resettlement proBralnmc will net'cl
to be assessccl, if'tlre lorikee t's presell'ation is to be

ensrrre d.

Marinc turtles irre classifiecl as endangerecl ort
a worldwidc bzrsis duc to tlle r:ffects o[ the shell
tnde, nreat anc[ egu cor-lsurnption, accidelttal catch
in driftnets, aucl p<-rllrrtion (SPACIIEE 1990).
There ar-e in<lications that gl'een turtles are becom-
ing scarcc in the Ciilbert (irorrp (Thilman et al.

1992). Existing legislatiorr to protect trrrtles is corn-
plex :rnct, consideting the ettdangel'ecl stanls of
nr:rri lre trrrtles. reqtri res review. Legislation sh<.rtrlcl

fnke in[o accorrnt cu-storr]alr] law as tllrtles are :l
tr:rclitional ftrocl sorrrce ancl considere cl a delic:tcy.
Errforccmcnt of reelrlations especially' in the otrter
islarrrls worrld reqrrire a widespread edrrcation cam-

paign and increilsed corrrrnunitl' consultatiou.

7. r Z Plont ond animol quorantine

Protectiorr fi'<lrn the itttroclttctiotr of exotic pests

and cliseases to Kiribati will be au itrcteasirrg re-

qtrircrncnt :rs the volrrrne of imported uratedal
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fi'om all part^s of the worlcl increases. The introdrrc-
tion of tennites in untreated timbers iurd the
presence of the breadfnrit rnealybug are jtrst twcr

exarnples of pest introduction that would have a
detrir-nental eff'ect on agriculttrrul aspects of the
t:nt ironnrent.

7.r3 Environmento, educotion

Environnrenhl programmes are inclrrded in tlre
ctrrrictrlunr lilr prirnary schools but nrany of the
schools are restricted by the lack of appropriate
resorrrce nratelials arrd by a fbcus on Common
Entrance Exarninatior-r subjects to the detrirnent oI'
otl"rer sr.rbiects,

In the scconclary school system there ale ncr

specific errvironment subiects. However, aspects of
the natural ancl social envir'<lnrnent are dealt vl'ith
iu a ntrmber of r-elated srrbjects at different levels
in thc ctrrriculurn.

At tertiary level, tlre lack of resorlrces relating
to environmental issrres acts as a constraint towider
rrnderstancling of enlironmental processes and the
ef{'cct that thc change of'lifestl'le is also having on
the enr,ironrnent.

Ftrrther details on environmcntal cclrrcation in
Kiribati arc contained in Tirvlor (1994).

7.14 lnternationot issues

7.14.1 Global warming ond seo-leve, rise

Global lvarming of tlrc atnrosphere frorn the re-
le:rse ol'greenhonse gzrses (particul:rrly carbon di-
oxicle) is predictedtry the Intergovernmental Pauel
on Clirnirte Change (IPCC) to lead to a rise in sea

Ievel of30 to 50 crn by 2050, ancl about 100 cnr by
2l0O (IPCC 1990). 'Ihe effecls of sea-level rise in
cornbination with ENSO eve nts would have a m4jor
irnpact on the lowJying atolls and islands of Kiri-
bati.

Potential effecls inclrrcle an increase in tropical
cvclones as the maior climate pressrlre belts are
displaced, the irrtrnd:rtion of'low-lying atolls atrd
islands, salt-water contanrination of thc fieslr-water
lenses, increasecl coastal erosion. :rn increase itt
coral mort-aliw and strbseqrrent loss of fisheries
resour{es. \4rhile thc'carrse <;f these events has orig-
ir,rated frorn the cleveloped countries, the effccts
will be lelt first in the low-lying atolls of the Pacific.
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It is important that Kiribati soice its concerns atthe
international level whilst anticipating nritigative
and"adapHve r€sponses to address global problerns.

7.14,2 Rsdiation testing oind tranr42orc

The use of Kiritimati Island for aturorp-hedc testing
of nuclear devices by the United Kingdom in the
l9b0s aod the Unitcd States ih rhe lg & has,led ro
concerrm that nreas of, the island rnay exhibtt levets
,of radiation connmination that eonstitute a health
hazand' Sordies carried,o,ut;in 1964 and 1975 stated
rthat no hazard nernained on Kiiitimati Island frorn
radiation contarrdnadon. Following eoncerns
raised by the Director of :rhe f,ormer Centre f,or
A.pplied Stuclies hr Devetroprr,rent of rhe University
of tlrc South Pacific in regard to heuard;levels, an
independent surv€y was carried ou't by the New
Zealarnd Natisnail Radiarion f*aboratory which
stated that no site'sn the ibland was f6und to
pf,esenta risk ro the heilur* of,the res-ident popular
tion (AGRICO 1993), However,with regard ro con-

tamination levelsand what constitutes acceptable
rnethods of testing and result interpreadon, the
eontentious issue of,nrrctear testing in the Pacific
reurains.

Recendy, the ransporr of plutonium from
France tojapan through the watelrs of the Pacific
against the exprcased wishes of the Pacific natioos
clmrly;illustrates'the ceneern at har:ing a potential
nuclear disaster within the region.

7.r4.3 Dunpingof toxic w€stc

The practice of induetrialised rco.untries drrmping
toxic waste in developing countries;is,of great con-
cern to the Paci6c nations. fn Novernber 1992: a

shipment of, petroleurn-contarninaned soil from, rhe
United States,was refused enny to the Marshall
Islands wlrere it uas planned to use rhe waste t'on

catrdeway constructi.on (Greenpeace 1993), The
contrpl of imporu into Kiribati wiII need to be

rronitored to ensur€ that it is,rlot the urrknowing
reeipient of to:ric waste from other countrle$.
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Responses to
environmentol issues

8., Government initiatiyes

Tlre Oott'rrllt('llt ol'Kir-ihirti lra^s n:acle tltc [ir:st and
tttost irttportiurt step lrr, r't-colprising thc nccd lor'
sr rsta i rrablt' clcveloprnt'n t t() ('nsru-e tlr;rt tlr c rtut tr ral
rcs()lrrr'('s <lf Kirillati ar-e nraintaiuccl ir: goocl <'ort-

clition firr rr-sc bv firtrrrc gcnt.tlrtions ol l-Kilibati.
Kirilxrti 's Ser,errtlr Nation:rl Developrrrerrt Plrur

I9{)2-I{}t)5 slatcs:

(iorrtintrrcl rration:ll corntnitrrrcrtt is clrrcill to tlrt'
l)r1rt('( li{rll ol tltt' t'rtrirorun('nt lgirirrrt Pollrrtiorr.
<k'gntclirtiorr anrl dr'pk'riorr oI rcs<lru't:t's.

Urrvirrrrrrncnt l'rn<l clt'x'lorlrncl|[ itr(. rlilct'tlr'
associlrtt'<l irt vit't'ol'tlrt' ovclull liicrrs orr
srrsuri rrabil itr, ;rr rcl i rrrProlt'cl rltralitl oI li li:.
(Rt'public ol' Kirib:rti l llllll)

Nrlrv that tlre gover-rrnrt rrt lras <'orunritttcl itscll'
to thc gr-rll ot.t'rtvinlrntrentirl 1lr<ltec'tiorr, it rtill
nct'd to lirlklu,rrpwi tlr Ihe e'oorrlinittcd a<'tiritieso[
irll sovenrnrerrt rlepirrtruents. Tlre Kiribtti Tirsk

For-ct' orr tlx' Ilrrvilorrrnent has becrr frxrrrderl lrrrd
lun Eurjronnrcnt Llnit u'ithirr llre Nlinistr-r' of
Etrrirrrrrrrrent iurcl Natrrritl Resornccs Devclopurctrt
cst"alrlislrccl. Thc Ilrrvilollr)l('llt Lirrit has tlrc task of'
intplenrentinq tlrc olljcctivt-s of the .qo\'clluncnt
n,itlt rt'garrl to srrsuriuable rleleloprnt'nt.

Tlrc Ilrrvirrrnlll(jlll Lirrit l>l:rrrs lo a<krpt a tw(>
lcvcl itpprrlach.
(|) Tlrt' [irst is 'top dorun'- implenx.rrting tlre

irtitirttive's ol' p;lrlirunettt t() c(x)rdilatc the
op('t'ati()ns Ol all govt r-r)lllcnt cleltaItntt'nts irr
tlte imlrl cnrcl ) ul tiol) <lf' clcvelopnrer r t ltrrriect s.

T'his is to clrsnr'tlre cornrrnrnin'is tlrc
re<'cive r o[llcnc'tlts thnnrqh t]re it'lrievernt'rrt
ol' srrstai nlblc clcr,cl o;tmcrr t.

(?) Thc sccoutl lr;r1;roach is 'bottrrur up' 
-cncorrragiug llre cornnrrrrrit\. t<l l>ccorne

invoh'ecl in tIre c'nvirorrrnent:tl rrratrirgernent

l)ruccss tlr r-< I r rch colrscnsus ztrr d c< lr-rsrrl tatior r.
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-fhi.s rr,ill oc(ul'tlrrrrr.rtrlt horrre.. school and
olllct'-baserl activities to r:risc prrl>lic

il$'il re n ('ss ol' e r r ti lr rrr rl t. tt t-rcla terl issr rcs.

'['he elle'ctivt'nrss ol the trr,tr-ler.el aplproac'h rlil|
bc rlt'tetnrintrcl bv tlte resporrse of qoveltrrn('trt [()
cnsrrre that i ni tiatives lor srrslatinirblt. rlt vcl oprnen l
llc gcncraterl firxn witlrir: cxisting q()\'(-t'nlncl'lI

sttlrcturrs ns rvt'll as frorrr cxtcrnal ftrrrrling.

8.2 Lond use plonning
dnd manogernent

l.atrrl trsc plann irru is th c r cspou si bil itv ol' tht. [,:urcls
lurrcl Sru'r'el Division of't.lrc IMirristrl ol'I lonrq Aflirit s

;rttrl Rttr:rl l)evclopmcnt un([cr tlrc provisiorrs ol-
tht' Latti l'lau ni ng Orli nutcr I c)7,J.

()nc of'thc pr-incipirl lirnctir-rns o['rlrc Divisiorr
is tlrc rrpclutt' of thc ()enel.lrl Larrrl-rrsc Plrrn. T'lre
lirst st.aee <l[' tlre proccss is tJre pr-t:pariltiol] of' a
stt:ll('Fl\' ltlatt Ior Betio rlhich is <'rrrreutlr. bcing
revic'rr'cri l)r'ttoverrrrnent be fitlc lrt"ing rcleist-rl fbl
gt:rrclal coruruent (N{HARD l9!}.{). The str:rteg,v

plirrr rtiII clcflrrc zoncs lirrsrritablc delck)ptncrIIt lut(l
lvill t'rtsru't'both that thc ploccss <lf lirnd planrring
i ncorpor:ilt t's t hc prirtr-i ltlcs of' conr rnrrrr itv corrstrlt-
:lti()D anrl thirt thc stnte ol' tlre erlvirolil'n(:nt
llecornt's nn inlegral c()tnlx)ncnt o[ the larrcl plirn-
ning prrrcc'ss.

Tlre social ancl crrlttrral inrportirnce clf lanrl is

rr'ell rt:r'osnisecl in Ififiltari. It is irlso lc<'ogniserl that
lan<l is bccrlrniug a sc:rn'e t't.soru{'e, prlrticulirrl)'in
Stltrtlt Titrarva. Tlrc <lemaucl lin'lalrrl firrut ir rising

;roprrliltiorr has resulte<l in urr increasecl l'.rtc ()f
rrrbarris:ltion, the eurer'!{(:t)ce o[' land-por)r s(prirt-
ters. and lr reclrrctiorr in tlre cnpacitl'of'tlre land rcl

cope rvitlr srrch a largc ancl t'eceltt irrllux clf pcople.
It u,ill be the rt"s;ron.sibilin' of the qrx'ernr.n('nt to
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('nsr.lr(' t lrnt tlr t' llrrrl Pllrr r rril l g 
l) t1 r('('ss is rk.r't'lo1lt'<l

lnd inrplcnrcrrtt'tl tlrro11.gl11y111 Sotrtlr'Ilnrrr':r, ltrrtl
t() r'llsru'(' tlurt tlrt' plin<'ilrlcs ol larrcl plarrnirrrl:rrrrl
cnrironrrrt'ntlIl lIt:lnitu(,rttcrrt t'csrrlting irr sLrstairr-

luhlt' delclollrn('l1t ilr(, llls() irrrlllcrrrt'ntctl irr tlrr.
orrtt'r isllrr<ls.

8.3 Legislotion

8.3. t General
-fht' 

ir r rlrlt'rrrt'rr tirl ior r ol' r rt'rr' I cgisllrt ion artrl cr rort li-
rtittiott ol t'ristirrg lt.g-islrrtiorr rvill ltlirl ir nlrior rolt'
irr rt'sllorrrlirrg lo tlrt' t lr;rllt.nqcs of'cnr irorrrnt.rrllrl
nllln.lq('1il('Il t.

'['lrt' t'f'li't tirt'ttt'ss ol' llgislation irr lt.sllurrrlirru
lo crrvirrlrrrrrcrtllrl issrrt.s is e'otr'r'trr'<l ltv tr r';rnge ,rl
l:r( t( )r's:

(l ) l,r'gisl;rtiorr rrt't.tls to llt't'trrrt'rrt urrcl

trrlaptulrlt' to ;rllorl lirr tlrc t irlticl chlrurr,s
occr t rrirtg rr'i tlt in I lrt, r'ttvir-orr rlcrr t.

(2 ) l,t't-isl;rriort rrt't,<ls to rt'[it't'l tlrt. r'onscurtrs ol

;rrrlllit' olrirriorr tlrrrrrrglt tlt.b;rtt, :rrrrI
t'onst rl t;tt ioI r tvi th t lrt' r'orrrrrr rrrrin.

(li) Lr'eisl:rtion ttt't'rt.s lo int'orlronlt(. ( u\l()llliu v

l.trl as tlrc orrtt'r'isl:rnrl 1rr.o;llt'lr':rrl lt rrrort'
tt:rtlitiotrrl Iilt'stt It' oI rvlric h rllrrlirionll ltrrr's

lunrl t-rrstorrrs :rrt, still ln irrtt.ur-rrl 1t:rrt,
(-l) Lt'tt'islirtiorr rrt't.rls to llt' srrplloltt'tl ll, irrr

t,{] t'r'ti r t'. q( r\'('r'r r rr r('n t -l lrst.< [ r.cgl rlil ti()r I

svst('ln tlLrl rrrrIks llt t rltrglr ('()ol)('l'1tti()ll
llltl)('r' I Itirrt r'ot'r'r ion.

\\'lrt'rr tlr('\(' l:l( t()l's :rrt' :rrlrlr<,sst'<[. l lrirsis oI
utrrlcr'st:ln(lirrg r:lrrr lrt' t'stirlllislrt'rl lx.tnt't.ll tll('
c'or)lnrtrnitr ln(l tlr()s('rrlro gort nr 

- 
ittr irll)()l'tlult

l'r'(luir'('l)t('tlt il tltr. uoirls ol strst;rinulrlc rlt'r't'lolr-
tI)crrt iu'(' to lx':r< lrit'rlrl.

I{iriblrti <lot,s rroI lrlrrt syrt't ilit' lr'eisl;rliorr rcl;rt-
ing lo cooxlirurtr,<l Pr ott'r'tiorr ol thr. t'rrvilorrrrrt.nl
filr srrst:rirralllt' rlt'r t'lollll(.n1. ( .rrn't'rrtlr'. tlrt'x' ;rr-t.

lt rangc 0l'stlrlrrt(s ;ilt(l l)\-lutvs tlurt lrrr^'irlc crlrrtnrl
olct' tltt' it( tiviti('s tltirt octrrl rr.ithirr liirilrari.'l'lrt'
luls, stntrrtt's'.rncl lx'l:rns trle lirrrrrrl irr tlrr. (irrrstitrr-
tion: ()rrlirurrtt'r's lrrrl .\r'tr: ( ilrrn'rorr I-itrr' ol hiri-
blti :trtrl ('usl()nlllr-\' l;l\\'.

8.3.2 Existing legislation

Land or resource use ond monagement
L\?rlrir Latttls Orrlittrtttrt l9i7 t-t'l:rtr.s lo rratirt.

l:rnrl arrrl t ('gistt'itti()ll ol titlt's.

Traditionol nnt weoving. (photo: Coit Woit)

| .\?'ylrrlrrl Itrtrtls ()nlitttttt t /(,r57Irr.ovitlc's for.

tltt' ptrr'1;osc ol nt'qlt't'tt'd lirrrrl :rn(l t()
r'('errlatc its .sirlt' to irrrligcrrurls lx'()l)l('s.

|,\li trrrtl l)n'rhtltttrrtrl I.it r'tr.titrg' ()rrlinttttrr I 97,\

n'grrl:rlcs lbt' gr:ru tirrg ol licc'rrct's lirr'
('\l)l()r'uti()n :ul(l L.xtr:r('li()u.

I I'ntlriltilrrl .lrur.: ( )rtlirrrurrt' /957ullorvs (crtilill
islirrrcts an(l tll('ir tt'r'r'itor'iirl \rltcrs t() lx'
rlt'r'l;rrtrl lrrr rlrillitcrl irrctrs.

I ltttttl l'lttttttittt! ()nlinttrrt' / 97;'Provirlcs lirr'
Ilrr' < ontr-ol ol tlrr'ck'r't'lolrrrrt'rtt arrrl rrst'ol'
llrr r cl.

) .\luri trt, Tttttrr (l)rtlurrrlitttr ).lr / / 9,t I ulilk('s

I)r1)\'isi()n irt |cr1;r't t of tIrt' irrtc|rLrl \v:ll('r's.

itrthi1lt'lagic \r'ir[('ls. tltt' tct ritoliirl s('1. tl)('
l'.xcltrsivt' l'-corrorrric Zorrt' ( l'-l'.2) ;rrrtl tlrt'
('()r r I iglt()tts zotrt' of Kilillati.

I I'ultlit I Iip1'ltttttt'r Ptultt'liott .V't I (),\() trurkt's

lltovisiott fol tlrc l)l'()t('('ti()n ol prrlllir'
It iglrrr'irr s.

I l:itltrllt'.t t I)urilir Islatrrl .\/zrlr'.r' 'litttll' tt'illt !ltr
['ttilrtl ,\trtlr,.s ttf .ltrtctitttl -lr/ /9,\l gires cllet't
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to dre 'healy on. Fisheries behuean the
(huetttlntnt:; of On"tain Pacifir Island Stutes and
lht Gnantmtnl of th.e Llnited Slates oJ'Antuica
I 987.

Coostal management and Protection
I liorvshore and Lnrzd Rtcl.mnalion Ordinonce 1969

rtc'<:larcs ownership of the foreshore and
rcgulates activities within the foreshorc.

Conservotion of strdtegic or endongened
morine and ten'estrial resources
I lllildlilb Conx,ntatiort On{i.nant:e I 975 pr ovides

lbr the conser\ation of wilcllif'e.

t Pl.nnt.s ()nlina.'nrc 1976pr<xides fcrr the
protection of endangerrd or ctrlturally
inrportarnt plant species.

) Fislrcrie.s Ortlin,anuzs 1977 ntakes pror.ision fclr
thc regrdati<lu of fishing irnd fisheries
irrch.rstries and provides for the protection of
specifiecl fi.sh species in Kiribati and within
the EEZ.

Woter,sonitotion ond heolth
| (luamntine Ot'dinunte I9jI regulates the

irnportirtion of agr-icultural and other
prodrrcts which mal'harbour insects and

l)athogens.
I Public Hcalth (hdinun.ce / 925 maintains

ncleqrratc standards ol' prrblic health.
) Inltortation of Anirnu.l,s Ordina.n,ce I919

regtrlates the importation of anirnals.

Contrcl of specific potentially polluting,
dongerous or enyi?onmentolly disruptive
substonces and moteriols
0 l['nrr*r and Sahta,ge (hdinunce / 966 plorides

fbr rights to wrecks and salvage .

t ilInrhant Shippitr.g Oil I'olfution Gi,lbal Islands
Oxler 1975 applies prorisions oI'the It K.
N"ttrlntr In.slall,rilions Ad oJ' 1965.

t Nrlr:lear Insl,allntiors Gilhert and. El.lice Islands
Onler 1972 applies provisions of the {/.K.
Nudcat Insl all,at ions Ad oJ' I 965.

Local Govemment Act 1984
'fhis r\ct providcs fbr the c'stablishrnent of local
gevcl.nIncnt tlrrorrgh islartd and tOr,rrr corrncilswho
enact b1.[ap's rt:lating to a range of arrra.s inclrrding
agdculture, lisheries, public hcalth :rncl other re-
Iaterl topics.

The enilc:trtrent of laus to gtricle the actions of
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the people especially in rernote ancl isolated areas
u'ill require the cooperation of the people with
regard lo obseryiutce. The will of the island coun-
cils to enfbrce such regulations appeam lacking in
areas of'envirorunerrtal collcern due to shortage <lf
personnel ancl inappropriateness of the lar,rs. For
lars to work they need dre coopemtion of the local
people to c'nsllre tl'rat thc envin)nrnent is aflbrded
the appropriate protection.

Thc government in iLs Seventh Nzrtional f)e-
velopment Plan 1992-1995 under environmental
objectives intends "to improve administrative ar--

rangenlen ts aucl leeislaticln".

8.3.3 Internationdl conventions

f'he (iovernrnent of Kiribati, in recogrrition of its
vr.rlnerability to potential hirz,ards posed l:y global
problems. has been involved in the negotiation of
international conventions which relate to envirorr-
rnental concenrs affecting Kiribati. Kiribati has re-
cognised the inrportance of such conventions and
has participatecl eitl-rer as irn inrliviclual country or
in collaboration rvith other Pacific Islancl nations
through r egional organisations.

Kiribati is a signatory or has accedecl to the
f<rl lowi n g e'nvi ron rnen t-relatcd conventi ons:

I Soulh Porifit' Nuclear Frct 7-ow Iie,ag, I c)85

(Rarotonga Treary)

i '[wtr.l\ on NonJnolife,latiort of Nu.clear Wealtons,

I9()8

) Convention for the Pruhibition oJ'Fkhing uith
I.ong llri.ftnels h the South PariJic, 1989
(\Abllington Convention)

t Oontcnlion on !hp Preaention af Marine Poll,tttion

by Drunping oJ |Vustes and Olher Xlatten 1972
( Londr:n Durn pir-r g Convention )

O (lorruuli.on for llrc Protection of the (hon.c Laryn;

1 985 (Vienn:t Corrvention)
| (Iniltd Nalio'ns ()ttttryntiott ttn tln Laru of tlu,Sea.

t982
O Ll'nilerl Nati,ons (ionum.liott on Clirnale Change,

1992, No cle.farreilo

International fora
With regar"d to irlternational convenlior:s, Kiribati
now has the opportunitv to prcsent its position on
environmental matters to tlrc global lbr':r. Kiribati
neecls to clearly identi$ is ol2jectives and strategies
if it is to uain maxirnrrnr benefits fr-oln srrch an
opportrurity' and enharrcc its effbctiveness in the
international irrcna.
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8.4 Non-governrnent initiotives

Asyet there are no Ron€ov€rnfnent organisations
(NGOs) in Kiiibati that deal exdusively with
environmental matters. Horrpever, there are exist-
ing organisatisrrs that deal with sour*e asp€cts of the
environment within their operrations. The Foun-
dation for the Peoples of the South Pacific (F P)
works in agricultural and hedth areas, and Aia

Maea diuen Kiribad (AMAK), the Kidbati womenqx

group,,is concerned with public health issues of the
community. Ihe many chu:rch and youth groups
also deal with aspecrs of the environnent within
their prograrum.es. The capacity of exis,ting NGOs
needs ro be developed, and the possible forrnation
of an environrnent*pecific NGO considered, as,the

involv,ement sf the community is an integral part
of effectirre environrnental management.
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Conclusion

Euvironrnelr tal mirnagernen t req tdres a fhr-si glr te d
approach b1'goverlment as nreasrlr€s to protect
the environment show few shor-t-ternr benefits. Fast

I-Ki r:ibati crrlture err coruagecl lor.lg-term perspec-
tives t]rat r!:ere er-rcompassed in genealogical tla.
ditions. There{ore, rhe iotroduction of long+enrr
envir'orrmental manag.ement practices shotdcl lte
readily accepted by the cornmrlniry pr'ovidecl itis an

actirle participant in the decision-maliing process.
The people of Kiribati achievecl this in the past

tlr rouglr th ei r established srrbsisten ce lifestyle. N ow

tlre charllenge frrr tlre fr"rture of Kiribati n'ill be tq

incorporate tlre inlltrx of Westenr ideas and goocls

while still rnaintaining a lifestyle that enconrpasses
the good oI all l-I(iribati.The process ofchangewill
be inlluenced by the Kiribati govem$rent ancl its
ability to acqrrire sources of funding assisteulce drat
arc appropriate trr its ideius and stated aiurs. The
task of, safegrrarding the Kiritrati environmenl cirn
best be aclrieved through th,e cnoperative efforts of'

all ltrels of governmeut and seclions of the con-
nruriry. The wisd<m of govemrncnt at this point irr
time will be reflected in the qualiq'of the environ-
ment irr dre ftlttue.
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Appendix I

Managed oreos , wildlife sonctuories
ond reserves

(estoblish ed under the Wildlife Conservotion Ordinonce I 97 5)

Line lsfonds

Kiritimati Sanctuary

Cook Islet Reserve

Motu Tabu Reserve

Monr Upua Reserve

Ngaon te Taake Islet Reserve

North-West Point Reserve

Malden Island Sancruary

Starbuck Island Sanctuary

Vostock Island Sanctuary

Phoenix Group

Bimie Island Sancttnry
McKean Island Sancttrarv

Source: Guinther et al. | 992-
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Appendix 2

Endangered ond endemic species

lndigenous or endemic

83 indip;enous plans
5 indigenou.s lizards

23 indigertous breeding sea bircls

Threatened or endangered

Endenric Clrristmas Islancl Warbler - Tabueran, traina, Kiritirnati
Black coral

Cocorrut crab

Triton's trunpet snall, Cha.ronia tritonis

Coralliumspp.

100 spp. of indigerrous reef coral

Piniladasp.

Hippopus (2 spp.l

Tri,tlacna (4 spp.)
(lreen snail

Green turtle (nesting and f-eeding areiu)

Hawksbill turtle (feeding areas)

'firamotu' sandpiper (endemic to central Pacific)

Scarlet-breasted lorikeet ( introducecl )

Blue whale

Sperrrr rvhale

Southern right whale

Fraser's dolphin
Tr opical spinner dolphin

Source: Guinther et al. 1992.
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