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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
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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-
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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


