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Foreword

This rlocunrent represents il c()ncise report on thc:
Stirte of the Errvir onment firr the Republic of Palirtr.
It llas prepared as a cornponent of'tlre Nationill
Enlir<lnment:rl Melnzrgernenr Stmregies (NEIUS)
Project. The NEMS Project was instigatecl ro acl-

clress srustainirblc en r.i r< tn rrlen tal clevek rprrrt.n t an cl

plarrning issrres in a nnnrber ol'Pacific lslancl court-
tries, namely Kirihati, Natrr-rr, Nitre, Palitr, Tokclatr,
Trrvirlu arrcl \,l'estenr Sarnoa. It n,as funclecl by the
Unitccl Niltions Developnrenr Pnr{rranrme (tINDP)
:urrl inrplemente(l thrutrgh the Sonth Pacilic Rt-
gional Enrinlnnrent Prrrgr.unnre (SPREP,) as part of
a broader :rssistance project callecl Pacific Multi
Islarrd (PN{l): Planning arrd Inrplenrenurli(,n of
Paci-fic Resional Environrncut Prosraltrrne. which
c()rlcentriltes orr reg'iontrl :urcl irr-conntry instittr-
tional stretrgthening an<l trainiug of' environ-
nrental lniln:lgers.

The State of the Errvironnrent Rcport fbr the
Reptrblic of'Palatr is a cornprehensivc reference
docunrcnt on the current sttttrls of'Pnl:rtr's envirorr-
nrerrt lvhich should act :ls a benclutrark against
rvhich chernges to the environnreuI can be gatrged.
The Rcpclrt strnrntarizes the crrrrent stirte ol'knorr.
leclge irborrt the envir<lnnrent of Pirlarr in arr:ars strclr
as the terestrial environrDent, rnat"itre res()llrces.

culturul and arclrireological resources, trnd socir>
econornic ertvirortntenl, and orttlines envirotr-
rnental challerrges facing P:rlau. Tlre Sterte of the
Lnviroument Report also provides an inrportant
vehicle {tlr rirising the arvarerress of the cornrrrtrniN
to the inrport2lr)cr r,rl'enl'irottrrrerrtal issues irnd horv

tlrese slrotrld be integratecl into lirture decision-
rnaking proccsses.

!\ie also rrish to acknowledge that the Rcport
clralvs ir subst:lntiitl irrrtorrnt of in<leptlt inforrna-
tion fi-orn thc Cornprehensive Conserlation
Stratcgv- (CCS) fbr the Republic of Palau, authored
hy Demei Otoberl,.|ocli Cassell and Harrro Aclelbai.

SPREP kxrks lbnvarrl to rvorking rvith the Re-

prrblic of Rrlarr ancl with other regional :urd interna-
tioni{ organizirtions in tackling the environrnental
issues identifiecl in this State of the Enlironrnent
Relxrrt.

Vili A Frr:n,ao

Divcktr'
South Pacil'i c Regional Envi ron rrten t Prcr gr arnme
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Glossary

Palauon words

bat Traditio,nal rnen's house.

chutembuai Public domain lands.

chetemel a kebliil Clan larids.

kerreornel Persons assigned to gathering lood for custom feasts.

klolak Traditional male chiefs.

ktobalr-l'dil Traditional fbmale chiefs.

subed Announcements by chiefs concerning seasonal or species hrrndng closures.

Generol

agroforesFy The combination of agriculture arrd forestry into a sustainable sysrem.

alluvirm A deposit of san4 mtrd etc, fornled try flowing n'ater.

aquaculture The farming of rnarine or fi:eshwater plants and animals.

Compact Conrpact of Free Association between the Government of the Reptrblic of Palau
ancl the Llnited States of funerica.

conservation Managin,g the rvay people trse natural resorlrc-e$ so that they gve the greatest
sustainable benefit toclay, while keeping rheir frrll potential to meet the needs and
aspirations crf ftrture gene.rations.

cost'b€nefit Celnparison between benefits derived frorn a project and its corgt.
and1nis
degradation The result of poor resource use which pollutes; damages or recllrces the qruliry of

resorlrces available to ftiture generations.

ecolory Branch of biologywhich deals with the relation of plants and animals to their
envrron|llent.

economic gror*h The increase in the v:rlrre of goods and services produced in a country usually
rneasrrred over a yezu'.

ecoEmtem A community of plants and animals and the environment thely inhabit,

effluent A liquid flow.

endangered species Species that are in danger of disappearing.

endemic An animal or plant n-hich is found only in one region or cojntry and is not present
nanrrally in any other part of the world.

xii



Glossary

envirorunent All the living aud non-livirru tlrings in a particular place or ()n the ear-tlr generally.
ancl the lvav they inter:rct or work togcther'.

erosion The rvearins arvay of'the eirnh's surface (frlr exaurple, soil) lly the action <lf water,
rvincl etc.

eutrophication TIte process irt which high levels of ntrtrien|'s encorrr;rge the g'orvth of srn:rll plants
called algae which usc: up so ruuch oxvfien that nothing else grorvs.

extension Providirtg specializecl krrowledge t() colnnrunitv grotrps, frrr e:x:rrnple, ag;ricultural
expcrtise to fanners,

fauna ,furirnals.

feldspar T,vpe of mineral urade trp of altrrnintrnr silicates with soclirun, potassiurn or calcirrrn
lirund in igncous rocks. Feldspars ir-r It:rlau contain nragnesirurr.

flora Plants.

geolog" Thc science of tlre earth, includins the conrpositinn, stnrcturc :rncl origin of it.s

rocks.

Ghyben-Herzberg The lens*hilperl frerslr-rvatcr-satllrate(l zonc' ftrrnrecl as fieslr lvater p€rcolates dorvn
lens throrrsh islancl soils. This fresh-rvarter zone is corrftnecl in a general lens slrape by

tltc sttrrounding denser seil\\'ater.

ground water \t'atcr titr.rncl in soil or in the prlre:s :rncl crcvices in rock.

habitat The nattrral horne ol'a plunt or anirnal species.

heritage A rtation's arcltaeolq3ical resorrLces, historic btrildings, special plirces, especiirllv
rvhen regirrtlerl as w()nht' of prcserlirLion.

indigenous Bclonging to a particrrlar aren.

infrastructure The basic strtrclurill lbtrrrclirtions ofa societv or enterprise. Also ref'ers to basic
lircilities strclt as roacls, airports, r'lectricity ancl cornurtrnicartion svslenls.

introduced species A species rvlrich cloes not natrrrlllv occrrr in a particular area but ruther has beerr
br'otrght irr Ironr orrtsi<lc.

invertebrate furinral with no b:rckbone <lr spinal colrrnrn.

leachate Wirterwhicl-r ltas sceped throutrlr the earth. a rrrbbish tip, ruinc lvaste etc. ancl
hctrce canies irnpr"rrities.

nonpoint source Polltrtion r,r4rich is cliffrrsecl rr,ithin arr envirolrnrcnt. firr cxaurple, top.soil crosion,
pollution pcsticicles or lcrtilizer rtrnofl.

nutrient A srrbstitnce pr<lriding esscnti:rl notrrishmcnt fbr the l)raintenance of'life.

oligotrophic water lllirter which is lorv in pl;rnt nutrierrt rninerals ancl or.qanisrns ancl so is not highly
procluctive in pl:rnt lile.

organic Rc.lating to plant.s, anirnals or ()thet'liring lrratter.

pelagic fish Fish tl'r:rt live in thc open ocean mrhrr than close to shore.

permeable Able to be pt'nctralecl. ftrr exaurple. bv rvater.

pesticide Clhtrnieal that kills rrnwanted orsirnisms.

reticulation A sl,stertr of pipes canling warer.

sediment, lr{lrtter rvhich settles to thc bottom o1':r liqtricl.
sedimentation
sewage \\'aste lnatter, especiallv fi'onr toilets, conr,eyecl in se'wers.

sewerage Svstern of pipes t() carry toilet rmste.

species A s<'ientific nanre lgilen lo each rlifferetrt r1'pe of animal or plant.

strategy A plirrr to help achicve cett;rin !{()als.

xill



Glossqr)'

subsi$tence Froducfurg rnostly for own consumption, for exaurple, fanning which directly
support$ households without producing a significernt surph$ for trade or sale.

$uctainable Using a resource in such a way that its supply and quality are maintained
indelinitely into the future.

tenestrial Relating to the earth.

toxic Poisonous.

vnscularpliuit A plantwith conductingtissue.

vegetation A comnronly occuring grouping of planrs and trees.
community
vertebrate Animal with a backbone or spinal column, including marmnals, birds, tishes and

amphibians.

wtrter catchment The area frornwhich a river or lake collee$ water.

wetland Swamp or other damp area of land.
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Executive summory

Background

'fhis State o{'the Environrncnt (SOEt Re port is part
of the process of assessing llre cnvironrnerrtirl issrres

con{nlnting Palau, ancl rvill contdbute t<l the clet,t l-
()prllf nt o[ ir N:ttional Errvirorrrnent:tl Mirnatterrterrt
Strategv (NEMS) tirr tlre Reprrblic. Ir rvas courrnis-
si<lne'cl lrv the Sorrth Pacific Rcgiorral Environrrrr-rrt
I'rolrnrruurc lirr thc Governmcut of'the Rcpublic of
Palarr.

'I'ht- rr:port u.as preparccl in Ocrol>cr I g!)3 trsing
inlorrnution drurvn lrnrn a lalrge of'prrblications
rnaclt: availablc in Paliur, partictrlarl1, the C)ornprc-
Irensive (lorrserr,ation Strare;p' ((lOS) for Palau
((iasscll. Otobecl &'Arlt.lb;ri 1992). This reporr is
cssenLi;rllv an aclaptartion of'the (l(;S docturrcnr.
Ir'<lnr rvhich virtrrally all thc infirr:tration ()u tlte
1lltvsicirl errr.ironurent ltirs becn tirkt'rr. Sornc inlilr-
urati<ln is t:rken fnlur rvork clone sirrce the prc-pilra-
tiou ol' the (;(:S ils rvcll t$ throush clirect
rthscn'ations anrl interlicrvs rvith technicrl peoplc
in tlrc ('()trntt-\,.

Tlte rcport is rlividcd into five parts.
( | ) r-ratrrrill cnvinrrrnrcnt
(?) hr.tnran etx'ironnrt-nt
(3) r:cor.rorrric an<l brrilt t:nvirontn(,nt
(-{) rrr:rrr:rgcnrerrl of thc environmcnt
( l-r ) lll'iority pl'()gr;rrns

Noturol environment

This scctiou providt's a rlcscriprion <lI'tltc clirrratc
:rncl the ct'okrgicirl laudrnarks oI'Palatr. Tlrc islancls
o['Palau arc dir,erse in ucologicul origin trrrd lbnrra-
tir ur, rvith ft)ru' tpes ol'islancls existing in the archi-
pclauo: r'olcauic, rer't'ancl atoll. lorv platlilnrr, ancl
lriglr linrcstone.

The tcn-estrial resources ol'Pirlatr iu'c als() cle-

scribccl. Thev arc linritecl b1' the size arrrl isol:rtion
of' the islanrl archipelago, altlrorrgh the isliurd
gr()rrp clrres snpport a high cliversin' of terrestriirl
res()ur'ces in colnp:rrison n'ith rnirnv other Pircific
nations. Tlre or,enrll isolation of the ar<'hipelauo
ha.s gi1'e11 rise to a significiurt nurnber ol-etrdenric
spccies.

The range oI'ueoklgicirl firnrrations lras con-
tribrrted to Lhe norr-living terrestd:rl rcsorrrces ()l'

tht'se isl;rncls. Pilliltr has a rviclc rirnge ol'soil t1pcs,

\vatcr" res()urces. an(l miner:rls altlrotrgh. again,
resr)urce qrr:rntities al't: lirnitect bl' tl're size <>['thc

arclripelago.

Te rrestri a I e nv i r o n m e nt
Witlr regarcl to the terrestrial firrrrrir of'Palau. its
linritation is trotecl in corupilrison to that ol.strr-
r<nrndirtg l;ur<l nrirsses strch as the Philippincs, Nelv
(lrrlnr:a. altrl Asiir, :rlthotrglr it is the richrst terres-
tdal fhuna lirtutcl irr IUioonesia,

Thc rnirin issues und c()lrcenrs rlisccl over ter-
restrial rcs()tu-c(:s relate nol so ntrrch l<l t.he direct
cxploitirtiorl ot resotrLces brrt rather thc clirect ar-rd

incliret't clestnrction of tcrrestrial habitats lbr clcvel-
()pnrctrt or otltcr purp()s(:s, Hallit;rt coilve'rsion or
destrtrction lirr ptrrposes <ll' rt'sort clt.vclopntent,
roa<l bttildillq. or other purposc's (l'rrr er:rruple,
agricrrltrrrr) is increirsingll, taking plircr: or' bcinu
plarrnecl lbr irrctrs of lioror irncl Babel<Lloll. Pr<>

posecl large-scale cleleloprucnts catcring t() t()rlrists
aurcl the expected irtcrr:ase in Palarr's poprrl:rtirlu
tnal' sttbstantialh' incr'easc the btrrclen on watcr
resources in Pirlau irr ther firtttrer. Pollrrtiorr frrlrn
solirl n'aste <lispr-rsal irncl <lirect rvast(: dulllpinu
associatecl with ncw fbrnrs of cleve lopnrent als()
h:,rs the potr-ntial to aclvrrsel)'allcct the trrrcstri:rl
hallitat.
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Thc ecologic:ll and econornic value of [er'!'es-

trial resor-rrces inclrrcling plants (r'egeurtion), bircls.
insects. ancl irnirn:lls is rlescribecl iu sorrre cletail. as

are the threilts Io their existence.

Marine environment

Pillau is enrlorved rvith il high level of diversity and
alrundlnce <l{' rnarine res()rlrces which historically
have prrrviclecl onc of tlre nrost inrporurnt fbod
s()llrccs firr its population. Clornrnerciarl develop
rnent of r"narine resoLll'ces is also ctrn'ently being
prrrsued Lls zr nleilns ol'achieving strstainable econ-
omic clevelr)pment lbr Palau.

'Ihe richness of'nrarine habitats in Palatr has

rrncloubtr:rllv serve<l [o e"nhance tlre cliversih' of its
nrirrinc resorlrces. Being a high isl:rncl, Palatt has

perennial strcarns, rivers, and rvell clevelopecl man-
grtlve lilrcsls rvhich prrlvide a srrstained flrllv o{'

nutrit:nt.s to thc ()ccan. Mangror,e and seagnrss

hirbitats ilre rec;trirt:<l by the l,orrng ol'a lzrrge varit:tv
of rnarine tishes, sorne o{'rvl-rich rnigrate to coral
recl.s irs rrdulrs.

Palatr also has severzrl coastal b:ws rvhich prc>

r,'iclr shellered, ntrtrient-rich estuarine h:rbiurt fr"rr

jrrvenile ilnd othr:r rrrarine res()urces. Also sttr-

rrrtrnding the nrirjority of the islarrds of the Palarr

arrhipelago is an extensive barder reef svstetn thart

provitlcs prrlcluctive lishing grourr ds.

Tlrc report notes the present clestmction of.
:lnd potential tlrreat to, the country's rnarine habi-
tats. This is of concern considering that the l)la-

.jority of the perceived opportunities lbr increasitrg
econonlic self:sufficiertcv in Palarr fbctts ou utiliz:r-
tion of' res()rrrces rvhiclr are clirectll, or indirectly
clcpenclr:rrt upon c()irstal urariue habitat.

Ar a relatively srnall islancl nati()n, Palau has a
l'erv linritecl arnour.rt o[such hirbitat. It is thercfbre
irnport:rnt that impacts to coastal lnirrine habitat be

quantified ancl monitored, and that sonre level of'
long-rirnge planning be irnplerrrented to elrsttre
tlrirt ir <lesignatecl acleqrulte arnount of strch habitat
is preserwecl.

The stattrs of clifl'clent trtarine resources is irlso

cliscrr.ssecl, as are the issues relating t() tl'leir future.

Human environment

Population

Since nrosf of the environnrental problenrs clc-

scribecl irr the report are catned by hrurrans ptrttillg
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too nruch stress on the nattrral resorlrce base, this
secti()n sterrts \vith a cliscrrssion of'the population
issues. lt conclucles that Pirliur's population density
is relativelt' lorv, but notes lvith concerll tlre poptr-
lation fbrecasts rvhich predict an increase to 28,0-lir
by the year 2005 - xn inslsase of alrnost 85 per
cent fioln the 1990 figrrre.

IMorc sisnificarrtJy, the population in Koror
State will virtrrally cloublc, from l0,50l (1990) to
20,79-l (20011), giving it the ven' hiuh population
density <.d'2,772 peoplc persquare rnile. Suclr lrigh
poptrlati<ln cleusity rvill inevitably trirnslate into a

substzrntial increase in the brrrden ()n \v:lter su1>

plies, the servet:rge system. and the cnergy gencr-
ation systenr of'the state. This is ol'concer.r since
the cuffent in{iastnrctrrre in Koror is ill-equipped
t<l deal with e:ven thc preserrt level of rrse, an(l
environrrental clegradatiorr arotrnd Konrr is an

increasing problern.

Ed uc otio n an d i nfo rmsti o n

The rep<lrt argues that edrrcation is the key tcr

prclerr ti nc firrth er envir)n lnen tal clegradatio n i n
Palar,r. It points out tlrirt htrrnirn ilctions, nrostly
carriecl out in ignorance or rvithout l firll applecia-
tion of the intplications, are the prirtcipirl cause of
alnrost all the environmental problerns cliscrrsserl irr
the report. It also notes An overall lack ofirwareness
ol'ecological processes ancl of the issues of-snstain-
able developrrrent in Palau, :rnd sees the need to
addrc'ss this throrrgh enrironrnentill educatitrn at
cornntrrnity', school, and govemnrerrt levels.

A r-elated issue is lhat of infbnrration orr the
countr v-'s nirtural svsteuls. Althoueh Palatt's uatrtrirl
enr.ironureut has becrr rr'ell strrcliecl ancl clocrr-

nrented comparecl to rnany other Pacific Island
countdes, there rer:rain significant gaps in kuorv-
Iedge and in{bmration.

Culturol, historical
an d olrcha eolo gicol resources

An ilrrporternt aspect of tlre hturran errvironntent in
Palatr is corrtained in its crtlttrre irs well as its histori-
cal and archaeological resottrces. Pallu's cttltrtre
contains manv elelnents which could be harnessecl
f<lr resotrrce and envilor-rnrental mallalienrent. Kiu-
ship ties, strbsistence lifeswle. traclitional land irnd
sea tenure ancl censen,ation practiccs, conrmtrnica-
tion and intelactive ftrrnrs of play (lcgends, songs,

chilnts, :lnd dances) are sorne o[' the ctrltrrr:rl
resourres of Palau rvhich could bc hanressed in
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sul)p()rt of' crlrrst'r'r'ati<ln and srrstainablc ck'vclo1>
nl('n[.

Signilicarrt ltistorical anrl irrt'hacoklgical r-r'-

i{)ttrccs rrlso exist in Palirtr, atrcl lrplrrt fr-our thcir
qr'('at cultrrr;rl r':tltre, tlter, repr-r'scnt iurporltrnt
op;rorttruitics filt' the totrrisl. inrltrstrl' a.ncl thc
cc()n()nlv.

Economic and built enyironment

Economic fromework
The'Paliurarl ec()n()nl\/ is clcscrilx'cl as a rtrixtrtrc o1'

strbsisterrcc :rrrtl cl.rslt tvpcs. Tlrt. rel)()l't notcs that
l)itlatr Itas thc 1>ott:trtiirl to strstain :r cirsh ec()ll()nt\r
rr,itltrnrt too nrrrclr sul)p()rt ltrrlnt intc-nt:rlionrrl litl,
altlrorrulr thcr-e is nrr.rch to be dorrc bc{ilrr this
cotrlcl bc lcillizc<I. AItrrr-vean oilrcing <lcltenclcnt
orr tlte trrtiled States q()\'ct'llrlr('llt ILrr rt'r'enne.. tlre
It'adcrs ol' Palau rvill lirrcl it a lli{ c'hallcugt: to
rlcvelop irt a sav rvhich is hroth cconolniclillv irrtrl
e:r'ologicallv srtstai rrirble.

licon<lrnic slgvgloputr:nt pr()sl)ects irr Ptrllrtr lrre
largelv birsccl otr tlte t-xploitittion or passive trtiliz-ir-

Liott ol' tratrtr:tl l'esorlr-ccs. Tlrc thrct' rrurjor ulens
lhottght to lrar'e potential lbr strstirinablc cconouric
rlcvclopnrt'nt artr tourisnr, lisherrics, irncl :ruricrrl-
I t lt'(:.

llflttrts irrc n('ilr cornpletion trnclel thc |tillitrr
National Master Dcvelol:rnent Plan (PNI\'IDP) to
t:stablish tlrc econorlric rlt.r'eltt;lrrcrrt policv litrnre-
rvolk lor irn irrrlclrcucle nt l)erlnu. Thc kev ccononlic
artc[ soci:rl objcctivcs of'1hc !r()\,(.rlullcnt art, rlt-
sct-iht:rl. iurcl isstrcs relatirrg to <lilIer-ent ccorIor.nic
s(\:tor- objcctivt:s :rrt' rliscrrsserl thxrugh()ut the
r(j l)01't.

'flre kcv issrrc rirised lrere is llre rtr.t:rl t(, cnst.tr(.

tltc itrtt'grirtiorr oI' er'orrorrric iturl ertlirrrnrrrt.rrtirl
plirrrrrirru. \\hilr^ l)rescnt s()\'('rrlnlc'nt 1>rrlici<'s as

rvt'll as tltc st:o;rc' ol u,ork tirr thc Palarr Nlrtionll
IU;rstt'r' f)tvclrrl>nrent Pl:rn (l'NNIDP) iclcnti{r tht'
n('('(l (() llr()rl)(,((' ccoltorrric dcvclopruent in :ul
r.'rtvilrnn'tcrttallv srrstairlahlc rnunncr, tlterc is irt
l)t ('s('l'lt littlc conrrlinati()n l)cllt,cn t'<'lnrorrric rle-
vt'lo1:urt'rrt alt(l envit'()nrrrental I)t'()tecti()ll aclit
it-ics. -I'his is rrnrlt'rxtlrnclirblt git'etr tlrt. \cltt('t'r.(l
nirIrrr-c o[ tlrc t',nl'ironmt'lttul protccti()ll Pr()enlllI
inlrcrited l-lr, Pal:rrr, ancl tlrt' high Icr,t'l of urr<.cr.

tairt lt rcgitr-rlinu urlrnda t es unrl cli recti ou :rssr lci;rtcrl
rr.itlr corrlt'r11p{rrtl\ changcs irr tlrr (()ulltrt ri politi-
cll st;tl trs ;rttcl ck:r'r'lopurelr t.

lLr this rcgarcl, the govetltlletlt's ('()rllr)litltlcul
to pr'(:l)are a Nntiotral Euvi rontnct rtal i\l:ruagctrtcr It

Stnrtegy anrl the e rnphasis rrivett to strstaitr:rl>lt' de-

vclopurent irncl crrvironnlental plannirtg in tlte'

ItNN{l)P's scope ol' rr,rlrk represent rlt'r itrvirlttirblt:
()pp()r'trrnin' lo pr.rt irt place instiltttional nrrirttgc-
tlrcnls Ior tltc etl'ective itt tegt-atitttr of' t'rtvirrltt-
rrrental l)r'()t(-cti()lr with tlter ec()rl()tllic (lcveloptrtt'trl

Pr()gr:llll.

I nfrastructure and industry development

This st'r'tion of'the rrlp()t-t looks ltt the likelv cle-

veloprnerrt sect()l's iur(l c()rlrttl('tlts ()It prlssiblc
envinlnrrrental issucs tltat rturl' ltitve to lte cr)tt-

siclerctl in tltc platrning atrrl intplernentittion ol
assr.lciatcrl projcctsz/pr()srllrlls. Ths kcv sectots clis-

crrsscrl iuclrrcle tottristtt, Iisht'ties, irgticttlttrre, arttl
st.rci;rl scrvices (l':rtt:r rttrrl sitttit:ttion).

Pollution

Althotrgh pollutiou is rtot vet a cdticill isstte iu
Palirrr, tlre chitttgt's being expcrictrced irtcltrctirru
rapicl grou'th in tottrisrn attd ovt:tall ptlpr.rlirtion.
[ht: irrcrrlrst:cl availirbilitl of' inrpotlecl cottstuttcr
prorlrrcts. atrcl art increase itt tlte uttttttrt'r ttf-itrtlttr*
triirl-tr,pc ilctivities. nreilns tltat tlte p()tentiitl exisls
Jor scrior-rs 1:roblerns to rlevelop irt thc fittttre. t\l-
t'eaclr'. tltc issttc' ol'pollutiort is it utrxvitlg ('olrct'rrr

in lt;rlirrr. pirrtic:ularlv rvith rcgarrl to irrrprlpcrll'
trt'atccl se\!ilgc. pesticides, atrcl chtutpirtg itt tttaritrc
\\,at('r-\. ItoI I trtion issrres :trc also clisctts.sc<l th rtlttglt-
otrt tlrc rcllort ttnrlcr rliflcrcnt sect()rs.

Manogement of the environment

Legislotion and Policies
'l'lrc k.') issttc rvith reg;rr<l t() c'ntirotrtrr<'tttal
rnit n :jr$c lll(:n l is tlrc rcgtrlittl)rr' ll-ir rrrt"rvork. Dcspi tt'
tht' cxistt'rrct' o1- rltirnr, liut's lor tlrc pt'ott:t'tiott atttl
cr.rrrst'n'lr Iiott rlt' t lt r cttt'irot r tttetr l. I h t're is t'ottcct'r t

thlrt tIrcir errlirrct'rrtcnt is rveirk. Exatttplt's itt'e givt'tr
ol. tlrt' nlirnv l)11)t('r'tiort luu's rvltich itrt' bcittu
Irrrlkcrr irt l)r(:sclrl. l'lre c:tttscs of'[hc prolrlettt st't'ltt
to lel:rlc lo tltt^ rrcc<l li>r :rn cllt'ctilc tuttional t'tt-
lirrt'cnrcnt l)r'()uranl. ancl llte rteccl lilr stn)rtg c()()t:
rlitr ation anr()nlJst lltc resr.rut't:c lt'rirt)llqtluc'ttt ;rttcl

clcvt'lr lpntcrr t agcr.t cics.

l-lrc <liflic' trl tit's itr c ttvi t'r.ln tne'tr titl nliuritg('rlrcnt
ilrt' collrl)()trrrr.lc'tl ll' tlre itbst:trct' ol-lttt ovet-ltll lltrrrl

xvil
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trse plan for the cotrntrv'. There currentl,l' is no plarr
lirr Pitlau rvhich cletails srritable levcls ancl locations
lbr cler,ekrpnrent thr(]ugh refererrce to thc overall
can'ying capaciLv ancl ctrrrent state of the environ-
tt.r(:nt. Tlre report notes, horvever, thirt l:rncl rrse

pliut uitrg lvill trc a uritjor lircLrs of tlre Palatr National
Nlaster DeyeloPmcnt Plan (PNMDP), alxl thirt at.l

o;rportrrnitl ncxt' t:xists Irlr collirboriltiotI betu'cetl
the NEMS and thc PNMDP tr> esta.blish a plannin.q
t}arnework that u"ill fzrcilitate envirorrmentirl prr>
tection iurcl srrsl.ainablc developnrent ol' the
C( )tln tr)r's l3s()ttl-Ces.

Government administrotion
-fhc org:rnizati()r-r of'governnrent is ir siquifit:ant
cletncnt in tlte rrtanilqellrent and l)x)tcction of the
cntironnre nt. T'he report sruunrirrizes this role and
g(xrs ()n to clcscribe each of the nrirjor rc:s()rtrcc
lnallagcnrr:nt ancl cleveloprnent er'r titjes or agencies
in I)alarr.

Tlre prrrpose ol-this is to orrtline tlre currerrt
stl-uctuft: of goverrutrent in Pirlarr, identi{r n'lriclr
s r-( )ups h:we responsibili tv fb r dill'er cnt sec tors, an c[

rlex'dbc l.he coorclirrirtion arrangenrents bctrveerr

tht'ur. The hope is thlt this rl'ill t:rcilitate tht.
crcation ol' nr()re ell-ectivc svstcrlrs of coorclination
aurcl nr:uragenrent. Thc entities included in thc
clisctrssiotr are the nati()nal goverrrtnent, state g()\'-

crnnlcnts, trarlitional leadership, ancl the variorrs
g()vcrnnlenr rninistries. brrreaus, clirisions, <lepart-
lrcnts arrd stattrtorl' boclics.

Altlrottelt scveml ne't\' private,/notrprolit
lrrl)ups h:n'e leccntly cstabli.shed ir prcsence irr
I'alatr. srrch gmrrps ilre currer)th' r'l()t rrell repre-
scntecl rvithin thc cntrntrl'. There is pr>tential, lrow

ever. firr n()ll€'()vernnrent bclclies to be part o{'over-
all r"nr,"ir<lr uren tal lnanagcDleut irr Pnlatr, al thoug;h
this rvill nced to be prornotcd in a rnore clelibentr:
fashiou than in the past.

Priority Programs

In each sectiol"l of thc report, the enr,irtnlnt'rrtll
issues are discussecl in t.he c()nlexl ol.possible ac-

lions [hirt cirn l)e takrn to adclress thern. Though
the list nrirv irplxrar krng. the NEMS will provicle the
process u'hich rt'ill assess au<l establi.sh priorities lrlr'
these and othr:r pr()iects.

This sectit'lu of the report sen'es to identifu tl're
rnajor reqtrirerrrerrts basecl on dre cliscrrssion of tlrt:
mzlior (oncenls in the rvhole report. Sorrre effr.rrt is

made to suggest tlrc prirlriw striltegics atxl pr<>

gt:ulrs t<l address the rnajor rcqrriremt:rrts, th<lrrglr
the Iist is intcn<lt:cl rnainlr,- to provicle sonte 5;rrid-
ituct: :trrcl relt'rencc points. The prirlriry reclrrirc-
nlents are qrout)ed uncler the lirllolving ltroacl
he aclings.

I Errfilrcenrenl of existing laws ancl rcqtrlations
0 Control ovt:r large-scale developmcnt
I Natrrral ancl histodcal or archireolotriical

resources

O Environrnentirl iltvilreltess and eclrrcati<tn

O lfurorvledgc of naturid syst(:nrs

O Nati<ural irnrl stilte co()r(lin:rti()n
0 N{an:rging populzrtion growt}r nrrcl its irnpacts

(Koror State)

0 Polltrtion
t The neccl lbr r:cononric clevelopnrcnt in Palarr

xvill



Chopter I

Introduction

t . t Generol

The Reptrblic of'Palarr, an llchipelago ol'over 300

high ancl low islancls. is the most westelt:r o{'the
Caroline lslancls group ol'the sorrthwest Pacific. It
is situated at a latittrdc of 7" 20'N ancl a longitrrcle
of 134" 28'E. Tlte total landarea is lS8sqrrare rniles
(Canfielcl l9Bl ). A well developcd barrier reef'sys-
tem, approximatelv 70 miles in length ancl up to 20
miles wide, surrounds the nrajority of the islands,
forrnine :r productive lagoon. The lag<xrn areir is
approxirnatell' 560 sqLrare nriles (Division of
Marine Resources 1990).

In aclclitiou to the larrd and lagoon ar-ea, the
Reprrblic has illso cleclaredjtrrisdiction over ir terri-
torial sea (traclitional ba.selirre/0-3 n:utic:rl nriles
offshor e) , zur Exclrrsive Fishe n'Zone (3-1 2 narrtical
rniles offshore), and zur E"riclusive Economic Zonc
(12-200 natrtjcal miles ol'fshore) (Reprrblic ol'
Palau l9Sti).

Tlre govenrmc-ut of'Palilrr has not ,i,et aclopted
a conrprehensive policy on the crrr.irnnrrrent and
cor)ser'\'ilti0n, altlror.rgh a nrrmber' (){- slatutes iurd
regulations exist fol the prupose o['protecting the
environrrrerrt arrd prornoting consen'ation ancl strs-

tairrable cleveloprrrent. Under tht: Enainttt utcnlul

Quuli\ Protedion Atl (24th fu-ticle of Palau Narional
(,locle:102), rel'errnce is rnacle to the policl, <>f cre-
ilting and maintililing "conditions turder- which
htrmankind atrcl nature can coexist in pl'oductil'e
harmonl', arrcl firlfill the scx'ial, economic and other
reqtrireruents of the prcsent :rrrd firtrue geltcr?-

tions of the Republic".
As well. there are specific referenccs in the

P:rlilr.r Nation:rl Cocle (PNC) to conserviltion re-
qtrir-ements, resorlrce devclopnrr:nt and rnilnaqe-
lnt:nt, atnd gcneral enrironment qrralitl, c()rrtrol
rneasru'es inr:ltrding; E,nvirorrrtretrull Irnpirct State-

rnents and the monitorirtg and enforcement of
poll rrt ion rcgnrlirtions.

Jrrclging by the scope of work lbr the Palart

National Master f)el'el,^rprnetrt Plirn which is ex-

pected t() be conrpleted by the end of 1994, it is

appill'ent drat the govenilnent has comrnittecl ifself
to an econornic developmetrt model that is econ-

omically;urd ecologically srsurinable. This State of
the Enr.ironment (SOE) Report is part of tlre pr<>

cess oI'assessing the environnten tal issrres confiout-
ing Palau, and n'ill contribrtte to the development
of'a National Environmental Management Stmtegy
(NEMS) fbr the Republic. The NEIVIS will integmte
rvith the Conrprehensive Consen,at-ion Stratepl'
(CCS) fbr the Republic of Palart (Oa.ssell, Otobecl
& Aclelbai l(lge) and the Econonric Franrervort
Progr":rm of the Pirleru Nation:rl l\{:rster Develop-
rncrrt Plan (Govc'rrrnrent ol'Palitu 1994) to prornole
srrstainable dcvelopmetrt in the Reptrblic.

'fhis State of'the Environrnent (SOE) Report is

only one of l ntrnrber of sottrces of inforrnatit tr
which will assist the people of'Palilu prepare their
NEMS. Much has been written in the past and these

docllurellts are refen'ecl to in tlte referetrce list of
dre ()ompreherr.sive (lorrsenation Strategl' docu-
nrellt, au updated co1ry of whiclr is iucltrclecl in this
l'ep()rt.

,.2 Scope of report

Lr order to keep this report concise, t'eadable and
practical. it n'ill not exharntivelv clescribe every
social, ecorronric and euvironmental issue in Palatt
brrt is rather intelrcled to assist and pr<llnpt dis-
ctr^ssion <-rf key errvironrnental issrres. It theref<rre
attenrpts to go beyoncl rnerely descr-ibiug the state
o{'the enr.ironmellt to discrrssion ancl an:rlysis of tlre
mnjor isstrcs in the ket' sectors. Thcre is also itn
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unphirsis on hislIIiuhting t'oru-scs of'actiorr n'hich
cotrlrl pr>tcutialll lrt'arkrlltctl in a national stratt'el'.
Reatlt'ls art' clirectecl to otlrcr r'('f('rt'nces (rvh<.r-c'

tlresc t'xist) firr u nrolc rk'ttilt,rl cliscrrssion of'thc
sc('t()r' o{' i u tert'st.

Tlrt' ltruposc ol' tlris irlrpr-olclr is to f<r<:trs rlis-
cu.r.sion ()ll A sct ol' crrr.ironnlcntal nt:iltr{qcrncnI
ilud l)r'()t('ctiort pr'ojt:<'ts rr'lrir'lr can bc pluccd in
plioritr <llrlt'r'lirr a('ti()ll llv tlrt: Nt.N'IS. -\ str:rtc1g'
bast'rl ort priorin, l)11)iccts can th('lr he usecl bt' thc
g()\'er.nlD('r.l t i rr rlisr'rr"ssi()ns r{i th rlt-r't-lopnreD t l)art-
trers artrl rltrrirtg its orr'n hrrrl.gt't-btrilclirrg procr.s.s.

1.3 Major issues

It is irn;lortarrt tlrnt n rlist rrssiorr ot the'envir'onln('ut
is rrol t'st'lrrsirr'lv lcg'irti\'(' arrrl tlrat tlrc enliron-
rtrr'rtt:rl issrrcs r,'ontirrnling P;rlirrr ar'<' I)rrt int() l)('t:
slx'( tivc. lrr gctrclal, thc crrvirrnrnrt'trt:tl prolrlt'trrs
rr,ltich Palatr rrrrrsl clt'al lr'ith in thc shrlrt tcr-r'n cirrr

bc soh'c'cl. In fnct. tltt' r'rtr-irorutr(.utirl cotr(liti()n ()l
all tht' Prrlitttltrt islurt<ls corrlrl lrc corrsidercrl tr()(xl.
cslrcciallv n'lrt'rr c'onr1)nl'e(l t() otlrr'r' islanrl archi-
pt'llttrls <ll' t ht' Pacifir'. Pala rr's rnalin(' enr,inrnnrcrr t

t'enrains ortc of' thc rvor-lrl's ltr<lst 1:ristinc (ic(>

svs l ('l Il s,
-flrt' rnujor cor-lccl'ns lor Palirtr relale to t"lrc

[)rcssur'(' llcintI 1;rrt orr natrrr-irl l-cs()urcr-s altcl th(.
inli':rstrrrctrrrc lry population gr()lvth. nulinlv
:tt'ottnrl Koror', atrcl l-lr. nt'n' irrll'astr-trt'ttrr:rl ancl in-
clttst riirl rlt'r'e krprtre n t.-fhis pl ('ssru'c is the plinciltal
c:attsc ol' ck'plt-tion ol'sornc lt:rtulal st()ckri, tlitrrr:rttr'
to rratrrritl hallitirt..s (purtictrllrrlr' thc nrirr-ine ()ncrs).

clcclirre itt tlrc clttrlilr, arr<l uclt'rlrrir('\' ol'$'irter xrrd
sarritation .serlict's. anrl diffir'ultics irr colrtrollinu
arrcl murtaginc solicl anrl chcrnical rvastcs.

Tr l ; rcvent an(l ()\'('r'c( )r lrc' cnvi r'on n.lc I l tal l)r( )l>
lerns. P:rlirrr H'ill rrcec[ ir rangc ol'rrell clirecterl gllrvsi-

cal arrcl instittrtional resources. plus thc rr,ill irnrl
crlrtrrrritrncnt t() use thenr. -l-lrc r)r()iil inrp()r'tant
factor is sccn irs llre rcgrrl;rtory lirnctions o1'qovcrrr-
nrcr)t, ul botlr rurtional lurrl statc lclcls.

In ucncral. an er.r;rbling lcgal flar-nc'rtork al-
rcad\, cxists Iol Palllrr, as rvell irs ir r,r'icle r:urgc ol'
polit'ies an(l uctions tlrirt tl:e g()\'crnrrnel'rt ('()uld

acLrllt f irr protcc t.ion oI' tlr c cnvi r< lr rnen t. I{on'cvcr.
thcre is probablr a nee(l Iill qrcirtcr cl:rrification ol'
the tnanclatcs o{ rcsolrrcc- rn:rt]agc'lncnt agenr'ics in
c)l'clcr t() lacilit;rtc policv urirking an([ ])roflrart.r irt.r-

;llcnren tatir>n.
()rr tltc otlrer h:rnd. thett arc inrl)()r'tant

2

Wetlond screw pine, pandanus kanechirae. (photo:Demei Otobed)

Jrolicies irnrl r-r:glrlations rrhiclr. althorrah r.:rlirl
tttrclcr cxistirtg lirrvs, have not bcen er:actr.rl. TIrt'r'e
trtttt'ltlso lrt' a ncccl t() strength('rr tht: ltolicv ll:rnrc-
rlork rr'iih rcgitrcls to poprrlation issrrcs, pollrr-
tiorr/u'itstc nlalna!{en)clrt, :ul([ crlrrc:ation,/ilr\':lr('-
ness. It is expectcrl that tlrcse rr,ill be ircldrcssccl
t h louglr tlr t' Nation lrl Enr.i rorr n rcntal Nlalt af{entc ll t
Str:rtcsr' (NFIN'lS) and the Pi'rlarr Nationtrl l\Iasto'
I)e-r'el<lpurerr t Plan processcs.

Thc nrt.rst intportant I'actors rvith rcgarrl lo rt-
s<lLrt'cc r/t' n r-i rclrt rne r r t nr:l na.q(' l'nc n t i n Pal a rr ir rr':
(l ) tlre trecrl lor coorclination l)ctwccn the

resl>onsiblc ag('r)cies; ar)(l
(2) tlrc ttct'cl lo strcrrgtlrcrr crrIirn:<'rrrcnt c:ll)acit\..

'fhis is borrrc orrt clearlv irr thc prioritics of'
the' golelnnr('nt s('(:tors spelt ()ut in Part -1 of'this
rrl)()rt.

The othcr ilnpot'tant Iactor is knorvleclge.
Enrirorrrnental cdrrc..rti()lt, n()t.jrrst in schools brrt
thrr>rrqhottt tht' entilc sr)cict\', is :r firrrdanrcrrtlrl
rt-c1uircrrrcrrt. If'pcoplc ciul lcal'll :llrout tht' inrpact
ol' thcir ir('ti()ns :tnd arc qivcn thc opportrrtritr'
ancl srrpport t() cllange tllc wal tlrcv do thinqs.
nritnv ittrprlrtiltrI cllvil'ortrnclrtitl ('()ncclns can bc
atlclresst:cl.



lntroduction

1.4 Sources and methodology

Tltis rcport llas crlrnruissiorrt'rl llv tlrc Sorrtlr I)acific
Rt"gionirl [lrrvirorrrncr r t l'r.o.gla rn r nt' Iirr t lrt: ( ior t.r'rr-
lu('nt ()l tlrr' Rclltrblic ol ltirlarr. lt rr,irs ltlt'lnrerl itr
()ctolrt'r' l{)1}il fl'orrr itr{irrnlrlion (lra\r,rr li'orl ir

ritrtqc ol prrlrlicatiorrs rrlrrlc ullillrltlt' in ['ulirrr. rrrost

pru'li('rrlirrlv tlrt' (,orrrltrt'lrcrrsivr' (krtrst'r'r'lrtiorr

Stlatt'gn' Iirt tltc llr'1rrrbl ic' ol l'ltllttt ( ( hsst'll. ()tobec[

&, \rk'lllai I !)!)2 ) . J\ rlr'('r ter 1;ru't o[' t lt t' i tr li rrrttatiort
irr tlris l'('l)()ft ltas cotr)r'lrrlrrt tlrirt <lrx-tttrtct'tt, sttl>
plt'trt'tttccl llv tlrt' Iirttlirrgs ol'rvork rkrrrt' ltlit't tltc
(iorrrprclrcrrsivt' (lortst'tlntiott Stllrtt:11 \\'its ( ()rtt-

plctt'rl. a rrr l lrv rlirt'ct olrst'rlltt iotts :u1cl irl tcr'\'i('\\'s

rritlr tt'chrriclrl lreoplt' irt P:rlutt.
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Chapter 2

Physicol ch a racteristics

2.1 Climate

\{tith its location sonre 500 nriles r.rorth ol'the eqr.ta-

trlr'. lhe r'linrate of Pirlau is describecl :rs ruaritinre
trnpical rainr,. There is little st'ilsortal l':rriation in
tenlp('r';ltru'e, ancl Lhe rnt':rn dailv tcrnpcraturc li)r
:rll rrrorrths is lll "F. The averagc re lative lrurnidity in
Piilarr is 82 per cent, and r:rinfall avcr:rges 150

inches, rvith the rtraxirnrrnr r:rinftrll occurting in

.frrlr'. 
'fhe prevailine sru'fhct' winds in Palatr vary

scasonalll': frurn Novernbt'r through l\{ar'. tradt'
n'inds fronr tlre northeast ?rrrd east clorninate. irncl

IiornJrrnt- to Septenrber, sorrthu'cst lrincls ar'(: prc-
<lornirrant. Purlatr is orttsidc the m:rin paths of'severe
uollic:rl rlistrrrbanr:es and t\phoons (LTS Dt'pitt't.
rncnt ()l Del'ense I956) althorrglt sonre t1'phttons
Iravc stnrck in the recent past (fbr exilrnple, Tr.
plrocln Nlikc in Novemlrt' 1990). 'I'hese st()nr)s
()cclu' tnirinlr, cltrrirrg the atttrtnrtr ilncl lvittter
nrontlrs, and rrutv ctrrl\e ar great deal ol'clirtnage to
stlrl('tu l'es arrc[ r'cgctartion.

2.2 Geology and landmorks

Tlr t' i sl anrls ol' Pirlarr a re cliverst' in {eoklgi cirl o ri gi rr

and firnnation. Broirclll' classificcl, forrr types of
islands exist in this ar:chipeluqo: r,olcarric; rcef'and
atoll; low phtf<u'rn; :rncl high linrcstone. St'vc'ral

islands, srrclr as lkrlor'. Pelelirr. furg;rur and sonre of'
the Southwest Islarncls, arc conrbinations of these'

lour basic t1pes. The lbur r'olcanic islancls of'Balrcl-
daob, l\{cirrrrs, Nlalakll and tlrc wcstcnr parl ol'
Iioror <'orrrprise the trr e ate r part of tlt e land area <lI
tlrt' irrchipe lago.

Babelclaob. lvith an areil ol' 128.I'r sqtrare rrriles,

is the largest isl:urcl. It is :rlso the location of NIt

Ngcrechclechrurs lvhich at 700 l'eet irbrx'e sea level
is the highest poiut in the archipelauo. As rvell,
Birbel<laob c()ntains tlre only percnnial strean)s
ancl rivers in Palau. Thc Nqr:remreskag River is the
largcst of these rivem at 9.til nriles kng. Stveral
relatir,rrly large rr'aterfalls irre fbund orr these rivet'
s1,st cu-rs. Otlrer signifi cant ft'attrres ancl lirn clmarks

A rypicol isle in the Rock lslonds
group. (phon: Demei Otobed)
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Phy sical chorocteristics

of Babeldaob include Ngirrdok Lake, a fresh-water
lake with an area of 12.1-r acres, and Ngererncduu
Bay, one of the largesr coastal estuades found in
Micronesia.

Seven reef islands of Palau are located uorl.lt
and northeast of Peleliu. These islands are the
three Ngemelis islancls, ancl Ngerker:itrl, Ngetrr-
clnrbtang, Ngareklim and Ngerechong i.slatrds.

Trvo atolls, lhyangel and Ngarrrangcl, exist just
llorth of the northernuxrst point of Pal:rtr's barrier
reef. The Southwest lslands, 300 miles to dre south
of the nrain island group, are a conrbirratioil of low
platlbrm islands and irtolls. Peleliu and Angatrr are,
for the most part, classifiect as low platfortrr islatrtls,

although they also contairr high limestone ridges

and beach deposits fi'om the reef (US Departrnetrt
of DeJ'ense 1956).

Over 300 high limestone islands exist in the
central and soudrem regions of the archipelago.
The majoriry of these islands are tlre steep, coml-
linc, lirnestone Rock Islands, whose beautv and
uniqtreness have attractednruch attentiou to Palau.

The Rock Islancls are frequently e roclecl ancl under-

crrt at sea lerel, with overhangs of 6-20 feet (Birke-

lancl & Manner 1989). Parts of'Peleliu,,{ngaur, and
Kolor irt'e also classifiecl as high limestone islands.

Tlre origin of the volcanic islancls of the archi-

pelago is quite clistinct ft om that of the other i.sland

classes in Palau. It is estintated that the volcanic
islands lbrmed cluring the Miocetre and Pleisto
cene. These islands are the result of tectonic acti!'ity
along the Pirl:ru Ridge and the acctunrtlation of
rolcanic materials along this crest.

The rcef and atoll islands, platlbnn islands, and
lrigh limestone islatrds wett formed during more
recelrt times in the shallor.tr waters sttrrounditrg
Palau's volcanic isliltrcls. The remains of calcium-
secreting anilnals a:rd plants form the basis of these

islands. Uplift of drc reef sttuctures or subsidence

<lf tlre srrrrottncling water-s during geological hi*
tory caused exposul e of the rcef systeurs atrd, iu f.lre
case of'these t)?es of islands, created arezrs aPpro
priate for colonization by plants and animals. The

Rt:ck Islands between Kot'or and Peleliu are the

most spectacrtlar example of this type of island
developmeut from reef systems.



Chapter 3

Te rrestriol e nvi ro n ment

3. t Generol

The terrestrial rcsotrrces of the Reptrblic clf Pirl:rtr

are linrited by, the size ;rncl isolatiorr of the islancl
archipelago. The entirc land area coverecl by the
Reptrblic is ouly 188 square miles. Palau is also:rrr
?rl'er?ge of 50() rniles from the nearest neighboring
islands of Gnanr, the Philippines, and Paprra New
Chtinea, allor.ring fol onlv limited migration of'ter-
restrial species to Palarr (Canfielcl l98l).

On the ot-her hand. Palau does srrpport a high
cliversi$' of terrestdal resollrces in comparison to
many other Pacific Islancl nations. Its proxirnitv to
Asia ancl the prcscnce of both volcanic irncl limc-
stone eer>logical f<ln'nations which generallv suri.

tain clifflererrt terrestrial habiurts. ure the main
factors rvhich hirve contr-ibrrtccl to the <liversity of'
Palatr's terr-estrial resolrrces.

Tlre overall isolation of the archipelago hirs

also gir,en ri.se to ir signilicant nurnber of endernic
spcr:it:s. Thrrs, approxirnatelv 1,258 taxa (specics

and r,afieties) of pl:rnrs are lorrnd in P:rlau, ancl 839

of-thesc taxa ar-e n:rtive. B1'cornpnrison, in Pohnpci.
somc 1200 rniles ezrst of Palarr, or-rly 563 species of
plant are fbur-rd. Approxirnatclv 6i'r plant species

ancl lerr pl:rnt valicties are cndemic to Prtlau (Clan-

fielcl I -981 ) . Pirlarr rnav illso have rrp to l'r,()00 specics

of iust-ct (Cilassrnan 1952). Some l4l species of
birds firln 4l families have been seen in llre
coulltrl'. Fifn'bircl species nre resident in Palau, anrl
eight species are enclemic (Englrring 1988). Palau
has onlv three species of natile terrestrial marnrnal:
one species, the Palau f nrit bat, is endemic to Palan
(Owen lg77).

Thc ranse of geologicirl fbrrnations ha.s itlso
contributecl to the non-lir,ing terrestdal resorlrces
of these islancls. Palarr has a wicle range of soil qpes,
rvilter rcs()Lrrccs, :rncl nrinerals althorrgh, :rgain,

I

resorrrce qtrantities are limitecl by the size of the
arclripelago.

3.2 Soils

3.2.1 Classificotion and distribution

There are l8 different ty'pes of soil in Palau, zrnd
thel'vary widely in the ir textrlres, nzrtlrral drainage,
depth, f'ertiliry: and ot-her characteristics (Smith
l9tl3). A deurilecl descriptiou of the characterisrics
of'e:rch of tlre l8 sclil $'pes is beyoncl the scope o1'

this report. Insteacl, the soils u'ill be cli.scussecl in thc
c()ntcKt o1' the follou.irrg six broilder categories:
latosols, lith<>sols, bog/half-bog,/swamp, alluvial,
resosols, ancl trndassifiecl. The stucly hy the US Soil
()onsen'ation Service (Srnith 1983) provides fur-
ther detail, inclrrcling maps, otl the soils of Palarr.

Lotosols
Latosols cornprise the nrljclrirv of the soils, encom-
passing I 12.49 square miles of land, principally' on
Balrlclaob. Tlris soil hpc is often cleroid of feld-
spars or ()thcr lr)inerals that, rr'ith wcathering, re-
leir.se ntrtrienLs flrrr planLs.

Lithosols
l.ithosols are present on sonle areas of the vcllcanic
islancls, but ure rr-rainly seell on limestone forma-
tions of the reel' and atoll, platfornt, ancl high
limestonc islancls. About 34.71 sqrr:rre nriles ofland
is cla.ssified as h:wing this soil type, which is alkaline
or nctrtral, highll' pelrneatrle. ancl rich in calcium
citrllonate.

Bogs, half-bogs and swomplands

Tlre bottorn lartcl soils of bogs. half-bogs, and
swanrplancls fbrrn the thircl largest soil type in
Palarr, encornpassing 17..17 squarc rniles of l:lnd.
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Cosova gorden Even on

soils conventionolly
regorded os infertile,
troditionol cropping
systems of rototing
potches offoresq gross
ond cultivoted crops
enoble sustoinoble use of
these oreos for sweet
pototoe,casswo and
other crops. (photo:
Demei Otobed)

The nrajorin'of lhcse lancls irre nrarlgrove lvetlalxls
(14.60 s(lllare nrilcs), lvhich elre poor"lv drlined
arcils of'silts and clirvs with a high nn-rount of'deciu.
ing orqanic nlatter alrd cl(:nse Inilngrove lbrests.

Alluvial soils

Alltn'irll soils exist on {.35 squ:rrc rniles of lurrl, irnd
are cortfinecl rnairtlt, to flrlocl Plain arca-s irt Balrt'l-
clarob. These soils resrrlt frout erosion of latosols. at c
gencrally itciclic, ?ur(l rrla)'be poor11'to well rhainecl.

Regosols

Regosols exist on 2.7 square rniles of lancl. Thcv
are linritcd t<l shioya sand. a cor:rlline bezrch sancl

soil nl'rich is clltrkenecl ll,' ilccruurrlation of'organic
tnatler in the [pl)er fo<lt. Rcuosols are lirrurd
n:rirrly aloug thc coasts of'Babelclaob. Angarrr; Pek'
lirr, iurcl other- rcef'and atoll islancls. Slrio-vir sancls

are highly perrrteable arld are gencralll,inf-ertile.

Uncfossified soifs

Unclirssificcl soils arc ol' the Thbc'clrcclir-rg Associa-
tiorr. Tlresrr soils, rvhich exist tur 3.5f1 sqrrale nriles
r:f tlte larrcl of Pnlatr, are corrrprised rnainll' r>f

bcclclecl clar', ancl nre rclatively' irrrl>erlious and
highl,v acidic. Thcl'oct:trr mainly oll thc rrplancls of
Babelclaob (LlS Deparnrrent of Defiense 1956).

3.2.2 Suitobility for agriculture

Agricrrltrrral prochrdion f<rl srrbsistencc ()r con)-

nrelcial ptu'poscs is ptesentlr'trot ils cxtetrsivt- as itt
tlic past. Tlrt' terract'cl hillsicles on Birlrt'ldaob trtld
Koror ptuballlv indicatr- tlraI Iorvet'qualit1' hillsicle

lar-rcl rvas ()nc(' l)al't ol'a nrtrclr tnore itrtensive agri-
crrltrrral svstem (Sn1'clel 19.95). [t is also ktrollr that

three pincirp;rle catrneries were in opct'ation ort

plantntions in Babelclaob cttrring tJreJirpattese acl-

ministratiou (rvhiclr begart in lgl{ atr<l c<tntitrtted

rrndl rlte encl of'\\bllcl \{ar II).
Tht: r,ariorrs soil t1'pes do curretrtl'1' srqrPort

sonrc level ol'srtbsistcnce ancl cotttnte!-ciill agrictrl-
Iru'e: irr Palau. Allrrvi:rl soils, spccificallv the poorlv
clraint'cl allttviunr irncl regclsols, represenl somc of
tlte rnore fertile lirnds for irgricttltttre. Bog ancl

half-bog, unrck and peat areas :rr(' also highly fertile
nirtlrral areas atrcl at'e used fbr taro pl'odttcti()n.

.Uthotrg'h latosols are classifiecl as highly infcr-
tile. rrativc clopping s,vstenrs ()f r()t2rtillg patchcs <.rf

folest, grass, and cttltivated crops have resttltt-d itt
sustainable trse of'these arcas {itr sweet potatoes,

trplarr<l t?u'o, sugarcane, pineapple, birtraua, ca*
s;rt'a, aucl papaF. Shiol'a sand soils. altltottgh trtt-
suittrble firr rn:rnr, t,vpes ol' agricttltttre. c()nstittlte
the rnaior irreits r.vlrcre the cocottttt palnr is native

ln cl r.r'here pl atrftrti()t l $tat lcls occ t ll'.

Finally, soils ol' the Tabecheding Associatiott

are also srritable lot some typcs of agriclrlture.
[-itltosols, iu gcneml, are inf-eltilc ancl ttnsrtitable
Ibr argricrrltrrre, srrpporting ntainlv sct-ttb vegetation

and ftrrest (LIS Departmrtlt of Defense l9ir6).

I
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3.3 Eorth ond minero, resources

3.3., Generol

Nlinclal res()urccs have also becn exltloitecl frorrr
thc soils o[ P;rlau. NIost irrrportantJr', litltosols ir.t

Angaru'aucl Pt'lelitr rvere tirrrncl tr> contain srrbstlru-
(ial rescrlr:s ol'pho.sphate, wlrich r'vt:r-e tnirred rltrr.
ing thc (it'r'nran arrcl .fapancse irclnrinistratitlns
(lfl99-19-lir). One .s()ur-cc has indicirtcd that ltarlx-
itc rniulrt still occttr irr ctlnrnrcrcial rleposit.s orr
I}tbcltlaob. ( lonrrrrcrciirl dcposits oI'clar.' also prol>
ahll' erist on Babclclaob (US Dcpartnrcnt ol'
[)c"l'ense lllir{i). Otlrer lesources srrch as eolcl, t'o1>

pcr. ilor.r. antiuron\,, zinc srrlficle, aucl ligrrite havc
uever llcen lirrrncl in lartr5e cnorrgh rlrrantitics to
nrt'ri t exploitatiorr.

Prt'scntlr'. rlnlv qrllel, soils. sanrl irn<l <:<trals are
rrtincd or rh'cdqed irt Palau. Dreclgirrg operatiorrs
are fitirll' llttlrlel-()tls. T'hcst' oPerali()tls a.e i. t'ff'ect
r.n:rinlv to srrJrplv nrirtcrials lilr roacl brrilding iul(l
Irsltinu I)()r't c()llstrr.rction, inlr:rstnrctrrlr: r,r'hich is

tlrc' bitsis ol-a r:tu'rcnt enrlllrasis r.rrr ectlnorlric <lcr'<:l-
()pnrcnt throrrgh torrrisnr ancl fisheriet. n,xu.-r:r:r,
tto cotrtllt'cltensivt' strrclv h;rs lrt:en donc to ?lsscss

tlrt' or'<'nrll impirt'ts ol the cur.r-ent levt'l ol clrcdg-
irts irr l)alirtr. '['he irtrpact.s of spt'eific llrrrjt-cts irrc
relicrr'crl ()n il ()ne-tc>{)n('basis throtrgh the
F.rrvirotrrncrrtnl (]turlitl Pnrtr<:tiorr Btlurrl (EQPB)

pt'r'rrrittirr g l)11)c('ri:i.

3.3.2 Implicotions for resource use
-l'hese l'es()lrr'('es art ubtrnrl:rrrl. ancl it is ol>r'iorrs

that all trsc shorrlrl rrot bc prohibitcd. Il rnrrst bc

t0

Stockpile of dredged coral
moteriols for rood copping ot
Urung Dock, Ngoroord Slote.
A comprehensive sudy to
ossess the overoll impoa of the
current lercl of dredging in
Palou would be valuoble.
(photo:Demei Otobed)

rccosrrized, horveverr. thut rnininq and rlredginu
Itartt' a slcat inrpact orl rcsourct's rvhich (:otrstitut.e

thc r;crv firrrrrdation fil' ec'onclnric clcveloprncnt in
Pal;rtr. It ur:rkcs no scnsc to ck-r'clop infrastrtrctrrre
frrr ecortorrric rlevelol>rucnt il'tlrc basis lbr ccon-
ornic clcvcleil)nrent is rles1ro1,g6l in thc pt1)ccss. Itl
llris scnsc. it is inrpt'r:rtivc that h-rels of'clreclging
attrl tninirrq be balancecl with a recogt)itiotr and

Protccti()n ()f'the reqrrilcmt'rtts Of nrirrinc :rrrcl ter-
rcslrial ()r{lilnisms rvlrich are s() r,ilal to thc srrstirin-

able ccorronric clcvelolllncnt (){ Palarr.
,Ls prcsstrrt:s for cconc)nric rlevelcll)rncltt c()n-

liutrc to grolr,in Palau, it is logical to ?tssunr(- that
tht'r'c rt'ill bc ir neerl tirr incr-eascd lcvcls o['nrining
aucl clreclgitrs lor brrilding rnirtclials, irnd tlr:rt the
inrl>:rcts of' tlrt:sc rrctivitics r,r-ill increase as wcll. A
tcc(:lrt proposal frlr a large*cale rcsort develop
Incul., thc Ngeserol Project, calls fbr the rrsc of
strl;stantial .1rn()Llnts of' rrurtcriltl frortr cxistinq
quan-\, sites irrrd extt:rrsivc on-site drr:dging irctir.
itics to provirlt' nraltel'ials fcrr landllll, ciurscu'iry irr)-

pr'()1'clnelr ts, :rttcl gctrcritl t'es()r't crtnstlrr< tiort
(Brcrler l99l ). Sevcral otht l such large-sc:rle pr<>

jt'cts rvhich ntnv requir(: consirlclable anrorrnts of
c'<lrrslnrt:tion rnaterials har,e lrlso l'e('cnth' becn Prc>
post'cl for Palarr (EQPR 1994).

3.4 Fresh-water resources

The Reprrblic ol' Palarr l'urs liuritcrl ti'esh-rvatct'

lrs()lllccs. :rs is tnre ol- rnost snrall P:rcifir' Islan<l

nuti()lls. Tlrc rnnce of qeolosical frrrrnirtiolls ilncl
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soils in Pillatr have, horvcver, allowerl fbr thc clevel-

oprnent o{'seveml clistinct sorlrces of rvater.

3.4.1 Streoms

The <>nlt, srrstainerl stlearnflow irt Pitlatr is frrttnd otr

thc large volcanic islirncl o[ Babelclaob. Peretrnial
sl.re:lrns ar c lt'cl by slow seepage frorn tlte ntautle to
vallevs, rvhich is, in lrun, I'ecl bv the lveathet'ecl

isneotrs rrrcks in the rrpper soil layer which have

son)e c?rpacitl' to ltolcl watcr. \{tith arr a\reragt an-

nrrirl raintirll of ll1() irrches, the strearns on Babel-

claob discharge iur avera!{e of 500,000.000 gallons
oI'water daily'.

3.4.2 Lokes ond Fonds
Other srrl.f-:rce l\ater rcsollrces exist itr the lilnn of
lu fiesh-rvater lake ar-rct poncl on Babelclaob. Ngar-
clok l-akc, r+'ith a srrrlace ilrca ol'16 acres and a
.st()rilge capacity of flO acrc feet, is sitrrated in l\{ele-
keok State. Recent sttrclies (LrS Soil (lonservatiorr

Service l99l) have lookecl tt increased rttiliz.ation
of water resorlrces frorn this spring ancl the lake

u'lrich is lcd bv surJace runoff. Thc ctrrent water
capacity ol' Ngardok l,akc is l5,0(X),000 eallons.
The freslr-water poncl, one rnile northrvest of'Ngar-
kcklau, has a capaciq of approxinntelv 500,000
garllons.

3.4.3 Seepoge springs

Srnall scepnre springs are fairly cor-nrllon on Babel-
claob, p;rrticularlv a I'ew nriles above the nrouths of
rivers whele thcre is a tegetirtic.ln transition fr'onr
gmss or bnuh to fbrest. Howeveq large water sup
plies are rrnt obtainable fi'our tlrese sources. and

Sovenn o with'rt typicol
vegetotron. Gros slan d I savann a

occounts for I 6 per cent oFthe
total lond in Polou.
(photo:Dema Otobed)

strpplv ancl c;ttality fiotn srtch sotlrce'f, often varies

with rhe arnellr-rt of precipitatiotr. On upPer slnpcs,

where dense attcl irnpen'ious beclrock exists close

to the srrtfacc, rvclls are genemllv only sttccessful at

tlre irrep3rlarly <lcctrrring joirrt ancl sh:rttcr zones
(US Deparunent ol'Defense l9ir6).

3.4.4 Fresh-woter lenses

The permeable naturc of soils on low coml islancls

and lrtolls <lf Pallu has allowed the clel'elopment o[
rvirter re,sout'ccs itr tlre flotlt of a Cihyben-Herzberg
lens ol'tresh rtal-er existing beneath tltesc islatrds.

Irr particnlar; clue to the existence of'permeable
ancl porous corallilre ntbble soils otr Angaur and
Pelclirr. srrbstantial fresh-watc'r le trses hale lbnrled
a flew feet :rbove sera level betreath these islerr-rds. lt
is estinnted these rtnclergt'otrtrd rvaler reserves of
furgarrr ancl Peleliu corrld each vield ttp to
1,000.000 gallons of wiltcr per clau'. ln 1945. when
Peleliu scn'ed as a fleet birse for US antrecl fotces,
-l? wells were established to provide the 15,000

tr()()ps llith wirter (US Deparunent of Defenst:

I 956).
Kryangel Atoll is the only atoll iIr Palau large

cnorrgh to strpport cleveloptnent of a potatrle lens

of liesh water. Hower,er, the srrpply available from
the Kayatreel letrs is srniill, and is sornewhat brack-

ish chrc to salt-n'ater itrtmsion. As lvell. ateas of
Koror rvhich are littrestotre in <lrigitt zrre trnclerliticl

bv a lsns of'fiesh water' (US Departuretrt of Def'erlse

I 956).

3.4.5 Other fresh-woter resourc€s

Finally, the higlr lirnestotte or Rock Islands colltain
vcrl' nrinintal, if any, lresh-rtatet- resen'es. The

ll
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cxtretrrelv perureable natrlre of soils in thest: islirrtds
perrrrit^s rapid percr:lation of rainw?rter to se:r level.
Therefcrre, w'hile there rnay be a surall lens of fi'cslr
wilter rrndel' s()mc of the larqer islands, it is \,er)
likely to bc brackish drre to itrtrlsion ol'sealvater;
:rnrl too rleep firr exploitirtion (LlS Deparlrnenl of
l)ef'ense 1956).

3.5 Hobitatlyegetotion

3.5. t Overview

Approxirrurtely l,?58 tilxa (species au<l rarieties) of
plants ;rlc founrl in Pirlatr; 8l]!) of these t:rxa irrc
rr:rtir,r: r'epresentinq over 40() genera (Cirn{iclcl
l9u l ). Palau is also sirid [o have til-r cndernic species
ancl ten c'nclemic r,adetics o1'plants. Tlrus, br, cur'
rcnt data, !i per ccnt ol-the taxa trative to Palau :rre
cnclenric ((lanfleld l98l). The rue and st2ltus of
thes('\'c!{rtation species Play' a uu{ol role in deter-
nrining the inteurity of tc'l'r'estlial h:rbitat systerns.

Ol>riotrsly, cliversity of plant spccies is not. thc
otrlr' thctor rvhiclr tlctcrmines tcrrestrial habitat
Npe or statll$. Soil. rvater, and fatrna are inlportant
conlponcnts often'estrial habitat. ancl use of these
fes()ul'ces cau also harie an inrpact ()tr the status o[
habitirt. as is rliscrrsserl in other sections of this
reporl. However, irr tl'rat cla-ssification and stattrs of'
lerr-cstrial habitat is rnainll.cletennined by the ex-
istcncc uucl heillth ol'dorninant vegetirtion com-
rnrrnitics. cliscrrssion of terrestrial habiurt is

inclrrdecl with this section on tl:l(, \,cgeurtiolt ()f
P:rl:rrr.

Table ll.l , lj'onr the sur-r'ev bv Clole et al. ( 1987) .

rletails the liurd ar-ea o[specific vesetation q?es or
habitat in Pal:ur. This clate $'as ger)emtecl throrrgh
aerial photograpltic interpretation. Frrrrcling for
grorrrrtl verification ol' this $urrrev has not been
arailable, althotrgh this represents an in-lpoltant
zrrea fbr lnttrre strrdv in Palau.

3.5.2 Indigenous forest
As cirn be seerr frorn the table, 7l-r per cctrt oI'thc.
lancls of tlrc Reprrblic of'Palatr lre covered with
native lbrest. Of this 5-1,095 acres, or 5.3 per cent of
the total area nl'lancl, is rrpliud lorest, which i.r

founcl rnosdy (that is, 911 per cent) on Babeldaob.
Siviunp fbrr:sts are clispersecl thloughout Palau,
rvith the l:rrgest :rreas (3,996 acres or'96 per cent of
the ovcl'irll total area cornprised by these forests)
existing on llabeldaob. Mangrove f orests ctrrrentlv

t2

comprise the third lalgest land class of Palarr, at
I l,(;34 acre$ ()l' I I per cent of the tr:tal lancl area.
f'here are limitecl mreas of planmtion fbrest orr
B:rbeldaob and the other high islands covering
sonre 6"1 :rcres, ()t' [i per ceut of'total land area.
Lirnestone ancl Rock lslancl forest, coveriug 5,1103

acres, genel'ally occur on ar-eas of extremely pool'
soil conditions conrprised nrainll'of rouglr eroded
mised crlral rock. Snrall aleas oI'atoll and casrurrina
fbrests exist also on thc low coral islancls and the
Rock Islands. The re are 383 acr-es of atoll f orest etnd

l.l Ll'r ircres of'casrralina [orr:st, representin.g [J.4

pcr ccnt and Ll Pel'cent of- the total land itre:r
respectively.

3.5.3 Secondary yegetdtion

Secondarry vegetation cxists wht:re :rreas of native
forcst hlve been clearecl for- crrltivation or ot]rer
prrrp()ses. This r,egetation class cul'rcntly exisls ou
1,797 acrcs, or 1.8 per cent of the tot.el land alea-
Thc nr:rjoriqv of the areas of'secondary vegetarion
exist on the r.olcanic islancls o['B:rbelclaob, Kor-oq
Malakal, arrcl Meirrns, although secondary vcgeta-
tiotr also occrlrs or) sonle limestclne and Rock
Islands. Many of these areas are lower slope regiolrs
which hale been cleared and trsed to cultivate
coconr.rt, tnre taro, cilssava! ancl pineapplc. When
such traditional gardens are abancloned, ecologi-
cal successicln :rllows the vegetation to progress
fronr grassland t<l sc:rubland to dense secondary
fbrest,

Seconclary vegetation is charucterizecl by f'aut-

grolving snrall tlees, shrtrbs, and vines. Some plant
specics cotn ntoril1' Ibupcl in secotrclirri' \regetatioll
of P:rlatt i n c| trde:,4 QiltiI on i a c u,nili n tyt.sis, M u,ctutm gn,

crnnl,inen.sis, Rh.us l,aitensjs. (innrtptsott/a barlrarnis,.
Ixotn rasei, Hihi"srus lilia.ceu.s, and \finrernia peltatu.

3.5.4 Agroforest

Aglolirrest rr lras tlacli ti onal lt' been pl';rcticed i tl the
Reprrblic of P:llau. In these systems, crops such as

pirr ca ppl es ( An.a.nas co truts r ts ), l>anan as ( illusa srlti ert-

tiu.nt), taro (Colocasfu esrulcntrt), cassA\a (hlanihot
csrulen.lo) arrd papaya (Carica ltapqa) are gr-own
arrrong coconlrt trees (Ooco.r nrrciferul , breadfnrit
(Arlourtltus spp.), nrango (Mangi/mr inrlica,), betel-
rlrrt (,,{?ru catechli, and lesurnillorls trees. Agro
fbrestrl, rfpt'esellt.s a srtstailrable svstem rlf food
production arrd a wlse rrse ol'linited lancl resorlrces
in Palatr. Crrrently, 2,741 ircres (2.5 per cent of the
total lancl area) is used for agroforestry. Although
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Toble 3. I Area of Republic of Palau by island group,land class, and type (ocres)

Land class and type Babeldaob Other high
islands

Conl
islands

Rock
lslands

Total

Forest

Upland

Swamp

Mangrove

Plantation

Rock lsland

Limestone

Casuarina

Atoll

Palm

Total

53,598

3,996

9,946

59

257

0

0

0

0

67,856

497

37

507

5

519

0

0

0

<2.5

t,567.5

0

ll6
t,075

0

0

29M
t, il5

240

0

5.450

0

2.5

r06

0

t,982

l4l
0

t43

0

2.374.5

54,095

4, t5 t.5

I t,634

64

2,758

3.Of5

r,l r5
383

2.5

77,248

Secondary vegetation 1,273 t95 324 |,797

Agrcforest

Agroforest

Agroforest (w/coconut)

Coconut plant

Total

20

428

t.836

2,2U

0

l5

0

t5

5

247

0

252

t5

0

t75

t90

40

690

2,011

2,74t

Nonforest

Marsh, fresh

Marsh, cultiv.

Marsh, saline

Grassland

Strand

Cropland

CroplandlSecondary vegetation

Urban

Urban/Cropland

Urban/Agroforest

Urban/Secondary vegetation

Barren

Water

Total

1,107

2U
0

16,625

0

346

0

348

262

0

0

368

37

19,357

<2.5

5

0

l3l
0

146

69

s49

173

0

7

t2

?2

r,il6.5

67

62

62

2.5

25

t0

0

82

0

r5l
0

64

42

567.5

0

0

<2.5

2.5

2.5

0

0

2.5

o

0

0

0

t7

27

| ,176.5

331

64.5

t6,761

27.5

502

69

98 t.5

435

t5r
7

+44

il8

2 t,068

Total area 90,770 2,894 6,593.5 2,596.5 t02.854

t3

Source: After Cole et al. 1987
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thi.s traditionirl practice has sonrewhat lraned in
r.rsr:. eff<rrLs are rrnderway throtrgh the Division of
AgTictrltur-e nnd Mineral Resources to promote
srrch agricultural rnethclcts.

3.5.5 Nonforest londs

Nonfbrest areas conrprise the second largest land
class in Palau, existing on 2l per cent of the toull
land nrear of these islands. By far, the largest areas
of nonlbrest r,egetation are encompassecl by the
vast areas of grasslands on Babeldaob. Nonfcrrest
lands in Palau lrar,e either never supported forests
or, irlthotrg;lt previorrsl,v forested, are nolv devel-
opecl lbr other nonforest use. These nonfclrest
larrcls contain a varietv of lancl types inclucling
rnarsh (1 ,177 acres ol'fresh-water and 65 acres of
saline types), grassland/savanll2l (16,761 acres or
I 6 per ce nt of total land), cropland ( I,006 acres or
I per cent of total land), ancl strand vegetation (27

ircres). Urban vegetatiou types al'e comprised
rnainly of omarnental specics, cr.oplands, agle
fbrest, or secondary vegetation surrotrnding houses

0r other btrildings.

3.6 Tbrrestriol founo

The tcrrestrial fhuna of Palatr is lirnited rn com-
parrison to that o{'stu'rorrnding larrcl masses such as

the Philippines, Paprra New Guinea, and ,{sia,
althorrgh it is the richest terrestrial firrrna found in
Micronesia.

3.6.1 lnsects

With rrp to 5r,000 species of insect, Palart has the
most clivense itrse ct fauna of Micronesia. Enclernisrn
Ibr insect species in Palatr is high. although
Pohnpci, with approximately 2,000 endemic
spccics, is considered the center ol-endeurisnr ftrr
Micl-orresia. f.lressitt ( 1954) tlotes that insects of'tlre
groups Mantidae, Phyllinae, Rtrtelinae, Dynasti-
nae, Glarrcl,tini, Mrrtilliclae, Scoliiclae, and Cta-
bl'r:nidae are, for the nrost part. onll' found in
Palarr in Nlicronesia. Papilionidae are ouly fotrnd
in Pirlirrr :rnd Yap. Non-insect terlestr-ii.rl inverte-
brates incltrding terrestrial irlthr()pods, molltuks,
and annelicls ale also lbtrnd.

3.6.2 Reptiles o'nd omphibions

Linrited spc'cics of reptilcs and amphibians are

t4

founcl in Falatr although, once again, greater
species cliveruity is found there than elsewhere in
Microtresi:r. Only n'vo species of amphibians are
forrnd in P;rlau. The giant toad, Bufo manin.us, is

introdrrced, and thfir'es throughorrt lVlicronesia.
This pest is an indiscrinrinate scaveuger which may
contaminate water supplies ancl poison other nrore
desiratrle animals wlrich prey on it (Gressitt 1954).
The seconcl amphibiirn fbund in Palatr is tl're en-
denric Palarr frog, Plal"gnruntis pelatLrzsis, which is the
only natir,e anrphibian species in Micronesia.

A grrater variety of reptiles, inclucling six native
species of snakes, are firturd irr Palar,r. Terrestrial
rrative sn:rke species inclucle two species <tf Typhlolx
(one endemicl: Candoin carin.ala. ancl Dmrlrolaphk
li.n,eolttlus. The brown tree snerke, Boiga it'regtknis,
which has decimatccl the endernic larrd avifaunzr of
Gtrarn since its introduction there has fonunatelv
not beetr fbund in Palau.

Paliu also hosts a varieh' of lizarcl ancl skink
species. The pandanu-s skink, Aulacoplax leptosom"a,

is endemic to Palinr, and the green skink, Lam.-

fintlettis smaragdinr4 is also a cornmon native species.

Em.oitr ue.nrcri, Enwia (yanun$, Mabuya m,ultirarina.ta,
L^ggosom.a nodu:a, Eugongllus rwntouarizu, Gthyra. br*
u i ftu.lma,t a, Lep id od a$ lus hrgrbtis, Pa'opus mtdilalus,
Gekho uitlatus, H emiphy ll.odnilylw h1pus, and Hmrirlac-

filusfrenattuirre fotrnd in Palau, and are important
insect feeclers.

Introdrrctions of specier such as the Anerican
chamele<rn, Anolis cttnlinensis, :lnd the Indiart
morritor lizar d, Varan,tts iruiicus, have also occurred.
The nronitor lizarcl was introduced to provide rat
control, but this lizard has unfortturately been
found to prey also otr clrickens and wilcl birds and
tlreir eggs (Owen lg77).

Sea or estlrarine reptiles iu'e discttssecl in Chap
ter 4 (Marine environrrcnt). [t should be men-
tioned tlrat five of'the seven known species of sea

turtle havc been recor-ded in the \4aters of Palau,
altlrorrglr ttre hawksbill, Erctma&elys imbirata, and
the green turtle, Olwlatti,a, m1da.s, arc bv f:rr the most
corurnon species. The bandecl sea snake, Lu.titcttlda

colrtbtina, tlre dog-faced lvater sn:rke, (hilrcrur rh:in=

rrfi.s, artd tlre estuarine crocodile. Crorodylv5 p1v171511.1,

are also native to Parlau (Owen lg77).

3.6.3 Avifouno

Palau also hosts the fichest avifauna ol'Micronesizr.
Sorne l4l bircl spt"cies of'41 families have been
recorded in Pirlarr. Fifiy of tlrcse species are actually
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Figure 3.1 Educotionof poster.'Birds of Polau

BIRDS OF PALAU; IMPORTANT NATIONAL
RESOURCES, LET,S PROTECT THEM.

CHARM ER BELAUI MEKLOU A EELKUL EREMEL BELAUI DEKAINGESEU LOMEKERREU'

Some I 4l bind species of 4 I fomilies hove been rercordd in Polau,

representing the richst ovifouna of Mioonesia (anwork \ Tokesi Suzuki,
rqroducd courtesy of Division of Consenotion ond Entomology)

j

?\
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residents of Palau. The remaining 9l avian species
ale migratory or \agmnt spec-ies fiom the nearbt,
islands of the Philippines, Papua New Guinea, or
Indonesia. It is speculated that many birds reach
Palau on theil migration to Indonesia and Aus-

tralia. Of the 50 resiclentspecies, eight are endemic
ancl fir,e were inuoduced. The two introclrrced
species which have caused so[)c concern are the
greater srrlph ru--crested cockat oo, Cn c tt|tta giled ta,

arrd the eclectru parrot, Ecledus rmrtttu. These
species are t-hought to feed on the heart nf two
species of endenric palm trees ancl thus may lrt:
responsible for the destnrction of large stancts of
these trees (Engbring l9B8).

The 45 native resident or endemic bird species
of Palatr are'listecl in Table 3.2. This list was adapted
front lii,eld Gtdde to thc Birfu of Paln'u (Er-rgbring

1988). For frrther information on migratory
species recorcled in Palarr, the reader is referrecl to
this book.

3.6.4 Terrestriol mammals

The native terrestrial mammals of Palatr are linrited
to two species of bat and oue species of rat. The
bat species, Embal,lnnura palatunses, a snrall insec-
tivototr^s bat, and Ptewpw pel.enLrnsls, the Palatr fmit
b;rt, ar-e enclernic to Palau (Owen 1977). The Poly.
tresian rat, Ratttts exulans, is also native to Palau.

Terrestriirl mamrn:rlian species which hal'e
been introduced to Palau are more vaded. Species

of rodent, domestic animals such as dogs, cals,

cattle, goats, pigs, and rabbits, and one species of
monkey have all been introduced and have some
presence in Palau. The house mouse (Mrc rmu-
culus), roof rat, (Ilattus), Norwegian rat (Raltus
noratgit'us), Himalayarr rat (Rattus nititlus), and the
Asiatic mruk shrew (Srnnrs muin,us) are forrnd to
some degree throughout Palatr, and are con-
sicleled geneml or agricrrltrrral pests. The cral>
earing rnacaqlre (Maarca fascic'ulafis), introdrrced
to Angaur in the early 1900s, has been confined tcr

Angaur wherc it causes some agricultural damage.
Altlrotrgh feral pigs and goats are lbund on Babel-
claob, clanrage to vegetation callsed by these ani-
mals is minirnal in comparison to the situation on
islands strch as Hawaii.

Pies and goats are the domestic livestock mnst
cornmonly forrnd in Palau. There is little cattle

mchins, apart fiom that occurring at lhe Nekken
ForestrT Demorrstratiorr Center on Babeldaob.

3.7 Tbrrestriolresources.'
significant issues

3.7.1 Oyerview

In general, direct exploitation of resour"ces is not
the rnajor issrre. In fact, rhe most critical threats to
ten'estrial resorlrces are occtrrring because of di-
rect ancl indirect destmction of terrestrial habitars
for development or other pr-rrposes. Cnrrently,
habitat conversion or destruction for reasons of

Road to Melekeok and
Ngchesor Stas. Rood buildlng
ond buming not only destroy
uplond forest ond odrer
hobitaa,but can cause the
degrudotion of soils through
erosion. (photo: Demei
OtoM)

l6
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Toble 3.2 Notive resident or endemic bird species of Polou

Species Common name/Palau:rn name Status

Puffnus lherminieri

Phaethon lepturus

Sula leucogoster

5ulo

Pholocro coro x m el a n ole ucos

Fregota minor
Fregato oriel
Ixobrychus sinensis

Egretto sacra

Nyctkorox caledonicus

Anos suDercifioso

Megopodius loperouse

Ro/lus philippensrs

Rollino eurizonoides

Poliolimnos clnereus

Porphyrio porphyrio

Gallinula chloropus

Sternc bergii

Sterno sumotrono

Sterno onoethetus

Sterno fuscoto
Anous stolidus

Anous rninutus

Gygis olbo

Caloenos nicoborico
Colli col u mb o conifro ns

Ptilinopus pelewensis

Duculo oceonico

\rrogloux podorgino

Caprimulgus indicus

Ae rod ro mu s yonikorensis

Holcyon cinnomomina

Hokyon chloris

Coracino tenuirostris

Cettia annae

Myiogro erythrops

Rhtpiduro lepida

Collu rici ncl o tenebros o

Artornus leucorhyn chu s

Aplonis opoco

Myzomelo cordinolis

Zoste rops conspicillotus

Zosterops cinereus

M e gozoste ro ps polouensis

Erythrura trichrao

Audubon shearwater, Ochaieu
White-tailed tropicbird, Dudek
Brown booby, Kuel
Red-footed booby, Kuel

Little pied cormorant, Deroech
Great frigatebird, Kedam

Lesser frigatebird, Kedam

Yel low bittern, Cheloteachel
Pacific reef heron, Sechou

Rufous night-heron, Melabaob
Gray duck, Debar
Micronesian megapode, Bekai

Banded rail,Terriid
Slaty-legged crake, Ulerratel
Wh ite-browed rai l, Sngorech
Purple swamphen, Uek
Common moorhen. Uek
Great crested tern, Roall

Black-naped tern, Kerkirs
Bridled tern, Bedebedechakl
Sooty tern
Brown noddy, Mechadelbedaoch
Black noddy, Bedaoch
White tern, Sechosech

Nicobar pigeon, Laib

Palau ground-dove, Omekrengukl
Palau fruit-dove, Biib

Micronesian pigeon, Belochel
Palau owl, Chesuch

Jungle nightiar: Chebacheb
Vani ko ro swift let, Chesisekiaid
Micronesian kingfisher. Cherosech
Col lared ki ngfi sher: Tengadidik
Cicadabird, Kiuidukall
Palau bush-warbler, Wuu I

Palau fl ycatcher, Esisebasech

Palau fantail, Melimdelebteb
Palau morningbird, Tutau
Wh ite-breasted wood-swallow
Micronesian starling Kiuid
Cardinal honeyeater, Chesisebangiau

Bridled white-eye, Charmbedel
Dusky white-eye, Chetital ial

Palau greater white-eye, Charmbedel
Blue-faced parrotfinch

Resident
Resident
Resident

Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident

Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Endemic
Endemic
Resident
Endemic
Resident
Residenc

Resident
Resident
Resident
Endemic
Endemic
Endemic
Endemic
Resident

Resident
Resident
Resident
Resident
Endemic

Resident

Source: Engbring 1988
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res()rt der,eloprnent, road building aud other pur.
poses such as asriculture is increasingly taking
place or being planned for areas of Koror and
Babeldaob. .tthotrgh no assessnlent of the total
area of uplancl lbrcst destnrction is av:rilable, tlre
information ol1 cllrl-ent EQPB-pennitted earth-
rnoving and dreclging projects (EQPB 1994) incli-
cates thilt zrpproxintatc.ly 30 miles of'new roerds have
been built or are planned for areas of Babeldaob.

As well, zrlthotrglr little is known aboul the
quantiw of'terrestrial lrabiurt or I'egetation rvhiclr
has treen clestroyed by brrnring, it is rrnclerstood
that the origirls ol'sonre areils of savanna nray be

traced to btrnring activit'l' mther than natrrrzrl
origins (Canfield l98l). Road btrilcling and l)rrrn-
ing lbr agrictrltural :rnd other prlryoses directly,
clestrov uplancl forest :lncl other h:rbitals, :rncl c:rtrse

tlre clesradation of soils throtrglr erosion. In aclcli-

tion, sedinrentation resultir-rg liom erosion can
srnother rnallgro\re lbrest habitat and have irrr ad-
verse itnpar:t on the vert' basis of ntarine life in
Pirlatr, the leef systems.

3.7.2 Lorge-scole development

Fortrtnatelv, in the past, darnage to tl"re nrangn)ve
forests irnd otlter irnp()ltant lrabitats :rppeirrs t()

have beerr mininul. According to F-nvironnrcntal

Qtulirl* Protection Board recorcls (EqPB 199-l),
the only significant destnrction tlf'nrangroves dtrr-
ins the past ten yeam h:rs hrer:n the loss of lll-r act'es

irr Ngatpang State drrc to carlsevriry cor)struction. It
is known thirt sorne filling o[ nrangrove fbrests was

done cluri n g th e.f apan ese adm i n istration (approxi-
rnately l9l4-t 945), llrt no records are available on
thcse activities.

Howeveq nlany areas in Babeldaob are nnw
cles i gna ted fbr- possible large-scal e de.vel opments.
Llnfortruratell,, the oceanfront location of many of
the rnangrove forests makes thern prinre tat gels fclr
destructicln for the pulpo$es of resort develop
nrent. With the increasing lbcu in Palau toward
cconornic clevelopntent throngh tourism, this is
likely to beconre a rnole .significant issrre in tlte
firtnre. In fzrct, a reccnt pr'oposal fbr a large-scale
resort dcvelopnrent in the village of Ngesaol in
Korol callecl f<rr the filling of approximately 40
acres <lf lnirngroye forest (Brewer l99l ). The prc>
posal for this prcrject is cun'entll,under reriew by
the tlS Arrrrl' Corps of Engineers.

3.7.3 Demond for water resources

It is also clear that proposecl large-scale de,velop
rnents caterirrg to both torrrists and the expectecl
increase in Palau's population may substantially
irtcreasc the burden olr water rcsources in Palau in
the hrture. This uill be a major isstre frrr Koror State
in pilrticular althotrglr it is nf some national signifi-
can ce as well. hr cr eases in clemand fr.rr wate r supply
tna!'ltave several efl'ects irr Palarr.

Fint, new sourtes of fiesh water nray have to be

tapped. For irtstauce. the Melekeok \4latershed
Mauasernent Plan indicilte.s lhat "increasing the
storage capacity" of Ngardok l-ake by brrilding a
small d:lnr n:ight be olre way to generate aclditional

Sedimenution in ofthore woters
of N ga rchel on g hos srnothered
ond detrcyed mongrcvs,
(phon rEroduced courtesy
of Environmental Quoliry
Proteaion Board)
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water supplies lcrr increased development in Mele-

ke<>k (US Soil Llonsen'ation Sen'ice l99l). How-
ever; such ;r clevelopmetrt would nrost likely ltave ittt

eft'ect on tlte ecolop' of Ngardok l,ake, and iln
irnpirct on sonle of'the best retnaining h:rbitat t'rf
the esttrarr-ine crclcodile, ?ur crlditngerecl species

which inhabis the lake.
An increasecl dem:tnd lbr [t'esh-tr'ater resotlrccs

cnn also result in depletion ol'the strpply availablc

for rrses strch as srrbsisteuce agrictrltttre. This im-
pact, in fact, may alread;- be occttrring in Koror
State. Some people belier,e that the Palau Pacific

Resor-t, a large-scalr toruist resort in Meittus, is

clcpleting a substantial amottut ol'grottlrd wntet-

Irorn tlris art'n. This infortnation was repot'ted ]l'
rillargers fronr Nleiuns who nol-i(ed tl'rat. foll<llrittg
thc clcvcloping of this resort, their taro patcltes
apperlrt'cl to lrolcl insttflicient water. ,{lttr<ltrgl-r tlris
irnpact is otrlv coniectttral at pl'eseut, it certilinly
merits firrthcr sttrclv ((lassell, Otobecl & Aclelbai

l9e2).

3.7.4 Pollution

Asirle li-orn creating problerns {bl strbsistence agri-
crrltrrrc. extrenle depletiorr of'water frour the f leslr-
r.rater lerrses may allolv lirr salt-water itrtnt.sion ittto
thcse reserles, rerrdering the liesh-watct' resource

brackish ancl rrseless. rvtrirt.cr re$()urc(.s iIr P:rlittr arc
iilso being alfectecl bv pollrttiort, zrlthorrgh the ex-

te nt of this irnpact is rtuct'rtaitr. Ol gnrve corlcerrl
is the incrt'asins use o{'pestici<lcs b1' foreign firrrn
hclpcrs and the thteat it poses for local w:rtet'sltF
plies, particularrlv rrhen g:rtdens are located close

to rivers.
Groturcl+vater centarnirration ma1' arlso resttlt

frum irrrprc>per disposzrl of solid wastes. poorl;" tle-
signed larrcllllls, ancl clef-ects in public sewet'syritenrs

<>r septic tanks. E:rch of tltese pollution sotu'ct:s

l'el)rese nL$ an isstte of sotnc significance in Palatr at

present (EQPB 1994). It also seenrs obviotts, 15iven

thc projected increases in tolrrism lud the Palattan

population, that polltrtiotr problerns fi-ont rv:rste

disposal will contintre to be a signilicant issue in the
ftrttrre.

Pollrrtion from solid waste disposal and clirt'ct
<ltrrnping <>f wastc also has potcrttial to adversely
:rffect terrestrial habiurt. This i.ssue is particularlv
relcvant in nrangrovc ltahitirt, rvhich interfirces lantl
ancl seir. In Palatt, such pollrrtion is et significilrtt
issue iu at least one locatiot't, Kor or State, lvltert: tht'
lanclfill site is ctrrt'entlv located acljacent to alr nrtil

ol'mangrove ftrrest. fieepage of oil and metals into
rnans'oves fi-onr dris lanclfill site is cattsitrg sonle

c<lntarnitration of sttrrotrnding tltarine aleas

(EQPI] leel).

3.7.5 Use of vegetotion

Utilization of tcrt'estrial vegeurtion has also aI:

I'ectecl hirbitat in P:rlatt. For exarnple, the logging
opcrati()lt r.r4rich lv:rs itr oPerltion in Airrteliik in-

clLrde<l tro provisiott f<rr replarlting of trees for

tinrbcr. Thrrs, it is likcly that tltis logging ()peration'

in additiorr to havit'tg atr ittrpact on primary r-rplatrd

firrt'sts. htrs also retrclered il latge ar-ea iu Ainreliik
vrrlner:rble to erosiotr and soil degmd:rtion, rvhich
rniry' inhibit the exist.errce o{'sttch foresls oll tl'lese

lands in tlte future. F()tttln:rtel)', logging activities

are relatilelv nrittintal itt Paliru, and with edtlca-

tional atrd cttlbrce tttettt actil-ities sttch Poor
r('s()rlrce rn:rtlagelnelrt pmctices could be curbecl

in ftrttrre.

3.7.6 lntroducedsPecies

Asirlc fiorn genctal tht'eats cr-eated by increirsed

lrurtran prese l)ce artcl tlevcloPnlel]t, terrestrial
hatritat and platrt species mat'be tlrreirtelted by the

irrtrclclrrction of'exotic plants and animals. There
are 428 kntnvtr alien plant taxa in Palau. Exotic
weccls strclr irs l-artttttttt, (ettrilrQ a.r'td ()ltron'ol.oettrt

odoxtl.rt. are the lbctts o[ ctlrrellt lliological contl'o.l

efforts. Otre specie s, tr[ennnio peltatu, wlrich tetrcls

to spread rirpidl,v irr distttt'becl at'c:ils' has clisplaced

or injtrred nirtivc flora iu sotne :ut:ts' atrcl Iariotls
col)tl'ol nleaslll'es are beitlg pttrsued (Ca-ssell,

Otobecl & r\delbai 1992).

Sotne ex<ltic plartt species lvhich were intetl-
tionillh' introdltced fclr httrnarr <lr livestock foocl

production have crc:aterl pr'oblems by 'escapir-rg'

liuru cotrtrollecl situati<tns ancl outcompetilrg lra-

tive flora ((iassell, Otobecl & Adelbiri l!)92). Ortc

strrlr problenatic exotic spe<'ies is Setarir\which w:u

introclnced tn provide lood for livestock zrt the

Nekken Experi nreu tal Forcst t1' Stati olr. I n t rocluce cl

rn:rrnnrals :rncl insects have not catrsecl major prol>
It'ms for llati\ie or endemic flora. althotrgh the

intrrrcltrced cocollut beetle (Orvrles rhhnrnas) dicl
rrrtrclr rlamagc to cxotic cocorlttt pahn ( O<tros tttt-

riJ'mr L.) plan&rticlrrs before it was eventtrally con-

trolled in the latc l9tl0s. Two ilrtrodtrced bircl
species, the gr-eater sulphtr<rest.ed cockatoo (()a-

rttttra galoila) ancl tlte cclectts parrot (Etlcdus

rurnlrr,s). which c:rl the tetminal btrds of several
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native iurd endenric pirlnr species grtu'ing en the
Rock Islands, have been the catrse oI'thc denrise o{
these palnr spt cies in Rock Islalrd forest vegetation
(Oarrfielcl 1981).

3.7.7 Volue of endemic species

P:rl;rrr's enclernic plants represent uniqrre species
not found elsewhele. Etrdernic plant species, har..
ing er,olvecl in the clist-irrctive enrironnlenI of Palarr,
are obviorrsll'ecoIogically irnportant species for tlre
maintenance <lf ecosy.stenr fiurctioning. Enclertric
species also o{ien h:rve traditional rrses. ancl thtus
are irnportant to the rnaintenance of cultuml hedt-
age irt Pacific Islancl societies as well. As del.elop
rurent activities (specificalll', construction of roads
and large tourism developnrcnLs) continue to gt'otv
in P:rlarr, it is inrperintive that the status of native a.rrd
etrdenric plant species be irccut'ately recorclecl to
allow for protecrion where necessaly.

3.7.8 Value ofterrestriol hobitat

Support for species

Manvof'thc planus in Palau srrpp()rt traditional and
conterDp()tiut, uses; plant.s and tcrrestrial habitats
also ptrform variorrs supp()rt {iutctions. Terrestdal
hirtritat ancl pl:rn t cornrntrnities provide shelter and
frxrcl f<rr animal spc.cies whiclr ;rle h:uvested by

20
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Notive polm,Pinanga
insignis, in Brest
Vegetotion seryes to
hold soils ond prevent
erosion, ollowing for the
maintenance of water
quality in Polau's logoon.
(photo:Demei Owbed)

hnmans. tlpland fore'st vegetation suppor-ts the
Micronesian pigcon ancl the Palau fnrit b:rt rvhiclr
are hirn'ested for strbsistence and c<>rnmercial
purPoses.

Soil protection
Vegetatiorr also serles to hold soils and prevent
err-r.sion, allon'ing frrr the rnaintenance of rvater
qualif,v in Palau's lagoon. This is indicative of the
manller in which terrestrial systems suclr as up
Lrnd forests aue intricatelv comrected with the
health of nrarine sy$tetns. Secondary \€getatioll is
of particulal' intportance in preventing erosion of
l:trnred or olherwise distrrrbed arcas. The presence
of secorrdarl vegetzrtion also iillows for acctrmula-
tion of humus and nutrients irr these disturbed
s<:ils so tha(, thr-ough succession, forests can be
regencrated.

Rofe of mangroyes

Manglove forests, in particular', perfornr several
support frurctions, ancl are a viurl lirrk between land
irncl sea. They prrrvicle vital lish spawning and
nlrrser-v grorrncts as well as habitat and foraging
grorrnds fbr various rnarine invertebrates, birds
and fnrit bas; tl-rey provicle a settling and filtering
ground lor waters entedns the lagoon; and they
export a higlr lrncl sustained amount of organic

ii!';r'i''v.
I
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matter into the othenrtse oligotrophic watem of
Palau's lagoon (Hamilton & Snedaker 1984).

Yalue for tourisrn
Finally, terestrial vegetation and habitat may have

a value for tourism rvhich to date has been largely
overshaclowed b,v- the spectacular marine enr.irorr-
ment in Palarr. With the new ernphasis on ecotour-
isnr, torrrism in all habitats has significarrdy
expanded. It is very likely that, if desired. hiking
and other opportunities to view terrestrial habitats
in Balrclclaob ancl elsewhere could be strccesslirllv
malketed to dmw totrrisrn.

Other uses

Bird species hgrrre significantly among the terres-
trial animals which have historically been directly'
trtilizecl by hum:urs in Palatr. Foods from certain
birds, strch as tl'le eggs of the Micronesian mega-
porle, were resened for chiefs and thcir partictilar
clau. Other bird species (such as pigeons and
cloves) and their eggs have historically been htrnted
for strbsistence f<rocl (Engbring 1988) . CrtrrentJy,
pigeon :rnd dove species are illegally hunted for
srrbsistence ancl comntercial ptrrposes, altllorrgh
the level of exploitation is not known.

M:rny bird species also have cultural signifi-
cance, and bircls are an inrportant elenrent in many
Palauan legends. Bircl species rnay also represent
an economic resource with respect to the de-
veloprnent of a diversified totrism industry. Bircl-
watching is increilsingly an irnportant part of na-
ture basecl torrrism, for which Palau has great
potential. The popr-rlarity of recent publications

srtclr as.fohn Engbing's lieltl Guide to tlre Birds oJ

Pahu (l9lJB) is one irtdication of the growing inter-
est in suc:h environmentally based actirities.

Fruit bats are the only other purely tertestrial
native animal species which is directly exploited by

hrunans in Palau. Hrurting of fnrit trals for subsist-

ence historically has not been prevalenl in Palau.

Howevet; a comrnercial export trade of these

species to Grtam has occttrred in rccetrt titnes.

Some dornestic livestock husbandry does

occur, mainly in the forrn of pigs aud goats species

raise cl fbr subsistence purposes. Contntercial
potrltry procluction is increasing, and Iimited cattle
rzrnching occurs at the Nekken Fotestrl' Denrolr-
stration Station.

3.7.9 Ecologicol significonce

Asidc frour species which are directly utilizecl by

hrrmans, the great ecological signiFrcance ofcertain
ten'estrial iurirnal species shoulcl also be tnen-
titrned. For instance, the diverse flora of Palau

cclulcl not Ilirve evolvecl withortt the presence of a
dive.rse insect population. Avian and reptilian
species are also irnportant ecologically in that many
of tlrese species sen'e as necessaly controls otr in-
sect populations (Gressitt 195.1; Owen 1'977).

Interrelotedness of species

Given the fact that the diversit,v of terrestrial vertc\
brate fhuna in Palau is extremely low, the role of'
eaclr of the existing species in supporting or con-

trnllirrg other organisms is rrital. In such a small

systenr, conservation of verlebrate popttlations is

-
-?t

i'
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Micronesion rnegopode bird nest. lncreosed
use ofRock lslond beoches for tourism ond
reoeotion hos resulted in disturbance of
m egop ode nesting sites.
(photo Demei Otobed)
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especially important because extinction of one
species may have a great impact on other ecosystem
components (Gressitt 1954).

The status of terrestrial animal species is
strongly detennined by the availability'of adequate
habitat. In this regard, animal species are, by defini-
tion, affected by anything which aff'ect.s the terres-
trial habitat. It shnuld be noted that the srnall size

of Palau, which lirnits its ten'estrial habitat fronr the
outset, reqLrires that extra caution be t:rken wherr
assessing der,eloprnent impacts on the environ-
ment. Seemingly rcasonable activities may have ir

relatively bigger impact in Palau than in areas n'itlr
a Iarger land base, and this impact is directly chan-
nelecl to arrirnal species ancl others (includirrg hu-
mans) depenclent on terresrrial habitat.

lmpocts on bird populotions
f,oss of temestrial habitat is nol a major issue witlr
respect to bircl popul:ltions in Palau. The impact of
clevelopment on upland forests limits the habitatof
forest birds. Increasecl use of Rock Island beaches

for tourisrn and recreation has restrlted in clisturl>
ance of Micronesian megapode nesting sites. Fire's

also destrny lrabitat of'avian species. Loss of avian
wetlancl habitat clrre to development or clecliuc in
traditional wetlilnd taro ctdtivation will also un-
clotrbtedly be a maior issue in the firtrrre, given the
increasing pressrrres for development (Engbring
1988).

Illegal hrnrting may also be causing the decline
of some avian species in Palau. For instance, there
is concem over the illegal hunting of the Micrr>

nesian pigeon. Aconstitutiona.l provision which de-
signates shotgrurs as illegal by law has had some
effect in curbing the harvest of birds. Apparently,
however, pigeons arr being shot and can be foturd
fairly regularly in markels in Koror. Pigeon is also
:rdvcrtised and arailable at many local restaurarrts.
Horvever, the overall level of haruest of pigeon for
subsistence and cornnrercial purposes has not been
quantiflecl. Dat;l <ln harvest of l\{icronesian nreg"a-

pode eggs and other birds species was also unavail-
able despite the fact that rhey are being collectecl
ancl eaten.

Forttrnately, the indicirtiolls are that most resi-
dent bird species of Palatr have healthy populations.
No native species have become extinct, although tlre
Micronesian nregapode is on the US Endangered
Species List, and sever:rl species have become rare.
The Rock Islands sotrth ol'Koror, most ofwhich are
steep ancl inaccessible, have proviclecl a refi.rge of
relatively undisturbecl habitat for the native forest
bircls of Palau. Soure denrog'raphic changes, strch as

declines in the htrman poprrlations of the Sorrthwest
Islands, may actually rl'srrlt in increased habitat for
seabirds (Engbring 1988).

Bot populotion issues

A recent survey of frrrit bat poprrlations in Palarr
indicates that these poprrlations are still at healthy
Ievels (Cassell, Otobecl & Aclelbai 1992), although
there is so[re concenl over- tlte increasing export
of firrit bats to Gnzun. Fnrit bat populations rnay

also be affected irs a result of the loss of native
upland forest habitat.
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Marine environment

4., Generol

1'he Rcptrblic o{ Palittr is endowecl ttith a higlr level

oI' cliveniitt' itnrJ abtrndartce ol' rrtirrinc t'esolu'ccs

rvhich historicall'r' lrirve provided one of thc tnosl

irnportarrt fcxrd sottrccs {krr the popttl:rtiotr. (irnr-
rnercial clevelopttretrt of ttrarine l'es()r.ll-ccs is :rls<,r

cttrrcntlv being pttt'strecl ?N olle ilvcrlue tolt'lrcls
ircl'rieving strstlirrerble ccottotttir: dt'r't'lopnrcnt [i>r

the corrntry. Although figru'es Ior all trlltritte
lcs(rul'ces are n()t availallle, it i.s cstirnaterl that
Pirlatr ltas 1,357 inshorc fish species. B), conrpitri-
son. the cAstel'n (larolint' Islancls al'c estirl)atccl to
have 1,149 spc'cies, and tlre It{lrshall lslancls tt27

specit's. Palatr also ha^s livt: ertdetrtic specics of
rn:u'irte lish (Mt'ers l9Ug).

The richness ol'rnarine habitats of Palatr has

rrnclotrbtt-rlly selvecl to enltartce tlte clilersin'of its
nrarine rcsourres. Being a high islaucl, Babt-lclaob
has pcrcnniltl strr::rnrs. rivet's, irncl rvcll clcvcloped
nlarlgl'ove Iorcsts rvhich ;rt'<n'icle a strstirirted llorv of'
nrrtrienLs l() the occ:ul. N[atrgrole irtrcl seatgrass

hirtritats arc' reqrtirccl b1'the )-oung ol'a largc vitt'ien'

of'nrarine fishes, sotne of rr'hich n.tiglirtc to coral
reef's irs aclttlts (Mlt"rs l9ti9). Palatt also lurs scvt-ral

c<l:lstirl bavs lr'lt icl t puovi tlt' sltel lercrl, llr.ltrictl t'ri ch
csttrarinc habitats fitr irn't'nilc attd otlret' ttrat-itlt'

species.

Srrn'orur<ling the nr:rjolitr' <lf the islands of the
Ital:rtt alchipelirgo is irtt cxtetrsive barrier t-eef st,s-

tcm enclosilrg a lagoon s'ith arl ilrc:t of '.tppl'oxi-

rnatelv 5()0 sqrrare uiles (l,l5l'r srltrarc kilotuetlt's).
Historic'allr,, l:rgo<ln:rl !v:ltels hirve lteeu thc nrititr
fishirrg trt'cnncls iu P:tlatt (f ohanues l9ttl ), btrt reef
cltirnrrcls, rcef Ilirts, ancl rcet'slopcs irlso provicle
prorl uctivt' fish in.r; grorrr rcls.

Extensil'e reef slsterns are also l)rcseltt at Pele-

lirr, furgaur, antl the Sorrtluvt'st Isl:urcls. Althotrgh
not of ntrrch valtte for fislrelics rcsources to <late.

thc isolittecl tnitritte lakes in'side tltc Rock Islartcls

hirre erolvetl ittto nr:rlitre slstc'rlls ttltiqtrc to Palau'

Krl'angel ancl Ngat'tt:urgel, to the trorth of tltr' bar-

fier reel. itre irtolls rvith thcir owrr lagootr llucl leef
svsrcnrs. In adclitiort to tltese reef :rncl lagtxrtl

res()urces. Palart has claillred a 20Gnrile F-xcltrsile

Er:<xroutic Zone (EEZ), wltich is riclt iu ntigt'itt<lry

irnd occarric fishert' resollrce\.
But. as uith other resotlrces pleviotrslv clis-

crrssccl, tlte sct'ttrirtg abtrrrclnucc: of' the tlrat'ine

leriourccs of (he cotlt-ltrf is tclnprrc(l llv tlte snlall

base siz<: ol-this islancl niltiol). Ecrttlonric rlevelop
n-r(:r.lt straIcgics litr trtilizaticltr of ltrltrine I'csotlrces

rnr.rst tltcrefirrt- fbctts on lll:ltritgelrtettt lbr contt"ol-

lcrl and srtstairutltlc h:rn'est.

4.2 Marine habitot

4.2.1 Range and distribution

l'lstirnirtes of tlte atcir of rn:tritte hallitat-s in Palatr

are provided in Tirble '1. l, Figrrrcs ilre ll()[ inclttclecl

Ibr habiftrt arcas bevrtlrd the l:an-icr rt'e{. althotrgh

it slroLrlcl lrc rcc'ogrrized that the ac:tlrnrl nrilt'ittt'

h:rbitat ol'Palatr erte trtls to thc 20()-rtrilc EEZ.

il{an{rt^ove l<trcsts ilttcrface l:ltlcl and st'il atrcl

are inclttclc<l in tlris chirl)tcr irs rvell l)ecatue of tlrt-ir
vi tal i rn po lt irucc ftrr tttai rl tiri rt i n3; tnit t'i tt c t'esotl rces.

Thblc 4. I does not cle tail ltt'elts of t'o:rstirl llltv ot-

snnrlv beach habitat, altltotr.qh Pal:rtr cloes irrclrrclc

selelat Iairlv lar-gc estlurt-itre ba1's. Ngc'r'cl'rtetlrttt Bav

on thc r,r'est sitle o['Birbeldatlb reprt'scltts otre ol'thc
largc'st ct>astll bitl' ccosrste ttrs in Nlicronesia.

Sanclr' bcirclt ltabitirt also interlirces the laltd

irncl seit iu Palntt. btrt r,till bt: cxrttsirlct'ecl as ttrirrine

hrrbitat lilr the putposes o[ this lcPOrt. Nttntcl'tltL\

isolntcd sandl'beacltes exist itr tlte Rock Islarlrls.

A significar'rt allrolrttt of sattdl' bc:rch habit:rt ltlsr-r
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Table 4. I Estimoted area of fishing hobitots by stote (sq ,un)

Mangrove Inner reef Outer reef lagoon Total areaState

Anpur
Peleliu

Koror
Airai
Aimeliik
Nppang
Ngaremlengui
Ngardmau
Ngaraard
Ngarchelong
Ngiwal
Melekeok
Ngchesar

Kayangel

0.0
4.9
t.6
7.9

2.8
6.3

4.0
7.2

3.4

t2.l
t.3
t.7
1.8

-0-

45.0

2.6

35.5

19.?

22.7
8.2
2.7

7.5

t3.8
23.2

23.0
5.8

8.4
6.9
7.1

186.6

-0-
-0-

t00.0
4.0

77.0
7.1

t2.3
I t.0
t7.3
8r.3

-0-
-0-
4.7
-0-

2U.7

-0-
-0-

500.0
30.0
55.0
t5,0
t5.0
22.s
23.8

325.0
t2.l
-0-

23.0

12. I

t.033.s

7.6
40.4

620.8
64.6

93.0

3 t.l
38.8
54.5
67.7

431.4
19.2

r0. I

36.4

19.2

t,529.8

Source: Division of Marine Resources 1990

occurs along the northeast side of Babeldaob
Island including Ngir.ral, Ng:rraard, Melckcok and
Ngurrchelong States. as well as Kavang(:I, Peleliu
and Angtur and tl'rc Southrvcst Islancls.

The variecl nrarirre environments of Pal:rrr ol>
viousll, prol'icle lrabitat fbr n wide range of nrar-ine

species. In purticrrlar, the laeoon and rcef flats,
clxrmrels and leef slopes support sorne of' the
richest arcas of nrirdne fhunil lorurd worldwide.
Coral lect'habitat is also now the rnajor drawcilrd
frrr :l lroonring tourist inrhrstr.y in Palarr. Sandv
bcach are:rs havc rlways prol'ided irnportant nest-
ing grotrnds firr seir tur-tles, ancl these:rrcas are also
bciug incrciuingly utiIizecl bv totrrists.

4.2.2 Functions of mangroves

As with any nrarine area, tlre integriq,of the ovel':rll
rnarirre svstcrn ilr Palau is highly dependent on
coitstal ecosJ,sterDs strch as lnangrove wetlands ancl

shallorv rvater reef ancl lirgoon areas. Mangrore
frrrests pelfcrrrn ser,eral finrctions vital to ln:lilrten-
iurce of healthv irrshore marine resorures.

First, thev pr<x'ide spawning ancl nrrrscrv
grorurds for nranv s;recies of'marine fish, alreaclv
clescdtrecl atbt>r'e. It is knor,l'n that snappers. nrilk-
Iish, and g ouper species at lcast rrtilizc n)ansroves
to s()nre degree in larval, jtrvenile, or udult stages

(Hamilton & Snedaker l9B4).
r\I:urgror,e q'sterns are also extrernely Prochrc-

tive, and expoil a ltigh an<l srrstained amorurt o{'
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A mongrove tree, Rhizaphora apiculata. (photo:Demei Otobed)
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Mangrove chonnel. Mangrove forests
provide spowning ond nursery

grounds for mony species oflrnorine

fsh, os well as providing o senling
ond ftltering ground for woters
entering Polou\ logoon.
(photojDemei Otobed)

()rqilnic rllilttcr irrt0 tlrc ()ll)('rwisc ()ligotr<tPhic

\r:l t cl's ol' Pltlatr's lagr xrt t. l)c'corttp<lsi tl g tIr irtt gl'( r\'('

littc'r' is a lirotl s()rrr'('(' lilr lrrirtrirrr'( ()lrriurtters sucll

as rnolltrsks, cralrs, ;urcl ;rolr,r'lrilctc \\'()l'nls n'lticlr
arc. in tllul. eittcn br,surall or'-jrncnilc lish. Srnall

and vorrrtl; flsh st'rle as ir lilocl s()ut-c(' lirr largct'
irrslrorc spccies l,hich trrigtatt' to lccrl itr shallolr,

\\'iltel urr:ls. Thrrs, it nrar' lrt' sccn lhat rrranqnrvt's

irrt' a r,iLll lirrk irr troPical rnarirrc lirorl rvebs (11:rrrr

iltorr &Sne'rlukcl l{)8.1 ). so thc clestnrctiott ol ruulr-

gr'()\'(]s ('an llil\'(' rlt'r'astatirtg cfli'cts ()tt ittslt()t'e :ttt<l

olllshor-c lislterit's.
Nlurr groYe [i r rt'sls :rlso scrl'r' t o ;rrr^ itlt' a sct tl i n g

luncl fil t cri rr g grrr t r ncl lirr- u'al o's t:r t tt' r-i r ru t hc' lrtgtxr t
of Palatr. In tlris lvav nr:lllgr'()\'t's I)r'cvrnL thc irttrrr-
siorr ol'cxccss sc<lirncrrt irrt<l coaslal \\:illels, rvlticlr
t:otrlrl cl:rnutgc Iish. irn'e rtcbr:rtc' atrc[, in l)irt'ticrtl:rr.
colirl polrtrl:rti()r)s.'Iht' coutril)lrti()rI ol' ntatrgtrlc's
to ovt'rnll lirgoorral n'att'r-clrralitv i.s also irnpoltarrt
irr sustairring lrt^altlw sl()cks ()l' nrilrinc rcsor.llc('s
(Hunrilton & Srt'<lakcr l!)lt{).

Fi nallr', n langr'( )\'cs. ('sl uarir r r bavs, ltr<l sl tal lon.
u'atcr lau( )()rt arr cl rt'cl' itlclt.s prori ck' l r alri tltt nrr cl,z l vl'

f'cccling R'nrrrrttls lirl. slrt:cics ol' Iislr ittrc[ irrvt'r'tt'
l)l'irlcs. Irr Palarr. nlan!{r()\'(' firrcsts ilr-e tlx' lrabitat
ol rrrarrgrolt' c'r'abs irncl t larrrs. rthiclr lle irnptlrtlrrt
sttbsistr'ttc't' lrr <l corttrrtcrt'ial rttarittc l't'sol rt'( cs. Scit

t'rrt'rrrnlrcr', gilrrrt cllrrrr, un<l trr x. h rrs inhubit tht'shal-
11l1s llsgooll iul(l inncr lt:cl llats. and :uc [ltt' talgt't
oI strbsistert('c :ln(l t otttrttt'r'cial rt:t'l' gleanitrg. Iicl-
gr:rss arrcl seil!{rnss bcrls irt sltallou' ir<lturtic ltabit:tt

prrlvirlc tht' ptitniul loorl sottl't'c Irtr lirbllitJish arttl
rhrgong irt Pirllttr.

4.3 Mdrine hobitot:
significant issues

4.3.1 General

1'lrt' irrrpoltlul( c li)t' Palatt ol' ltraitrlilillinu ltcaltltr'
arr<l [irrrctiottittt areas of'rttat'itrc lr:tlrit;rt, l)al ti( LF

lirrlv coasl:rl trtit ri t t c hirbi t at. r'llt t ll()l l>t' ovt'r-ctlt l>ha-
sizt'rl.'l-lrc rtr:tjori tv r tl- thc pct-t'cilecl op;tot ttttti titts
lot ittc't'citsill[l t:('()lt()lttic st:ll-strfllc'ierlcf itl Pirlatt

firt'r rs on rrtili zatiotr of' r csottrccs tr'lr icl t trrr- rlirc<'Ll1'

or inrlircctll rlepcnr[ertt rll.)()l.t c()ast;tl ntttt'ille ltabi-
lat. ,,\s a rclativclr, strt:rll isl;tnrl tr:ttiott, Pnlatr hirs a

vt'rl lilrritccl un)ount o{'sttclr ha}rititt. It is therelirrc
irrrportartt tltat i rllxt<'ts rttr t oltstitl tttltt'ilrt' lrallitat
lrt' rlrratttilit'rl att<l tnorritrttttl. lttrcl that sttt'ttt- level

ol lorrg-mnge plattttittg lx' itrtprletttcttted trt ellstlr('
tlurt lrtt arlt'rltratc :ltrr()rltlt ol'sttt:h l'rattlitlt is clt'-sig-

rratctl ittt cl plc'scr-r-r'rl.

4.3.2 Development and
populotion Pressures

Irt tltr' {itttrre. ttrarilrc ltirbit:rt irt P;llarr is likelv Ltr

srrfltr Iteun atrrl ittcrcltsirr.g t)t'cssttr'('rlrrt^ (o clcvel-
()prI('n I i nit ilrt iVt's ar ttl Ptlptrlatirltl gt'rtrvllt. Alr caclr',

ck'r'<'klptrrettt eflbrts art' ltalittg bt-rtlt rlit'cct atlcl

irrr[in'ct irrtpact.s ()rl tll(' ttt:rt'itrt: cttt'irottntctlt. Di-

l'('('t inr[)acts lrrt' lX'ing ('tcatecl. firl. tlrt' tI)(,st l)al'1.
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hv drerlgean<l-fill activities in Palatran wirters fol'
pur-p()ses of' rnarina/dock cler,elr)pntet)t, irncl lirr
obtaining nral-erials for roacl btrilclilrg, EQPB rec-
orcls show lhat, throrrgh tlre permitting process,
nrore thirn ll7 l,850 squ:ll'e l'ee t of sh:rllorv reef flat
habitat have bt-en desh'oyed b}'ch'edging or filling
(F-QPR l{)94).

D redgc*ancl-fi I I :rctivi ti es h en ce redrrce shal I o$'
:rqu:rt.i<: htbitat whit:h is rrtiIized by irtvertebrate and
vertcbrafe spccies. Species which gt:rze on sea-

sr?sscs strch as rabbitfish :rnd cltrgonu zlre particrF
larly rrrlner-able to strch habitat clestnrclion. [n
acldition, clreclge-and-{ill actirities nlav ciruse
incl'easecl sedimentatiotr in nealbv rnitdne cclll-
munitics. lr,hich has an irnpact on fish and inleltt'-
brates. Althorrgh pernrit records do exist whidr
alltxv drcrlge-and-fill lrctivities in Palau to be qrurn-
tifiecl, it is rlilTicult to quilndq' tlre over:rll indilect
intpacts clf rheclge anrl fill on lrrirrirre ecosvstenls.

Other clirect irnpacts on rnarine habitat arc
crrrlte(l try thc increasecl use of marine ilreas for
totrrisrtr baserl lctiviries. [t is knorvn, for exanrple,
th:rt constiurt anchorilrg at villiorrs clive sitcs in
Palatt cituses danrage to coral lecf conrmrrnities. It
is also obrriorrs ttrat. increascd torrist Presence anrl
lccrcnti()nal rrse ol-the Rock Islands is disttrrbing
sea tultle uestine sites.

Direct clcstnrction of rnangrove habitat hasalso
occtrrred, irltlrorrglr trot to tlre same ext,et]t a$ ir-r
many otller Pacific islands. .A rccent development
to buikl it ciulservav irt Ngirtpang clestloy,ed 35 acres
of nuur gror,e habitat. Th is clcvckrpnren t deci rnated
cr:lb ancl cliun resotrrccs in this nrangrove area. irnd
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D o m aged rnangrove forest
in Ngotpong. (photo reprducd
cour€sy of Envircnmenbl Quahty
Protxtion BurQ

ruill most likcly r-edr"rce the inshore fisheries of Ngat-

Pang.
Although irnpacts rerrxrin uncltrantifiecl, it is

clear thut the sediment load to Palau's rnajor riven
has incre:rsed drre to road cleveloprner)t and ftlest
btrnring. The rcstrlting increirsed flow of'sediments
to coastal lvilters is poterntially toxic to corals ancl
()ther nrilrinc olganisrns, clecreases water quality.
aucl ntay cAuse elrtr-ophicarion of sh:rllow rvater
areas (Carlent.er & Maragos 1989). Frrrther, direct
observirtion indicates that secliurentatior-l and run-
offfrorrr improperly en.qineered rolds is smother-
ing and clestroving ar-eas of rnangrove folest irr
Ngatpang State at least.

Pollution impocts

Pollution has a direcr impact on the rnarine
crnironrncnt, parricularlv in K<rror State where de-
r.elopnrent ancl poprrlation are heaviest, :rnd also
increasing. Recent tesls of rnarine w?ter at a loca-
tion irr Korot' State showed coutanrinatiorr witlr
t'ecal colifbrm nnd other ty?es of bacteria. Investi-
gation of this contarniuation by EQPB restrltecl in
a listing of sevelal potential carl{ies, the rnost likelv
t:rre being a ptrblic seh'er- s)'stern which is rapiclly
approaching capaciqv (EQPB 199I).

Polh"rtion resrrlting frorn increased shipping
tmffic irrrd fronr foreign fishing vessels drrmping
wast.c into tlre harlrcr is also a concern in Palau.
Tests trl'the water qualigv of Mirlakal Bay, the rnajor
slripping portof Palau, showecl high ler,els of clrlc>
rophyll irr this :rrca, indicating a high potential fbr
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Ngererneduu Boy, one of the lorgest coastol boy ecosystems in Micronesia.
(photo reproduced courtesy of Environmentol Quolity Proteaion Boord)

eutrophicatiort in the frrttu'e (lUarirre Bir:technol-
out'hrstitut(i 1990).

Polltrtion ll:orn solirl \\,aslr' (lisposal is also :rtr
issrre o[ concern. Althorrgh not itclcrl rratell' strrclied.

pollrrtiorr crc?rtcd lrv leat:hing {i'onr thc Koror State

lanclfill is tlrotrght tr) bc hiu'intt irtr irnl;at't ou \r-:ltel'

qualitv near Koror (EQPII l99t).

Lorg*scale projects

Prcsstrre ftrr dcvclopnlent rvlrich has a neg:rtive

inrpact on rrrirrirte h:rbitirt continttes to gnx,r' itr
Pirlau. (lrrrrenllv, st'r'clal l:rrge attrl higlrlt' ptrt>
licizerl projccts iu'e going^. throtrgh thc pernrit itllpli-
cati()n l)l'occss. r\rrrong tlrc' r'c<:enth' propOsccl

prrdects rtrc ri ncw intcrnirtiortttl :rir;rort itt ceutral
B:rlrlclirob. a nrrtlti-rrtilliotr dollat l'esot't lbr the
Ngesaol alcu, golI corlrscs in Airai :tncl Nlelekeok
Skrtes, arrd firrther state rtxrcl rlelcloprncnt (EQPB

1994). Althorrgh ('ilclI of tlrcsc prrrjccts has tltc:

potential to rlirccth' attcl iutlircctlv allt'ct tuitrinc
habitirt iu Palau, inrpacts fl'oru tlrc irirport ancl largt'

r'('sort dcYe lopntent worrlcl prollablr'be gtcatest.

Tlre proposccl airprlrt lvor-rlcl trc klcatecl u'ithirr
tlle rviltelshcd ol'tlre Nq-erenrecLrtr llal-, r'r,ltich ls thc

larE5t'st esttrarillc area itt P:rlirtt. Erosiotr arrd serti-

rncntation createcl bl' cleteltlpmrcut of a ltrrge air-

p()11 in this rcgion cotrltl lorver proclttctivitt' of'this
in.rport;ur t coirstal b:l' lt :tbiti.tt ( Birkelzrncl et al' l 9tt9 )'

Tltc resort tk'r'eltlpnrettt proposccl for Ngcsaol

c:rlls Ior t]re rlcstrttctiotr atr<l fillirtg tll''12.1 acres of
nrangl'()ve habitat, 2'{.li acres ol'opetr \!'ater' and

97.3 trcres of shallorv aqtrlti<' habitat (Ilt'eu't'r I99I ).
Srrclr l cleveloprtrctrt rv<ltrld trot ()lll)' rc<ltrce the

rllralin, arrcl qrtatttitl' of rnaritte habitat in Palatr, it
corrl<l also indircctlt' h:rtt'r fishelies pt'ttdttctiritv
tlrr-orrgh increasccl serlintclttadoll t() stlrl'()unditrg
alr:as :rrtd find tr'cb itttct-ircliotrs.

Thtrs, altlrotrgh a strbstalltial anr()ttttt tlf' clttalr-

titativc clat:r is nOt at'ailable otr Llte stattls ()l urat'itte

habit:lt, it is eitsv lo sc(' tltirt tltc levt'ls of'r'irtiotts
trpcs of clevelopltrent u'hich nrilv afl'e ct this habitirr

are ittcreasitrg in Pal:rtt.

4.3.3 Need for environmentol plonning

A rnorc: cletailed ilsscsstllerlt <lf- thc state ol' tlle
rnarine ancl lerrestrial etrrirotrlnt-trt in Pallttr is also

alailablc throtrsh the Rapicl Ecological Assessttletrt

c:rn'it'r.l ()ttt l)r'Tlle N:ttrtrc Clonscr\-:ulcl' (TNC) ttitlt
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funcls fiorn the tlS Department of the Intetior
(Cook & Marago.s l99l). The inlbnnation con-
titirted in thc flornprehcnsivc Conser-ratiorr
Str:rtcg)' tloctrurerrt (C-lasscll, Otohed & Aclelbai
199?) and this SOE Report, together rvith the in-
lnrnration gairrcrl t.lrrough the Rapicl Ecological
r\ssr:ssrnenl, shoukl be rrsed as a trasis fol ftrttrre
platrning fbr strstainablc econoruic deveIclpnrent ir.r

PalaLr. Environnrcntal planning is baclly neecled to
ctu'b thc" c[rrrent thrtrst lbr r..rpicl an<l c:rrcless <le-

veloprnerrl., and to set a frirntework [ot'wisel and
nrr>r't: inftrrr:ted clecision ntakirrg.

Ciiven the re.lirtivell, srnall arnount ol'overall
habitat in Palirrr and the {arct that rnost ol' the
pcrccivt'd opportuniries fi:r econornic devclop-
nlenl ?lre. brrsed otr the marine e nrirnnrnent. it is all
l'he rnor e inrpcr.rtive that an,v cler,el<>pnrerrt catrsing
loss or clegrild:rtion of nrnrine habitat be carefirllv
rveighcrl for its costsj :rn(l benefits. Tl-ris planrring
shorrld'.rlso consirlcr the firct that rrr:lrine iud ter-
lestrial slsterns are integr:rlly liuked, irs has beerr

mentiotred abote.

4.4 Inshore finfish

4.4.1 Generol

r\ high dir,emirr- o('insherre finfish species is present
in P:tlatt. N{anv species lire present in shallou+vater
reels. The locations o{'spawning agur'csrtiolt siles
Ibr several inshole species are also knrxn by local
fisherrnrn. l>rrt are not documentccl. lnshr>re fin-
fish spt:cics groups which :rre harvest.ed in Paliru
include sllapper-\i (l,rrtj:urieclae), entpcrorc (Le
thrir-riclae). g'l'onpcls (Serranidae). panotfislr
(Sc;rridae). \,\'r?sses (Labliclae), rabbitlish (Sigani-

clirc ), srrr {eon fish (Aciurath nriclae) . trer,alli es ( C;r-

rangidae). :ur<l henings ((ilupeiclae).
The rnost rc.cet.rt arailablc clata indic:rtes drrrt a{

least 250 nretric tons of rccf fish. nrangrove crab
ancl lobster ruere lanclecl ()r'cxp()fted fi-onr Palatr iu
l!)90. This reflects an increasins clcntand lbr fish at

local restarlrirnts and h()tcls associatr-cl witlr the
ur'owing tor.nist tracle: lroprrLttion gl'otvth; atr(l
incr-east: irr ex1:ort, rrrainlv to (irranr and Sotrtheirst
.\sia. Tlte increase in clerlr:rncl is prrttirru plessrtre
on r('sources ancl the errvirorlrnent. which mrnt
now bcr ntanagt'cl prclperl,v iF resourres are to re-

rnain irt srrstainable levels.
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4.4.2 Doto issues

Cirtchlevel data is incourplete or inadeqrnte for
rnost sl)ecies. thrl.s stock status for the nriljority of
species renrairrs trnknowrr. It is iruportunt, tllere-
ftrre, to gather nrore infomratiotr on inshore fish-
eries stock fbr nranagemer]t prrrposes. Horr'evcr-. it
is apparent tlrat therc is u clecline iu some of the
nrijr:r species, which h;rs carrsed col'lccr-rl. Declines
in species of grotrper, t-:rbbitfish, pan'otlish, iurd
rvrasse har,c bccrt rnost noticeal)le.

4.4.3 Destructiye fishing proctices

Dcstutctive fishing pr:lctices trre At-r()tlrer c()ncenl.
Althouglr tlaclitional fishing ulethods as clescribecl
b1'Johannes ( l!)81) arc rured in sorne villages, fish-
inq nrethocls ar-c now predoruinantly modern: tmll-
ittg, spear gun. hanclJrelcl spear; hzurd line, drop
line, gill net, set net ('kesokcs'), portirble fish traps,
cast nets, an<l speargun with sculta. Methocls which
are c:rurelrtlv illeeal in the Re ptrblic of Palarr, srrclr
as clyttarniting arrd trse of inclustrial bleach (P;rl:ru
Naticlnal Code, Sectir-rn 1302) are known to be u.sed

f<rr haruest ol'inshore species.

4.5 Offshore finfish

4.5.1 Generol

Titna are tlre prinrary pelagic finfish species gr-oup
tirrgeted [irr harvest fi'orn the Exclrrsive Econornic
Zone ol- tlrt- Republic o{'Pirlatr. Species of trrna
hitrrested in tlre waters of Palar"r irrclucle alb:rcore
('l'lttmnus al,alu'nga). bigeye ('l'. ohavu),1'ellowfin ( 7.

albarores), skipjack ( Katsrt,wonlts pelnmis), and
nonhcrn lrltrclin (T'. mnrqii). Orhcr pelagic {infish
t:rken in cousidemble quantities in Paliru inclrrde
bl rte nrarl i n ( fiI ak a i nt n i g'i m n-s\,sail fi sh ( Is t i op h o rus
p k ttyp| t:t'us),stripccl marl i n, black nr arli-n, sworclfi sh,
sltark. spear{ish, anc[ rlolphin Iish (Coryfth,nmrt
hiftpurus).

Historicmllr', lrarlest of off'shore fisheries st()cks
hits not plavccl a miljor- r'ole in the fistreries of Palatr.
Shark fishing rvas practiced irr the past in Palan, but
Itatr,cst of other pc-lagic specics rr,as mostly inciclen-
tal to lishing lbr inshore slncks (Jol-ranne's lgtll ).

4.5.2 Offshore ftshing industry

Tuna ale currerltl!'the;rrimarl'tatget of a gnrwing
oft'shore fisl-ring indrntrf in Pirlarr. Presentll', onlv
Iireign rlr dorrrestic .joint ventrrrc cornpatrics At€
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involvecl in cxploiting t.his resource. Duriug 1990
fir'e fbr",eign fishing agreement$ were in elfcct,
which allowed sorne 487 \'essels to participnte in
o{fiihore fishing in Palau.

Direct economic benefits to Palatr are mainly
in the fonn of license fees, although Palarr ol>
viotrsly has opportrrnities to expalrct its irrvolr,etnent
in the inclustrl'. Presentlv, approxirnately 830.ti
rnetric tons or 44 per cent of the catch frorn
Palatr's EEZ is air'-fi'eiglrted fiesh to Japan arrcl
sold ou tlre sashinri rnarket. The renrainder of the
catch is fi-ozen ancl shippetl to'I?rirvan ftrr cauning.
No valuc-added processing r>cctu's in Palau.

4.5.3 Potentiol for tourism

The fact tlrat the prcselrce of offslrorc specics rnal'
represent an adclitionll lttrrction to the toru'ist
inclustry in Palarr luts also c()rne to the attention of
rnarine managemcnt and other indivicltrals. l)is-
crrssior-rs hil'e taken place regaxling the cler,elop
rnent of a tourist sportfislring inclrrstrl' centerecl
on billfish, altlrough tcl clate uo clevclopmcnt lras

occurred.

4.5.4 Data issues

Data collcction on landings of olfshore species

frorn Palitrr's $,iltetri has bt'en cxtrc'rnely lirnitecl. At
rnost, l:rndirrgs clata is availirblc ltrr tbc p:rst fortr
vears onl\', arrd onlv fbr solrre corttparties. Due tc)

the inconrplete arrcl lirnitccl nirtrrre of availablt:
data. it is crrrrentlv irnpossible to:l.Jsess tllr- stirtlrs of'
Palatr's ofllsltore lisherl rcs(xlrccs. Howeler, f)ivi-
sirln of Nlarine Rc'sorrrces starf f. wi t-lr assistance f r'onr
the Sorr[h Pircilic (.lonrrnissiort (SI'(i). have reccrrtlv
begrrn ii pr()granr to rnonitor lrrna czurght lhlrrr
liu'eign vessels. It is inrpcrativt' that such rnonitor.
ing progranls col-rtinrre, trncl that daur f}om srrclt

l)lr)qnrr]rs is trtilizctl t<t irtrplcnrcnt.stratcgic.s lo pre
ver)t overharrest irnd to ensrlrc lrllnagcrlrcnt lbr
srrstirirrable r ttil izatirrn ol' r lllih ore r('s()!rrccs.

4.6 Deep-woter finfrsh

4.6.1 Generol

Deep>w:rter finfislt lcsoulces in Palau irt'e printarill'
firrnr tlre species groups ol'snappt'r (I-rrtjaniclae),
ernJ)er'()l-s ([.ethrinidnre), artcl $ax)upers (Serrirni-
cl:rt.). Thc clonrinarrt cleelHvirtcr finfish sJrt'ci<:s

f<runcl in tlre waters of Palnrr zrre Pfistihomid* llu-

rt i,ip i, n ?t.i s, P. auri ril.kt, P zoru t (us, Ap h n re u"t J:u tt: tt' t t,ts, A.

ntlikuts. ()n,allndntlex mossa.mbirrts, Iitelis turhu'n-

cuhts, Ii. contscil,tli, Ldhinus ntini.a.tus, L. utrliegttltts,

attcl liph inep helus spp.

4.6.2 Potentiol value

As said bef<rre, a lbctts r.rn deeplvater fisheries
resolll'ces historicillly has not be en evidetrt in Palatt.

Fltxvevcr, it has been rec<lguizcd recetrtl) that this
rcsorlrce mav ltilve potential valtte for clevelop
rnent. Deepwater resotlrces tllav also represent a

rrreclrarrisnt to rrnlove some pl?ssttre frotu more
heavil)- exploitecl inslrot'e stocks. At present, it ap
peam lhat irrcreasecl hat'r'ests of these resottt'ces

corrlcl be readily absorbed by' the dotnesl.ic iurd
cxport market.

4.7 Invertebrotes

4.7.1 General

Dir,elsitv ol'irrvertebrtte ttrarine lhuua is verl' high
in Palatr. hrvertebrirtes which hzrve beetr ltatrested
for sr.rbsistence or other pltrposes in Palatt inclttcle
repre$crl tutivt:s fronr the I'hyla ()rttslaceu, Iirhin oda'
mutu, ilIollu.srn, itncl PofiliT a.

Species listccl as beirtg irnportiult or potentiirlly
inrporurnl rturtitre l-es()ut'ccs irt Palatr irtt:lttcle nran-
gr<rve crirb (.r^ry//a srrala), coc()Irttt crab (lirrgrrs

/nhu), lancl c rnb ( (,'ntrlr.sa nra h i r li pes artd C-. c a m iJix),

rrrck lolrster' {[\nuliru.s peuirilkiu.s, P vmsirokr, irttcl

P. longpipes .lhnorislfiga), slipper lobstet' (Sn[nides
n.u n:alal o ni t tL.r) . ctecl>w:ttcr sh t'inr ps ( H cLn'ocallnn

rnsiJir zrn<l I I. hut iga/ u.r), <lee1>rvater crabs ( (]eryon

gtttrtu.lulusl , m:ll1g-rolc clanrs (Arrndonita allta, ,4.

erl u ktt t u., I'oh n.rsu I a I r t h u ann, ancl'Ibrcltra lia sr nes t ri'
atn). blackliJr pearl shell (Prlrturla nutrgariti[nu),
rrativc o)'sler (Orussttstrrut er:hinala arrcl C'. ghnu:rala),
t'iglrt sclr crrcrrnrl>crspecics (n'hitc teatfish, Hohthu-
riu (il[irrrtt,h,ele) n,olilis, black teatlish, H. (tlinotlwlc)

Jttscogifun, blacklish, Aclinalttygtt syr., srtlf rcrlfish, ,{.

naurilinna, plickly reclfish, 'I'\rckwtla cnnrta.s, saud-

frsh, tlolothufia ,srrttbu,, e!'ellrlrnr. Actirnptgn rhi-
liles. irnd ngirtts, Stirl,:ofttts z'ariegulu.s) arltl bath
sp()rlge, Spon giu oJJ iri n rtt i.t.

All sc'r'etr spccies of giant clatn arrcl a slrccies of
tr-ochrrs are also present itt the lviltels of Palau.

Tlr cst' species, howevet, havc beer'r si gn ifican tl,r" drr
plet.ccl. ancl no legal lrarlest o{' lliltl stocks is
all<lu'ecl. Replerrishrnerrt of stocks is cuu'erttly being
attelnptecl thrcttglt aqttacttltttre.
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4.7.2 Populotionlevels

\{ith tlre limitecl auloLlnt of data, it is irnpossible to
cletcunine the stlrttrs of mos[ spr:cies of invc.rte-
br;rtes lranested firrm ltitl:ru's waters. Sttrdies inrli-
cate , htlwever. that at least trvo of the more highlv
clernandecl species, tlte rnangrove crab iurd tlre
('ocor)ut crab, may be cleclining ctre to increasing
exploitatiotr. l,obster populations may' lte more
sell'-susurining as rorrgh rveather limis han,est for
at le:rsl six rnonths of the year'. The heavily exploiterl
poptrlatiotrs nral' also become warl' of fishennerr
arrcl lights art night. And since lobster lanae can be

rccrtrited to a given area frorn outside populations,
rcstocking an area nra\' occrlr naturalh'.

Scdentan' invelteblate species such as the sca

ctrcrunbcrs and clanrs irre palticularly vrilnemblc tr:

ovclexl>loitatiorr cle;lendir:g on the lesel of'eflort
in the fisherl at a given tirne. Sirnilarly, species

hanyested duliug urigrations, srrch :rs the l:rnd crirb,
are susceptible t<l <)r,erhln'est. Again, howevcr,
st()ck statrrs data firr P:rlarr is lackir-rg {br these
species.

[-ittle infbmrirlion cxists ou the lercl of harrest
o[invt'rtebr':rtes for the tourist shell tracle , althotrgh
somc concern ctoes exist tn this issue.

4.8 Aquoculture issues

Seven .species of giturt clarn, Tizrlnrna gigtts, Tl dnnsu.
'f. 

ryu.umosa, T. maximu. T'. rroteu, Hippopu"s, and H.
pon'cl,lunus, artd seveml s;:ecies of trochus exist in
tlre r,,,ilcl irr Palau. Onlv onc trochrs species. 7:ntrhu.s

nilntirus. is harvestcrl in Palau. It isu'ell docurnentecl
thirt poprrlations o['rvilcl i;iant clams arud tlochrs
tl'rroughout P:rlarr hzrve tleclinccl rroticeabl)'. T).
plroon Mike in Novenrber, 1990 is also tlrought to
Itar,e hind:rn irnpact on trochrrs stoclqs.

,4, mclnrtoritrnl ()n trochrrs hirn'est is tlrerel'ore
itt elfect, artcl only.giant clirms raisecl tlrrotreh aqtra-
crrllrrrc n'r:w be leg:rlly cxporte<l from Palau. lnten-
sir'e acllracultrrre der,elopmcn t efl orts are tr nderr,r,ay

{br both giant clams and trochns as a nleans to
nraintain hiln'establc levels ol' these l'esor.rrces. Ef-
fbrG at'c'also lrrrderu'ay to assess and nronitor e xist-
ing trochus stocks throrruh the Divisic.rn of'Marine
Resorrrces (DNIR). 'fhe Division of Nlarine
Resorrrces and the Belatr Nlarictrlttrre Denronstra-
tion (lenter' (BIvlDC) are also working togetller to
clcvelop a reef re+;eecling proglarn for u'ochtrs,
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although seecl production lras not been as success-
firl as hoped.

BMD(I has clevelopcd a highll,srrccessftd prc>
gram in giant clam aquilcrrlttrre. Between 1986 and
1990, giant clam seed production increased irlrrrost
tenfold, from I16,503 to 1,3ir3,296 peryear'. BMDC
is also workirrg with the folrrteen coirstal states of
Palau to develop state clemonstt:rtion fanrrs ancl
sanctrrar-ies. In spite of this aqu:rculture success,
intensive cornnrercial and srrbsistence harvest ancl
illegal poaching by for-eign vessels has coritinrrecl to
cause cleclines iu poprrlations ol'wild giirnt clams.
Recetrt srlr\,'e)is have led .sorne agthors to recom-
Inen<l :r ban on gi:rnt clarn fishins, at least in sorne
popular'fishing areas.

4.9 Seoweeds ond oquarium fish:
significant issues

Straweecls ancl :rqrr:lritrn'r Frslr historically have not
bc'cn ltan'estecl in Palau. These lwo ti('sour-ces ale
lrrieflr' considered here, hotvever'. becarrse lroth
have rccentlv bccorne talgets for hanest. Increas-
ingll', scrweerls arc beinp; harvested for srrbsistence
by' the glouing Filipino populations in Palarr,
althorrgtr uo quiurtificirtion of this srrbsistt'nce rrse

exists.

Discrrssion ol' prrrsrring seawecd farming fbr
export has irlso ()ccrlrrecl. ancl several sotrrtes incli-
cate that aqrrarirrln fish irre being exltorted fl'orn
several opcrations in Palau. The only regrrl:rtion of
these operations is throrrgh fishirrg licerrscs (re-
qtrired in soure states), althotrgh the Errviron-
n-rental Qrralin' Protection Board (EQPB) is also
atternpting to tmck sorrre of'these ope raticl[s.

Concern exists oler han'est ol'sear,r'eecls and
:rqr.tariurn fish fcrr nvo ntajorreasons. First, therc is

concern over the irnpirct that such harvest ma1' have
()n otller species. For instance, the har-r'est of sea-
u'ee ds rnal' adr'erselv affect h e rbir'<lrous lish spcies,
atrd harvest o['acluarirtur fish rnav have lirod chain
impacls. Secorrcl, :'rs these resorrrces lravc not been
pretiously han'estecl, no regul:rtory fralnework
exists to control hanesl so that impacls can be
irdeqr rirtel y sttrdied.

Although these rues rnay represe nt srntainable
fisher-ies developrrrent opportrrnities, tlrev also rep
resent a crlrre nt resource tnanagernent issue in that
their irnpnct lras been so litde stucliecl. I'he need to
track, stud\; monitor and. if neccssAl'!'. regul;rte
strch netv rrses of nrirrine resorrrces sholrld be
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Dugong. lt is estlmoed tha
there ore nw fet'rer thon 200
dugong in Polouon woters.
(photo:Demei Otobed,
ph otogr o ph i c collectjon, Division

of Conservotion and Entomology)

recognizc(l irr any fishcries m:rnirgernent plan for'
Palarr.

4.r0 Other marine resource issues

Several rcs()ru-ces existirr{r in Palarr's rnarirte ec()svs-

t.erns clo uot le;rdil1' fit into any of'the above cat-

egorics. Thcse res()urces, wl-rich ltat'c bee n

tr':rclitionallv harlested or arre thought to lurve
potenti:rl firr h:rr.r,est. irtclude harvksbill seu turllr:
(l".rctmor:helys imhriralu), ureen se:l lurlle ((',lvlonirt

trydas), Of ir,e Riclley,sea ttrrtlc (l.cpidorh.elys olivn.

rea), leatlrerbnck seir tttrtle (/)arnorhelys coinren),
estrrirrirre crocorlilc ((lorotlyht,s fiorosu.s), <lrrgong
( I )ttg;n,g dttgon), ancl seawe'erls.

Concerrt cxisls over perceivcd clcclines irt adrrlt
green and ltatvksbill sea turtles althotrgh actrral
poptrlaticlrts ruld cilr.rseli of these declines rerr)irin
rrndocunrentecl. Surlcvs of the Palarr dugong pol)u-
lation in 1977, 1978, 1983, and l99l indicatecl that
the clugong population in Palatr is cxtrenrelv srnall,
isolatecl, artcl vrtlnerable to overexploit:ttir:n cltrc to
poaching (Marsh et al. l99l). Drrring thc l99l
liuryel', 26 clrrgong were siehtecl. which inclrtded
only' four cor,r.<alf pairs, ancl it rr'as estinrated that
thcle arc now felver than 200 du.qong in Palalr:rn
$'ater-::i. TIte slnall siz-e and isol:ltion of'dtrgong
populiltiorts in P:llau highlight the rreed lirr con-
tinued eflirrts to cru'tilil illeg.rl poaching irrrcl other-
wise 1:rotecl these populntions.

Crocodile forming. Becouse of tlre severe decline in crocdile nur*
bers,forming ondlor mointenonce systems ore necessory to preserve

species stocl<s. (photo:Demei Otobed)

Tltc utrtubers ol't:rocrlclilcs in Palatr har'e also

declinr:d significanthi ?urcl it is thought that trtr

nrore thitn 150 rcrn:rirr. Urrtil c(hrcatioll atrcl elt-
I orcenrt'rt t eflirrts can lno re :rdeq ttatell' aclclress the
problem of wltolesale slartrglrter- of' this species.

farrning iucl,/or ntaitrtettattcc systenrs at'e lleces-

slu]'to presen'c species stocks.
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Chopter 5

Populotion

5., Overview

Most of the envir-onmental ltroblems de.scribecl in
this rcport are cartsed by, h.,tnot.t putting too nruch
slress on our-natur'"rl resoul'ce birse. The number of
people :rnd their mirterial expectations are both
incre:rsing r:rpidll', which is carning environmerrtal
degradation, especiallv in a sitrration of [rnited
resource base such as exists in Palan.

It is tnre that in the past the islands of the
Republic of Pal:ru supported a rnlrch larger popu-
lation than ctrncntly exists. At tl-re rime of irs dis-
co\.ern by \\''estent cililization in l7tl3, Palau rvas

estimated to have a poprrlation of'40,000-50,000.
This poptrlation, saicl to h:rve orisinated frorn In-
rlonesia in 2.5(X) RC, existecl in a complex and
highl,v organized r,illage-basecl social system. With
the irrtroduction of Europeirn contitgious cliseases,

howevcr, nrirny r{llages wel-e der':rstated by high
death tolls. Poprrlation irr Pirlau cleclined rapidly
turtil l90l rvhen it reached a low of 3,700 people
(Officc of Plar-rning irnd Statistics 1987) .

The rnost recenl ar,ailable censrrs fisurcs irre
listed in'lable 5.1.

5.2 Current issues

5.2., Recent trends

Data firrm the rnost recent cellsrls (Thble 5.1) places
the populatiorr o[ Palau at 15,12? people (which
worrld be cor:siclcled a relatiralv low clensity).
Thcse 1990 figtrres represent an increase of 34.8
per cent f ronr the l{)86 censrrs c()rrnt recorded in
Ollice of Plannins and Statistics ( 1987) data. Ovcr-
all, holr'ever, the annttitl population growth rate has
beerr low cluring the past several decacles. Between
1973 and l9f{6, for exarnple, an anntral population
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growth rate of onh' 0.7 per cent was recorded
(OfEce of'Planning ancl Statistics l9ti7). Limitecl
poprrlation growth rates resrdt nrainly fronr con-
tinrrecl enrigration of native Piilatrans to the Unitecl
States, Cluam, Saipan, irn<l other areas for employ.
ment and education.

On the other hand, lrigher levels of iurmigra-
[ion fionr other countries drrring the past five veals
has served to partly o[fset this exodrrs b1, t.he native
Palauirn poptrlarion. AJtl-rough figures were trot
available fiom 1990 censrrs data, other sources in-
dicate th:rt higher levels of f<lreignels are relocat-
ing to and working in Palau.

5.2.2 Potterns of chonge

Distinct pattenrs ol'ch:rnge in population distribu-
tion in the Republic may also be obsened [rom the
1990 ce rrsus daur (Thble 5.I ). Since 1980 the popu-
lations o[ Koror and twn southerx states in Babel-
daob. Ainreliik ancl Airai, have increased by 41.4
per cent, 60.8 per cent ancl 90.4 per cent respec-
tir,el)'. At the same tirne, the poprdations of the
orher l3 states ol'Palau, alreadv sienificantly lower,
have lvitncssed poprrl:rtion cleclines dr.rring this
pc:riocl.

This migration pattern from villagcs to are:rs irr
or near Koror is carrscd, for the rnost part, by the
Iact that nrost govemrnent or other.job oppor-
tunitir:s cxist in thc rrrban ce nter clf lior'or. Incre as-

ingly, the edtrcated yolrth of Paliur <'annot find
sirtisfactotl n'ork or ale not content to remain in
their ltonre states an(l villages - hence the miera-
tion to Koror. the sorrtherlt states o{'Balleldaob, or
othcr corurtries.

5.2.3 Implicotions of future glvwth
Althotrgh the probler:rs of high population density
presently expet'ienced in nranv Pacific Island
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Table 5.1 Republic of Palau: 1990 census dota

Population Change in poputation

State | 980 t990 Number Per cent

Aimeliik
Airai
Angaur
Hatohobei
Kayangel

Koror
Melekeok
Ngaraard
Ngarchelong
N93rdmau
Ngatpang
Ngchesar
Ngaremlengui
Ngiwal
Peleliu

Sonsorol

Total for Palau

273
648
243

74
140

7,425
261
437
372
t40
t65
364
358
247
609

79

I t,836

439
t,234

206
22

137

t0,50 |

244
3t0
354
149
62

287
281

234
601

6l

15,r22

166

586

-37
-52
-3

3,076

-t7
- 127

- t8
9

- t04

-77
-77
- t3

-8
-t8

3.286

60.8
90.4

- t5.2

- 70.3

-2.1
41.4

- 6.5

-29.1
- 4.8

6.4

- 62.7

-2t.2
- 21.5

- 5.3

- 1.3

-22.8

27.8

Source: US Bureau ofthe Census 1990 (Government ofPalau 1994)

rlations, pirrticularl)' the atolls, are lx)t felt to tl're

sanre extent in Palarr, l'ecent trencls irtclicatc tlrat
the situation rnay be changing rapiclly'. According
to poprrlation lbrcca.sts prepzrred for the Palarr

National lvlaster f)eveloplnent Plzrrrning exercise.
the cotrntry's poptrlat.ion will increirse to 20,028 in
tr^'o yeiur, and will have r-eachecl ?ti,045 bv the veal
2001'r. an increase of alrnost 85 per cent from the
1990 level (PNMDP 1994).

In particular. it is lvorth noting that the popu-
l:rtion in Koror State rvill vinually clorrble flronr
I0,50I ( I-q90) to 20,794 (2005), giving ita ven higlr
population densit,"* of 2,772 people pe rs<ltrate mile .

This tran.slates into ir substantial increasc in the
brrrle n on watersupplies, the sewel'age systern, ancl

energ,v gerreration systcnr of the state. The current
infrastmcnrre in Koror is ill-equippcd to deal with
even the plesent. levcl ol- nse, and crtr,itortmental
degradation arotrrtd Koror is an escal;rting pr<ll>
len'r. Without proper planning and rnirnagernent,
tlris trrncl will contiurre, with iner.itarble irnpacts on
otlrer areas of Palatr.

Palau is a rapidly'developirrg corrntrT, with im-
petrrs lirr change corning not from orre sorrrct' brrt
frorn zrll over the Pacific inclrrding Asia. As a restrlt
of rnoclerrization, Palirrrans iue aclopting nerv lif'e-

shles that reqtdre rnore arncl nlore lcsolrrces. The

subsistence lif'eswle which macle it possible fbr the
enrironmenl to sustain larger poprrladons itr the
past is still plcsenr in many parts of Palart, bttt nrols
and lnore people, especially in the ttrltan areas. are

fincling such lif-e inaclequate. They reqttire more of
the nrodern sen.ices and other conveniettces, and
fbr this the1. need nlonev - ltence the prsh f<rr

more eflicient exploitation nf' nattlt?l lesotlrces.

Pressure to exploit tratttml resottrccs will also come
from foreign investors with associated potenlial for
envirrln urerrtal clegn'adatiotr.

Aswell, tlre incre:rse in irnmigration of fbreign-
eru to Koror and other areas of'P:rlau represent.s

additionirl $tress on the rrattlnrl ft:sotlrce base, es.

pccially with the itrtense attd clarnaging rnethods of
l'esollrce explclitation being itttroclucecl into the
country througlt such groups. If present lbrecasts

:rre ('ol'rect, the resirlent alien population of Paliru

uill be 10.804, or about 52 per celrt ol- total poptt-

lation, b), 200i-r, representing a fivefold increase

lrom the 2146 rt-corcled for 1990 (PNMDP 1994).

Althorrgh problenrs createcl by these detno
graphic trencls represent cer&litl threals t() stls.

tainablc <levelopnrent in P:rlart. thcy ar-e not
insurrnouutitble. However, Proper plarrning ancl

lbrethought is neeclecl if Palatntr leaders are to
succt:ed in crtrtailing potential fi.lture problems.
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Educotion
ond information

6., Environmental educotion

Echrcation is the kev to preventing f trrther envir<ln-
mental degr:rdation in Palau. Htman actions,
rnostly carriecl out in ignorance or withotrt a full
appreci:rrion of the implications, are the prirrcipal
cause of alrnost all the environmental problents
discussed in this report.

fur overall lack of arvareness of ecological pro
cesses and nf the issrres of srrstainable devel<>prnent
is a problem at all levels in Palarr. Colrsequently,
trnsrutainable development is often accepted and
pursued with little thotrght or- question.

At present, ir National Thsk Force on Education
is preparing irn Edrrcation Masrer Plan I'or Palau.
The task is expected to be completed by September
1994, so an opportunity exists fbr acldressing the
gaps in environrnent.el edrrcation.

\4/ith increasing pressrrre on Palau's leaclenhip
to develop thc country's natural resources, there is
an rlrgent need for effective educative programs to
discourage unsustainable resource-rrse pracrices.
The conlnrurities shotrld tre reliecl upon to in-
flrtencc the leirclers but greater public responsi-
bility neecls to be encouragecl rhrough more
efTective ptrblic alvareltess prosrams. In this re-
garcl, tl-re interest shown by Palatran officials ancl
plivate citizens in establishing irn environrnent:rl
non€ovel-unlent organizatiorr is rvorthy of note.

If a public edrrcatiorr progranr is successftrlly
pursrred. it will enrpnwer local people to assunre
sorre sense of st.ewardship and willingness to report
pernrit viol:rtions. By incretrsing tJreir overall awilre-

ness both of the environtnent and of govenrment
efforts to protect the environlneut, it is also h<lped
that local people will asstrme more responsibiliry
and accountabiliry* for their orm actions.

Traclitional Palarnn criltrrre inclrrded many
lbrms of sustainable resource-rrse pl'actices and
while mtrch has been forgotten, a great cleal of
traditional knowledge is still present in Palau today.
The knowleclge and rer.ival of such traditional prac-
tices coulcl be critical to the efforts to prorlote
sustainable clevelopnrent of resources.

6.2 lnformation on noturat s)rstems

Altltough Palau's natlrral environment has been
rvell strrclied ancl docurnented compared to many
othcl Pacific Islarrd cotrntries, there rerntain signifi-
cant gaps in knowledge and inf<rnnation. With
crlrrent eff<rrts to assess resorlrces, thele will be

some improvemeltt in ovenll knor,t'ledge about the
resorlrces base, Howerrer. some serious deficiencies
will rernerin rtith regiud to the detailed infonnation
necessarr for effectire resorlrce nronitoring ancl
manaflement programs.

There is therefbre a nced to support the excel-
lent baseline strrdicrs proglanl which has been ini-
tiated by the Burearr of Nirtrrral Resources and
Development in cooperation with The Natrrre Con-
servanc)'. Scientific research, specificall1, olr endan-
gered species arrd errdernic plant status, should also
bc girten con tintted encortragemen t.

36



Chapter 7

Culturel, histo rical
ond archaeological

resources

7.1 Cultural resources

An important aspect of thc hrrnran environrnent in
Palatr is contained in the cultrrre, as wcll as in
historical and archae<llogical lr:soru'ccs. Palarrr's

cultur-e corrtains martl' c"lernents lvhiclr corrlcl be

harnes;ed for resollrce and enr,ironnrental
m:lnagernent, while the country's historical ancl

archaeological resources are valuable assets fol' its
torrdsrn indrrstry.

7,1.1 Knship

One ol'the {itncl;rmcrntals of Palarrirn lif-e is kinship.
arrcl kinslrip ties hzn'e traditionally been :r p<rverfirl
detcrrnirrirnt of tre havior. The str'()ngextcnded Iarn-

ih' ties irr Pirlarr hzrr,e historicallv scrvecl t() supp()rt
lar,r's or rlc'crees irnposed by thc tlirditionitl chie{'

systems in Pnlarr ltncl, as is the clst'in other Pacillc

Eete/nut polms line the moin
rood in Ngkeklou Homlet
Ngoroord Stote. (photo: Demei
Otobedl

Islanrl comnrrrnities, ntAnv sttch laws pcrtainecl to
the srstainable use <lf the lirnited resotlrce base of'

islancl ecologies (see Section 7.1.3).

7. 1.2 Subsistence lifestyle

Snbsistence fanning ancl lishing have long been an

irnportant aspect of liI'e in Palarr. Virtually total
dependeuce ou subsistence procluctiotr fi'om a

linrited resoul'ce base has lercl to the evolttdon of
traclitional systerns of'tenttl e to control ttse of land
:rnd rnadne l'esour-ces, T[re cooperative nature of
sul)sistence living helps to nraintairl family tra-
dition and stluctrrre ( Birkelancl et irl. 1-9t19), includ-
ing tltose petr:rirtilrg to resottrcc consen'atirltr.

7.1.3 Traditional conservotion proctices

Palalrans h:lve long depended ort thc lnncl:rtrd sea

to provide tht:il meirrts of existetrce. As sttr:h, arc:u

t,i l ;*
<a

"[:
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Traditionol womenl money, toluk', made from tie shell of honlt|ic,bill

turtle. (Dhoto: Demei Otobed)

of' land alld sc;r ltave historicallv been strictly
guarclt'd bv vill:rge-based land and ntarine tenule
syslcnls. Throrrgh these systerns, clefined areas of
l:ltrrl itnd sea lvere under the clirect ownership r:lf

clans, r'illages, or rillage clustem. Chiefs 
- 

nrost
olicrt specizilh' de.signatecl chiefi u'ith an rrnder-
stancling of nirtrrral resource needs nnd g1'61e5 

-had the power tn contlol access to and use o{ these
areas ltlr hrrnting,

[,ar)d tenule svstcnls in Palau have been r:xtr]ll-
sivelr, docrrrnerrte d by Kaneslriro ( 1958) :rucl
j\{c(lrrtcheon (19.3:-r). Tlrese errrtlrors note th:rt,
prir-rr to Errr,opean contact in 1783, indiricltral
owncrship of lancl was not seen in Palarr. Traclitiorr-
allv, all lands in Palart were considcred either public
donrairt ('chutenr btrai') or clan lands ('chetcnr:l
a kebliil').

Prrblic dom:rin l:urrls werc ownecl and ccln-
tr ollerl lrl i,'r.ltt'tn,,*l vill:rgcs ol rillage chrsters. Thc
prrblic donrain lancls of a givt:n villagc coulcl be

trsed b\,rillasers to otrtairr rvilcl pigeorr, tirnber, or'

nilrl yanrs. Where deerned necessilry', tJre villirge
corrncil <ll' chit:fs hird the powcr to nrake an-
n()rurcrrnerrts ('strbed') to close se?rsons for ltrrnt-
ing orr these village lands. In tll cases, outsiders or
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non-l'illage menrbers were reqrrirecl to ask per-
nrission of the corrlrcil of chiefs to use public d<>

main l:rncls (Kancshiro I958).
Nlirrine tenrrre systenN in Palarr, as Frrst detailed

by.fohannes ( l98l ), were aclmiuistered in a sinrilar
fa.shion to land tellrtre. Reel'and lagoon tenrtre
denotect ownership of a specific marine arezr by
l'illagc chrstcrs. These village cltrsters hld the riglrt
to restrict access to thcir'{ishirrg grounds. Norrnalll',
<lnll,r,illagen coukl lish in tlrese rlesignated :rreirs

althorralr Johannt's dot:rrmcrrts cascs whel'c out-
siclc'rs \,\'cre grantccl perrrrission by thc controllitrg
cottncil of chiefs to lish in I'illagc rccl'areas :rs il
lavor or in exchange f<rr:r certain ?lnlollnt of'their
catch. (lonsen,:rt.ion rlecrees bv chie{.s, suclr as re-
strictions otr the harr',cst o[ nrassing spawning fish
in a tr;ir,en village tet)ure area, were also cloctr-
lrlerlted b1'.fohannes.

Other traditional consetvation nrethocls in
Ptrlarr lralt been discussecl b,v various arrtho$. The
firct that t:ilct rill:rge in Palarr holds differ-errt bird
atrcl fish species as l"aboo ma,v be considcrecl as ir
f<u'nt oI'consen'lttioll nlcasllre. In various areas in
Palatr, it lttrs also been docunrenterl tlrat ccrLrilr
easilv har-r'estecl rn:rrirte species irrc reservecl for
harr,est cluring the rorrgh weather rnonths. This is

trrre of milkfish in Pt'lelitr and <lf sea cucurnber iurd
siiurt clirrns in Ngarenrlengtri (folrarrnes l9ftl ).

Fin:rll1', it is rror{r rnentioning that at tr:rcli-
tional Palarum cr$torn feast.s, r'arious inclivichnls
assigned to gatlrer firocl srrch as fish and coconut
wcre callecl 'Kerreomel'. Literally translated, 'I(er--

rcomel' lneans to conserle. This is indicative of the
degrte to whiclr c<lnserTation was integrlrtecl into
the tr:rditional uay of life in Pzrliru. Althorrgh thc
person designatecl as 'Ketreomel' rvould h:ln'est
large qrurntities of resources for rhe crrstorn f'east,

the ver"y rrarne irrclicates that thev wer-e also ex-

pecterl to practice conserrati<,ut with respect to
how, 'tl'hele arrd how rnuch of the resotrrces were
han'esled (Cassell, Otobed &Aclelbai I.()92).

7.1.4 Communication:legends,
songr, chonts, ond donces

The Paleuratr langtragc, legend.s, sontr;s, chants ilncl
dances continue to be a p<lrverftrl force for conr-
urruricating iln<l transnritting irnptlrtant infirrma-
tion aborrt histories o['peruous, plzrces or evcnts.
They are perhaps cven rrrore potent as a rnediurn
lirr tlre tratrsfer of rncssnges abotrt what is inrport-
ant toclay, :rrrd llrerefr)re repl'esent a potent.i:rlly



Culturol, historkol and
orch aeolo gicol resources

Shrub, Phaleria nisidai, used in
troditionol medicine. (,photo:

Demei Otobed)

powerfirl a!'elrue f<rr environrncntal edr-rcatiorr antl
Inanagerncnt.

7.1.5 Culturol resources:
significant issues

Altlrotruh it is inrpossible to assign a c()nventi()nal
ecorrornic valtre to c'trltrrral res()urces, it is u'ell ac-

cepted tlrilt ctrltural traditions arrcl values nre of'

nuior irnpol'tance to ?ury sociely. Aspects of Paliru's

crdture are, for exanrplc, imp()rtant in r"eir-rlorcine

ideirs irbout appropriitte lifesn'le irnd trse of re-

sollrces. Many of the chirnts ancl stories ol'Palarr
con\rcy ideas about thc conserl'zrtion of resources.

Also, subsistence agricrrltrLral and fishing nrethods

produced ir traditior)al diet rnrrclr rnore sr-rited to
nutritional neecls iurcl clinurtic ccurclitions tlran tlte
crrrft:nt rliet of irnported processecl foods.

Source of identity
Most irnportanth,, perhilps, criltru':rl heritage in
Palarr prorrides a setrse of iclentitl', as is tnrc any-

r,r'here. iVtany sociol<lgical strrdics have detailed thc'

inrpacts n'hich loss of cultrrrill plrerroltrcna and
resultirtg loss of iclentity can have on il s()cict\,.

Althotrgh ctrlttu'ill r:h:urqe and evolution is an in-
evitable l)r'ocess, it lr'otrlcl iU)peilr that ruorr' :rde-

qrrate lec()gnition aurtl awareness of culttrral valrrcs

is necessirrv to nritigate the social disruption cre-

ated b),charrge.

Pressures on troditional culture
It lras been noted, th:rt sonl(: irnportartt cttlttu'ltl
pr:rctices srtch as the grolling <lf' taro are otr the

decline in Palau dtte to thc denrattds of etnplov;
nreut ol'othcr aspects of ntoclent life. Increasingly,

too. c:ornplaints about the tirne aud nronetaln de
rrrands crcirtecl bv ctlstonl celerronies at'e heitrcl

llcrnr younger generzrtiolrs in Palatr (Srnith 1977).

Although participation in kinsl-ripbased ct$t(xll
events is still relatively sttong, it is lttlssiblc' tlrat it
cotrld clcclitre in tlte firttrre. l-oss of traditional
knowleclge contained itt oral histories, legends.

arrd chants, and often ttot recorclecl in writing, has

occrrn'ecl as ttlder ge n6'f i11i1111s - the last ctrll"ier.T of
nruch of'this knowledgc - 

h:n'e passed invaY.

Significant change has also occtlrred to tra-

dition:rl land tentu'e systel'ns in Palarr. During tlte
(iernran aclmini^str':ltiotr irr the first decacle atrrl a

half of the 20th centtuJ,. the precedent was set for
corrsidering public dotnain villagt" lands as 'ttn-
(rs11.6' land irnd hcnce availitble fr.rr govertrtnent
trse . With the ttarrsfi'r' ol'power to.firpan irl 1914,

llresc 'rrn<lwncd' lands were tat'g('ted ftlr g()\'enl-

ment developrnent prtject^s srtch as coconttt palm

pliutations (McCutcheon 1985). l)uring tlte US

aclrninistration a{ter \4lorld \,\'ar Il. sotrte of these

lirrrcls havc come tttrde r incliviclttal olvne tship
throrrgh h ornesteacli n g an d othet' l)r()\isi olls.

The tlS Tnr"st Territory acltrtittistratiolt estat>

lished a polict' wherebv these ptrblic lattds woulcl
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t:r,en tr r:rlly l)e r etrrrn ecl to village*tates (Mc(ir r tcfi eon
l9li5). In fact. thc letrrrn of lancls to villilgcs has
larselv n()t ()ccur-r'ecl, and sorrre of these l:lrr<ls are
n<'xv lreinq rlesisnatecl [<rr clei'elopnrent bcforc an!'
actrral int'estig:ttion of their original or.urcr-ship is

rrracle.

The larrcls of Ngesaol, in Koror Statt', now cles-

ignated for rcsort clevelopment in their cllrrent
'ptrblic' l:tnd statrrs, illustrate this phenomerl()n.
\Vltilc tlle resort clei'elopnrent proposal firr rhe
Ngesaol lrrn<Ls (Brewer l99l) refers to these lirncls
as prrblic, the Nsesaol lands heu'e historicallr, be-
klngcd t() thc neirrbv village of Ngemricl. as is de
tailccl try Relruher et al. (1990). Residents of'
Ngcrnrid lr:rve rcccntly srrbmitted a petitiou irgainst
t.hc proposccl rc:sort irs lvell as :r clariln frlr tlreir
lancls.

(llan lancl fellur-c. too. has rrnclcrgone ch:rnge
chrri n g Pirlarr's rec(.nt hist.on. Inclividtral own emhi p
of traclitional clan lanrls has becorne increirsinuly
prcvak'nt, ancl irrtcrclalt disputes over the right ro
<'liur 

'lanrls llrc nl()rt c()nlrnon.

lntegroting traditional and modern
S<ltne asprcls ol' nrarine terlltre ancl trarclitional
corrservation nlc:ilsul'es do rcrnain villicl in Palar.r

todar'. Decrecs b}'chief's coutilLlc to be issrrcrl filr
botlt urirrint'ilncl terrestrial areas to l)rever)t ltan't-st
ll-orn t:r'rt:rin areils or har\,est oI'certain spccies. r\s
rvith rnanv othcr instituli<-xrs in Palarr, this s\stern
l-ras llecn s<lnr(rvhat nrocler-nizecl. For instance, alt-
n()r.ln('elr)e nts for seasor-r or species closrrrcs mlrt' lre
mitclc ot,cr ractio or irr nerrspapers.

LTtrfrrrtnniltell.. respcct [<lr :rncl adhcrence to
the provisiorrs of strch dc"crees seenls to be waning
firr re'rtsons such as genenrl social change, or inr-
pingcrnent lx'\{t'stcrl governing entities. This has

lccl sortre chicfi to :rcknoruledge the treecl firr irssist-

ance rvith eufrrrcernent of traclitionirl lerlrs, u'lrich
:tctrrirllt' lnav rrpl'esr:nt an cxcellent opp()l'tutliw Iirr
c(x) p(-tilti oil bctr,l'een th c \4'cstenr ancl uacli Li0r r;rl

goventing systcrns (Niclxrl.s 1 991 ).

Potentiol revivol
On a rtrolc positivc notc, sonle s()Lrr(es al.so poirrt
to inclir:ations that Paliur. as is trtre of irrclig<-norrs

populntions lv<lr'lclwicle, is experiencin{ sour<: r'e-

rival <;l' t raclitional ctr lture. \txurger gcnerirtiorrs in
P:rl:rrr iu'e rnore inte rested in learnirrg about rlarrcc
and otlrer :rst)ccls of their cultrrral herit:rqe ((las-

scll. ()tobecl & Aclt'lbai l()l)2). Srrch irrtcresl irr
crrltuml identitr', if sulficientlv stirnulatccl, rrill prol>
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abll' 1lr-ovidc the rnost
erlation of valrrable
he ritage.

inrportant inrpetus for prer
asl)ects ol' P:rl;ru's ctrltural

7.2 Historicol ond
orchaeologicol resources

Historical and archaeological rcsoruces rnay be
cla.ssifiecl into fbrrr tirne periods in Palau: "Time of
the (locls"; prc'{otrt;rct (prior to l78i}); c()rltact
(I7U3-l888); ancl rnoclern ( |888-presenr).

7.2.1 "Time of the Gods"

Tlrt're irrc historical :urd arr'haeological sites in Palar.r

rvhose clrieins arr: rrnknnwn, althorrgh some ale
rclerled to in legends. The Stone Faces of Melr-
keok State, thc ancient stolle nlonoliths (Baclnrle-
charr) of Ngarchelong State, and the Medechii
Belarr of Airai Stater arc cxanrples o[strch sites.

7.2.2 Pre-contoct period

N ul.rre ro rrs pre{'on t:lc t h istclricill <>r :l rch neol ogi c:rl
sites exist in Palau, :rncl nrav be cliyided into fonr
basic q'pes: :rncient Rock Islaucl I'illage sites, caves,
traclitjonal villager sites, ancl phl'sical rt'rnains of'
tr:rclitional culture. Suvder' (I9ftl-r) prrx'i<les :r fairly
coruprehensir.t: treatrnent of strclr sites. furcient
ab:rnclonecl r'illage sites have been fbturrl at se\,el'al

krcations irr the Rock Islands of'Palau, icleutificd
rlairrly lx, the presence of'ceranri<: pottery slr:rrcls,

shell rniclclt:ns, platf<lrms, iurd lrtrrial sites. Some o[
tlrt'sc villages have bccn clate d back to AD I1100, and
it is known that rnost h:rd br.cn altandonecl by 1783.

Littlt' else, i ncludi ns the reas()r'ls Ii rr abandonrlren t,
is knorvu of these sites (Snvder l9ttl-r).

Shell rniddens (tJchrrlarois (lave. Ngemelis
Island) ancl pictogmphs (Oibadelrner:rch Isliurcl)
have alst> bcen fbrurcl iu some Rock Island car,es
(Snlclel l98ir). There is sonre specrilation that thesc
sites cotrlcl represent the 'l'irst shelten' of' earlv
inhabitants o{'Palau. On lhc- other- l'rirnd, Iir-aner
(1926) has docturrr:nted storit's n'hiclr "irnplv that the
(Rock Islancl) caves rvcre inhzrbitcd, lrtrt onl1,b1, p1y5-

tical lx:ings". Other historical/axlrireoktgical car,e

sites irrchrcle the caves on Omisech irncl others of the:

Rock Islancls lvlrereYa;tese stonc nl()ney r{a^s quirr-
riecl (Belatr Nationtrl Mrrserun l97ir).

Rr-mnants ol' nrore l'ecent trzrclitional village
sitcs are forrnd throughout Palatr. Thc'se village
sites irrc iclentifiecl br.stone patluvays, olcl platfrrrnr
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roads, platfbnns {br traditionzrl chie{i hottses. and
traditional 'bai' (men's hottse) founclations. The
rn()st stdkirlg rernaining traclitionill rillage sites are
fburrcl in Ngatpang, Ngaraard, ancl Ngrrdrnirtr
States.

Troditionol men's house,

or'boi'. (photo: Demei Oubed,
photogrophic colleaion, Division of
Conser votj on on d Entom ol ogl)

Old stone poth. Remnonts of
traditionol villoge sites are found
throughwt Polou,the most striking in

Ngotpong Ngo roa rd, o nd Ngordmou
Stdtes. (photoj D emei Otobed)

Other rcrlrnants, classifiecl zu plrysical rctnaitls

of'tmditional cttltttre tbr the put'Poses of this re-

p()rt. are relatively fev''. Otre such site. the last re-

ruraining'bai' in Palatt, is fcrund in Airai State and

is rhotrglrt to be eighqr yc'Zrs old. All other' 'bais'

were destroyed during \!'orlcl \\hr II. A traditional
Palanan r!?r calf()e and catroe horne also exists iu
Ngiwal State. Canoes were largely clestroyecl during
thc.fapanese aclministt-atiotr, in an effort l.o Pre-
vcnt Palarurns {ionr learirrg their rvork orlJapanese

plant:rtions.

7.2.3 Contoct Period
L.ittle information cottlcl be lottnd on histotical
sites Ieliltetl to the cotltact period of histon' in
Palarr. One site, Ertslislttnetr's Beaclt (Ulong
Islancl) rvas so uatned becart.sc Claptain Henrl'Wil-
son attcl his crcw (the fin;t L,uropt'ans to reilch

Palatr ) [ived in th is at'eir wlt il t' rebtrildirt g their boat,
"The ,\rtclope", which \\'zls wreckc:cl off tllorrg
lslancl (Belau Natioual Mtrsetttrt I982).

7.2.4 Modern Period
l\'{ost of the nro<lent historicirl sitcs in P;rlart are

rcnrnilr'tts <lI' the itrltrnsc battles rvhit'h occrtrred

betrl'ectt Atneric:rtr iurd.|apanese tt'oolls ilt Pitlatt

thrrirtg \\'rrrlcl \far Il. NLtrnet'otts gtttrs, tanks, irud

liuhter pllnes ttsccl itt this conllict carr lle ltrtrucl

[hrr.>rrQhottt P:rlarr. The tnost lltlnlcrotls terrlatirts

:rre ft.rrrnd or-r Pclclitt Islurtd. lvhiclt \4';rs tlle tllllill

1;!'.:=''
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cetrter ofJapanese clefense dtrrirrg that w:rr. A dc-
tailecl description of'these wilrrime historical sites
is prol'icled by a recent joint srudy by the govenr-
nrerrt ol'Palatr and the US National Park Seryice to
investigate the potential for establishing a histori-
c:ll park on Peleliu (Governntent ol- Palau/US
National Park Servicc l9tlfl).

7.2.5 Present volue ofsites
Althr,rrrgh it is difficult to assign mor)erary ralrres ro
historical irnd arrhaeological sites. rhere is no doubt
that they l'epresent valuable assets for the countly.
To begin with. thel,providt'a phvsical link to the
pirst ancl to the history of a given area or people. r\s
such, exploratiorl of sites such as the early Rock
Islandsettle Inents (Sn1'der I985) can provide infor-
mation orr aspects of'history lbr which no wr-itten
record exisls. A; well, the virlue of l"ristorical sites in
providing a sense of national aud cultural iclentiqv
to a poprrlation is almost imrneasrrrable.

In recent tirnes tlrere has been increasing rec-
ognition of the value of historical and archaeologi-
cal sites to the growing tourism irrdustry in Pirlau.
Although the marine environrnent will most likely
remain the prinrary attraction Ibr tourisnr irr Palau.
historical irnd archaeological sites will add another
important dimension to the tourist experience.
Palau Visitorr Authodty' (PVA) toLlrisr brochures

currently cletail sorne of these sites, and an addi-
tional brochrrre on this subject is planned.

7,2.6 Threats to sites

However, the inteeriqv ol'historical and archaeo
logical sites in Palau is threatened by many aspecls
o[ modcrn lil'e. Most notably, Snyder (1985) incli-
cates that the archaeological recorcl i,n traditional
villag;e sites near areas of rapid devclopmenr., par-
ticularly irr Koror, is being desrroyed or orhenr.ise
adversely afl'ected. Direct impilcls to historical and
archaeologic:rl sites created bv increased tourism
presence in Palau, althorrgh relatively nndclcu-
nrentecl, arr a car$e for concern. Effects on Rock
Island village sites a.ssociatecl with itrcreased use of
these islancls for recreation and tourism activities
have been noterl as a potential ploblem.

It has also been noted that, as access to and
promotion of other historical ancl archaeological
sites or.r Babeldaob ancl elsewhere increases, some
cor-rsideration will have to be given to protecting
these sites fiorn degradation which m:ry follow
increasecl hurn:ru presencc and arctivities. Snyder
(1985) strongly recommencls that increased sttrcly
of all historical and archaeological sites be purstrecl
ancl sites adeqtrately documented so that sorte re-
striction of access carr be implemented at sensitive
sites.
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Chapter 8

Economic fromework

8.1 Economic structure o,nd
development pote ntial

8. t,l General

TIrc l):rlarr:ur ec()t'lorlly is a ntixttrre of subsistencc
ancl cruh wpes. Approximatt'lv 3i3 per cent of
Palarr's poptrlation ctrlrenth'lives in villages. zrncl is

hcavil,v clcpendent uporr subsistcnce proclrrction of
fioocl (Ca.rscll, Otobecl & Aclelbai 199?). Those
Palauans empl<11'ecl bv the solenlrnellt, privelte, or
otlter sectors also partll" relv on sutrsistence actit
ilics. :llthotr.qtr littlc is klrown :rlxrrrl the exterlt of
srtch rcli:rncc. On thc other h:rnd, the cash c<:on-

ornv is becorning increasiuul,v preclorrrinant, espcr

ci'.rllv in the Koror arcl.t. The brcakclolvrr of solrrces
ol'qor,r'r'trrnent r-e\.cntrc. firr l-t)!10 is providecl irr

lirl>lt' fl.l tr:r trivc sonrc inclication ol- the econonric
an<l rt'r'ertrrc base.

Table 8.1 Republic of Polou: revenue
and expenditure, 1990 ($US)

Source: US Department of State | 990

8.1.2 United States funding
,\ qrant ol lilil4.ll2l nrilliou irppropri;rterl by'the US

Congress 1o tlrc LlS.Sccretal.t, ol'the Intcrior w:rs tltc
largcst soru'cc of'annual rever-rue in 1990, reJ)re-

senting 10 per cerrt of the total relenue lirl tlrt'
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courrtry (Table B.1). Fede ral gn-ant funds (nratching
or outright) rvere receivecl fi'om US agcncies such
irs thc' tls Errvironnrental Protection Agencv
(which frrncls an analogorrs Palaruur ir€fency, the
Entironrnental Qrrality Protection Boilrd, throrrgh
Section I 'State' frurcls); the US Forest Service; and
the LlS Soil Construation Serlice. Capiull improve-
mcnt firncls were allocated for specific projects suclr
ils road irnd Koror-Babelclaob briclge repaits :rnrl
tlte rtclr,national hospital. Again, these funds rvere
proviclecl br,the Unitccl St:rtes (LIS Departnent ol-
State 1990).

8.1.3 Locolreyenues

Locallv gener-atecl l'evenue accounterl frlr only'

$10,?00.0(X). or ll|,7 pcr cr:trt of totill revenrrc frtr
| !)90. atrtl although this figrrre represents a substan-
tial inr:rcase fronr the $ll million (apprrrximirtelv)
gct)elatc(l loc:rlly, in l97l]. it is still irlarnrin.qly lorg

rvhetr conrpaled rr,ith the $24.56i1 rnilliorr irnport
bill firl the sirnrc 1:eriod. l,ocal reverrues are particlF
larlv critical il' Pularr is to irrcrerrse its cc'onomi<:
selGsrrllicienc,. (For lhc prrrposcs of'this rcp()rt.
Iocal rer,ettrre is takert lo inclrrde rcvenucs qener-

ated llv loc:rl btrsiness, exlx)rt. tilx rc\ienuers, anrl
reirnbtrrrcnrenLs for scn.ices provictcrl strch as

rrtililics, ship charter. rrrd tlre salc ol'licenses ancl
pernrirs. )

8.1.4 Internotional and regionol support

Pal:rrr irlso r-cceives a strbstlntial arrrorurL of srrl:prlrt,
nraitrlt' itt the fbr-rrt of tcchnicirl assistarrce, fnxtr
vurioru intcrlirtional ancl regiorr:rl or.ganizations.
tr\orrpnrlit prrblic interest <rrgarrizirtions have als<-r

cler,t:lopccl a sh'onqcr pleience irr thc Rt'ptrblic, :rs

rvell in in othc'r art:lus ol'thc Prcific, ovcr the past

ser,eral vt':lls. lVlost not:lblv. Tlre Nitttu'c ( ilnsen'ltncr.
a LlSi-llirsccl uorrprofit gr'()up, has providerl srrpport

Annual revenue

DOI funds 14,321,000

Federal granr funds 4,965,000
Capital improvement funds 6,064,000
Other (local revenue, laxes,

reimbursemens) 10,200,000
Toul revenue 35,550.000

Annualexpenditure 27,499,040
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'.urd assistance f<rr environrtrental nranagernent eF
fbrts.

Firtally', rve:rlthier P;rcific countries strch irs
.fapan, Arrstralia, arrd Ncw Zcaland have providecl
flur:urcial ancl technical assist:rncc to Palau. -[a1tan
hzrs provicled gr:urts to assist r,r,ith fisheries cler,elop
lnent, for inrProvctnent of the ,trai-Koror \^'ater
supply svst('nr, iurd for sclrolar'-ships lor Palarran

stuclc'nts tO pursue sttrclv in.f apzr.rr.

8. r.5 Present chollenges

Pal:rrr has the pcltential to srntain n cash econonrv
witltortt too tnrrch $upport li'our intenrational :rirl
alth<lrrglr there is rnrrch to be clone beftrrc tl-ris

corrlcl be realize<I. Alier,!'ears of'being cleltendent
on LIS povcnuncnt re\,enue, tl're challcnge to
Palauan leirdershiJr is Lo clevelop rcsorrrces in nn
er: ononri callv ancl eco I < lgi cirl lr, strstai r r :r ble rvill'.

Econonric clt:r,eloPnrt:nt pr()sPects in t.he Re-

pr"rblic of Palatr are largelv birsecl <n cxploil:rtiorr or'
passir,c r"rrilization cll' nattrral resourc(:s. The tlrree
nurjor areas thout{ht to lrave poterrtial fbr sustidn-
Ablc econonric developnrent al'e t{nrisur, fislrt:ries.
ancl :rtrt'icrrltrrre.

It is rvr->rth n()tillg t-hat ploposals lor other trvl)es

of clevelol:ment irnd invcstutenl lrave occtrrred in
PalaLr. For irrstance, a l)r'oposal to esLrblish eiuht
garlnc"nl ftrctolie$ n'a$ irl)l)roved recently' bv the
Forcign Intestnlent Board. Hou't:vt:r; becarrse this
arrcl sr:vcral othcr sirnilal clevelOpntent propo.s:rls
have not vet .q()ne thrutrgh an\' of the reqtrir-ecl
errvir'onrtrental pt'nttitting procedrrres conductecl
by EQPB, thc viabiliq, of these proposals rerurrins
questiouirble ((iasscll, Otobcd & Aclelbai 1992).
This report will uot i ttcnlp( to evzrlrrate an1'oI'these
propost'cl clevelopments. Instead, it will irdclress
dcvclopnrcnt sccL()rs u,lricl'r hirve pror,en to ha\:e

some llrospect for sustainablc rlevelopnrenl in
Palarr.

8.2 Economic development
fromework

8.2.1 Polau Notionol
Master Developm ent PIon

!f i th t he I r^ansiti on fi'orrr i t^s 
-fr-rrst Tcrli tol1, statrs to

(iornplc't stlltrrs, thc gor,e rnnrent ol'Palau is non' in
thc process of clcr,elol:irlg a ft-tullervork lirr new
ecot'tortric policics 

- to be knorvn as thc Palarr
National I!{:rster Developurent Pliln (PNMDP). Ac-

cording to the scope of work fbr the PNMDP, the
key' ecorronric and scxial objectives ol'1116r govent-
menl ale:

I srrstaincd long-ternr atrd eqtritable ecotrotnic
grorvth:

0 development o['irppropliate pt'ivatesector
policies;

I environrnentitl t-nlrarncelt)ellt;

I crrlttrtal and social intprot'etnent.s;

t establishment of'soutrcl adntilistrativc attd
rrnnatgcmelr t poli cies :ltrrl st ra tegi es u'i Lhin

tlre prrblic s€:ctor for thc nl?rnagetrent of
the country's finarrcial, ecotromic atrcl

social affairs; zrtrd

I meshing of natirxriil with states irtterests.

In orclcr to support tht' itttaintrrettt of Lhese

obiectivcs, the PNNIDP u'ilI crnphasiz,c:

I stratesic sector planning (pilrtictrlally ftrr
tor lrisrn, agrictil ture, fi slteries, itrdttstr')i
labor, cnr.'ironment, inlrastntctrtre, httnrau
res()urces, and the cttlttttal lltrcl socitrl

se('t()rs):

I intcstnrent for developtnent:

0 land rne plannirtg: atrcl

,) Public adrnilristtation f<rr delelopnrent.

IVlany' of'the issttes rcla(ecl to ecottotnic clerel-
()pmerrt are dealt with rutdt'r the lelevatrt sector
discussiclr-r. so thc issltes cnvt:recl Llnclcl tltis secliort
rvill k confinecl to rnittters of principle alld l)tacl'o-

econorrric Jrlanning.

8.2.2 lntegration of economic and
enuironmental goals

The key issrre is tlre rtced to ('Ilslue tlte itttegliltiotr
of econornic and etrvirr)llnrerltal plitntrine. \44tile
the present policics atrrl the scope lbr n'ork foI'
tlrc Pirlirrr National Nlirstcr f)t'r'elo1>rnent Plert)

(PNIVIDP) itleutify the ncerl t() prorn()te cconornic
dr"r'elopnrent in alr elt\ironmentallv sustainable

ln:lnner', t'nrirottntetrtal protectiott atrcl clevelop-
nrcnt irctivitics Arc ctrrrentlY trot w('ll integrated.

This is trnderstand:rble givcu tlrt'scattet'ecl tut-

ture of thc e nrirourne trtal I)r()tecti()lr pt'ogrant in-
lreriterl b1' Palatr, ancl the high lelel of ttucertairtty'
regar<line nran(lates and clit'ection associatccl with
recelrt <'lrirnqes in the c()llntrt"s political stattls

iutd rl<'velo1)ntenl. In ttris regtrcl, the got't'nttttertt's
conr r ni trlrt'n t t() pl'e pare a Nati<tnal Etrvintnmett tirl
Managelnelrt Strateg!', ztnd the ctnphitsis uive n

to srrs[rinable clereloprnent and elrvitounletttirl
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planrrirtg irr tlte PNIVIf)P's scoltc ol'ltork. rel)r'oi('nt cnrironrncrrtal protcction :ut(l the t'cononric clevel-
ir vitlrrirblt^opP<lrtttnitv t() put in plnce institrrtional opnrent pr'(xll'ilril.
ar-[anqcrn('llts f <lr- tlrc cflr:ctivc intt,gr:rtiorr <lf'
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Infrostructure and
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9.1 Generol

As discussecl above, the Palarr n\atiorral N{aster De-

vclopmrnt Plau is cxpectt'cl lo pl.rt in placc au

r:conomic clevelopnrent progrirnr aimecl at long-
tenn anrl srrstirin:rlrlc grt wth, and an irnJrroved
distribrrtiou of incorne. This rvill be achieved
through the developnrent anrl inrprovemcnt of in-
fr?stnr('trrrc (roads, ail?()rts, sca p<lrts) :rs well as

the ex1:ansion ol'incltrstdes (t<lrrism ancl srnall-
scrrle nranrfacturilrg) ancl the rrse ol' natural
r esou rces (agricul trrrc, fi sheries, tol lrisrn etc. ) . This
section looks at the sectors irt rvhi<'h devcloprncnt
is rnosl likerly to take place, ;urcl conrrnents ()n
p<lssible cnvironrnental issrres lhat rrrav lrave to bc
consiclered in the pl:rnning irnd irrrplcnrentitti<ln ol
projecs and progralus :rssociatecl u,ith thenr.

9.2 Tourism

9.2.1 Strong growth

Over the past dr:circlr', torrrist visits to Pallu ltare
increasecl bv abotrt ir(X) pcrcent, firrrrr -1,5 I (i in l{}B I

to 2i3,(XX) iu l!'l9l (l'dl14. 1993). It is also cstirnirtt'cl
that clru'ing l9l{9 a total o['$7.11 rnillion irr k>cal

revelru(: was getlemted bv totrrist ex;renditurcs irr
Palatr. This estirnate f<rr l9tl9 totu'ist rcvenues rc:1>

l'esellts :r sttbstantial irtcrcase flnrnr thr' ,$2 rlillion
in tourist relellu('s gcnentecl irr l!)8ll ((kx,crrr-

rnent of'Palatr/LlS N:rtional Park St-n{cc 1988).
Grorvth irr privarte btrsiness activin associllt<.cl with
tourisr)r, srrch as lirnrl, nir, :rnrl srrrf:lc:t' lral)sl)c)l'-
tirtion, t:onstrlction. rt:t;-riling, lrotels, nightcltrbs,
ancl a rri<lc ra ngc of'scrvice:s, has :rlso becn scerr (tlS
f)epartrnent of' State t990).

Tlre prospects lbr continued ccorronric grorvth
lhrorrgh totrr-isrn sct'rn fhlrlr:rblc fbr thc Reptrtrli<'

of Palart. 'fhe Palau Visitors Atrthoriry' (PVA) is

actively invoh'ed in prot-noting artd cncottr:rging
tourism. In 1989, thc Consenation Eclucatiolr
Divins A,r-chcological Mtueum ((IEDAIVI) in the

tJnitr:d States dcsignatcd the rcefs and rttrclcrwater
scencry of Palau to bc tltt' best of sevetr sites cle sig
nated as tlre Seven Uttclenvatt't' \&bnclets of the
\tbr'lrl. as has tlte Sntithsonian Institttte. With this
clesignation, pronrotiotr aud ntarketing of P:rlarr as

a destinatiorr for itrternatiort:rl tottristrr has

hrcreiuscd. With its sJtectactrlar land irnd oceilll
eurirouurent. Palarr has enortnotts Potetrtial to
cater- t() tlrc rapidll' cxpanclitrg tottr-ist ntttnbets
interest.ed i n nirturc-based totrlistn.

9.2.2 Potentiol imPocts

l-lnforttrnatclr'. as Pal;rrr's popularity{br tourism hets

increirscd. tlrr' prrtcntial for sot'iitl irntl ertt'it'ott-

rnt:ntal problenrs rt'lated to this indrtstr-l lra-s

incrcased irs rvell. Recent pr<lgrsals for tott|isrtr
orientecl dcr,eloptncnt - fclr cxat-n1tle , for a se:c:<ltrc[

and lrrrger irirport otr ttoLthetlt Babelclaob. ancl a

lirlgc-sc:rlc rc$ort in Kotrrr t'xantples ol'cle-
vcloprtrt'trt platrtrirtg rvhcte t'cott<ltttic :ldvautaf{e,
lather tlrarrr pr-cs<'r'r,iltiott of' tlrt' rlattlritl environ-
nlent, l'll;rv have bcen tlte clcciclitrg lactor. Thc
irlrovt' rlevel<lprnenLs, as nell as scrteral other pro
posccl clt'r,'cloptnent-s, il' brrilt :rs plannecl, rvotrld

cilus(' ll signiliczrnt ilnloun( <lf etrt'irotrtnetttal tl:rtrt-
age, rr'hich wotrltl tl.rett redtrcc tlrc lrttracticlll of
Prlau as a t<.ltrr-ist clt'stirtittiott.

Lirrplarruecl torrristtt rtr:ll' illso creat(: signifi-
cant social irttpacts. [,ar.qe res()l'ts ()r olher sttclt

Ilrrgc-scale ck'r'eloprrterrts inevitablt' itliettttte sonre

Pirla tr:rns lhrrtr thc-ir larrcl. t ]refu ' sttbsistenc'e :rgrictrl-
trrlal plnts, irncl evcrt tionr supplics of lr'itt('r an(l
otlrcl basir: srnices. Thc euvirontrtetrtal efli:cLs of
such devekrpnrcnt-s also ltave a great potential fi)r
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:trllt't'sc itttp:rt't orr srrbsistt'rrcc lnrlcst lirrrn thc
(x'elr). lrr tlrirt strlrsistt,'rrt't' ltirrlt'st of agrit'rrlltut'
lurrc[ Iislrt'rit's r-t.'rrr:rirrs itrr inrl)o|lilllt itJilx'( t ()[

Pallrurrr culturl'. torrrisnr tlt'r't'loltnrcrrt slrorrkl lx.
r-t't;rrilcrl to lukt' st('l)s t() rrrirrirnizt' anv atlvt'r'st'

Cllt'< ls l<l srrlrsistt'rr( (' l)tr)(lltcli()n.

9.2.3 Need for bolonce
'I'lris is <'r'rtairrlv ll()t t() sirv tltal all tr'1>t.s ol'<lcvt'lo1>
rnt'rrt rt'lrrtccl lo torrrislu llre ncccssaril_v lrirlrrrlirl.
-[irtrrisnr r'irrr tto nrrrc:h to irtctt'ast' tlrt' t'<.orrorrtic
st'l l-st r{lit icrt cr' ol' tlr t' c()ulll r-\'. In urlditiorr. torrlisr rr

can lrt' rrst'cl to intr(xlu('c ltcrllllt' lo, urrrl t'rlrrcatt'
lltt'ltt c'onccrrrirtu, tlrc rrrriclrrc rrrnrirre 1lu(l tcl'l-('s-

tr-ial e c'osvstcrrrs ol'tlrc l)ullrr alchipcluuo.
I lorvt'r't'r-. it is cr rrcial that rk:r'cl<lpnrt'nls lx'

t losr'lv s( lr rti n ir('(l fi l' t lreir srrstai nullilitr'. -flt<' 
< osls

rrrt<l lrt'rtclit.s ol tk'r't'lo1)rncnts nlust l)c lr'<'rrrirtclv
rr't'iglr crl, rrn rl t lrr' bllurrcr' sl rct't oI' l)lr)i('('tc(l ('c()n-

orrric rr'lrrrrrs spr'< ilir irllv t:r,lltratr'tl. I:nclalt' torrlist
r'('sort\ u lr<'rr' tltc lotrr'isl (':lts. sh()l)s. nnrl r-t'laxt's orr
sitt' rtill olx i(}rrslv lr()t t-cl)r-csr'rrt rrtrrch ()l'it boorr t0
l<lr':rl llrrsirrt'sst's. I lortt'r't'r, rvitlr l)r1)lx'r'firrc'tlrorrclrt
lrrrcl lrlirrrrrirrs-, l)irlurr t'otrlrl ck'rt'lop a torrlist intlrrs-
tn' rvlriclt is rlcpc'trrlc'n t ()n, l)rrt also l'orks tr r srrstai u,
tltt: lrt'lrrr(r' ol' tlrt' llirtur'ltl errvilonrnclt lln(l tll('
t'trl t rrrlrl lrt'r'itlgc ir ttrl rp rirl i tl o{' I il-e ol t hr' pt'oplt' oI
l'irl:rr r.

9.2.4 Commitment to plonning

Il is filrlruiitlr', tlrt'r't'lirr'('. lllirt llrt's-()\'('r'luu('llt llils
Ir()\r llrk('n st('l)s t() ('nsur'(' l)rr)lx'r-plannirru of'llrt'
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Rock lslond beoches. Coreful plonning

for tourism is needed if the beauty of
Polou\ naturol enyironment is to be
preserved. (photo: D emei Otobed)

totuistl inrlrrstrr'. i\ r'r'port r'orrrrrrissitlrrc<l ll thc
{r()\'cnlrn('llI ha,s crrrltlrasizccl tltt' need to rlcvcIrr;r
thc irrcltrstn' irr u srrstuirrirlrlr^ irrr<l t'clrrit:rlrle' nl:rnlt(,r'
(P.\L\ 1993). Tltt' Palrtrr Visitors.'\ssociation (P\i\)
arrcl tht'OII]cc of'thc Pn'sidenl h:n'e lrrllv en<lorst,rl
Ilte re;>ort's rt' ( ()nll'n('lt(l:rtions irrclrrdirtu tlrc cllI
lirr lt torrrisrn r.'isiou lor It:rlitrr anrl thc strutcgit.s lirr'
attairrinu it. Ital:rrr's lotu.isrrr visiorr is thtrs clcscrillcrl:

'ftrrtt'isnt nill Irc rlt'r'clo1x'rt to llt' u kt'r't'<'onorrrit'
st'c tor Iirr I'allu pr-ovirlcrl tlrlt <lerelollrncut
cr lsrlr('s t Irt' lvclllx'irrg ol' tIrr' pcoplc, tlrt'
rturirtterr:rrr<'t' ol orrr''r,i';n' ol lili', tlrt' l)r'()t('cti()l! ol'
I ltt' et trirortrrrcrrt, t'qtri tublc rlist t'ibrr tiort ol l Ire
lrt'rtc{lt-s ur'n()n!{ thc l':rl:rrrirn pcoltlt' . . . ['flrt']
n:rtru'('. sizt'. cl r rul i tt, urrrl t.il 1 t. tll' tlrt' acr:r.pt:r|r(t' <ll'

tlelcl<rpurt'nt rr,ill clcllt'ncl on tht, calllcin of'P;rlarr
Io itllsorb qrrllIr :rrrd tlrt' ilccel)tiulct: ./tolcrancr' o[
[ltt' I):tlitu:rn pt'oplt' of Ilrat st1)r\th (P{L\ ll)t)3).
-I'hc lllesirlent. in uccc'Jrtirrc tht' P.\T.,\ r'c;tort.

saitl tlrat rr'lrile torrrisrn lrltl thc lligqest l)()teltti:tl li)l'
Italurr's l'e\'('nlle llast^, lrt'<lirl rrot lrlieve irr itrvt'sting
all t:[[<rr1.s irr orrll' orrt' <lirr'<'tiorr. Rc[t'r't-ncc \\'ils

nurck' to thc I)aliru Natiorral Nlirstcr [)ct'eloprrrent
ltlurr arrcl Ilre rre:r'cl to in<'orlror-atc' ()tlter IX)tclrtiul
irrrlrrstr-ics {or rlivt'r'sili('itti()ll ol' the ret'enrrt. llasc
(P\:{ I993).

9.3 Fisheries

'fit'() lll)cs o{' r'<'r't'rr ut' irlc ('rlr'r'cntlv collcctccl fi'orrr
t'orrrrttcr<-ilrl h:rrlcst of ruar-irtt' l'cfi()ul'ccs i rr Pitlltrr:

(I) thrrrrrglr local Ilrrrlirrss iln(l cxJ)ort <lf iushon,
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recf frsh, nrarlgr-ovr ctalls. lobstcr, atrd other
Iisheries; :rucl

(?) rrrainll'licerrse fees lrrr lrrreign lxrats

operatin${ irt the Excltrsive Ecouontic Zone ol'
P:ilau (US Depiu'tnrent of State 1990).

9.3.1 Inshore fsheries
Accorcling to Division of'Marinr: Resotuices rccortls.
aI lt'ast 25() nrctric tons ol'r'eef fish. ruangrole crub.

ancl lobste-r rvcre landecl localh'or cq)()r-tc(l lirrnt
Pal:rtr itr I tXX) ( Division of'X,laritrt' Rcsot t lccs I 9-90 ) .

H<lwcvcr, trtrrclt renritirts trrtlcrr-xr,n alrottt cltatrgt's
in tlrc letel <lf conrnrerrinl hirrlesl of nurrinr'
rcsourrcs, trrd abotrt the abilitr,of stocks to strstairr

cufrcnl rlr ltieire r lei.'els ol'han'est. Tht' Division ol
Nlarinc Resorrrces. thc go\'('l"nnl("tlt lll('ttcv
chargc<l w'ith thc clcvckrprncnt nn<l nranagenlent of
iusltore rn:rrirtc res()rrr('('s, lt;ls recentlr, initiatcrl a
pr'o!{r<ulr t.o collect rlatit <lrt lanclitrgs tl'om thc livc
rnirjclr lish nrarkeLs in Pirlart tur(l ()n export ft'ottt
rnanili'st ftrrrrrs fl'onr (lorrtincrrtal 

'\irlines (tltc otrlv
airline serricirrg Palarr). This ptoit'ct n'ill provirlt'
Illore :tccul'iltc econorrric clnta, as rvell as st()ck as-

scssrrrrnt cl:rta, which rvill lx r,ital t<l designatiort of'

n'l:llr agern er) t l)rircticcs lbl st tstltinetl tt ti| iz'.rtion o[
the rcsortrcc.

Potential concerns

Ser,eral p()tcntial concerl'rs c:trt be dcttltcctl h'ont
initial Divisiorr ol'Nl:rr-inc Rt'sourt'es rl:rta. artd fl'<ltn

thc obser-r'irtiorts o[' loc'al conrntcrcial ()l' r'ccr'('-

irtir.>nal lisherrrrcn.
Fi lst, thc' rlern:rnd Iilr i rrsl.rore nrlrri rte lcs() r.lrccs

Iras clefirritelf irrcrea.rcrl ()\'('r' thc pasl dt'r'lrlc. Res-

tllr-u'lnts irr Koror catcr-irtg to thc rapicllv expitndittg
touri,st irrclustl-\,, for inst:rncc, borrglrt 31t.050.5

porrncls ol'recl'lrsh. trtrra. nlangr'()\'c ctab attcl lol>
stt'r' clrrrinu thc lirst nirtt' rrrontlrs ol- l9!X) (Dir-ision

o[ Marine Resourccs l9!)()). \\'itlr tLris iucrclse in
clenrirncl hrs cornc incre:rse in prices. Secorrrllr',

scvt'ral sorrr'(:c.s lun'e als<l c()r)clude(l, l>asecl on pcr-
s<lrritl obst'rt'atiOtt, tlult insltore nrarit'tt' r'es()ttrces

are less abrrnrl:rnt.
Fiually, irriti:rl ail carqo exl)ort rlaul cortrpilecl

by tlre l)ivision of N4:lrirre Rcsorrrccs hns ;lrrrridecl
prtxrf that enrlanp;erecl rrrirrine orgarrisrls srrclr as

giarrt t'larns antl ttrrtles at e being cx1;ortetl illcgallv.
(]ivcrr the prcssrrre ex;re'ctecl orr inshore nrarin('
rcsorlrccs in Palau ove r'tht. rrext rlec:rcle. tht'rc is arr

rlrgent net-<l to address tltc allove concerns in rt

lnilnilgcrn(:lrt plan lbr sttstairtatble trrartagenrerlI

arrd rttilizatiotr rll'sttclt res()tll'ccs.

9.3.2 Offshorefsheries

For"eigtr fishing agl'eernelttli to alltrw lbr ttlna fi.sll-

irtg rsithin Palatr's 2(Xhnilc EEZ rrle negol.iirtecl b1'

tlrt' Palarr l\,laritinrc ,'\trtltorin'. Dtrring l!)90. fivc

filreign lishing agrecrllents wet'e itr elfect, allortittg
{lJ7 r'essels tt-r fish itr Pirlatr's t\'2ttcrs. Licettse fecs

lhrrn tht'sc irgrt:ellrclrts Httret'ilted $(iir9.(X)0 in l<tcal

rcvenucs in l!)f)0 (LtS Deparrtrtetrt oi Stlte 1990).

Surtistics cornpilccl ft'<tttt tlte littrclittus of 4il()

krug-linc artd grttmc seinc t'esscls itrclicate that
-l.t)71.52 nlctric t<ttrs t>f'ttrna, billfish, :rnd shark
lvelc lttrtclecl b1' thesc t'ess<'ls i,1 lf)!]0 (Division o{'

Itlarine Rt:sortt't:es 1990). Bt't'irttse statistics werc

uot irvailnble lirr Itatlcst rlrtrilrg all nrotrths of l !)90.

tlrt' lthove figrrre is lttrrlrablv art ltltdcrestimlttc ol-

thc total hur-r'c.st fl-orn olltslrore lislre rics tlrrrittg that

Veiu'.

Prcscrttlv. a high Jtroportiott ol'tlte ttrrxl lanclecl

flrrnr Pal;.rtt's EEZ is cxp()rtctrl to thc sashinti nrarket

in.[rrpau. For tu'o firreign fishine cornpatries, PITI
an<[ PiU(-]1. the total tttetric tolrs ol'tttttlt exportt-cl
firrnr f'alau to lhc.fapan .slrsltinti nritt'ket (1,0'13

nrctric tons) s'as l'l tirnes gtciltet' thiln that of all
()ther llrill'ilrc rcs()tlrce ('xl)ol'ts (l(Xi I'rtett'ic tons)'
'fhc r'<-uu,ritrdt-r' r>l' thc liurdirtgs ol- tltese fbrei.qrr

fislrirrg vcsst"ls is st:t-tt to lirinatr fbt' 1lt'tressirlg ()r

sold ltr:rlh' (Divisir-trr o1'Marirte Rcsotttccs 1990).
( Irrrr-c'rrtlr'. t lt c'rc' is t1o otrsh tIt-e r':tlt rc-arldccl pr()ces;-

ing frrr ollsltore tislrelies in Pitlatt (Ni<'lrtlls l99l )'

Potentiol concerns

N()t ntuch stock irsst'.sstrtettt ltas bcctl <lont' lilr'
olllshrn'r' rrrrrittc r'(:s()rtrccs itt P:tlart. Rt'ce rrtlr" tltc
Dilisiort <lf' NIirt'itrc Rcsttttrccr, tvitlt srrp;rort fi'otn

thc .S<lrrtlr ltacifi<' ( i.lntrtrissi<ttr, ltn.s besrul il tltrla
rtrr.rni[otitt14 st trclr, rvlticlt shorrlcl proviclc sotrte bitsc-

linc irrftrrnt:lti()n (,t't t,he st:rttts of trrtta sttrks. Tlrcrc
is pr-cscrttll'collccnl in Palirtr ovcr the srrslailrabilitl'
ol'tltc cr.lr-rent lcl't-l of ltarlest, irtrcl abottt tht: ittr-
pircts of s()ntc activitics (sttclt ils wnste disposal)

assot:iatctl tlith this lishcrr'.

Frr rthcr', tlrer e is glrrtr"itr[ ('()ttcet'll over the levcl

of t'conomic lctunl or lrt'nc{its to Palatt front thi's

inclrrstn'. Irt lact, tlre firrcigtr fisheries itgrcenlelrl.
u,itlr thc Fislteries Associltiott ofJapirn tvas rec('nllv
n()t fer)crved <ltrc ttt it l:rck ol agreelrlellt o\'er ?rl}.

propriatc licetrse l'ec's and pe t-rttit conditions.
F-or' oflishon' Jishcries develoPtnctrt to be

49



Stote Ofthe
Environment Report

srstirinable and acceptable in thc lorrg terrn, thc
goal of increasins l()cal intr>lr.'ement and incrcasing
Ir>r'al rel'enuc, rllone r,r'itlr thc collection of spec:ics

ilssessruent data, rrrrrst l)c itrtegraterl rvith il rnaltirge-
nlent fi'nnrewolk lilI thc irrchrstrv.

9.3.3 Other /isheries development

Fisheries cler.eloprncrrl l)r'c)gmnrs lcnrair.r a stron{r
as[)('ct of fishelics nlnnilgenrclrt in Palau. Thc l]clarr
Nlaric'trltu re f)enrorr sh-"rtion Ccn tcr ( BN{ D( I ), rvhiclr

is rurclcr the Bure:rrr of N:rtrrml Res<lrrr.ces itn(l I)(.
relopmr:nt. is ir {bcal 1>oint filr sea {irrrrring teclrnokrgl'
and tr:riniusin the Par:ilic. ivl:rjclr prruriurrsof BNrlD()

have firctrsed orr the prrlrhrcti<lrr of crrlfrrrccl gilurt
clams, and the dcvt'lopmcnt of'smeill qiatrt cl:urr <lcrrr-

()llstr-irdon lirrnrs irnrl sanctuaries in each t-rf tlre 1,tr

coastal slates of Palarr. Fixport oltctdturetl giant clanrs
trkcs place rrnder'lterrnit lrorn BIrlDC, aud reventrt's
florn this lctivitv totalle<l $.122.097 fbr 1990.

Tl rc rect:n t lf i n itiatt:cl t rrrch rrs hatch cl'1' proit.cl
ol' IIN{D(l is also of irnportancc to inshore corn-
nrercinl flshcries clevelopment in Palarr, :rs tr-ochu.s

oncc representccl ir lucl'ativc export contnroclitv lirr
Pnluu:rn rtrrtl conrrntutities. During the l9tt0s,
100-3(X) tons of trochus tvere exportecl ilnnrrallr'.
Duc to rirpid cleclincs in trochtrs populations. horv-

elcr'. a thrce-ycirr-(I990-I992) rnoratorirrrn is uorv
in fblce (Dirision of Marirre Resources 199()). i\s-
sessnrclrt of tr'ochrrs stocks, irlong nith the l'ratchen,
progrilrn, is rroll bt:ing ptrrsrrecl to clevelop a

n'rana{rerncn t l-egitrre lcrr srrstai nable tr ti lizati<tn of'
this rest>rrrce.

Fishcries der,elopmcnt work throrrsh tlrc Divi-
sion of'Mirrine Rr:sotrrces hirs fclcrt'secl orr inftrrlra-
tion clissenrirration. tc.chnical trairring of stafl.
rcsearc:h on han'esl of :rdditionirl spccies, ancl dt'
veloprnent of' actclition:rl I'isheries infiastnrctule.
Th'o rnajor fisherit's developrnent projecls o[ tlre
Divisiou <ll'NIzrrine Res<trrrces lr:rvc becn the depkl,r'.
rnenl of Fish Aggreg:ltion Dt:r{ces (FAD) ancl the
Palarr Fishing Corrrmtutit1' Developrne nt Proje('t.

Thlorrgh the F,{D proglam, I I F,ADs (essen-

tialll'. irnclrored C<rirst Grrard rnooring btrol's) were
to be deployr<l orr offbhore sc:r moullts to altract
cleepwirter snapl)crs and groupt:rs. Thc airn of this
pr<lject is to ledrrce dependerrcc on inshore reef
llsh, and to prcx'ide loc:ations firr offshore sportfish-
ing bv locals ancl tourists. The l-AD program is

currentJy'in the initial stagcs of developmerrt. Htxv-
eve r. if successful. the FADs could forlr the basis of
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a nelv and potelttialh'lucmti\fe tourisrn sector based
on ofllsl rrlrc sportlislt i ng.

The Palar"r Fishing Orxnrrrunitv Dcveloputenl
Ploject has ltcor faciliurtecl throrrgh frrnclir-rs fronl
the gratrt aicl proerarrr of the.fapaltese gove,r'ntrrcrlt.
Through this proiect, nrml fishing ports ancl fir-
cilities havc been dei'elopecl in A.ng:rtrr ancl Ngar-
chckng. anrl sirtrilar cleveloprtrerlls arc proposr.cl
ftrr Ngatpirng anc[ Mclekeok. The Palarr ]'ishing
Arrthor-in' (l'Fi\) is also wolking to establish fish-
e r-ics c<roperativc's to assist lr'ith h:rnclling and nrirr-
kcting ol' rnaline les()ul'ces in thesc nrLal are:rs
(Divisiorr of Ntar-ine Resorrrces 1990).

9.4 Agriculture

9.4.1 General

r\grictrltural ltrrldrrction in Pallln is limited bl' thc
t'elativelr, srnall laucl base, low soil I'ertilitlr, ancl
I i rni tecl \r,a t o' avitillbil i ty. Clontrnercial aericul tural
prochrction leachcd a peak duriug rhe.fapancse
administratitn u'hen threc pineirpple cannelies
were irr opeftltion ilnd copra procltrction was also
high (C:rsscll, Otobecl &,{clelbai 1992). N,lost of this
pt'otluctiorr rvas cliscontinuecl becarrse o{' \,!brlcl
lVar II. r\t prest nt, agricultrlral pxrcluction is onlv
for the donrestic ruirrket lvhich in 199() generated
revenrres of $i440,ti75 lrom the snle of'r'egetables,
fi1lits, staple rrops, local eggs, local rneat. processccl
ftrod, betelntrt, Ancl betel pepper-leaves (US De-
pzrrtment of State 1990).

Altlrotteh the amount of dorncsticalhf prG
dttcecl agricrrlttu'irl prodrrcts is srnalI irr ctlrnparisorr
to the quantities whiclr are irnponecl fiom otrtsicle,
dornestic production remair.ts an intportarlt sector
f<rr local sale or .srrbsistence consrunption. Pr<>
grarns of the l)ivision of Agricrrlttrre and N{ine ral
Resourccs have been airnecl at incleasiug clomestic

;rlocl uctitln t h rorrgh agr-olorest rl', the i n trochrc ti()n
of'nen'species, ancl the dissemination of knowledge
on agdculttrral techniqrres such as rotating cl'()ps
n'itlr leguures.

9.4.2 Current Problems
N{ajor problerns associ:rted with ctrn'ent itgricrrltu-
nrl practices :rrc lrurning of forests ftrr plantirrg ancl
Itearr ttse <rf pt:sticides. As discussed above. btrrnirrg
l'emoves plant co\€r, exp()ses or relnoves topsoils,
artd causes erosion und sedinrer-rtation,/silurtion irr
rivers aud lagoons. Therc is also growing concern
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ovcr thc' qurntities arrrl tr'pes o{' pesticirtes applic'd
to lhrrns, artd the lx)tclrtixl tlrcrclx'{irr cortt:trtrinn-
tion ol rivcr witter fi'ont tlrcsc sourc('s. ()lx,iorult.
the issrre o[ trainitrg :rnd rlonitorirrg lbr brurtirtq
irrrrl pesticiclc rrsc rrrrrst bc adrlrcssecl in a Jrrorrrlurt
filr strstninable agrictrltrrrc in l)llar.r.

.\nother problt:rrr is [ht'irttrrlclrrction of anirnlrl
or plant species or clisc:tst's lr'lticlt nlav tllreilten
cxisting s1:ccies. lixarrtples of tltcse clisctrsscd alrol't'
irrclrrrle .seluria (intrrrclrrccd to pror"irle lirr>cl |.br-

lir,estrrck), c()c{)r-rrrt beertle (Oryrte.s rhinoutttts ), and
tu'o irrtlorltrc<'cl bird spccies. lhc gleratcr srrlphrrr.
r'r't'sterl cockatoo ((,ucrtl ttn .qalcrrila) attrl lhe ct'lectus
pirrrl)l (Iirlrclus nnulus), u'hiclt eat tlte tcrnrin:rl
ltrrcls of'sevelirl n:rtirc urrc[ t'nrlcnric Palnr s1>ecit's

grorviug ott tltc' R<lt'k Islarr<ls. The clarttaqt: cattscrl
bv tlrc l)rorr'n snzrkc in (ltr:rnr errrl thc tanr blialrt irr

\\ cstcrrr .Sitrtt<xr se tle's ils ir censtant rcnlin(lcr of'thc
nt'cd {irr efTt'ctivc qu:rr:urtinc larr.s and cnfrrrce-
nrent cap;rcit\'.

9.5 Water ond sonitotian

9.5.1 Present concerns

\\Iith thc expecte(l incrcase in the nrurrber of torrr-
ists irnd reslclerrts, rvatt'r'srrpplv ilncl sanitation alc
likell t<r llecotne <'ritic:al is.srrcs, palticrrlarlv [irr
Kor'or State nrt<l Balrlclaob. Tlrt:re are alre?r(h'c()n-
ccrns aborrt tlre level ancl qrralitl'of w:rter supplies
rlnd t.he t'cological cffccts o{'tapping nlore wilter
sources, as u'cll as c()n('cnl ovt:r' pollution rr"srrltirtg
lirrnr irnprope r ()r irta<lt'clrratt- disposal s)/ritcn)s ()f'

solirl rvirstes, ;roorh, designecl landfi lls, iucl cle[-ec'ts

in public selver sl'ste ms ()r'se ptic tanks.

Of' great irnportance also is thc inc:r-e:rsing

brrrdcn which torrrism nud poprrl:ttion growth is

placing on thc server arrcl solid wiute disp<-rsal s1's

t<'n'rs in Koror State. Thc Krlnrr State serr:erage

svstenr is rapicUv approirchirrg rnaxinrurn capacitr',

ancl inrprovcments to this s,v$tem will lr:u,c to bcr

consiclelecl in the neal' Iutule. Alt'cath', there is

c()nccrn aborrt tlre levcl ol'nrrtrient.s flou'ing irrto
lilgoons ancl grorrrr(l witter resorlr('es. and the r,e-

sulting clarnage to the rrtarine environrnent arrd
l\'irte r supplics.

9.5.2 Future needs

A nrrnrber olt issues relirtecl t() i!'aler a nd sarr itation

A Toiwonese pestcide.The increasing use oflpesttctdes poses o threot
to locol woter supplies, ond lobelling in Toiwonese mokes their con-

tents unidentifioble in Polou. (photo reproduced courtesy ofErwiron-

mental Quolity Protecion Boord)

nee<l tt-r be cotrsicle red itr tltc developttrctrl ol'the
N..ntionnl Environtncrt t:tl M:ttragetttetrl Str:rte15'
(NEIvfS) ancl futrlrc latrcl ttse platrs. Witlr watcr
srrpplv irttcl se\t'crage sl'stents in Kotor St:rtc ltcaritrS;

cirpircitl', there is it tteecl for ir lr'ittet' rnotritoritrg
pr()qranr c ortrbi t r etl wi t h a st trdv of 

' thc lagoon {'l trsh-

ing rcgirnc. This u'ill proviclc the basis for intprol'
i6rI ctlr'e1t sl,stet.pS :1rfl/6r' establislting itlter-
nativcs.

9.5.3 Developing oPpropriote systems

\,i'ith grrrrving poprtlertions irt Koror ancl Birbel-

claob, it will re tnairt necessall' to hitve it r(:ticttlated
se\\'age treattnent ancl effltl('Irt disposal sclletrre.

Btrt ltrr rtrral aLc:ts irnd the ()ut(:r islan(ls, particrr-
larh'atolls, irlternatives rnav need tr: tre ittvestigated.
(lrrrrposting toilets (which reqtrire tro ruater fbr
flushirtg atrcl prorhrct' qualiw agticultrtral [ertiIizer
zrs a bvprc,rcluct) arr'one possibilin'. Strch svstct.tls ale
being trsed in other places throttghottt tlte ruot'ld,

and iur expcrilnental systetn hirs been stlccessftilly

establishccl in tltc Stnte of Yup in tlte Fecler:rted

Sutt:s of Micronesia.
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Chapter l0

Pollution

10. t Generol

Pollrrtion is not vc.t a critical issrre in Palau. In fact,
in nrirnv respects, Pirlatr has one of the ntost pristine
cnriror-rrnents in the Pacifir' region. I-Iowever, the
chatrges bcirrg expcriencecl - fi-orn rapicl gr-owth
itr both torrrisrn ancl the gencml poprrl:rtirln, tcr

ittcreiused availabiliw o[ ilnportecl consrrurer prod-
ucts, to an irrcrease in the nrunber of inrhrstrial-t,vpe
:lctivities - nlean that the potential exist.s for
serious prrrblctns to der,elop in the futrrre. A}eadr,,
thc issrre clf'pollrrtion is a rrorving coucenr in Parlmu.

1;articrrlallv r.lith rcgilrd to inrproperh' treirtecl scw-

irue; pcsticidcs; arrd rtaste disposal into nr:u-itre
rverters. S<lrrre of thcse isslres have bec-tr cliscussecl

rrncler the relevant sector.

,0.2 Solid woste

The problern of solid r+nste is uot vet apparent in
P:rlau l>ut uill bec<lrne more of irn issue with the
ch:rnges ctrrrentlv bcing experienced. In adclition
to the over;rll gnuvtlr in st>lid lvaste due to poprrla-
tion ir-r creirse, irn iss rrc c hatactel'isticall V :.rssocia ted
rvitlr the tourism indtmtn is high use ol'disposable
itelns. Pollution lionr s<;lid rvaste clisposal :rnd di-
rect waste clurnping illsn have the potential fctr
adve rse inrpacLs on tcl'r'esttial habirat. Tl'ris issrre is

particularlv t'elevant in rnangrove habitirts, lr'hictr
iuterlace land ancl se;r.

hr Palarr, such pollrrtiorr is currentlv an isstrc in
at lcirst one loc:rtion, Koror S[rtc, where the lanctfill
site is loc:rted adjaccnt to an ar-ea ol' rnarrgrove

So/id woste dumped in
m an grove a rea. Lea ch otes

from londfills ond direa
waste dumping ore lkely to
contominote su rfoce water,
ground wqter, ond morine
hobitot. (photo reproduced
cou rtesy of Envi ro nm entol

Quolity Protedon Boord)
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forest. Seepage of oil and nietals into manpJroves

from this lanrtfill site is creating some eontanrina-
tion to the mrrounding marine areas (EQPB

1991 ).
The unsafe disposal of solicl waste has the fol-

Iowhrg m4jor enviTcliruental iurpacts, rome of
w}ich have already been notqd above:
(l) the creation crf leachates, attd conseqrrcnt

contramination of surf;nce warcl; gtor,urd
water, and marine h:abimq

(2) the blockage of drainage. inclrrding flooding
(3) the proliferation of pests;

(4) air pollutiou caused by garbage burningand
gaseo,us contamination ;

(l>) ill-effects to healtlr catused by *y of the
above; and

(6) effects on landvalues.

Pallu is ih an excellent position to establish
policies, arclnrinistmrive armngemeDts, and ad-

eqtnte resources to prevent pollution problems
fiom getrirrg otrt of control, In this regard, culTent
work by the US Envirou-rnental Protection Agency

in snrdying waste and sewemge reqrrirernents in
Pnlarr corrld provide a good basis for developing an

effective pollution control and waste management
stlare8y.
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Chopter I I

Legis lotion ond policies

I l.l Generol

(lrrtr-cutlr'. thcrc arc rrtarry' larvs in place li)r' pr()tcc-
t,ir.rn and cousrrvation ol the enviror"rnrent. 'flrc
Palutr National Corle. lr,hich is a cornpilation r.rI

statut(:s govt'rning tlte Reptrblic, is relativcll cortr-

;rrchensive in its trc;rtrncnt of the ern,ironnlr-nt.
Frrrtlrernrorr', tlte statutes frnp()rrer the reler.ilttt
govcl'n!'ncnt rnirristrics ancl brrleaus to drirfi and
srrbmit spccific picces <lf'leeisl;rtion for tlre trffecdrc
cxectrtiort olt their nutrrdates. In this respect, the
Brrre:rtr of Natural Res<nrrces irnd f)tlel<lpment
(BNRD) ancl the Errvironrnental Qrralin' Proter-
tion lloard (F,QPB) havc drafiecl nel\'or anrencled
existing legislat-ion, ancl irle contintrirrg to do so, in
qucst ()f a str()uger lernl framervork ft>r their'
errvirorr rrrerr tal protecti()n l)r()gr:rnls.

, 1.2 Enforcement issues

Muclr opinion irr Palau supports the idca tlrat ad-

cquate legal safegrrarcls rlo exist (br the purpose o[
protecti rrg the envi ron mcn t irrr cl srrst:ri nable clcvcl-

opnlent of resorrrct:s. There is sonte cr)rrcenr, h<llv-

ever', tlrat t'nforcenrcrrt of existiug lau's and
regulirtions is rveak.

For instance, thc poirching of endirngererl and
protecterl syrecics such ir.s dugong urnd pigeou oc-
crrrs in Palarr, as clo illegal rnethocls of hirrvest
like clt'narniting ancl poisoning. Air cargo record.s

show that the illegal export ol'ivild giant clarn trnd

crrrcoclilc also occuru, Road btrilding and otlrer'
corrstlrrctiorr hzrs occtru'ed without pt:rtnit, arrcl fbr
pr'<ject^s n'ith pernrits. tlrcr-e has been a lack of
enlbrcenrcnt of pt'rntit conclitions. EQPB reprc-
sentatilcs irdrnit tha( there is sorrte rt'eakness iu
enforcernent and wotrlcl likt' t<l hin,e rrrore staff and
trai ning opporltrnitit's.
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L.3 Resource issues

\Vith rcsard to rtsottrrc c()nscrvAtion, clkrrts to
brrilcl a rrational enfrlr"cenrent pl'oqr:ull hrrve been

constlrlinecl bv lack of r-esorrlces. Sftrte enforce.
nrellt progliuns havc been everr nrore linritecl, ancl

those whi<'h cftl cxist havc not bcerr elTcctively, car-
riccl orrt becarrsc str ong kinship lnd conrnrnrrirl ties
within suttes lencl to unclernrine the rr'illineuess of
of{lcers to r('p()t't violirtions. Tht' lack ol'flrrncliug
and trair-red personnel is anotlrer inrportant con-
stli-rint. Irt tltc cast: of Koror. tlrc eff-ectivcness of'tlre
st:l te c()n se rTat i orr c n f r.rrcettrerr t Progfarns appea r-\i

[() ha\re bcen scvcrelv [irnitccl by tlre large area irnd
poprrlatiorr.

I1.4 Permit process

Part of dre problern is the inaclcquaq,ol'thc cun'ellt
in{ilnrral tu.rsrrltation rnechanisrn ktlveen EQPB

and the ()tlrer resorrrce manilgernent agencies over'

thc fonner's permit revierr pr'ocess: the rcsult is th:rt

pe'nnits are sorne:lirnes issued rvithout l)rnper assess-

nrent. There is. howcvrr'. geneml lecoguition of the
need f<rr bettt:r collarlxrration betrreen EQPB ancl

rl r c cl iffer en t I esorlrce nlanilgement a.gencies.

This could perhirps be achieved by forrnaliz-ing
or rnandilting consultation over !,QItB's perrnitting
rcvic'r{ process. Thcrc is refererrce in the Paliur
Nartionnl Code (24 PNCI l,l2-3) to the necd Ior all
national ancl state governmerrtt agetrcics to rtork
toge ther, arrcl for- conrrnents lty the interestecl prrt>
lic ancl rclcr,ant .qovemlnent agencies to trc macle

knowr be{ore anv E,nvironm('nt hnpact Staternent
is finnliz.ed. Thus, it would be possible to man(late
that cornnrents ()n developrncut proposals are re-

ceivc'd flrorn illl rele"'itnt resource nranagenler]t
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agencies ancl considered before a penrlit carr be

issrred.
With regard to foreign investnrcttt perrnitting

procedures, there is rro requiremelrt fbr consttl-

tation with any of the t'esource Inirnagellrelrt agen-

cies before a pennit is issued. This has given rise to

a .situation whereby peunits for itrvesttrrent are

sometinres approved bef<rre atrv requirecl euviron-
mental pernritting occrrrs. In the past this has crc'-

atecl ill feeling between ltrreigr ittl'estors arld the
govemlnent, As sollle pr,ojects approved thKlugh
the fbreign itrvesttnetrt process have later been

rejected throrrgh tlte euvirournental permittirlg
process. There is a neecl, thetefnrc. for ftrreign

investment permits ttl be considered in conjunc-
tiorr with any reclttited t:nvitonrner-rtal perrnitting,
and For such investnlent permiLs to be denied trntil
enriron metr tal permi ttinu occl tl's.

, ,.5 Need for lond use Plonning

The ctiffi cul ties in ettvi ron ntetttal malralTetllertt il re

courpounded try the absence of an overall lancl rrse

plan for dre cortntry. Tl-rere cul-reutl)r is uo platl f<lr

Pnlarr which, through referettce to tlte overall

carrying capircity atrcl crtn'etrt statc ()f the envirou-
tnent, dctails stritable levels and locatiotts lbr devel-
()pn)erlt. \4tthottt proper lancl rrse lrlanning, it has

beerr very clilficult to plan lbr ancl control the
ertvironrnentirl irrrpact of lar ge-sc:rle i rlli-astrttc trr t e

anrl other physical developnrent ProiccLs.
This is of cclttccrn given the .signific:ult amt)tlnt

of large-sczrle cleveloptnenr which has occttrred or
has been proposccl fot'Palart. Eveu srnall-scale cle
r,eloprnents such as trails, bridge-s, canlpiug, :rnd

picnicking facilities are likelv to lrave significant

adverse efTects on tlte environnterrt il'they are rlol

considere d ar-rd cleveloped with itr a proper latld use

planning fratnework. Sotne cotrccm alteady exists

over iucteasitrg prontotion of sites b1' the Palatr

Visitors Atrtlroritl', and of the impact-s rvhich could

restrlt liom strch promotion'
Latrcl nse plelnning rvill be :r nrajor focus of

rhe Palau National Master f)eveloprnerlt Plan

(PNMDP), so alt opp()rtLrtrity now exists for col-

laboratiott betn'eeu the NEMS ancl PNMDP pro
cesses to es[rblish a planning fratnework that n{ll
Iacilimte cttt'it ottttteur"ll plotection and sttstaiu-

able developrlrent of the cotlntry's I'esotlrces-

| 1.6 Procedural issues

The other problern related to the permittiug pro
cess seet.ns tcl bc the proceclure fbr carryiug ottt

Enl'i ron rrren t Inr Jract,tssesstnt:trt ( ELA) . I nrpact irr
sessnlellt for largc'-scale developnrents catr be

biasecl if the devclopers' choice of cousultatrLs is

acceptecl. Tlr e j trclici otrs ttse ol' app ru pri ate tencler-

ing ptoceclttt'es for EIA tasks cotrld perh:rPs enstlre

that consttltarrts n'ill trot siurply endome the views

of the developels concetred.
It has irlsn been strggested that dte prr:cedrtre

lbr appointing EQPB boarcl menrbers leaves the

Boau'cl lttlnemble to political inlltrence . The Boarcl,

inclutling the (llrairnratr's position. is cerutirrly con-

stituted tl'rrorrgh political appoittnnent. Ho'*'ever,

according to the EQPB execrttive. the present

st:rtrrs of thc Board, being directly' under the Presi

clent t'ather thatr a nrinistcr, does redttce the likeli-

hood of political itrterference, as well as giving it

rlror? :rtltor.loutl' atrcl Power.
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Chopter 12

Government
administrotion

,2., Generof

The organiz.atiou of governruent is a significarrt
clenrent in the rnana$Jetnetrt and prnt.ection of the
ctrvironnrerrt since govemment lras a central role
to perforrn in this are:r. Iu Palarr, this role can be
srunnrarizecl as follolvs:
( t ) establishtneltt of environmental policr* and

coo rclination of enrtronmental programs:
(2) lau' erractment anrl enfor<'emenq
(3) pror,ision o{'techrrical skills and standard;;
(-{) r esource :rllocation betrveen difl'erent

furncti<-lr-rs; and
(5) prorision of ptrblic eclucation irnd inforrnation.

Responsi bili ty fcrr e nvi ronrnerl tal Inanageme n t
in Pal:ru, as irr illl corurtlies, is spreird ilcrl)ss a rvide
spectr-um of'sovcnrrnent agencies. ()nc of'the big-
gest clrallcnges, thercf<rre, is to coordinate rhese
responsibilities so tlrirt envirollnental rnanaue-
nrent is elflective, l'esolrrces are spent ef-fectivcly,
ancl a5;r'eecl priorities ancl cluplicirtion of eff<rrl is
nriuirnizecl. 'I-lre principal plrrpose ol'the NEMS
process is to enable the govemrnerrt nf Pal:ur to
establish its environnrental prioriries, and ro prc>
vide a basis lrlr tlre allt-rcatiou of rcsorrrces ancl
responsibi l i tv ilcross the govern rnen t sect()rs.

The prrr'post' of this section is to outline the
crlrl'ent stnrctru'c of governrrrerrt in Palau, iclentilj,
whiclt gr'()ups have rcsponsibilitv for clifflerent sec-

tors, ancl clescr-ibe the cootclination zrrrangentents
benveen thern.

| 2.2 Notionof government: oyerview
The nati<lual grx,ernrnent of'the Reprrblic of Palar"r

is orsanized. sinrilarlv to the LTS system, into execrr-
tir,e, aclmir-ristrative. :rrrd legislettive branches. Thc
Prcsideut o{'tlte Republic ancl thc. Vice Presiclent
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presidc over the execulive lrranch of the nirtional
goverrlrnent. A council clt'traditional chiefs, ltitlr
representadves frorrr each state, also exists to adl,ise
the Presiclent on mattem concenring tradirional
laws and custonrs.

The national executive bmnch o1'the Republic
of Pallrr uias lccently reorgirnized uncler Execrrtive
Orcler #89, issrred in 1990 b1' rhe President. Eieht
rninistries conrprise the Presidential Cabinet of'the
executive blanch. Each of these ministries, in trul.
is cornpclsed of btrreatrs ancl divisions.

The Olbiil Era l(elulau (OEK) is the narioniil
legi.slative bocly of the Reprrblic of Palau, and is
conrptlsed of two equal hornes, the Senate and the
Hotne of Deleqates. The menrlter;lrip of'tl-re OEK
includes 14 senators and l6 clelegates, ancl the
apportionment of the Sentrte is deternrined ever-\'
eigltt vears. Cr.rrrcrrtly, nine ser)irtors are from
Koror, fixr are frorn nor.thern Palau. arrd one rep
resenLs the Southwest Islancls. Delegatcs are
elt'cted fiorn each state in Palarr.

T}re Reptrblic of Palau.judiciarl includes the
Strpreme Oorrrt, tlre National (lorrrt, Corrrt of Corn-
rnorr Pleas, and l;rncl Clairns Hearing Office, arrcl
frurctions to :rdmiltistr.r tlre statutory an(l other laws
of the Rcprrblic. The statutot)' larvs are coclified in
the Palarr National Cocle, rvlrich was fcrr lhe nrost

;rart carried over fi'oln thc Tnrst Territorv (lode.
Clrrstorrraw traditional aucl incligenorrs laws of
Palarr, sorne ol'ruhich hirve becrt recordecl. ar e given
the firll force of lan, as lons a*s lhev are not in
conflict rrith statulorl' or othcr wdtten laws.

12.3 Stote goyernments

,2.3.1 Structure

Statc's ilr Parlarr have ir potetrtially larse role to play
itr the rnanagelrrent :rnd <levclopnrent of'resorrrces
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in tlrat, under a Clonstittttional pror,isiotr. theJ have

c-xclusive ownercltip ot'thcir land irtrd sea resolll'ces

or.rl to l2 nar.rtical ntiles. Today, $ixteen surtes exist

in Palau, lraving ev<llved Iirtm the rntrnicipaliry"
li)'stcrlrs rrncler rhe LIS Tnut T['rritorn adrninistra-
tion but originalh'being loosely tic<l rillage cltrs
terx. Each state has ils ornr (krnstittttit.rtt, an electecl
Exc<:trtive Officet' ((kx'erlror). atrcl an electecl legis-

lative body. Ttre traditional goveming chief svsten

zrlso Pla1,s a strolts role itr the gover:ning of state

aflirirs, irs will bc disctssed belorv. Ortll' the Koror
State is covered hcre in sotne detail.

I 2.?.2 Resource /environment rore

As thc excltrsive owrlers of all living arrd r-rtln-living

resoul'ces, except highlv tnigratory'{ish, fiom tlte
lirncl to l2 narrtical uriles (Aniclc I. Section 2,

Reprrblic of Palatr ( lonstitrrtion) . statcs are resPon-

sible firr the tnatragcmetrt irnd clevelopnrent of :rll
res()rlrces u'ithin tlrese botrnd:trics.

Stote resource /envitonrnent
monagement toskt
(l ) Establish latvs ancl a lrcrlnittitrq st'stetn

r egrrlating sonte of the marine atrcl temestrial
res0rlrces.

(2) Prohibit illcgal hatrest or illegal rnethocls of
hart'est lru' ntiujt'te or tert-estrial resottrces
thrortglt thc stirte cortsctl:atiott crtlorcetneut
progl?n).

(3) Esti,rblislt z.oning iurcl othe r reflrlatiotrs to
lirnit :rrrcl ctrntrol dcveloptrtc'trt ()r! st:rte lartcls.

(4) Pronrote sttsuritrable cleveloptrrellt ()f

resources to tnaxitnize ecottotttic lte'ncfit to

the state ancl its popttlittion.

Koror Stote government concems
( l ) Declines i u rcsource irbtttrtlatrce cre atecl b1'

rlirect rlvcrltitrt'est of' trtarittc atrcl terrestrial
t es()urces.

(2) Sigrtificant irtcreases in poprrlatiotr artcl

totrrisnr in Korot'. Incre:lst:d plcssttte litr
clt'r'e lopnrent of ronrts, hortsittg, ittlcl resorts
are likell' to tlestrov or have atr adve tse

inrpact olr l'esourcc habiult. [rtcte:tsed sewagc
( )utfloh,, sccliurclr t;r ti on . arr cl oth ct' itnpact.s

rrill also foll<-rw itrcreasecl dcveloprneIrI ancl

htunitn l)reser)c(1.
(i3) Ir-npacts to water:rud otlret'l'es()ttrces cleatcd

lly changing kurd rtse patt(:r'rls rrrtd changing
techr-rologics such as increirsirtg pesticide rrsc.

(.1) Illegal lrarvest of rcsoutces, or poirching
cl rtri n g of'f*eursotrs ot' fio l n prese r\re 21 reas.

(5) l,ack of knowledge otl l'esottl'cc levels and otr

quantitics lvhich mav bc stlsulinably
han'estecl.

((i) Or,er:rll lack of prrblic lurou'lcclge on
consern'atiou aud the neecl ftrr rvise rue of
resolrrces.

(7) Ocean cltrmping or other activities catusing

polltttittn of tnatirte or freslr-water are?ts.

Koror Stote priorities
(1) Input ittrla thr Pulnu Natitttrnl llktrtn'Pkm for

t c o t t o r rti r dat e lo\rntry t. S t:lte rep rescn ta tives

inclicatecl they would like to be activcly

involved in the NLtster Plallrrillg process.

(2) I)ndiittg roturntulion lcgisfutiort. Larvs are

neeclt:d tcl address llelv Llses o['rcsottrces,

sttch :u collcction oI aqrti.rlitun fish. Koror
State hopes to aclrlt-ess sotue of these issttes

iu the litttrt'e.
(ll) Solirl uuusl.e rlisNnsal pngrams. Prugram

devcloplrret-rt tvill be pttl"litle(l on issttes sltclt

as recl'cling. Lcgislation to PLlt fees on
bottles tnal'be otte ntecltittrism rnecl to

protnote rcct'clitrg.
(4) .\nuera g'e $s t ent .s t ud\ / imlrouP nmrLs. The

selvage tfeatnleltt plant in Kor-or is rapidly
approach irrg capacirl. A strr<ly is rreecled on

horv best to adclt'tss t.his issuc: either
irrcrcasittg thc citpaciq of this svstelrl or
clesigning a nerv s)'stenr. Although this is a

prioriw conccrtl, no platrrlitru to aclclress

it has yt't takt'tt place.

(r.tl F,nfnv n m I rl' ro n.serta| ion luus. \{ctte
conserr'flLion officers at'c uecderl to patrol
tltc' Korrlr St:rte areir effi < iert tl,v.

(6) Rarinu oJ hnrl nse Pkmning. lVr>rk is tteecled

to l'evietr' the currettt.stale tlf'lltlcl tuse atrcl

l:lnd ttse planning irt Koror. It is not
currctrtlt' knr-rtt'tt horr'tlris issttc tr'ill be

adch'essed, although it uill be otte of the

rnajor ftrci ol'tlttr Palirtr N:ttitltlal Master'.

Dcveloprncttt Plan.

12.4 Troditionol leadershiP

, 2.4. I Overoll descriPtion

Despiter thc high level o{-cleveloprneltt cll-\A'estern

g()\'cnrtllel)t infr:rstntctttre itl Palatt, tlacUtiorurl
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It'adership retains a presence in Palarran socieq,
attcl governnrcnt. The truditional fonn of g()\fent-
rnent irr Palatrwas through village b:rsed clrief coun-
cils. Each village hacl a cor.rncil of ten nrling chiefs
('klobak') and a par-allel adl'isory c()utrcil of len
female chiefs ('klobak-l<lil') (,/Goverrrrnent <tf
Palarr/US NaLional Park Sen,ice 1988).

Tltis village-based govenring systern still exists
in Pal:ru torl;ry. Hower,er, widr the glorrping of til-
lages int<l nrrrnicipalities and then states, 'state'
chief councils wele also lirrmed to sit above the
village ctxrncils. St.ate coturcils are novl' fonned
fi'onr the ten highest chiefls fi'orn tlrt highest mnk-
ing r,illagc clans. In irddition, as rnendor)ed above,
el national c<luncil of traditional chiefs now exisLs,

lvhich is for-nrerl fr-orn the highest mnking chiefi;
fr<rrn eaclr state.

Throushout history, Palau has :rlso been typi-
cally tlividecl into ftvo: Bl.rbeldirob to the north and

'/oulcl;rob to the south. Thrrs, 'high chief'' positions
have also existed for north and sorrth Palau, rvitlr
the highest rauking chiefs from Kororand Melt'
keok t1'pically' r'eplesenting the sorrth and nortl"l
respec[ivel1' (Force & Force 1972).

Titles irncl positions irr the traditional chief'
s)rsleru were. ancl still are, Passecl mainly througlr
rnatrilineal kinship ties in Palarr. Chielly duties alc:

assignecl accorrliug to r:urk in this svstem, ancl [ra-
clitional larts. irs desiglaterl by thc chief's, have
h is torical 11' bc-t'r'r en f<rrced b,v a fining svstern. In th is

rit'stcnr. if :rn inclividrral rvas known to har,e broken
n lirw. tlre cbiell had the lirll authori$'to irnpose a

firre, possil;ly'of Pirlauan nroney, on the person or'

his clan. Because of the strong clan allegiances
(Snrith 1977), lhe nrere thought of beirrg fir'red aucl
elnllarrassing onc's clan rvas enough to discourage
rrranv potential'oinres'.

Traditional leadership rigl"rts are crlrrelltly prcF
teclc<l by a provision of the Palatr Nationill (ktn-
stitution u,hich basically fbrbicls the sovemment
Ii-orn taking anv actior-r to prohiliit ol revoke the
role or function of a traditiorral Iearder as recog-
rtizetl by custorn anrl tradition, as long as it is not
i r"rr'<>nsisten t wi th the (lonsti ttrtiorr ( (iovenI nrent of
Palarr/US National Park Seryice 1988).

I 2.4.2 Present chollenges

Thrrs. at leirst in theory,, thc traclitional chief systent
retains a strong rulle in go\rcflrnent allirirs in Palarr.
In :l recent sttrrlv of' thtr role of'traditional arrthority
itr ntanaging nrarine resorlrces, holvevcr,Johannes
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( l99l ) flound th:rt respect for and compliance r,"itlr
traditional la'ws, :rt least fbr nrarine resoulces, is

n'aning.
One reason f<.lr this clecline in tladitional

p(rwer nrav be the fact that poachers and nther
'lawbreakers' rnay now be punished throtrglr West-
ern !{overnrnerrt entities, which arc ofien rnote
lenient than traditional prurishrnent. R)r example,
onc source cited ir case where an individrral was

recendy car-rght fishing in a clesignated grouper
preservc area. Punistrrnerrt was pul-suecl throtrgh
the \A/estern legal svstem, ancl the indiviclual was

acrltritted becarrse the sanctuary was rrnmarkecl.
Utrcler the traclitional systenr, however'. prurish-
rnent through fining would have occlrn'ed without
much qr,resLion.

Problems lr.itlr r:nforcenlent of traditional lerw

are also createcl lry socizrl change lestilting in ;r

weakening of kinstrip ties irnd l'espect for tril-
ditional svstelns. This is incr-easingly evident in
Korol State, n'hich is home to an increasing nrrm-
ber- o[ inclivicluals, inclrrdine' forcigners. with no
clirect cl:rn ties in this state (fohannes l98l).

Th us, al tho ugh the tracli donal sovernin g stmc-
turc is rittong itr P:rl:lu, the role of this system nithin
the Wcstem govet'lltnent svsteln rernairrs largely
rnrclefinecl. In sornr: respect.s, the tradition:ll chief
systenl still cloes ancl stroulcl continue to have a role
in the nranagcrllent of Palau's resorlrces. \A/ork is
neeclecl, horvevt:r, to fiu'ther clefine ancl supprlrt
this evolr.ing role, and to set a path {br coorclinatiorr
and cooper:uion llefi\'een traditional and Westenr
sl,strlns oI' govemance.

12.5 Government ministries,
b u reo u s, divisions, departments
ond statutory bodies

12.5.t Key ogencies

\4:hilt: agencies f rorn other nrinistries may provicle
assistilncr: with sorne aspects of natural resorlrce
r)lan;rl{emcnt and developnlenL, the nr:ljor respolt-
sibility f<rr srrch activigv rest.i $rith :rgencies, clivisions
artd depirrtments of the Nlinisrry of Resorrrces ancl
Der,elopnrent". Within the Ministry, the Bureeru of'
Natural Resotu'ces ancl Devclopment (BNRD) is

the rrrain bodl'charued rrith the delelopment and
rnar-r itgernelt t of resources.

The Brrrearr is firrther clividecl into the Dir.ision
of Conser-r.ation and Entonrolog,v, the Division of
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Division of Consewoton ond Entomology
Offtce. (phoo: Demei Atobed, photogrophic

collection, Division of Conservotion ond
Entomology)

Nl:rr-int: Resotrrccs, the Divisiou of' r\gricttlttu'e an(l

N{iner:rl Resotrrccs. an<l thc l)cpartrlrt'rrt ol' F<lr-

('str'\'. All of thenr rrr-t'active in cleve lopirlg l)t'()gritllls
t() rllarrat{(i an(l/()r (lcvclop the ttlttttritl r<:stlttt'ces tll'
Palarr.

.{ lrurjor sttturbling block to sttsltritrablt: r-rtilizir-

tiolt o[ rcsorrrces. lt<lu'cr,t-t', hirs bcctr tltlt {Jrlr,t'ttt-

ment nl)l)t-oprirttiotrs to tht' Bttt't'ittt ltave been
estrcrnt'I1, limitccl. For tltc fiscal vear l!|1)1, orrll'
.$470.0(X) or l.(i pcr- (cnt of total cxpcrrdilure firr
tlrc period \rils :U)pr'oplilttecl f<ll tlte Btrreatr (LIS

Dcp;rlturcnt of tlte Irrtcrior l9(ll ). Intleed, govent-
rncnt fiurcling o1' tlrt' Brrreirrr setlet'alh' onlt' at'
c()unts lill tlte srrlirrit"s of rr'tlrket's :tttd stlttre
r'rpcl'atine costs. For cletelr>prtteut rttrcl ntalta!{c-

lllent l)r'()grarrrs, lirncls havc t<i be sottgltt {i-ortr

clscu'hcte .

12.5.2 Trends in government s|ending

Ilecurrsc btrdge t rec<lrcls fi'otn pt'criotls )'cills wcl'('

trnavaililble, it rt,as rliflicrrlt to clclirteate aruv trettcls

in govenrnrerrt spt'trtlitru filr tratttt'irl l'es()r.llcc

lrlill-r ilqem en t itt t tl rlcvel ()l)rn ('ll t. Il clrvever. ftl t- so tttc
apt'ncies strch ;ts tltc Division of'(irttsctlittion irttd
llntornologr.', exyrettclitttre rt:ctit(ls atc r)()t lteces-

sar), l-() clernonstrate chalrges itt govcLntnertt sup-

lx)r't. l)trring tltc rrricl-1970s, tltc Dirisiou ol'
(lonscn'ntion irncl Fintclmologt' hotrsed f<nrr'

nati()n:rl (:()llsct-\'itti()tr < llfi ct'rs. This cotlscr'\'itti()ll

cn{irrcctrtcrrt l)r()$'anr lras sitrct' clis:rppearecl be-

catrsc frtncls ilt'(' tt()t itvailalrlt- lirrnr the tr:rtional

l{()v('r'r.uiletlt. 
'fhc Divisiort is ctrrt-etttlv lvorkitrg t<r

secrlre .q()\'ertrrlrerlt aucl otttsi<le lirncling ttl rerit't-

s t art(' ir (:()llse tl'ltt i o u c u lb rcctrl crr t l)r'()gl:ttrl, ittrcl lt as

Iracl sonre sllcccss altlrtlrrglt trrttclr tnore :tssistilnce

is rcqtrircd.
,\ sepamlc agcllc\', tlte Ern'irrlnruclrtal QtralitY

Protectiorr lJoartl (EQPII). is responsiblc fol prt>

tcctiotr ol' tlrt: lt r rrniltt t:trt'i t'ottrrtel I I of' Plrlatt - 
tlrat

is, s<-ril. air irucl 1\'ater. Itt llr:rt the qtralin' of'tlte
lrrurr;rn euvirortttrc'trt also lr:ts atr olx'iotts lssot'ilt-

tion rr'ith llte tratttrttl lesotlt'ces ()l-tr giletr att'a. the

rr,ork ol' t h is af{c rx'\' rlve rl:tps si gt r i li c'a n tJy rr'i tl t thosc-

o[ tratru'al les()tlrcc lnlltlagt'tlletlt ltgellcies. Tlte

fiurclinq firrr positiotts artd progtlrns ol'EQPB, horr'
t'r'er. hin been sortt<'\\'h:lt scl)atatc h'otll $^()\'crtr-
nlent approltriatitlrrs in Palatr, as EQPB is frrrrdecl

totlrl11' tltrotrgh tht' tlS Etrvirrlttntt'trtal Protectiott

r\gt'ucv itt tttrtt:h tlte saulc' rllilllller as :llc st?rtes of'

tlre Llnitccl States.

In a sinrilar fiuslrion. tltc l)eparutrent o['Forcsua

ol'tlte Rqrttlllic of Pirlatt catr and ltlr.s receivccl ftulcl-

ing lrorn tlre LtS Forest Serlic:e tlrrotrgh tl.rt: Pacific

Regiou Oflicc basr:cl irt Fllnraii (LlS l)c1::lrrrrretlt tlf'

Stirtc l-tXX)). This rtill. of cotu'sc, cltauge w'ith Lhe:

passage o[ tlte Oonrpact of Frec.$srtciartion, ancl the
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A portion of the rood site between Ngkeklou HomlegNgoroord Stote
ond Ongiie, Ngiwol Stote goes through o mongrove orea. Lond use
plonning ri vito/ to ensure environrnentol protection ond sustainoble
development of the country\ resources. (photo: Demei ftobed)

H(xernrlrelrt of'Pidarr lrill be expected to irrslune ar'l

increirsins slrue of financial respousibility. It is not
certain, t.hercfirre, horv the level of' firnding lor
enl'iror trnen tal nruagemen t ancl .sr rstiri nable resot r rce
cleveloprnent lvill chan.ge, if at all, in the firture.

t2.6 Specific government agencies

Ministry of Commerce ond Trade

The Nlinistry of Oornnrerce irrrd 'fi'ade pronrotes
ancl regrrlatcs t'conornic an<l conrnrercial develol>
ment proposals and projects.

Resource /environment man o gement tosks
( I ) Developnrerrt of sustainable tr;rcle and

exclrange of natru-al r.es()luces of Palar,r.

(2) Prohibition of unregulatcd irncl illcgal lishing
in Pirlau's EEZ.
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(3) fvtarketing ancl promoti()t'l of econonriciilly
srntai rrable dcvcloprnen t projects which
benefit the local econontv and enhance the
qtralitl' of lif'e of the people.

Future priorities
( | ) I i njnwn o t,! r t l' e n dn n,gcret l .slx,t: i t:s i t n ltott / t'xpor I

pnhihitirtns. Witlr assistance fiorn rhe US Fish
and \Alildlife Sen'ice (nronev and training),
thc Ministry rvoulcl likc to dt'velop arr

enftrrccrnr:ut l)rograrn rvith trt least one agr:lrt
responsible f<lr enfrrrccnrc'n t.

(2) furonrilc exlxnl utd inport lmu.s tuith LlS laus.

Expclrts ol'cnclangerecl spccics are not being
policecl becarue Palarrirn l'aw is in nuny c?lscs

urtclt'ar on the legaliry' of exl:ort.
(3\ ()oordinalinrr. Continrrc:cl efforts firr

ct.r<;rclination rrer.d t() occur so that natrrratl
lesollrre m:rnagenrent eflorts arc eflicieut
ancl are rrot <lrrprlicated.

(4) I')'rntomir dnelaputrtt. (lontinued effor-ts tcr

pl'otnote srnall projecLs rvhiclr will assist the
lo<':rl t:cclnorrrl'anrl labor neecls as rntrch as

possible .

Palau Maritime Authority (PMA)

The nririn task <lf the Palarr Mirritirrre Arrrhority is

to dcr,elop and manage otllsh<lre fislreries in the
Extenclecl Fisherv Zone and the Exclusi\re Econ-
omic Zone (:]-200 natrtical rniles offshore).

Resource /enyironment man agement tosks
(1) Development of srutainable fisheries for

off'slrore rnigratory and non-nrigratory
species suclt as trrna, lrillfish, ancl shark, anrl
lirniting the nurnber of boirts adrnittecl tcr

fisheries if necessar-1, to attain a sustainable
level of hitn'est.

(2) Setting stanclarcls ancl requirements fbr
toleign vcsst-ls wishing to h:ln'cst res()r.lrces

fiom the EEZ of Palau, thnrtgh liccnsing
ancl tregotiations.

(3) Monitoring the statrs ol'ofl.slrorr stocks and
sctting linrits cln han'est whele neccssary.

Major concerns
O Possible overfiar-r,est ;rnd poaching clf

ollihorc stocks.

0 Polltrtion fronr disposal of'wastes frclnt
f orei.qn fi slrin g vessels.

t Nonpoint soru'ce polltrtion tl'om terrestrial
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or other sources which hirs an advctse impact

on the off'shorc fisheries.

O Decline in population of ittshor-e species

which pr'ovicle'foocl for offslrore stocks.

t [,ack ol'ottshore infrastt'tlcture developnretlt

to rnaximize econornic beIrefiLs to Palau lrom
this indtntry'.

Future priorities
(l) Increaserl cuPt"ltilit's and cjJidenry oJ'

sunrci I ku lt'r,/ t:nforc'ement ltrogaut.s. Finar-rcial

assistance ittrd training frour Lhc US

Departmeut of the Interi<.rr, the US Coast

Cltrard or lhe US Nary irte neecled to
impletnent and improte tlte ctrretlt
patrolling pros"anr fbr the EEZ o1'the

Reptrblic rlf Palau. Law ettfbrceuretrt is

cru-rerttly iuacleqrnte.
(2) Ilfumagnrutn.l for sustahrubb utilization of o.fl.shorc

marinc rusotnres of Puktu. Efforts will cotrtinue

to assess the status olt <>f fshot e matitle
resou fces and clevel<lp e{Icctive lnatt atfelr en t

strategies t() ptomote sttstaine<l ecorlotltic ttse

of the les()llr(:es. Stock :rssessment firr varitttts

rnarine resout-ces is baclly neecled. Efftlrts to

sccurc otttsicle techtrical assistarrce to
inrprove lnatragerl'lelrt capacitl arel I priority.

(3) &nrdin aft orr. Coordilt ati otr of 
' firn cli n g alrd

expertise between agetrcit:s treed.r to
contiulte:
(a) fbr sttrdies - 

1{'o1[ to set up co<>petative

studies where PVL\ aclmirristers penrlits
ancl the Divisi<,rn of iVlarine Resortrces

pe:r'fcrnns data artalysis will coutintrc;
(b) for errfirrcernent - 

PiMr\, tlte Nlinistrr of'

Cornnrerce iurcl Traclc. and tlte Attotrtet'
Getrer:tl's Officc tll lrilve sotnc

responsibi lin' ftrr stttrreillat tce ol' tht: EEZ

of Palatt. Atteinpts to coorcliuate the
iurplernentation of thc sutleillartce atrd

etrlirrcetnetlt pn)gr:lnr will cotrtintte.

Environmentol Q uality Protection Boord
(EQPB)
'Ihe rnajor objectirte of tht' Etrvir'otrtrtetrral Qtrirlitl'
Prolection Boat'cl is to ettsttrt'tltirt thc qualitrl of the

hrutuln euvirotrurettt o[ tl-re Republic of Palau -
thc air. soil, atrcl water - 

is protecte(I. EQPB

rep()rt$i dircctlv to the Presicleut.

Resource /e nvinonme nt mana gement tosks

(l ) Maintaining for irll Palatnns and fbr{itttrre
gelrcratiotts a sal'e, healthy, prodttctive, attd

aestheti cally pleasing c:twirounrent.

(2) Presen'ing the ecological ftutctiolting of
lrattu'al air. wirter, and soil systelns which
influencc the qtrality of the humart

envirolrtnetrt.
(3) Allor,r'ing for the widest range of beneficial

uses of' the ertlirot-ttllcnt withotlt
degrad:ltion, risk of'health or saf'ety, or other

undesirable ancl tttritrtended consequences.

(4) Aclvising attd edtrc:ttinc glottps or incliridrrals

on the statt$ of Palittt's Ilatttt'al envirotrtnent
ancl threats to etrl'irotrmentjll quality'

Major concerns
(l ) Roacl brrilcliug, resort. or othe r developmetrt

projects ()l' trse of resotu-ces whiclr diI'ectly or
inclir-ectly hal'e irn itnpact nn soil, air, <>r water

qtralitl' through drcdging, earthnlo\ing,
irnd/or filling of tnittrgrtlt'es or otlrer aquatic

habitat.
(2) Issues related to popttlation growth itr Koror

and other areas, artcl iucreasecl tttturbcrs of
totrrists travelitrg to Palau. Thcse inclttcle:

- water qualin probletrts reltrted to
increirsittg levels of'sewase outJlow atrcl

lack of adeqttate ()r proPer facilities to
deal with the scrtage itlcreases; atrd

- 
incrc-'sed lcvels of solid waste takeu to

land{ills, particularlf in Ktltur, llartly
throtrgh increased ttse of trott-

bioclc gI:rclable prodtrcts, part ictt larll' by'

t.he tottt'ist indttstrl'.
(3) Crlntanrin:rtion nf ll'eslr and nral'ille water

created b-v terresttial or tnatine rvasl.e

dttrnping :tttd ltse of pesticicles'

(-t) Lack of knou'ledge bv the getretal public,
brtsi t-tcss perlple, :rtt rl govetrlmetrt
rcprrsctrtati\res ()ll tlte potetrtial inlpacls of
clevel opt netr t :t tld,/ tl t' cla]'-todav ztctivitics otr

euvironnt(:nurl qualiry

Future priorities
(l) I'ttltlfu edurutiott progranl A public

envi rott tuen tal ecl urcirti t) tl progrltll't existecl

previottslv tltrtluglt flqPB. llttt lras lrot been

in efT'ect sitrce the staf{'ttremher resptltrsible
lcft the a!{c'ncv lirst vt::rr. This progranr
inclrrdecl speakitrg at schotlls; t'adio progrzrrns
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on issues such as water qualih'ancl recycling;
anc[ iurplerncnl:rtion of alt alrrminurn can
r-eclrcling progranl. The t'einstatelnent of this
pro.qraln throrrglr hiring an individrral for'
tlris position it a high prioriry

(2) Coaslulzuv nnnug(rnent pkmning EQPI} is

n'orkir-rg in coopemtion with the Division of
Marine Resources to solicit ftrnding and
supp()rt to begin conStlrl zone managcment
pkurrring in Palatr.

(3) .5b/t/ wa,tle rnnnogernarl. Del'elopment of
expandcd recycling thlough the privette
brrsinc'ss comrntuti ty of Palau and
rnan a!{e Inen t ol' hirzarckxrs waste r,l'i I| be
rnajor issrres f<rr EQPB in the future.

(,1) Palau National Ma.rtrr Darclopntent Plon infnd.
EQPB will continrre its eflirrts to be a part of
ttre National Master Devclopment Flanuing
process and to clllslrre that environlnen-nI
qrtaliry- standards arc taken into accorurt.

(5) Currdi nalion. Irn proverl coorclinat.ion irnd
cooper:ltion befwcen r,:lri<Irs res()urce
lnanagenlrint argencies fbr penrrit review anrl
other programs continues to be a high
prioriw.

Ministry of Community and Cultural Affairs

The rnain objcctive o{'the Ministn of Cornmunitv
ntrcl Crrlturill Allairs is to clevelop ancl prornotc
ctrltrrral irnd historical resources.

Resource /e nviton ment man o gement tosr6
Tltroush thc Brrrcau ol'fu't.s and Ctrlture, Division
of Ciulttrral AIIairs:
(|) l)eveloprnent o['onsoine prograrrrs to

rescarch. iclentily, ancl rnanage tangible ancl
nolr-tan gible aspects ol- Palarr's cultural,
histodcal, and irrchaeokrgical resources. This
includcs gmllt-writing to secrr!e firndins ancl
tcchnica| :rssistun<.'e {rrlrrr prrblic irnd privatt:
s()trrccs.

(2) Establislr anel mairttain a register ol'tangiblc
ctrltuml resorrrces and living natural
trtiLsures in Palilrr.

(ii) Acqrrire l'ristorical sites or tangible cultrrral
plopcrties ancl clevelop a pr()sranl to allorv
for admission to irnd viervins of sitt s.

(.1) Plepart', revic:rv, :rncl revistr a nati()nal
historical and crrltrrral presen,ation plan.

(5) C)o<lrdirurtc ancl provide assistance to states

ancl otlrer ptrblic and pdvate asetrcies
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involved in historical and culturirl
presen,ation.

(ti) Stirnrrlate public interest in hisrorical and
t:rrl [rrrill preserr,'ation.

(7) Develop ;r w'itten historv of Pal:ru irnd index
traditional larvs ancl their undellying
principles.

Through the Burean of Cornmunity Services,
Division of Parks arrd Recreirtion. and Dir.ision of
Youth Affairs:

(l ) Organize and coordillate contmtrniqv fairs
ancl other national festivals.

(2) Identifo arrd designate, in consultertion witl'r
states, l<-rcalions for national parks.

(3) Deve lop and maintain public parks and
fhcilities (US Deparrmenr of Srare lg90).

Mojor priorities
(l) Expansion of preseruation prog'arrc through the

Dhision rl Cullurat Aflitir;. The progmms of
lhe Division of Cultrrral Alfair: are ctu:'cndy
nanr)w in the ir fcrcrrs ancl definition of
ctiltrrml resorrrces. As the trees, plants, fish,
and other:rspecls of the natural environment
all cclnstitute important aspects of Palau's
ctrlttrral lreritage. thel' shorrld be considered
in a progmm for ctrltural preservation.

(2) Inrrcaserl itntohpmettl ol'llrc Diaision of I'arks and
llscroalion und lhe Dhdsiatr of \bulh AJfain witlt
llu dmuloputent awl munngenunl of nattue par*s
in Paluu Too rnuch emphasis is treing placed
on parks for recreation, and the concept of
natule park is not well undemtoocl. Other
thirn thl'rrt.gh park nraintenance and sporls

ltark devt:krpment eflbr[s, rhe Dir,'ision of
Parks :rr-rcl Recreatiorr and tlre Dirision of
Yotrth Allrirs are larsely not firlfillin.q their
dtrtv to pl;rn, devclop, and m?tnage parks in
Palau. More pl:llrning ancl clevelopment of
parks needs to ()ccllr through these agencies.

(3) (hordinallon, With the overall limited funding
artcl mirnpower in Palau, there is a need fbr
continued effort for coordination betwee u
agencics with overlappingjurisdiction.

(4) Design a li t tn oJ' rcsa ut cc lnesera ot i"on u,reas lhrou gh
lhe Puluu Na/iorutl Masta'Datelo4ntnl Plan
(P!{MDP). Some atternpt has been nrade to
incltrcle in the PNMDP process a prol'ision
fbr consriltation with governors regarcling
the settine aside of state lands for
Prese n'ntiOll.
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Bureau of Naturof Resources ond
Development (BNRD)

Thc key olrjective ol' llte Bttteittt ttf Natrrral

Resotrrccs :urcl DelcloPtl)etrt is to protect ilncl ex-

ploit tht' rcsources of Patlatt.

Resource /environment al man a gement tosks

( 1) Develop practices {br sustainablc trtilization
<;[ the uatttra] resotttres <f Palatr lvhiclt
provide rnaximrutt bcnefit t() the citiz-etls of
the: r'orttrttl.

(2) ()ontlol cxploihtion ol, or inrpacts on'
Palau's rts()trrce base lvhich cattst'

degt'itd;rtiotr, dt"sttrtctic)lt, ()r extilrctittrr of
tt;ttttt ztl rcsotlr'('es.

(3) (ioordinatc telations witlt t'at'iotrs Palirttan

gove nlrrtetr t ir gt"tr ci cs, LiS gtlve tl rrre tt t

ir ge tt ci t's. it-l tertr ll t i o rritl assistatrcc. atrd

nou profi t sectol' gr()tlps.

Molor concerns
( I ) Lack ol'propcr rllanagenlrnt f<rr stutaritlecl

rr til iza tio n of' tr irt lr tlrl res()tt t-ccs r.r'hi c h nlav

rcstrll itr:

- 
s1'1'1'[x1r,rest ol' trraritte or tetrestriirl
rc:sources, Ieading t<.r cleple tiotr tt{'stocks;

- lack of'fbllow-trp ltracLices sttclt as

repliurting ttf' trecs :rfter Italr,cst. leatling
Io lower potetltial ftrr harrvesl itr the
fittrrre.

(2) Growth ol clcvelopment ancl other arctivities

with il clirect atrcl ittrlit'ect irrrpact ()tr

res()urccs ancl hirbitilts in Palart.

(3) Poaching nncl illt'gal ltatlest <lf resoltrccs by

Palartatrs artcl fcrrei gnr ers.

(.1) L,ack of cdttcatiotr ancl knowleclge orr

res()u t'cc cotrset't'irtiou au d clevelol:rrletr t
issrrcs.

Areas of current focus
(l) I7'ognm dneloPment,. The Bttrc:ttt is workitlu

to develop progr:lns in its variorrs dil'isious.
btrt becattse sorne clivisiorr activitic's i'ttltl

responsibilities arc t'elativell' ttclr',

establ ish rr-re n t o{' n t I c"s art <l regttlirti otrs for
Iesorlrce nraDngenrent is a t()l) prioritr:

(2) Cooperalion uith LIS lttlmtl rtg'nrir:;. Aspccts o{'

Pitlarrnn lau, atr d res() tu'ce rl'lil ttalicttle ll t are

in conflict witlr major LIS lart's srtch zrs the
[indangned Speries '1rl 1975. irtrd irrtcrrratiortirl
con'r'etttions sttch as tlre (''onut'r't/itttt ort

lntnttttliurnl 'lkulp in Endangrtud Spu'it's oJ lVikl

Iiturta und llonu 1973 (C,l'lES). The lltrrt-att

is coopet'ating rtith thc US Fish ancl Wilcllif'e

Serr,icc to nritrirnize conflicts :rtlcl

inconsistencies.
(i7l (i nt s eru a t i t n r ed u r al i rt I t p t'o grft n L \4'i th ftrncl i n g

lirrrn thc tJS Departtrrent ()l the Interior, the

LiS Folest .St':t-r'ice, and tlrc LIS Soil

Cotrse tryatiort Servicc, tht: Btrreatt rvas irble to

hirc an inclil'irltutl to clesigl and irnplcnlent a

ptrlllic erlttcatiotr pt'ogl'iull to irnprove

irwarc tt (:tis on ('()trse l'vilti ()tl i ssues. H owevt: r,

this hirs bccn cliscontinrtecl chre to lack of
fttnding, so thel'e is a tlet:cl for resotrrces to

contitltte atrd tn:ritrtaitr sttch a Ptogl?lrl.
(4) houision of rt.ssi;lrmu'lo nonpmfit ppttttps in

Itnknt. Tlte Bttreatl senr'es as the Inajctr

contact point fbr Thc N:rtttre Clotrserr':rtlcy iIr

Pirlar:. Bttt'e:trt staff irre iusistit-rg The Nature
Llonse n'itr tt',y.. ( TN C) wi th plirnrr it-rg irnd

intpleutetttarion of t)roglalns sttcb as ba^sclirle

surl'eys of Pal;ttr's resottl'ces, irnd lrioresct've

dt:veloprtrent.

A prioritv ftrr the Bttl-ciltt is t<l itlprove the

cirpacitv t-cl euf rtrcc lrtoclet'tr :tnct traditiot-titl conscr-

vatic)t) liuvs, irtrcl there ltits beetl sottre sttccess itr

hiring conse n'iltiotr enfbLcenle nt oflicets f'or work
rrn(let' the strperrision of tlrc' ( jhicf (lotrselvatiotr-

ist/Enulruologist. Thc: iritn c"\'elrttliilly is to ltire
(:()nset'\'ltliort Ofllicers t(] patrol e:rch state irt the

Reprrblic. Research is irlstl bt.ing can'iecl ()tlt to
cl'altratc tltc potenti:rl ['ol sotnc let'el o{'crrlnrce
rurclrt tltt.otlglt tht' traclitiortal govenrirlg clllities in
Palarr.

Division of Morine Resources, Bureau of
Noturol Resources ond DeveloPment

The tniritt olrjectivc ol' tlrc Divisiolr of' Mllrirte
Resortrct's (DIvlR) is to rttanmge attcl clevek4r the

irrshclre trtat-itte t'es()ttltcs.

Spe cifi c responsibirities
( I ) Fishery rcii()tlrc(: tlrallilgctllellt:

- 
t() assess antl c'\':tlrtitte tlte corlrnrerciitl
pott-rr{ial tlf rc-cf, pt'lagic and clc'cpwatcr
fisht's, baitfrsh, rnolItrsks, tuttlcs' ;rtttl
c rllst;tccans fi'ot rr t:ttc Il t ecorcls. cc l-lst Ls

attd quatrtitative fi eld lrleasllrelllctr[s;

- 
to dt'r'cloP and ret:tltntnelrcl regrrlatiotrs
Iirr tlre scientific tllilllilgelnent tll' thesc

Iesotlrces orl il sttstililtccl t'ielrl ba.sis;
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- to reconrmend establishnrent, by
I egislart.ion, of regulatory rnea.srrres sr rclr
as size linris. fishirrg seasons, and
sirn(:tuary arreas wllerc zrppropriate; ancl

- 
to:rclvise ancl infontr the geueml public
and sutte governlnf l'lts of anv nleasrlres
arrd othcr important lnattets conceming
marine conserr/ation in the Reprrblic.

(2) Fishery resources development:

- t() contitrue eflforts to clevelop offthole
ancl inshore fisheries bv proliding rnodern
fishir:g techr-riqrres aud gear', irnd establishecl
fislring btrsinesses fir Palau:ur fishennen;

- to condrrct a pilot progratn to protnote
ancl clcvelop cornnrer cializ:rtion of
fisheries and fisher-l prodrrcts; and

- to provicle technical assistance and
adrisory senices to local fishirrg
ccroper:rtives in tlre pur-chasing,
hanctling, rnarketing, ancl processing of
fish and otlter rnarine pl'oducts.

(3) Marine and aqtracultrrre researth:

- to m:rinLain ancl o1:erate the Belarn

lVlaricrrl ttrle Dernonstrirtion Ccrrter
(BN{D(I) irs a site fbr resealch, erltrcatiorr,
and experirnetrtation on Pal;ru's living
nlzrrirre resottrces:

- 
to corrduct hatchery rearing and rnass

procltrction of conrrnercially irnportant
ntarine s;:ccies fbr the drral prrrposes of
conser.\'lrti()n and ecorromic del'elopm en t,

ancl to prodtrce giirnt clams, trochus, and
turtles fbr either famring or release irr
Palatr's natural enviloltment:

- to serve as a center for education ancl
traininel of Palauln students in principles
of'rnirrine biology, conse n'ation, and
nrariculture. This includes tlre coucluct
of intensire sruntncr eclucation progr"rms
frrr Palattitn stuclents :rncl the provision ol'
educiltjonal tours ol'the facilit1, frlr
school classes of all gracle levels; irnd

- to stimtrlate econotnic der,elopnx:nt bv
all racting private irrvesLnrent irr

comntercinlll, profi tirble rnarictrl ture
enterprises.

lssues of concern
( 1) h'rcreasecl clcmand for nrarine !'(:.sorrrces

loc:rll1' (clue nrainlv to tourism) ancl lbr
exporr which ntzry carrse :
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- 
6yc'1:hnn,est of some species; ancl

- decreasecl subsistence harlest potential
for local poptrlations.

(2) Illegal poaching and export of enclangered
marine species.

(3) Illegal poaching o{'r'narine resorlrces ar
clesignat,ed presen'e areas strch as

Ngen"rkewicl Islan ds Wil cllife Prcsen e' arrcl
Ngemntekaol Spawrr ing Area.

(4) Increased levels of lirlge-scale land
devel<tpmenn which directly inrpact
rniln{n-ove fiorest and shalIow-water aquatic
habitat, or w'hich create inclirect impacts
strch as sedirnentation to reefs.

(5) Increased levels of'rnarirre polltrriou created
by imprcpe rly treated sewage outlall, ocean
clrrn-r pin g, or oth et' activi ties which di rectlv
and indirectly affect uratine species.

(6) General lack of ptrblic knowleclge ou mafine
resorlrce consenration issues.

(7) Lack of local infi'astrucrtrre, or adequare
nrarkering ancl handling to allorv for the
rlost efficient and econontically beneficial
utilization of irrshole marine resoulces.

(8) L,ack of kntxvleclge on techniques orviability
of han'est fcrr nerv species which could
tliversifii i Irclustn' foctts.

Mojor Pdorities
(l) l,iut-yem'fishaies plan deteloprnetrt. A Palau

marine resorrr-ces profile has been recently
completed (Nichols 1991). This infrrrrnarion,
conrbined witlr infornration on valiorrs species
staftls, recornrnendations on legal aspects of
urauagenrer-r t, and recornmcndations on
traditional ntanageruent, will be rued to
clcvelop a lorrs-terrn plan for llsheries
developnrent and lnallagemelrt in Paliur
based orr tlatiolti.tl insti tutions.

(2\ Srtlt.sistrttce .tl:urlies. Effofls will continue to
.sttrcll' 11161 deterrnine the irnpacts and extent
of' subsistence fisheries in Palatr.

(3) 'ftmn monitoring ttrogtunu With technical and
finirncial assistance throtrgh the South Pacific
(lommission, a tuna monitoring program has
recently treen c.stablished. Otre DMR stafl'
member is assigled to this project.

(4) Prog'u,m.funding. Con t in rred gran t-writi ng
elf<rrts will be rrurde to tlugment national
government frrncling rvith funding from
international sources.
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Division of Agriculture ond
Minerol Resources, Bureau of Natural
Resources ond DeveloPment

Thc main objectile of tlre Divisiorr of Agrictrlttrre
;rrrcl lvlir:r'ral Resottrct's is to prom()tc pr'()per

urana€lernellt Of terrestlial resotu'ces.

Resource /environrnent ol management tosks

( I ) Prornotion of pt-oper, sttsurinirble agricttltrtral
rnethr>cls through extensiotr educatiou on
aglnforestry rnethods, pesticicle rrse. iurcl sctil

enharncentcnt tJt rottgh cour posti ne.

(2) Pronrotiou of <lontt'stic livestock prodtrction
throtrgh erclncational ancl other assistance

J)r()gralrlri.
(3) Proyision ol'assistarrce to stat('s <>t-t soil, rverter

q uali q', and wir tershed tuittr;rgt'me l) t issrles

ilnd planning.
(4) Screenins, c()ntrollins, :rrtd providing a

testing artcl qrtatatrtinc statiott lbr exotic
plants ancl anirnals l:rottght t<l Pirlatt.

(5) As"sistance to local fartners ll'provirling
seecllin gs, I-elti I izt'r: pesli cide$, atrcl odt er
nraterials thlough a srrpplt'shop irt the
Divisiotr OfTice.

((i) (lontrol,/regtrlation o{'nrirting actiriLies is il
new l'rrnctinn of thc Division of'Agrictrltute ilncl
Mineral Resorrrces tttrcler RPI'L No. 3-39,
which wr.s passecl in 1990. Sitrce no tntc
nrineral nining cuuendy occtus in Palarr, it is
asstunr:d that policies on rnining nra,v n()t yet

lrave lx'en cletelopecl bv the Dirision.

Futrrre priorities inclttde att itrcreased f<rcus ort

c()nservation education.

Department of Forestry, Division of
Agriculture and Minerol Resources,
Bureou of Noturof Resources ond
Development

The nrain otrjectir,c <lf the Departrnet.rt of Forestry
is to prol'iclc techrric:rl assistatrce arld adrice otr

rr til ization ern cl nrarr r :rge ul en t ()l' ti tltber resot t rces i tr

Pirlatr.

Resource /e nviron mentol mo nage ment tosls
( I ) Promote sustairtable utilizati<ln of' fbtestru

resollr ces.

(2) Provicle inlbrrnaliott ?u"Id Inlrterial.s to
erlcoul?ge ancl sttpport lbrestrl'efforts in
Palatr.

(3) Inrprove public irwaretlcss ol-pracLices wlrich

arc darn:rging to lorestra res()tlrces or to the

habitat which supports these resourccs'

Major concerns
( I ) State ownerchip of tet'r'estrial t-esottrces

prohibits the Departmetrt ol'Forestrl fi'om
enforcitrg rentlations against stirtes for ttse of
rr:sources (Reprrblic of Palau 1986) '
H olr'e\,e t., i n t: r-easi nglv, st?l tes a re al I orl'i n g

|irrge-scarle developrnetlt with impacLs ou

foresLry res()tu'ces. The Departmertt of
Forestry nray'aclvise them against a tvpe of
clevelopment, lttrt cattnot prohibit it.

(2) Replluttingwits not reqttitctl tttrder otre

rn:rjor logging contract u'itl"r u Taiwanese

con)piltl\' in Ainreliik State. There is a

cotlccrll that these t!'pcs Of'arrangetllents will
contintrc to occtlr.

(3) Oar-elesslv platrned roacl irrtd <llher
developmetrt is occutlirrg which degradcs

soil cnnditiotrs atxl allows f<lr active et'osiort.

Fotestrt, sttrfl'are oftetr trot c<ulstrlted trlltil
nrr-rch later when tree pl:rnting becomes

llecessar)' to cotnbitt erosion.
(.1) Setting of fires on Babelclaob which activel)'

destroys forest letnds alrd degrades soils.

(5) ()encml lack of prrblic klorvleclge on
rnethods for sttstninable utilization of forcstry

t.esotrrces oI' oth(rr aspects of forestrl'
cotlse r-vatiorl.

Future priorities
(7) litrestrv manugnnntt rvtbrk is ctttrently beirrg

rurdertaken, in coopetaliolr rrith the LIS Forcst

Serricc, to begin deralopnrerrt of a F<rresttl'

Miuragt:trrelrt Plirn for P:rlatt. This plan will set

gorrls ancl gllicies to be fbllolved b1'states in

the ttse altd nttttagemetrt of lbresls.

(2) Iire ronhol. Draft legislation has lreeu

developecl which gives atttlrot'iry' fcrr cotrtrol
and r:nftrrcenretrt of fire cotrtrol regttlations
to the Director of the Bttreatt of Natural
Res<:ttrces atrcl DeveloPulelrt. If this bill
bec(xtres larv, the Depaltnrent ol'Forestry
rvortld take a more activc role ir-r entitlcitlg
resf riclious ott trttrtritt g.

(3\ h ogrant lu n d in g. Con ti n ttccl grant-wri ti n g

e{Ibr-ts rvill be tnacle to atlgmer}t nzrtiol'tal

f{ovefflnetrt ftrtrding with direct ftrnding
from itrtetuation al sotlrces.
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Division of Conservotion ond Entomologf,
Bureou of Natural Rerources ond
Devefopment

The main lirnction of tlre Dilision of Conservation
and Entornology, is to develop atrd irnplernent
nirtiolral policie.s and programs f<rr the conserrA-
tion of the resour ces of Palatr.

Resource /e nviron ment ma nage ment tosks
( I ) Plan, develop, and implernent stt?tegies for

sr-utainecl rrse and protcrction of thc rrattrr:rl,
crrltrrral. arrd historicill r-esources of Palau.

(2) Promote, dcvelop, and irnplernent
consen'ation and entomolclgy edrrcation for
tlre general public, and ftrr Jrrivate and
g()\rern lnent sect()r represen tatives.

(3) Plonrote nnd uraintain contacLs with US and
i n tt'rnationirl cortservati orr rx-qanizations.

(4) Plnn ancl irnplernent stmtergies ftrr conLlol of
cxisLing insect pests and lveeds and ltrr
protection agirinst inuocltrction of new ones.

Mojor concerns
(l ) Loss of tern'estriurl or aquatic habitat due to

developnterrt. firc, or other destnrctive
actirrities.

(?) Poaching ancl illegal han,est of species frorn
presen'e areas dur-ing the oft'season or by
forcign fishing vessels.

(3) Decline iu resou'ce irbunclance due to
<lverhan,r:st of marine ilncl terrestrial
resourtes.

(4) L-ack of knowleclge on rresour-ce levels and on
qrrantities which nray be sustainablv
harr,estecl.

(5) Overall lack of prrblic knowledge on
c()nser-\atiort artcl the rteed flor u,'ise use of'
l'esoul'ces.

(6) Ti'acle in endangerecl species.

(7) Pollution of ocean or freslr-watel habititt
illeas cl-eatecl by ocean clumping, irnproperll'
trcilted sewage outlloq or pesticicle resichres.

(8) lnclirect impacts of consnuction or burning
actilities such as increased flow of
sedinren tatiorr to r-eef systenrs.

(1)) Intrrrdrrction of insect, plant, or anirnal pests
to Parlau.

Moin priorities
(l) Irnplcmentation o['a lutional conserration

enforcenrent proqram. Secure fiurding to
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hire rrrrlre nirtional consenation
enforcement ollicers is being ptustrecl
throtrgh tlre nirtional goverlrnent and other
sonrces. The Division would like to eventrurlly
hire an officer to patrol eac:h state in Palarr"

help edtrcirte local people, and enforce
variotrs aspects of Palau's conserr"ation laws.

(2) Selutfum of sitts nnrl tlatehtP'm,cnt oJ'm,anagemmt

lnogruns for the nalurnl hnilage rcse.n-m s"ysl,em.

The Division will wort with states to select

sites ancl e.srablish m;uragenrent progranr.s fbr
this systern. Est.atrlishnrent of sites coulcl irlso
lit well into tlrc cffort to develop a National
Master I)evelopnrent Plan lbr economic
developrnerrt for the Republic.

(3) Conwntnlion ed.uralion pntgrarn. Frmds are
needed to continue the prograrrr to develop
a fbnnal comnrrrnity and school-based

consen'atiou educatjon ptogmtn through tl're

Division of Conseruation and Entomology. A
start hits been lnade llrt work lrad to be
discon[inrred clrre to lack <>f funcls.

(4) Colledion of lraditionnl hnozuledge. (lollection of
i rrfonnation and pho togrirpl-rs on tradi tional
ethnobotany is curreutll,' being 1>ursuecl fnr
prrblishing bl' the Chief Conservationisr/
Entonrologist.

Polau Visitors Authority (PVA)

The kcy Inan(late of the Palarr Visiton Authority is

the pronrorion and nrarketing of tourism.

Resource/e nvironmentol management tosks
(l ) Marketirrg of the cultulal, historical, ancl

naturirl resonrces ol'drc Republic to incre:rse
torrrisur to Palau.

(2) Pror,icle easl'access to infbrmation on totrrist
attm<'tions (ctrltlrral. historical, :tnd natural
resoru'ces) and amenities fbr tourists
on-island.

(l]) Provide training ancl inftrrmation to improve
tc)urism sen'ices srrch as tour gtride
operatiorrs.

(4) ,{ssist where possible rvith various interest
groups and agencies involved in
beatrtification efforts ot prcs(:n'ation of
resolrrces in Palau (while this is not a
rnanclated policy', PVA has purstred work in
this area).



Gover n me nt od ministration

Ngerukewid Islands WilOlite Preserve! 9ur- ,o,o National Treasurej LetB Protect It,
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Figure I2.l Educotional poster
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Produced By: Division of Conservolion & Entomology ond
Division of Morine Resources of the Bureou
of Resources ond Development; South Pocific
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Enlomol ogy
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reprcduced courtesy of Divisrbn of Conservotion ond Entomology)
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Partlcular concems
(l ) Littering and other solid waste disposal issnes

which ntay hin'e an irnpact on a tonrist's
irnpression of Palarr.

(2) Pollutiou, physical destnrction, or other
irnpacts to the nrarine environnrent, on
which Palau's tourism industrv is almost
totalll,ba.sed.

(3) Destnrction or adverse irnpacts to cultural,
historical, or lratrlral resorlrces createcl by
increased tourist presence in Palau.

(4) hnpacts to Palau's ctrltur:rl, historical, or
natrual resolrrce base created by
developtnent o[ tourisnr infrzstructure in
Palatr.

Mojor pnorities
(1) Tbur guifu lirmsing. PVA has a tour grride

licensing progriiln which inclucles aspecls of
c()llsen atirrn edlrcati on.

(2) I\Iain.e b'u.ot stslmr. PVA is currtntly n'orking
with tlre Division of Marine Resources and
The Natul'e flonsen'ancy to fund a study fbr
tlrc- establishment ol'clive buo,vs at popular
area clive sites where significant anchor
clarnage is nolv occrtrring.

(3) Inneasing lortrisl &rrcss l,o rtllt'actions. PVA is

c rtrrenth' plirn n i ng developm crr Ls to i mprove
visitor lccess t<l popular tolrrist sites suclr as

th e Ngarclrrta r r \A/a t er fhll and.f elllish Lake.
Tlrese access improvernents will bc irr the
lil'rn <lf f'ootbridges on dre path to the
Ngarclmau \Vaterfall ancl harrcll'ails on the
path to Jell,vf-rsh Lake.

Notionol Planning Office (NPO)

Tltc Of{ice's nlain role is Io coordinate and assist

planning iutd developnlerrt strategies at virrious

Ff()\'crnrnent levels in the Rcptrblic. Sonrc issut's in
particrrl:rr h:tvc :rn irnpact on econ()nlic clevelop
nrent urud t'reecl acldrc:rsing in the planningprocess.

Key issues

( 1) Rcquirecl cnvironmental assessrncnt and
pe rrn i tt i n g of i n flzrs trtrc: t ure devek)p men t
projects (EQI'B 

- Earthlnoving; CuItrrral
All:rirs - I-listoric Pr-esen'iltiorr \ hiver: US
Arrnr' Oorps of'Engineers - Dredging
Perrrrit).

(2) Zonine or other pernrittinu issrres rvlrich miw
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alfect potential for development or tvpes of
allowable developrnen t.

(3) Enrironmental impacts created by
development ol trtilization of resources
rvhich may affect potential for ecnnornic
development in Palarr.

Areos ofcurrentfocus
(l) InJiastru.clure planning and datetoltmtnl. Efforus

thror-rgh this office fr>cus mainly on the
primary dtrty of plannirrg and cleveloping
infi'astmctrrre in Palau.

(2) Datelofmrn,t of the Pa[nu, National Musla
Developmrnl Plan. A crrrrent rn4jor pr<rject of
the National Planning Of1ice is to develop a
National Master Development Plan lbr
econornic developnrent in Palau. This project
was mandated by a US Secretary of the
lnterior Executive Orcler, and is lundecl
throrrgh the Department of dre Interior and
the United Nations Dcvelopment
Progmnrnre (tfNDP). Plan development will
attenrpt to provide a process whereby
infbrmed decisions rna;- be made on how to
best achiere Palarr's econonric development
needs thr<xrgh tour-isrn, fisheries

clelelopnrent, aquatic resorts, ald road
developrncnt. The Palau Narional Master
Development Plan is expected to acldress

carefullv tlre qucstion ol'economically and
envi ron nren tallv sustainable developlnerl t.
This rneans tlrat economic planning corrlcl in
the ftrture be carried orrt within a fmmework
of sotrnd erlrirotrrlental nrirnagernent.

Palau Fishing Authority (PFA)

Tlre Palatr Fishinpl Authoritl' rvas cstablished to
provicle support and assisklnce fbr the develop
rnenl of lclc:rl fishcfies in Pillarr.

Resourcele nvironment monagement tosks
(l) Assist and prcrnrote sustainecl utilizatiorr of

inshore rnarine resorlrcc's to provicle a basi.s

{br'local economic enterprise in Paliur.

(2) Assist with provision of'rnarketing,
i nfrasti-rrcLrrre, taci li ties, a n d progr'?uns to
pr'()rn ote effi ci ency' and secru'e rnaxi m r urr

econonric benefit fiom the utilizat.ion of
inshore madne rcsour-ces.



G ov e r n m e nt ad mi n i str oti on

Major concerns
( l ) Depletiotr of itrshore maritte resottrces dtre

t<l clirect ovcrltalest.
(2) The neerd fot' nlatlragelnent of the ltirtrcst of

ntirrine specic.r giverr the ittcreasetl cletttatld

lbr lrral cotrsumptirtn atrcl export.
(:3) Illegal poaching aucl exlxrrt of ettdangcrecl

nrarine species.

(-tr) lllegal poaclring of m:rrine lesotrrces al

clesigtratecl pt'esen'e areas srtch as

Ngenrkewicl lslatrds \A'ildlil'e Prcservc artcl

Ngerumekrol Sparvn ing Arca.

(5) Increased levels of large-scale latrd

clevelopnrcnts whiclt directly i ntp:lct
man grove forest au d shallotv-tta t.et' aquatic

habitat, or rvhich ctcate indilcct intplct's
srrch as sr-clinrentation to reefs.

(6) lncreased levels of tlaritrc polltttiott ct't'ittecl

by improperly trcatecl se\\'age otttF.rll. occiltl

dumping. ()r other :rctivitit's rvhich clirectly'

ancl indirectlr,af{' ct tnarine species.

(7) Ciencrarl lack of ptrblic kuortledgc on tnatitte
l'esolll'cc collsen,:rl-iotr issttcs.

(8) Lack of locarl inflastrrtctttte ot'arleclttirtc

marketirtg ancl hancllin!{ to allolv fbr the

urost effi cien t atr d ecotrotnicallt' bc' t t efi ci al

rrtilizzttion o[' itrshore tlirt'iue fes()tlr('es.

(9) Lack ol knowledge on techtriqttes, or
vinbiliry*, of lratlest firr treu' species n lticlt
could diversily iudrrst n' f<rcus.

Ministry of Educotion

Alxrrt frorn its ttsual trralrclate in geuet':rl prrblic
edtrcatiort, the Nlinistrl' of Edtrcutiotr h:rs a r'ole itr

lesorrr ce,/ertvirort trrett titl trrattagelnett t.

Relevont tosks
(l ) Develop crtlticrtl:r ancl edrtcational prtlgraltrs

rvith a tbcus orr the tratttral etN'irontttetlt.
culturc, history. ancl r-esotttres of' Palnrr.

(2) Eucotrragc developnrcnt of arrcl p:rrticip;rtion

in teucher training pr'()grants olr tlatrrlal
resorlrce, crrltural artd hisrodcirl, irnd ot]rcr'

issues.

Particular concerns
( I ) Clnnging ltrurily ancl soci:rl $tructttl'(:s tt'hiclt

lirr: i t tra nsft:r rlf' t ra<li tional l,urowlt'dgc itncl

valrres benveetr geueratiol)s.

(2) Over:rll lack of knowleclge and iuterest in
rratttral sciences and envirotrnletrtal issttes.

(3) Limited teirclter resotlrces ftlr instrttctiorl in

sc:ietrce atrd nrathentatics.

(4) lncreascd pressrtre ftrr the development of
Palatt's nat ttral, ctiltutal. art cl h istori cal

resottrccs which, to allow for public
involvctrtettt iIr decisiott nrakirlg, requires
that tlte gettt:t'al ptrblic har'e au erpatlclecl
knowledge of ancl interest in cotrservaliotr

issttes.

Future priorities

ll ) I rnp lem n k r t i o n o I tl m .litt e-'iea r lvla s ter Pl an - Tlte
Titsk Fotce h:rs lle-ett orgatrized atrd

subntittecl fior approval, and n'ork will
contitrtte otr clesignirrg ctrrricr-rla au<l otlrer
strategics lrrr plirn inrlllenrentation.

(2\ Artn.uul hefitnge auarcn.css ptogrlm. A progt'am
rrsed to cxist where high sclrool stttdents

wrlrkcd to ck:curtlc'nt stories, take pictures tl{'

Iiruclmirt'ks, etc. Tltis program n'as lralted due

ro a l:rck of fitndins, bul mav l)e rcinstated.

(31 Cctnti n ucd ntplttttl .li.tr dmu'lopnumI ot' trfucalional

mu|erirtl^s splcifr lo lhlutt.
(4\ (kmtintu'd ruork lo sl(ure adrlitiunal Jitnd.s to

irtrrcusr ltt'ogqrnms rmd f eld t'rip oppot'lunit,ies ltr
slrtdenl s.

Bureou of Community Services,
Palau Notionol Youth Congress ond
Polou Boy Scouts

Thc rnzrin objective of thc Bttreatt of'(lonrtnuttitv
St:rvice's is the clcvelopltttttlt of prrlgrarns and actir'
ities to t:nltance social skills, knowleclge, alld a\t'are-

rrt'ss of t'otttlr of :lll ages itr Palatt.

Moin responsibilities
( I ) The encottt?qenrent of activc )()tltll

part ic i pitti on i t't cottrtn t.ttri n' l-xt"ed Proglzrnl s

to ettltitttct' soci:rl skills, lurorr'lt:clgc, atrcl

rlwal eltess.

(2) The ('ncortl:l!{clrteut of itctive votltll
particip?lliort in pnrgrnltrs artd activities
rvlrich itre: ol'berrclit to the ent'irotttttettt atrcl

the conrmttnih'.

Relevont issues

(l ) Changing tanrily :rncl soc:ial strttcttlres whicl'r

I i rni t t ritrrsfb r tlf' traclitiot t:rl ktr tlrT'l c:rlgc' and
val tres betwecll gellet'at i()ns.
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(2)

(3)

Overall lack of knowledge and interesr in
tr;rtural sciences and environrnental issues.

I ncr ea.secl pressute f<n' the devel opnren t ol'
Palau's rrattrrnl. cultrrral, und historical
resorrrces which, to allow fbr prrblic
involvernent in decision rnaking, r'eqrrires
thirt tlre gener:rl prrblic hare :rn c.xpanded
knowledge of irnd interest in conscrvation
issrres.

Irnportzrnt progranrs of' the Btrrearr incltrde
beatrti fi c:rtiou pro gr:utrs. Th e Pal ar.r Nation al lbu th
Cclrrgless irncl tlte Pulirtr Boy, Scotrts have beerr in-
volvccl to sonle degrce in bearrtification prograrnrs
fclr Palau. The Bov Scorrts rvele involvecl in placing
signs on varions Rock Islands to instill awaretress o{'

the neecl to reu.rove tra.sh after tr.se of islancls. The
B<n' Scouts and the \klrth Congress lr:rve partici-
piltecl in community cleanup days irr Kor or, ancl tlre
Yotrlh (lon.gr"ess has been involved in trce planting
ancl clock cle:uring ellbrts.

A firtrur 1>riorin is a youth congrcss to lvor-li on
( onsen'ation issrres. The Palatr National Youth Con-
gles.\ llas only been in existc.rrce for two yeam irnd

has not yel hacl an opporrllnity to address collser-
vation issues. \4blk rnay proceecl on this issue in the
[irtrrre.

, 2.7 Non-gove rnment organizations

Altltough scverirl new private/nonprofit gloups
have recerttlv erstirblished a presence in Palarr and
it is hopecl t.hat glcxrp rrutnbers r,vill contirtue to
glon'. this sector is crrrrently not well represented
in the country. The Belau Natioual Museum was
chartered as a uonprofit corporatiorr in 1973, ancl
plays an importirnt role in impletnenting and cle-
veloping pr'()glams lbr crrltrrr:rl preservation in
Palau. Representing the nollgovernment ()rgiuli-
zati()n (N(;O) sector in Palau is the Palalr
Resotuce Institute (PRI) which was founded in
1990. A rnajor goal of PRI is to assist developers,
goverllrnent agencies, or private grollps with plan-
ning ancl irrrplementine strategies for sustainable
clevcloprnent irr the Republic of Palau. The Nature
(lonscn,uncy has also recently established a.stlong
prcsence in Pal;lu.
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PART 5

Priority Frogroms

ln eaeh section in this teport, enviroumental issues have been diScussed in
rh,e conrext of possible actions that can be taken to address thern- Though

the list may appaar loug, the National Environmental Management

Strategy (NEMS) will provide th,e process which will assess and establish

priorities for these and other projects. This section of the Srate of the

llnvironinent Report will identify the rn4ior requirements b:rsed on rhe

idendfication and disctusion of the melf or concenls in the rePorl Some ef-

fort is made to identriy the sffategies and programs necessary to add'ress

the m4iclr reqtrirements. However, the list is intended mainly to provide

some guidance and reference points.



Chapter 13

Priority issues
ond programs

l3.l Enforcement of existing laws
and regulotions

,3.1.1 General

A relativelv rvell clevcloped lcgal fi'amework lbr
ertvi ron nren tal an cl lcs()r lrce nl a lta.genle tr t alreacly
exisfs in thc Republic of Pal:rrr. Althorreh there is a

ncerl to intrclduce rrew regrrlations anrl clarifu exist-
ine ones, the nrnjor-problem at presetrt appeal's to
lre tltc tttJbru'tnrnl of'cxisting laws ancl rcgrrlations.
This is tllrc not onlr, of'spccilic resorrrcc collsen,:r-
tion larr,s, llut also o1 lau's ainrecl at or,t:rall enr,'ixrn-
nrental protection. 'lherre is ir rreed to consider a
clifl'erent stmtes'\' Ibl eirch o{'these t!!'() types of law.

13.1.2 Resource conseryotion laws

As rtoted in this report. illegal h:rn'est iurcl poachirrg
of etrclangerc:d or pnrtccted spe cies srrch as drrgong
ancl piteon (lo occul in Palilu. The rrse of illegal
rnethods of'hanest strch as clrrtarnite or pois<ln also
occurs, zrs cloes the illegal exp()rt of n'ild giiurt clirnr
anrl crocodilc.

There is <'rrrlcntlv n() pr'()er':ln) t() errfblcc
rcs(,urce-spt cific consen,ation lalrr's al tlrc nationarl
lcvcl in Palau, ancl state enforcerneut progrants
It:lc been linritt-d arrrl largell'ineff'ective. In the
ca-se oI Iioror, thr problem is c'onrpounclecl by the
lal ge are:r and populirtit-rn.

The follorving prognutrs might trc corrsiclererl
lilr irnproring the enlbrcenrcnt capircitv o[ re-
s( )l ll'('e nlan il{rcn'ten t itgerr<'ies.

I Developrnent of ar national c<lnsen,alion lalv
enforcenrcnt proqr:rnr throrrgh the Division
ol' (lorrsen,ation arrcl Entor.nologl,.

I Devcloplnrt'nI of ar-r irnport/export
t:rrforccnrent prosrarn lhrorrgh th<- Ntinistrr,
of- (lorrrmr"rce anri fiacle.
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I 3. 1.3 Environmentol protection lows

Thc're is clcarlv a lack of overall enforcernent w.ith
respect to the errvironnrental protecti<ln lar.t,s:rncl

regtrlzrtions rrnder the Envirqnmental Qrraliw Prr>
tectiorr Board (EQPB) of rlre Rt-pr,rblic of Palarr. As
cliscrrssc'd in this reporr, illegal :rncl unpermittecl
rr-racl building ancl other constnlction has occrutecl
irr Palau, and for pernrirtecl pr<ljects tlrere has been
a l:rck of'cnlbrcement of perurit conrlitions. The
follorl'ins pr()gl'ams mieht be consiclelecl fbr iln-
pror.inu the enforcement capacigv of EQPII.
t Impmutl rooxlina(io'rt ltetuct u EQPI) and otlrcr

t?.ro u :t'(' ? tt t tt lt n.geuv, tt l u.ge nr i e,s d u ri n g t lt c

lnnnillittg lnor:c.r,r. It hirs heert note(l thar the
level of consrrltation betwecn EQPB ancl
othel resou rce ntLllnf{eurcn t llgen cics du'ing
the initial stages of tlte penrrit revien' process
is insuflicient. making it clifficrrlt f<rr orher
:rgcucies to assist EQPB in eufbrr-ing pemrit
conclitiotrs. It is rccomrnenclcd that. in the
interests of providing a str()n€fcr consoliclated
effrll firr enforcing pern"rit conditions ancl
for'providing incrensecl tsc of availilble
knowk'clge and rnanpowcl'. s()m(:
consideration be gir,en to the iclea o1'

rnunrlating suclt c<xrsrrltation.
) l)uuirttrtnprtlol ulurotiott Jitr und intwlt,t,ntent of

I.he PuLlir in lh,e pernil y1,1ti111t prtress. F<lr all
clevelopme'nts u'ith a rtrajrtr ir-npact rln the
enrironnrent and rrs()urc('s of the Reprrblic
of Palau, incre:rsed :tttenti()t'l needs t0 be
gi\,en to cclrrcatiorr of'the serreral ptrblic
reeardi rr 54 the pr<4tosecl <levc I oprn en t cr-i teri a
irncl potential adversc inrpacts of'
cler,e lopnren t. Tlr is ecltrcati on u'i ll e rn pou'er
loc;rl people to irssurDe somc sense of
stervar<lsh ip and rc's1>orrsibility over th eir'
aclions and role in rronitoriug the
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environnrent and pe rntit liolatiotrs. It is als<l

hoped that the general ptrblic cotrld irssrune

nrore responsibiliw in rc1mt-ting trnperrnitted
clevelopmetrt to EQPB staff.

I Sptct"fic coordinatiott tuith Llirtision of
(irtsrrualion und Eutovnlog (DUi) stal'f

in.uohryd in u nulionnl, consenrution tnfurenenl

lntryram" There is probably'a treccl to tnittlcl:tte

coordination tretweetr tlte Dil'ision of'
( lonservatiou ancl Entomolog' (DC;E)

e:nforcc:tnetrt officers ancl EQPB staff.

Natiotr:tl etrfbrcemeut officers turcler DCE

cotdd ret:eive briefings on m:rjor
del'elopment tlcti\ities in tlteir patrol aleas

while EQPB suft* coulcl be insLrttctecl on

t'esolrrce conserYatioD lalvs ancl regulation s.

13.2 Control over
I orge-scale develoPme nt

,3.2.1 Generol

As noted in the report. a sigtrificarrt nurnber of
I arge-scal e devclopnren t p rograms,/p ro jects have

occtrn'ec[ or hat'e beetr ;rroposcd fclr Palaru tlrese

Iravt: resrrltecl or rnay resttlt it'r:

r} clircct or inclirect clestrtrction of rrtarine:rucl
terrestdirl hirbitat:

I clecreiuse in the ar,ailabiliw of tc'u'esuial and
marirre rcsources fbr srtbsistence farmirtg
ancl fisltitrg;

I deplction of fi-csh-lrrater resources;

t increasecl brrrden on public sewer aud waler
trjeatrnent systems (rvlriclr ate alreadY largely

opcmtinS; at capacity) ;

I inrportatiotr of fbreigrr workets.

Given the concenrs over the need to improve

tlre planning and tegrtl:rtiort of sttch dcveloprnetrt

irctil'itics, the fbllowing str?tegies ancl programs
rnight be cotrsiclercd fbr action under tlte National
Enliron men tal N{anagelneu t Suilteg}':

( I ) a gcneral strateg,v lor the rt'gtrlation o('nll
largt'sc:ll e proj ec tsl

(2) a str:rtcp'specilic to EQPB; and
(3) a .stratepy ainrecl :rt cotrtl'olling the

envirounenurl imp:rcts ol' {br-eign itn'esttrtetrt

plol5ratns which. ir-r the firral anah'sis, itre the

rn4jor <lnes.

I 3.2.2 Estobrishment of
o planningfromework

A planning fi-amework is needed to define limits in

size, location, and overall amotlnt of large-scale

dt'r'elopment programs/ project-s- Cirr n"en tly' per-

rnils are e'valrtatecl orr an indirtdtral basis. and therc

is rro pl;rn for Palau which, by reference to the

overzrll catrying capacitv irud curretrt state of thc

environnrent, cletails suitable levels ancl locttions
for cleveloptnent. Some of these issnes may be dealt

with in the P:tlirrr National lvlaster Del'elopment

Plan. The follot'ing prog-rams should be con-

sicle recl fbr action by both tlre Palatr National Mas'

ter Dc'veloptllent Platl atrd the NEMS' or by any

planning exetcise.

0 Doctunetrtation Of cun'etrt strbsistence tlse

arrcl estitblishmetrt of a mechanism to

presc:nre areas for sttbsistence flat'nritlg arrd

hshing.

i Docuntetrtirtion of'natlrral re$otuce habitat

uecds ancl estalllishment of core Presel-ve
il'e:ls.

0 Designation tlf areas wllich have suffe red

clegr-adaticlrt in the past rvhich are srtitable ftrr

developtnettt.
t Establishtne ttt of carruing caplcitl' of wate r

ancl other Ies()Lrr.ces, :rnd t"esttltttrt limits Lo

allowable clt:r'el opmen t.

t Establishrnetrt of a standarcl process to

evzrltrate developtnent^s for their direct ancl

inctircct intpacts oIr natrtral ancl social

sl'stetns as a resttlt tlf ttse or dcstrtrction of
resotrrces, the treed ftrr foreigpr workers, etc.

I Review ofthe capaciry- o[ ctrrent sewagc aud

solicl msttr clisposal systetns, ancl

cleveloptnetrt of' policies rvhich :rddress the

need to irnprove thern.

13,2.3 EQPB regulotion of
I o rge-scol e develoPme nt

As noted abovc', there tre collcerns alxrttt the ex-

tent to rvhictt EQPB hirs not been able to rcgrrlate

or contr<ll the etn'iroltnrental inlpacts of'cemain
larrge de'n,eloprlrent proiects itr Palau. Forotle thing,

thc curretrt infbrrnal cotrsttltation rvith other'

resorlrce rnilrlngetilettt Lrgencies seems inadeqrnte
fru' the p[epat'ati()n lltrd etlforcclllcltt ol' ELts.

Frrrther. where F.IAs hare beetr can-ied ottt' thete

arc also concellts about ttsitrg cotrsrtltatrt.s of the
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developers' choice. The followillg prognuns might
be considered fbr improving thc capacity of EQPB.

) Farmal ratirut oJ'EQPB attiuitits. This shoulcl
i rtcl r.rcle recornrnendations for revision or
arnendrnents to the Envircnnrcnlal Qrnliti
Pntt,ecli.ott. Act 

- 24 PN(l 
- 

to address current
problerns.

O Ertaltlishmenl of a fonnaliztd raiat process.for

EQPB pnwilting A formalizcd review process
shorrld be nrandated by larv to ensure thal
conrl]lents on development proposals are
receivecl fr:om all re]evant lrsource
rnanagerr)ent agencies for incorporation
into the final decisiou.

I 3.2.4 Foreign investment
permittinr procedures

The current foreign inr,estment permitting prr>
ceclures do rrcrt require corrsultation of' :rnv
resorlrce rnanagerrrent agencies f<rr pennit apprG
val. Consequelltly. pemrits ftrr invcstrrtent ar.e ap
provccl before anv reqrrired envirorrrnental
pennitting occul's. It is recomrnended that the re-
riew ilncl approval of foreien irtvestment perrnis
tluorrgh the Forcien Investntent lloard s}rould be
cottsiclered in corlitrnction rvith any requirccl
errvironlnental perrrritting. and slrould trot l)e al>
provecl before cnvironmental pennitting occurs.

13.3 Noturol ond historical or
arch o e ological resources

13.3.1 General

Ten'estrial and marine habitilt is being increasingly
clestroyecl ar-rcl afl'ected cltrc to large and small-scale
clt'veloprnent projects, fir'e, ancl the gnrwing tor.rrist
pres(:nce in Palau. This destrlrction and degrircla-
tir:n h:rs rlirect ancl indirect ilnpacts on rnAlt\l
marirre and terrcstrial resources. Destruction and
rle gradati on ol' his t oric:rl /archaeol ogi cal resources
has also occurred, lirrgely, :rs zr result of develol>
nrent irnd totrrism acti\"ities. The probleur could be

acldressed bv regrrlating developrnent :rctiviLies. bv
controlline fir-e, and throtrgh a resen'e area systenr.

13.3.2 Regulation of
smoll-scale development

lssues lelatecl to the regulation of large+cale clelel-
opment activities are discrrsserl above. ln sonre
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uays, dre enl.ir<.rnnrental impacts of large-scale prG
jecLs are easy to manage as long as there is real
cornmitnrcnt to conduct proper EL\s and enforce
tlrenr.

Srnall+c:rle developrnent actilities nray be har-
der to regprlate because, indiviclually, thel' lnay not
have a significant impact. On the other hand. their
cumrrlative eff'ects can be more damaging; than the
large-scale projecs. It is therefore equally inrpor-
tant [o regrilate the sm:rller, incr€rnental dcvelop
ment activities.

In Palau, snrall-sc;rle activities such as the clevel-
oprrent of trails, bridges, camping, and picnicking
facilities al-e ltecorning an issue in that they increase
torlrist tmlfic and hence increase the potential lbr
incidental or severe inrpact.s to a given resource or
lrabitat. These smaller activities could be replrlirted
throrrelr lancl use plans whiclr cletail what can and
cannot takc place in certain areas. fur ilnportant
progmln urrrild be as tbllows.
+ T'he ltreparation of comprehtn.siue n'nd

etntironntentall"l sensilive k n.d use pluns for cat:h

of llr,tt stales, or at lcasl .fttr llw high presntre tretts

surh u Koror. On the b:rsis of strch l:rnd use
plans, each agentr cotrlcl develop its own
sectol' plirns. There is sorne corlcern over
the incrcasirlg prom()tion of sit.es by tlre
Palar,r Visitors Arrth<>rit1', and of the
potentially increased inrpact on those sites
restrlting Frorn that ;rronrotion, It worrld be
usel'rrl if the Pillarr Visitors Arrthority used
au overall planning fiamework in
rlevelopine :lccess [o and activities on
sonre of these sites.

,3.3.3 Controlling fire
As notecl in this report, l>urning of fotesl.s trot only
clestroys tenesu'ial habitat; it is one of the nrajor
cau.scs of soiI degraclation, crrrsion, sedinrentation,
ancl siltl.rtiorr. TIre lbllowing ptos-arns are recom-
ntended firr consiclcration trnder the NEMS.
I Pakm Wild.ktnd Firc nnd lbresl fuIa,nagement llill.

As tl'rere is ctrr-rently no law pr-ohibiting lbrest
fires, tlris bill represents a valuable tool for
mzuragement of terrestrial habitat systerns i[r
Palarr. It should be gir.en ftrll support by thc
Olbiil Era Keltrlarr :rnd various sovct'nrnent
agenr:ies :rnd, if passed, should be enlirrced
thx>rrgh the national consen;atiorr
enlbrccme nt prograrn of the Division of
Consetratiotr atrd En tonrologl
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) Edu,mtionnl prcgram Edrrcational ellbrts on
the impitcts of rrncontr:olled bru:ring of
ftrresls shonld coutirrue tlrrorrgh the
f)epartmetrt ol' Forestry.

I 3.3.4 Reserves system designotion

Nsenrkewid Islands \A'ilcllife Pleserve in the Rock
lslands is the only clesignaterl res<>ttt'ce Ieserve
n'hich currently exists in Palarr. Holvevet'. it is not
well nranaged and enforcecl,:rncl does not integrelte

natrrral and historical/archacological presclla-
tion. It is therefore recotntncttclecl thirt additiorral
rcserves bc established tltat ilre wcll c'nl<lrcccl.
nrarnaged, and intcgratecl. Specif,rc pr()glalns to
support srrclt recornmendations could include rhe

following.

t Arsisl slalas lo dcsi.gnatc rcxtve.sites unrkr tlte
Natr,rral Heriutge Resen'es Sl,stent ,A.ct 1991.

This rccentl1'bec:rnre lan', and eft'crrts

shoulcl be rnarle to reqtrire ancl :rssist statc'

desi$rittiotr ol' National Fleri tage Resen'e

sites filr incltsiort in the Palau N:rtional
Master-Developrnent Plan. States shorrld be
encouratge(l t<l consider sites f<rr ptuposes of
both n:rt rrral :ln rl h istorical,/arcl'raeol ogic:rl
resour-ce presen'ation.

I Contitrtw worh l.o str.ftport the ronrcltl of birnnsertc

pktnning Jbr spect/ir sen.sitive arerc zui.l,h. The

Nal tt ty ()ortsttzr rtn 11 ( 7N ( : ). U n i qrrc sensi tivc
nattrral areas of Palau such as the Rock
Islil-rrds ancl Ngereme<futrt Bay rcqlrire special
recognition and consider:rtion. Both the
Rock Isl:rnds and the Ngerenredtur Bay

watershed al$o c()ntain signilicarrt
historicerl,/archaeological sites.

I Dntelopnunt of a m.ana.gtrnanl. and ntforcernrml

Jiwnauoth for lhe exisling resn't,e u.n.d ltltnrnul
J ututu resolt tts. lssues art d recortt ntettd:tti nns
fbr au iurprovccl enfcrrcerrreut program
ilrr detailed above. The trcecl lbl irctivc
manrgenlent ()f reserve s)'stern$ irlso neecls

to be recognized. Active tnanagetnetrt of
r€s(:r'\'e t;)'stems shotild be implenrented
throrrgh the followirrg.

- 
Developrnetrt of one or sevct-al stalf
positions in the f)il'isiorr of (lonserv:rtion

and Entornology to clevelol> and
implement rnanagcrnent plans fc,rr

reserve areils.

- Develoy)rnent of policies :rncl propp'aurs to
encoumge involver-nent of the Dirision of

Parks:lud Recreation, and the Division of
Y<ruth AIIairs in the rnarragelnerrt of
resen'e ilrears f<rr hunrart ttse.

- Secrtt'ing local involvement in the
planning atrd nranagement of reserve

arcas. r\gencics sttclt as the Palau

Comrnrrni$' Actiotr Agency ( PCAA)

cottlcl bc urilized t() etrcoums€ and
lircili tate local involvemt:ltt.

13.4 Environmentol oworeness
ond educotion

An environnlerrtal edtrr:ational p[ogratr) cotrld be

pursuccl through the {ollowing Pl'oflraurs.
I Developmcnt and tne of school eclttcation

rnirtctials televant t<l Palatr atrd tlre region.

O Tcachet'truining progranrs t() crlsttrc the
efl'ective ttse of lnated:rls.

t Developtrrent of special-Pttl?ose edtrcatiorr
matetials f<lr conrnrtttrities, govenlmellt
ofllci:rl.s, antl politicians.

O F.stablishtnettt of aud.strpport lbr
consetvntion / e til'i t:onrllen t edr.tcation staff'

positions.

t Utiliz:rtion of traditional and local kn<lwledge

in educational progrann.
t Utilization of existing entities sttch :rs the

Micronesiatr Occttpational Cetrter (N'IOC).

t Funcling of'scholarships to encoulage
scientific and technical ruriversigv tlaining f<rr

Palauan strtclettLs.

t Senrinars and wclrkshops for cotntnrtnities, as

lvcll as For political atrd governmetrt :rgency

re presentirtives.

,3,5 Knowledge of notural sYstems

Another concen) highlighted in this report is the
olemll l:rck of knowledge regarcling resolu-ces and

their status. Seriorts cleFtcietrcies exist in knnu'leclge

u'l, ich is integral to resotlrce llranagetnetrt in Palau.

These deficierrcies could be addressecl through the
f<rllowi ng pr()graurs.

) Bnsplinc stutlies. An excelleut pl-ogram of
baseline studies has been initiatecl by the
lJrrreau of Natulal Resources atld
Development in co<.rperation with The
Natr rre (krtrservan cy'. Scientifi c rest:arch.
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specifically on endangered species and
encle rnic plant status, should also be
continrred and firnded.
Marine wsources slork assessmurl. Given that
development of' marine fi shefi es represenLs

suclr ;rn importarrt sect()r f<rr economic
del'elopment in Palau, it is imperative that
the recently initiatecl stock assessment data
collection pl-ogmms of the Brrreau of Natural
Resorrrces ancl DeveloplnenI be continuecL.
'fm'es 

l i nl 160 r.nr (s s lt t I us as s es s ntn f . Te rrestdal
dr:relt4rrnent is irtcreasing in Palau, artd
there is ir need to tr)'to quanti$' the effects of
changing land use patterns on soil, h:rbitat
atrcl species. .{ Rapicl Ecological llssessment
fcrr Palaru can'ied out throrrfdh The Nature
(lousen,ancv in I992 pr<xides valuablc:

inf<l:nation in this respect (Maragos et al.
l9!)4). Effbrts shorrld be made to integrate
infbmration from this irssessrnent into the
Palatr National Master l)evelopment Pliur.

,3.6 Notionol ond
stote coordination

!\'lrile the surtes in Palau alr given cxclusive owller'-
ship of thcir l:rncl anrl sea resorlrces to 12 uarrtical
rrtiles offshr:re, tnost of them lack funcling ancl

exlrcrtise fbr effective resorlrce rnanagenrent. It is

essenLial thart the nartional governnlerlt. 1;iven it-s

lfl'eirter l'esorrrces. shorrld coordinate lrith the smtes

ov(fr resoul'ce mauageruent. Tlre [ack, to date, nf'

srrclr coorclinatiort represerlts one of the most criti-
cnl constraints in eltforcing :rny of the resoru"ce,/

enr.ironnrent la$/s or regrrlations. The frrllorving
prosl?rrns rnight lre considcrecl for addressing rhis
problern.

t f'ntrntlgulion oJ' nalitut.u.l wgukr.tions and po[ides

kt u,ssi.st rtnd guide sta,tcs itt ,?sottrt'? ,nandgpDu.rtl.

National policies or a(:ts to establish ir

fr:rmcrvork for re-strtrrce man a!{emer) t
decisions are neecled in Palatr. Work is

occru'ring in sorrte sectors, strch a.s the w<lrk

to develop a fisheries rnanagenlent plan bl'
the Divisicln of Marine Resorrrces. Similar
work shoulcl be ptrrsttccl for terrestrial
Icsources. Nationirl starrclards shcluld trc

applicd rvhere no statc regulations exist.
However, i[statcs n'ish to develop thc"ir ourr
nlanil.qernent plan. this should be srpported,
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strlrject to revie-w and approval by national
age nc:ies,

F)nforcernnt.l .sultport jn' l rudili.onal monugern,cn !

slsla7rJ. Traditi onal govemme nt systems
rernain pr<-urinen( in Palau, particlllarly at
the state level. As clisctrssed earlier,
traditional laws to nranage resorrrces ha\.e
l-rad a strong place in Palau's past. Although
there has been :rn erosion of'traditional laws
arr(l authorit,v, chief'councils srill possess a

g-reat amorrnt of knowledge related to
Iesource tnatragemen t. This .shoulcl be
har:ressed and intt:grated into the rnodenr
systeilrs of etlucation ancl l'esoru'ce
rn?uragemenr. This report recommends that
sorne considcraliorr tre given to the idea of
enforcing traditional laws through the
recontrnended national consen ation
etrl'orcetrrent prograll'I. Tlre issue of allowing
prrnishrnent throtrgh the traditional finirrg
systen) should also be considercd.

13.7 Monaging populotion growth
ond its impocts (Koror Stote)

Rapicl poprrlation srowth irnd growing nrrmbers of
tourists visiting Koxlr State l-rave led to increased
burder-rs on variorts aspecls of the infrastmctrrle of
this state. Of rnajor corlcern is tJre increasing
brtrclen whiclr this growth is placing on the sewage
aucl solicl rvaste disposarl systerr-rs. The Koror State
scwerage s],'stern is rapidlv approaching rnaximunr
capaciqv, and im1;rovelnents to this systenr will have
to be considerecl irr the near filtrrre. Recornmencla-
tions for dealing lvith Lhese issues are presented
belor.v.

I Dau4oprnrn,t ol'a. popukttiorr munagtnten! ltktu.
Strch a plan ruould incorporate family
planning, labor reqLrirenrents, au assessrnent
ol' the czrnyirrg capacity, of' Konrr Stzrte, zrnd

tl're cl.ecentr:rlizatiort of' sen.ices ancl
econ<lrnic opp(lrtrurities.

I Tbuist rnrfint( dc;igtation. A certain
percentage of'the revenue generated by
t<>rrrisnr in Palatr sltotrld be clesignatecl for
the planning and develol>lnent c,rf

infrastnrcttrre need.s srrch as water, sewerage,
:rtrd ;lorver, as u'ell zrs f<rr planning of landfill
and rr:rycling progr"ms.

I Enconntrge n,sorl sclJ:suJfiricrtrlr In t.lte

perni t ti ne pn)cess, I irrge+cale reso rts whi clr
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are likely'to put tnttch pressure olt existirtg
infiastnrcture sltorrlcl be requirecl t<l ftrncl

development of iDcreased capacitl'in ptrblic
sew(:rage alrd water; otherr'r'ise, they shoulcl

be rcqrdred to be self-sttfficient witlt respect

to such services.

t Rrrytling initinlhns.Irridittives should be

devclopcd, such as a 'Bottle Bill' trr

encotu'age recl'cling. Restrictioru otr the rtse

of plastics and st,vr ofoam shoulcl alsrt be

considered.

,3.8 Pollution

The issue of'pollutiolr front tcrtestr-ial atrtcl marine
point aucl rronpoitrt s()tlrces is a growing cotlcern
in Palau. Coucent is prlrticularlv strong <lvc'r pollu-
tion frorn inrproperlt' treated scwage; pesticides;
:rnd dtrmpiug in tnatitrt lvAtet's. Possible ProgranN
Ibr :rcldressins this isstte are the follolvirtg.

I Enforcenntl of nislirry laws and rtgtlali.ons.
Recrtnutlettdations for inrpror,i nu
enlirrct:men t of t:xisti n g c()nse n't tion latr's

were providecl earlier in tl'ris secti()rt.

hn proved en firrcernc tr t is part ictl larl)' treede cl

to cutb the growing inrportation atr<l rtse of
n r>rr clegradirble rrtirtc ria ls. pestici clcs iucl
other <'hernicals.

I Pulilir ruoareness/edurrilion. Increased
educatiou:rl efforts are rreedecl to improle
awareness of tlre cletrimeutal impacts ol'
pesticide rtse ancl irnploper w:rste clisposal.

) Rati"lit trtion tl' lhe.t?Ii/:P Clonuenlion. Palatr
sigrrerl the Cottzrettlion.[or lhe Protediott o.f lhe

Natttrul Rc.soun:t:s and ll:nuironmml o.l'lhe Sottth

I'ar:(ir Rt:gion, tlte SPREP Convetrtiotr, in
1986. This t--ontr'ention and its assttciatecl

protocols establish ir fi'arnervork fcrr control
of land, sea. and ail pollution iu atr ovetall
effrlrt to protect nrarine etrtirnuttteltts. Palatr

is currentlv r'vorking on ametrding its legal
tlarnework to enatble rat.ification of this

corl!'etttion. \4brk sl"rould coutir-rue ()n this

issue.

t 3.9 lhe need for economic
development in Polau

The rree<l ftrl' euvirottn)ellt pr()tcctiolt uonvith-

surncling, Palarr will tterecl to emphasiz-e rt:soulce

devclopmettt alrd itrllastntctttre improvc'ment if it
is lo zrttaitt sonle nlezlsllre of economic self-rcliance .

Irt orcler to uritrinrize clatnagc to the ettvil'otrnrent

ancl rnaxiuriz-e strsuliuabilitr', Palau w'ill rrt'cd to pllt
in place a nran?rgelrrent fi'alneu'ork that coril(l e{fec-

tivelv integr:rtr ecotlollric and erlvirotrmeut plan-

ning :urcl progftInt clevelopmetrt. The legal arld

ptrlicl- aspccts of strch a l'mntework iu'e largely in

place. .\s alreadv tnetltione(l, it is the areas of plau-

ning, coordittatiotr arrd cnlbrcernent th:rt require

attcntion. In estirblishing ir progratn ftrr develop

nrenL l>ased otr srtstirirrable uriIizatiort tlf' resottltes,

it is rer:ornnrelrcled that Palatt tttrdertake tlre ftrllon'
ing.

I l)avltltnvnl o.[u slslern or.l:rantantork to trynhuile

thr co.sts, btnef,ts, urul sustainabililt ttf

tlmnhtpnterd prufnsals. Through the Palau

National Master l)cl'clopment Plalr or somc

other lancl trsc plalning initiative.:r stand:ud

rnechanisrrt shottld be established ftrr propc'l"

evalrratiotr of' cleveloPments fbr Iheir

sustainabiliq', cosls, arrd benefits. Palatr nlay

wallt to cotrsicler the cstablishnrent of a
cotntrtissirrtt to pctrnit or tlisapprovc

develol:rnetrts birsed on lhese crite da.

t Encou,rnge sttutll-srule t:rntnntnil"ihased tortti.stn'

olIortt.

I Enrouragt trulue<tdd'ed processing in bolh tht

inshore and rffihon'fishnies lo ma.ximize rcltu'tts

.fron I hese i.n d usl ri cs.

t Encouragc ditttsifirrttittn oJ tlte lottrism indtutry,

surh as lhtough sporlJisltirtg.
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