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Foreword

This document repre$cnts a concise report on the State of the Endronment for the

Fedcrated Statcs of Nlicronesia. It was prepared as a major element of the Regional
Environment Technical .'\ssistance (RETA) Projcct. one of the largcst en\,ironmental
projects implcmented in the Pacific. The RETA Project has been made possible
through the generous l'inancial and technical assistance of the Asian Development
Bank and the World Conservation Union. This assistance is gratefully
acknolvledgcd.

l-he main aim of thc ll['.1-.\ Project is to develop Nationlvide Environmental
irlanagcment Strategics (NElvlS) in a numbcr ol' Pacific counlries. The NE\{S is a
practical documcnt lr'hich aims to identify the major environmcntal issues in the
Federated States of \ticronesia and the priority environmental programmes
required to address them. The enrphasis has been on olrncrship of the document
by thc Covernmcnt and people <lf the FSIrt. The process rrhlch rcsulted in the
preparalion of the n*EltlS has involved many people and has been directed by a

lresidential 'l-ask frorce on [nrironmental Management and Sustainable
Developmcnt, comprising rclcvant govcrnmenl and non gorrernmenl organizations.

l'he Stale oI the tnrironment lteport for the Fedcrated State$ of Nlicronesia vvas a

ma.jor background documenr for the preparation o[ the NEN|S. It summarises the
('urront statc ol knolvrlcdge about the enfronment in arcas such as geology,

vcgelalion, launa and marine rcsources. It represents a comprehcnsive relerence
documcnt rvhich formed the major background papcr to the Nationwide
Fnviron,mcntal Scnrinar, hcld in Palikir in February, 1992. The preparation of this
report has also proridcd an important vchicle l'or raising alvareness at the state
and national levcl of the importance of environmental issues and horv they could
bc integratcd into decision ntaking processes.

I would like to play particular tribute to ihe rvork of lr,like Garvel, the RETA Local
Consultant for thc Fedcrutcd Srates of Nlicronesia. rvho prepared its State of the
Enrironrnent Rcport. [ts comprehcnsivc naturc is a trihute to his efl'orts.

SPR[P looks l'onvard to n'orking rtith the Federated States of Micronesia and Mth
othcr rcgional and intcrnational organis:rtions in tackling the en\ironmental issues
idcnlif ied in this Stutc of the Fnrironmcnt llcport.v
Vili A. ttavao
Direclor
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Weface

The need to pro-tect the envlrorlrmcnt while ensuring the sustatnable use pf na[qr.al

resauFed has been clearly recegDi:zed lq the South Paclftc" In respons€ to thls need,

trhe South Faclffe Regional F$4rsnnental Frogramme establtshed a tregio,nal

Enviror.rmerual Technical Assistanee (R,ETA) Projecr in 1900.

Using multi-year fufldlng from rhe Asian Dev€lofrrneflr Bdnk dnd the World
conservatlon Union{ ttlis R.ETA hojeet is asslsling the FSM o develorp its
Nationwide Ervirorur ontel Managernen'l Strgtegiej NEilIS). The FSir[ Pte$idential

Task Foroe on EnMlonmental }tanagement end Sustalriable Dcvcloprnea,t oversees

Broducttul of ttlis strategy. Under the dlrection o[ thc Task Forse and
adrninlstration sf the Departfrenl of ]trunron Resouries, this first State of the

EnvirorNrnerf Repon for rhe Federared Srates of lrtlcnonesla has been' produc.ed to
proMde a basis for the prepararjon and approval o.f the Nariqnrvilde EmirCIrirrredtal

Managetnefi t,S trat egy.
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Executive summary

This report reviews the past and present status of natural resources and their uscs

and indicates what trends are occurring to determinc l'uture resource uses and

impacts of uses. It suggests possible priorities for incorporalion into the FSM

Nationwide Environmental Management Strategy. Optimal socio-econom.ic

development in the Federated States of l\licronesia requircs a long-term, inter-
generational perspective on management of the limitcd bul valuable natural
resources and the environment.

The natural resources of the FSNI are similar lo those oI othcr tropical Pacific

islands, but have not been well assessed. A small numbcr ol cndcmi<' specics are

known, and some have become e\tinct. l'hc coral rcel habitats havc parlicularly
high diversity and pristine conditions. although they have bct n modified locally by
human impacts. In past centuries thesc resourccs havc supported human
populations similar to today's, but in a sclf-sufficicn(. subsistence lifestyle in an

ecological balance controlled by natural forc'cs. Lristing ccological zones includc
terrestrial zones (beach strand, srvarnp forcst, sccondary lirrcst. marsh. grassland,

primary forest, rain forest and crest forest) and marine zoncs (dcep occan, reef flat.
reef slope and lagoon, and mangrove forest).

Recent economic and population pressures. combined rvith t'hangcs in rcsidents'
attitudes and desires and the inflorv of nerv technologics, have resulted in human-

induced changes to the en\irorurent. There has been a shilt lrom sclf-sufliciency to
a widespread dependence on outside assistanre for atlaining dcsircd lifcsryles,
based on increasing purchase of imported goods. Resource-usc ircnds beginning in
the colonial period and persisting under self-rule reflcct incrcuscd exploitation for
external markets with little recognition of long-term impacts.

A democratic goverrrment has been formed by Nlicronesians in a federation of four
States. each with significant state-levcl porvcrs. Thc majority of funding for
governmental operations comes from the Unitcd Statcs under the tcrms ol the
Compact of Free Association, rvhich is duc to ternrinatc in 200 l. alter pcriodic
reductions in financial assistance. Institutions and larvs are pattcrnc'd al'tcr systcms

established during the US administration of the islands

Environmental threats include the natura.l hazards o[ storms and typhoons, rvhich

locally are magnified by human influences: the global impo('t of climate change;

local impacts of hazardous substance and waste product disposal: and rvater
pollution and resource loss due to erosion. sedimentrtion and inadequatcly

managed resource use.
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l:ulure priorities for t'nvironnrcnlitl nrilnilgcmcnt and sustained development
inrludc:

e Participating In interniltional a( tivitit,s lor environnrr.,nlal management. such as

internat ional convr.'nt ions:

r lmproving and incrcasing capabilitlr-.s lor environmental management;

o Strenglhening larvs and g<-rrtrnmcnt programs in r:nvironmental and resource
pro t ect ron. moni t oring. assessmcnl iind rnirn ngemcnt.

o Improring infrastruclure rL,lilt(-,d to quality of lile and lhc cnviroruncnt;

r I'-rpanding public undcrstanding ol cnvironnrcnlal matters: and

o l)evcloping individual and privatr: organizationul participation in cnl'ironmental

nanagcmcnt and support ftrr sustainahlr' dcvolopnrent.
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The environment

The Federated States of Micronesia (FSl'{) is a new, independent democratic nation

in the Caroline Islands of the tropical Pacitic Ocean. Its history as a self-governing

country began when on lr{ay lO, 1979, its people implemented their constituuon,

which they had hTit(en antl approyed by plebiscite. The country is composed of
four states - Chuuk, Kosrae, Pohnpei and Yap (sometimes called Truk, Kusaie,

Ponape, and Waab).

The FSM was included as a "strategic trust" in the United Nations Trust Territory of

the Pacific Islands shortly after World War ll. lt concluded a Compact of Free

Association with its former colonial administrator, the US Government. which came

into effect as a treaty on November 3. 1986, and has progressively achieved

inrernational diplomatic recognition since then. In December 1990 the United

Nations Security Council, which together with the UN Trusteeship Council had

oversight of rhe Trust Temtory islancls. declared the UN trusteeship officially

ended. The FSM became a full mcmber of the United Nations on September 17,

1991.

The FSNI is a member of the South Pacific Forurn (the current President' the

Honorable Balley Olter. chaired the l99l Forum Heads of Governments Meeting ln

Pohnpei), the Forum Fisheries Agency, the South Pacific Applied Geoscience

Commission (SOPAC), and other regional organiT-ations of independent South

Pacific countrics. lt is also a member of the South Pacific Regional Environmental

Programme (SPREP) and other worldn'ide organizations.

l.l Physicalenvironment

The FSNI extends over an area of approximately 2.928,000 sq. km. of the tropical

western Pacific Ocean. All of its islanc.ls are north of the equator. but its Exclusive

Economic Zone (EEZ-) rrunges lrom approsmately loS to l{oN latitude and l35oE to

l66oE longtitude. Its islands are incluclecJ in the Caroline Archipelago. It is bordered

to the west by the Republic of Palau and the Philippine Sea, to the north by the

Territory of Guam. to the east by the Republic of the Nlarshall Islands and to the

o
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south bry Papua Nel* Cuinea and, rnorc dieiantty, Irian Jir)iu, $olomon lslunds, Nauru

*a Ori6ati. The total land area of F-SM ls only -1.840: sq km, (270.8 sq. m). Thare

are four basic types of islands in the FSNI - high volcanJc tslands, lorv atoJl-

assoclated coral lslands, ra-ked coral lslaruls artd low no+atoll eoral islands. The
highest rrouRtain Xleelq at Fohnpei'feathrs 791 meters abo,\,e sea level. Table I
gi,ves the numbers of igland trucs in each State. Tabla 2 shorvs e$Umaled aroas of
land and logoon try: Slate.

Toble I Numbers of islands, by typ"", by State

Stotc High Atplls Atoll d
yolcoaic * r*f caral

Logooa.Jers Roised
corrol eorst

Kesrae

Pohnpei

Chuuk

YaP

3

ts4

173

l4Ll

2

l

Tatal 30 33 571 5 l,

* Eath atoll ha,r one tq $cpr€r sf lndividual srnall send,y itlandr, whidi cirl shrnte in errea and
nunrber due to Stqrtn weve lrnp4ct!.

Tablc 2 Ler d & lagoon arrqas by State (in sq, mJ

Korr.ac Poftnpei Chuuft Yop Totol

2

9

t5

4

9

t2

t2 I

Ltnd

Lagoon

42 tJ3 39, 48

. zVg 8-22 ,f0s

?6X

t,506

l.l.f Clirncte

Tertrliefatures in FSM Oe uniform, with rlififerences bctr$een dail,y h{ghc and lows
belng greater than seasonal differences in average dnily temperatures. Because o[
the tro|picd ocearlic influ'ences the clitnate is one of the most equitable in the
world Evenirlg$ feg,,lster ap.pro:rfnately 24 degrces Cenrigradc (mid ZOs Frrhrenheit)
and day t€mperatires reach 29 degr.eps C (rdcl 80$ F). rllumidiry aver4geg over B0
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per cent and rainfall is generally heavy, vyith 30.1 cm (120 inches) per year in drier

islands and over 1,016 cm (400 in.) per year in the mountainous interior of Pohnpei'

Irlost islands have a pronounced dry trade-rvind season (November to May) and a

wet variable-wind season Uunc lo October), Typhoons, harsh tropical storms

comparable to hurricanes. are a serious threat in the western region, more

commonly during the $et season. T'hese storms generiilly begin forming between

Pohnpci and Chuuk ard mor,e north-\\'est. increasing in slrength and impact. The

westernmost parts of Yap can ev€ct clirect hits of typhoons with windspeeds ln
excess ol 70 knots (130 km/hour) about once every 20 years. Such destructive
storrns are probably only one-tcnth as likely to affect Kosrae. Flooding is

associated with major storms. Estimated I'loodplains mapped for the US

covernment cover the most devcloped and heavily settled areas (Ir{ichael Baker Jr
Inc.1977).

1.1,2 Geology & geomorphology

Oceanic geologic;rl Ieatures charrctcrizc the FSi\|, lt is the only developing country
in the Pacific to possess irll the f ollorr4ng geological formations: volcanic hot spots,

an oceanic island arc and cretaceous seamounts. These major significant

formations are also intersperscd l\ith aby'ss.Ll plains and basins, deep sea trenches
(the Yap Trench has been measured to bclorv 8.000 meters), ridges, banlcs and

seamounts as rvell as recfs. atolls. raiscd coral islands and volcanic islands. Besides

the normal oceanic volcanic lornrulions and sedimentary coral reef and lagoon

deposits. rhe mdn islands of Yap are unique in N{icronesia in possessing extensive

metamorph.ic geological [ormatrons.

Soils of the islands of Kosrac. Pohnpci. Yap Propt'r and the Chuuk Lagoon islands

of Wcno (Nloen), Tonou'as (Dublon), I-ef an. Uman. Tol. Pata. Polle, Udot and Param.

have been srudied and dcscribed by thc LIS Soil Consenation Service in the last

decade (Laird 1982, 1983a. t98:lb: smilh 1983). Us Nlilitary Geology reports also

cover most of these same islands. e\cepl Kosrae. The types of soils descrlbed

include clays and stony clays: solid vok'anic rocks and boulders; silts, peat and

muck of marshes and slvamps: loam: loamy sands and well-drained sand and coral

rubble. The values of the soils fr.rr dcvelopmcnt. based on their bearing capacities,

shrink/srvell characrerisrics. permeability (percolation rate), groundrvater levels, soil

deprhs, stone content. erosional factors and agricultural value, are described in the

Land llse Cuides for nrany islands (OPs. l"tt)l 1978a. b, c & d: l9Z9; 1980).

Earthqualic effccts are not historically signilicant in Kosrae, Pohnpei and Chuuk.

Yap Proper (this term e.xcludcs Ourcr Islands) has had minor earthqualie impacts in

the past.
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1.1.3 Hydrology & oceonograPhy

Groundwater occurs to varying exlents in all the islands. ln low sand islands, raised

coral islands and coastal areas made up of coral sand and lagoonal sedimentary or
coral reef deposits, a freshwater lens floats on top of the denser seawater which

infiltrates the permeous soil. This freshwater lens is critical to vegetation, especially

food crops such as taro and breadfruit on atoll islands. lt is also tapped by shallow
wells to supplement rainwater catchments. Groundwater also occurs on the high
volcanic and metamorphic rock islands of the FSM. lVell water is an important

source of water supply to central distribution systems in Pohnpei, l\'eno (Chuuk)

and Yap ftoper; belore World War ll, infiltration tunnels supplied groundwater to

the large Japanese military and colonial settlement on Tonou'as.

Truly perennial streams are absent from all islands e\cept Pohnpei urd Kosrae.

Major streams have had flows gauged over many years by the LtS Ceological Survey.

Seasonally, the gross oceanic north equatorial and equatorial countercurrents move

water masses past the FSM islands and the tropical thermocline a!'erages around
IOO meters deep. Sea-surface temperatures remain between 28 and 3O dcgrees

Celsius all year round. Currents along shores and reefs and in lagoons are mainly
driven by the normally diurnal tides rvhich have e.rlreme ranges at less lhan twc)

meters.

1.2 Ecosystems & living resources

The ecosystems and living resources o[ the FSM are unique to thesc islands and

waters. In general terms, horvever, they are similar to thosc of neighboring island
countries, which share many of the same species. The biological diversity of the

FSM is higher than that of the Marshall Islands and the Northern lrlariana Islands. to
the east and north, but lower than that of Papua Nelv Guinea and Palau. to the

south and west. Pelagic migratory animals such as tuna and lurtles move beyond
the FSM waters, while most bottom- and reef-associated organisms are limited lo
restricted areas, as are the terrestrial life-forms.

1.2.1 Terrestriol

Terrestrial ecological zones stretch from high tide level to the tops ol the highest

mountains. They include eight different zones. as follows:

The beach strand is found in all vegetated islands of the FSN{. It is characterized by
soils on coral sand which are well-drained, loose and porous. The water table is

usually 40-60 cm (16-24 inches) below the surface, and fresh groundwater is

underlain by brackish and salt water. Natural beach strand vegetation consists of
plants which are somewhat resistant to salt spray, although vegetation l)?es can
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blend in with those of other zones, especially tvhere salt spray is blocked by
mangrove forests or where artificiat planting has been done. Typical of the beach

strand are such trees as breadfruit. coconut. fish poison tree, Caloph'y4lum,

Casuarina (ironrvood pine), Cordia. zebra wood tree, Ileriliera, Hernandia, hau
(IJibrscus tiliaceus). l,lesserschmidia. Ilorinda, Pandanus, Pisonia, Indian almond
(Terminalial and milo ('I'hespesia populnea). nlso typically the strand has the shrubs
Pemphis and Scaevola (half-flower); the herbs and vines Casq4ha (dodder),

spiderlily, beach morning glory, beach pea-vine (Wgna) and the beach grasses

Eragrostis, Lepturus, Paspalum, and Sporobolu.s. The most noticeable beach strand

animals are the shorebirds Pluvialis dominica, Charadrius mongolus, Actilis
hypoleucas, Numeneus phaeopus, Tringa nebularia, Heleroscelus incanus, Arenaria
interpres, and Calirlris acuminata. On many islands, especially smaller ones, the reef
egrel Egrelta sacra and terns G1'gis alba, llnous stolidus and A. minutus are very
abundant in the beach strand.

The swamp forest only occurs extensivel)' in Kosrae and Pohnpei. lts soil is black

and wet and mainly made of decomposing vegetation. lt is defined largely by the
presence of the slvamp trees &lrringtonla racemosa, Terminalia carolinensis,

Hibi.scu.r tiliaceus, Iletroxllon amicarum, E4\hrina fu.rca, and CampnosPerma

brevipetiolata.

The freshwater marsh in inhabited islands of Yap and Chuuk and outer islands of
all States is hearily utilized for grorving taro. l\lany of thc marsh zones of Pohnpei

and Kosrae. which are more eNtensive thaur those of other islands, are also planted

u'ith taro, but some maintain original vegetalion slands. usually dominated by
Phragmites karka.The solt, black wet soil of the marshes is not solid but is rich
wiih nutrienls from rotling vegctation and is often covered by stagnant water.

Grassland is relatively eslensive as a result of human impacts in the larger high

islands of Yap. Chuuk and Pohnpei. Typical grassland areas have developed after
removal of primary forcsts by tire or clearing or by topsoil removal through
mudslldes. The grassland l'egetation lacks trees and bushes and dries out each dry
season. It is usually found on moderate slopes lvith clay, rock or stony clay soils.

Some water is retained by grasses and soil is held in place as long as lires have not
killed the grasses. Othenvise, erosion occurs until grass regrorvs after burning.

Crasslands have been increasing be.cause of fires rvhich destroy forests and prevent

trees from regrorving in grassy areas. J'he dominant vegetation in grasslands
(onsists of different spccies of grasses including Paspalum (hilo grass), Dimeria and

lschaemum. and staghorn ferns (Dicranoplen.s). Certain birds such as rails and
parrotfinches occur in the grasslands. but this habitat does not seem to be

critically needed by any species of bird, lizard or mammal and is not suitable
pasture for livestock, lvhich rr'ill not eat the prevalent grass species. The small

nalivc owl of Pohnpei may occur in this zone.
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The secondary forest zone consists of all the interior areas of high islands inland

of the mangrove swamps and beach strand, but excluding the marshes, grassland,

swamp forest, and primary, rain and crest forests. It is called "secondary" because

most of its vegetalion was lntroduced after clearing the original forest which

occupied this land. perhaps centuries ago. lt is the site of traditional agro-forestry

and is often called tbe coconut-breadfruit secondary forest. after the plants most

characteristic of this zone. Also commonly lound here are bananas, mango,

hibiscus, kapok trees, papayas, sweet potatoes, cassava, ivory nut trees and citrus.

In Pohnpei, sakau (Piper methysticumL and, in Yap, betel nut palm are gro!\rl in this

zone. The soils supporting this plant growth are predominantly clays and stony

clays. Most of the rain which is not taken up by the plants runs off this area

because of slopes and the soils'inability to absorb much water. Bats, lizards and

many birds are common in thjs zone, including the N'licronesian pigeon. an

endangered species. Besides providing food, some lumber, shade and w4nd

protection, the secondary forest plants retain some rainlvaler to prcvent flooding
and droughts and bind the soil with their roots to control erosion. Their year-

round greenness and water retenrion helps frrevent the spread of fires.

elthough all non-secondary forest areas can striclly be called primary forest. this

name is here used for the primary forest zone ol' high islands e.xcluding those

distinctive zones of swamp, rain and crest forests. The primary forests on mosl

islands have been exterminated from much of their earlier extensive ranges by

burning, land clearing and intensive farming. OnJy a lew mnuntain top, cliff and

ravine areas in Yap and Chuuk retain this forest. lt is still very e.rtensive in the

interiors of Pohnpei and Kosrae. It covers soil types of clay's, stony day's and loams,

as well as rocky substrates and is usually on steep slclpes. 
-l'hc thick cover of'

vegetation keeps this soil from drying out and retains organic matler to build up

nutrients while resisting the spread of fires. Characterisli(' vegetation intludes

banyan trees, pandanus, climbing screw-pine, unique palms (Cllnostigma) and

hardwoods (Elaeocarpus, Campnosperma etc.) and the poison tree (Semecarpu.t).

Certain rare and endangered species of flora and fauna occur in this zone, such as

the Chuuk poison tree, the Chuuk greater wNte-eye. the Kosrae rail, fruit bats,

doves and native pigeons. Besides being a habitat of rare and endangered species,

this ecological zone provides edible products, lumber and materials for local

medicines, handicrafts and other traditional practices. lt has scenic value for
residents and lourists and is important for scientific research, biological diversity
presewation and worldwide conservat i on inl erest s.

The rain forest in the FSN{ is limited to the interior peaks of }tosrae and Pohnpei. lt
occurs on steep slopes of mostly greater than 2O per cent, with soils of clay, stony

clay and thin organic soil over bare rock. lts surlace soil imd vegetation retain

rainwater, which falls there most days of the year. Common plants include banyans,


