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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionswhicharebelievedto be

requiredto recoverand/orprotectlisted species.Plansarepublishedby theU.S.

FishandWildlife Service,sometimespreparedwith theassistanceof recovery

teams,contractors,Stateagencies,andothers. Objectiveswill beattainedandany

necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints

affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.

Costsindicatedfor taskimplementationand/ortimefor achievementofrecovery

areonly estimatesand subjectto change.Recoveryplansdo notnecessarily

representtheviews northeofficial positionsorapprovalofany individualsor

agenciesinvolved in theplanformulation,otherthantheU.S. FishandWildlife

Service.Theyrepresenttheofficial positionoftheU.S. Fishand Wildlife Service

only aftertheyhavebeensignedby theRegionalDirectororDirectoras

approved. Approvedrecoveryplansaresubjectto modificationasdictatedby

newfindings,changesin speciesstatus,andthecompletionof recoverytasks.

LiteratureCitation: U.S. FishandWildlife Service. 1998. RecoveryPlanfor the

MicronesianMegapode(Megapodiuslaperouselaperouse).U.S. Fishand

Wildlife Service,Portland,OR. 65 + pp.
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EXECUTIVE SUMMARY

Current SpeciesStatus: The Micronesianmegapode,apigeon-sizedbird, is

federallylistedasendangered.Small remnantpopulationsareknown to exist on
the southernMarianaIslandsof Aguiguan,Tinian, Saipan,andFarallonde

Medinilla while largerpopulationspersiston thenorthernuninhabitedMariana

Islandsof Anatahan,Guguan,Sarigan,Alamagan,Pagan,Ascuncion,Maug,and

possiblyAgrihan. Thetotal numberof individualsthroughouttheMarianas

archipelagois estimatedto be 1,440to 1,975birds.

Habitat Requirementsand Limiting Factors:Micronesianmegapodesare

generallydependenton nativelimestoneforest,butmayoccasionallyusenative

andnon-nativesecondaryforestadjacentto limestoneforest. Megapodes

primarily selectnestsitesin sun-warmedcinderfields or areaswarmedby

geothermalheat,butsecondarilywill nestin therootsof rotting trees,logs, andin

patchesofrotting sword grass.Historically,megapodesandtheireggsmayhave

beenoverexploitedby nativehumanpopulations,but this activity hasnot been

documentedrecently. Currentthreatsto megapodesincludehabitatdegradation

by feral ungulatesandcommercial/residentialdevelopment,competitionwith

introducedgalliformes,andpredationby introducedmonitorlizards,cats,rats,

pigs,anddogs. Megapodepopulationsmayalsobethreatenedby stochastic

naturalphenomenonsuchasvulcanism,drought,andtyphoons. Thegreatest

potentialthreatto megapodepopulationsis theestablishmentofbrowntreesnakes

on theislandsnorthofGuam.

RecoveryObjectives: Theultimateobjectiveof thisplan is to delistthe

Micronesianmegapode,but criteriafor downlistingare alsoestablished.

RecoveryCriteria: The following stepsmustbe accomplishedfor downlisting:

(1) theremustbeabrowntreesnakeinterdictionandcontrolplan in place,and

implementationin effect, for all oftheMarianaIslands;(2) currentthreatsto all

extantmegapodepopulationsmustbe assessedandcontrolled;and(3) the

comparativelylargepopulationson Anatahan,Sarigan,Guguan,Pagan,andMaug

mustremainattheircurrentpopulationlevelsor be increasingfor aperiodof 5
consecutiveyears. For delisting,thetotal numberof megapodesin theMarianas
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shouldbeat least2,650birds distributedover 10 islands,including atleast2

populationsof 600birds or greater,3 populationsof 300 orgreater,2 populations

of200 orgreater,and3 populationsof50 orgreater. All populationsmustbe

stableor increasingfor 5 consecutiveyearsafterachievingtheselevels.

ActionsNeeded:

1. Surveyfor, protect,andmanageexistingpopulations.

2. Conductessentialresearchon theecologyandbiology of Micronesian

megapodes.

3. Promoteexpansionof megapodesinto suitablehabitat.

4. Monitor megapodepopulations.

5. Establishabrowntreesnakeinterdicationand controlplan.

Total EstimatedCost ofRecovery($1,OOO’s); somecostsyet to be determined:
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DateofRecovery: Downlisting to threatenedshouldbe initiated in 2007if the

downlistingcriteriahavebeenmet, anddelistingshouldoccurin 2012if all

delistingcriteriahavebeenmet.
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INTRODUCTION

1. Brief Overview

TheMariana Islandslay between13 degreesand21 degreesNorthlatitude

andbetween144 degreesand 146 degreesEastlongitudein thewesternPacific

Ocean(Figure1). Theseislands,plus manysmall banks,seamountsandpinnacles

extendapproximately800 kilometers(500miles) in a north-southdirectionand

comprisetheMarianaArchipelago. Politically, the MarianaIslandsconsistofthe

U.S. Territory of GuamandtheCommonwealthof theNorthernMarianaIslands

(CNMI). Only the islands of Guam, Rota,Tinian, andSaipanhavepermanent

humanpopulations.All islandsaresmall, andeachcanbe consideredasingle

coastal ecosystem, with no point in the archipelago being more than 6 kilometers

(4 miles) from theocean.

The MarianaIslandshostanavifaunaof Melanesian,Moluccan!

Celebesian,Philippine, andPalearcticorigins (Baker1951). This avifaunais in

themidstofat leastthesecondoftwo human-causedbird extinctionevents.

Thesepulsesof extinctionhaveresultedfrom a combinationoffactors,including

ahistoryandecologytypical of oceanicislandsaswell asasomewhatunusual

land-usehistory. Birds of oceanicislandsaremuchmorevulnerableto extinction

thancontinentalspeciesdueto smallpopulationsizesandfactorssuchasalackof

bothpredatoravoidancebehaviorsandresistanceto diseasesandparasites

(Temple1985). Thefirst waveof extinctionsoccurredafterthearrival of

aboriginalhumansto Micronesia2,000to 4,000yearsago. Archaeological

excavationsindicateaboriginalhumanpopulationswerehighandmayhave

reached20,000on Tinian alone (Farrell 1989). Thesepopulationsmusthave

profoundlyalteredthecharacterofthevegetation.Thesechanges,alongwith

humanexploitationandtheintroductionof Polynesianrats(Rattusexulans),seem

to havecausedtheextinctionof morethanhalftheoriginalavifaunaof the

MarianaIslands(Steadman1992). This patternis typical ofmanyPacific Islands.

The secondwaveof extinctionsbeganwith thearrival ofEuropeansin the

16th century,who broughtdomesticlivestockthat did widespreaddamageto the

forestsofthelargerislands(Fosberg1960,Barratt1988). Blackrats(Rattus

raz’tus) and/orNorway rats (RaUusnorvegicus)spreadto someislandsduringthis
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Figure 1. Historic rangeof theMicronesianmegapodein theMarianas:

recordsincludeall the islands.
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period. In theCNMI, nativeforestwasconvertedto copra(Cocosnuc~fera)

productionduringtheGermanoccupation(1899 to 1917)andlaterto sugarcane

(Saccharumspp.)duringtheJapaneseperiod(1917to 1944). Thesechangesin

forest composition continued and considerable destruction occurredduringWorld

War II battles. Later,widespreadintroductionsofexoticplantsand animals,

including the arrival of the brown treesnake(Boiga irregularis) on Guam,further

increased the extinction rates of birds. These impacts, along with clearingand

construction,haveresultedin extensivealterationandlossofhabitatand

increasedpredationon nativespecies.Historic extirpationsfrom individual

islandshaveoccurredin 5 of 15 nativelandbird speciesin theCNMI (Reichel

andGlass1991). In addition,ninebird speciesare believedto be extincton

Guamasa resultof predationby thebrowntreesnake(Savidge1987). The

Marianaswererecentlyidentifiedasan “EndemicBird Area” ofcritical

importancedueto thehighendemismandseverityof threatsto residentbirds

(ICBP 1992).

The Micronesian megapode (Megapodiuslaperouselaperouse),called

“sasangat” in Chamorroand “sasangal” in Carolinian,is apigeon-sizedbird of

theforestfloor. Thespecieswasextirpatedon all ofthe largesouthernMariana

Islands(Guam,Rota,and Saipan)exceptTinian in the 19thandearly20th

centuries. Small remnantpopulationspersiston Aguiguan(alternatespelling:

Aguijan), Tinian. andFarallonde Medinilla, alongwith averysmall reintroduced

populationon Saipan.Themegapoderemainsin relatively largenumbersonly on

the small uninhabitednorthernislandsof Anatahan,Sarigan,Guguan,Pagan,

Maug,Almagan,AscuncionandpossiblyAgrihan. Populationestimatesof the

megapodetotal about1,440to 1,975birds in thearchipelago.

TheMicronesianmegapodewasfederallylisted asendangeredon June2,

1970(35FR 8491-8498).Thespeciesis listedasendangeredin theInternational

Union for theConservationofNature(IUCN) MegapodeAction Plan(Dekkeret

al. 1995)andasthreatenedby Birdlife International(Collaret al. 1994).

RecoveryPriorityNumber

BecausetheMicronesianmegapodehaspopulationsdispersedover several

islands,manyof which areuninhabited,andpopulationtrendstendto be stableor

slowly declining,theU.S. FishandWildlife Service(Service)believesthe level of
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threat to this subspecies is moderateandthatthereis ahighpotentialfor recovery.

Therefore,themegapodehasbeenasassigneda RecoveryPriorityNumberof 9

on a scale of ito 18 (USEWS1983).

2. Taxonomy

TheMegapodiidaearea family within the orderGalliformes(chicken-like

birds)foundonly in theAustralasianregion. Thefamily comprisessevengenera

found in Australia,New Guineaandsurroundingislands,easternIndonesia,the

NicobarIslands,thePhilippines,Micronesia,Vanuatu,andNiuafo’ouof the

TongaIslands. Recentarchaeologicalevidenceindicatesthatmegapodeswere

once found throughout the region of NewCaledonia,Vanuatu,Fiji, Tonga,and

Samoa (Steadman 1989). Presently 22 extant speciesare recognized and, of these,

13 arein thegenusMegapodius,oftencalled“scrubfowl” (Jonesei~ al. 1995).

The Micronesian megapode wasfirst describedby Quoyand Gaimard

(1824 to 1826) from a single specimen obtained on Tinian by Berard during the

Uranieexpeditionin December1820. Megapodescollectedin thePalauIslands

wereoriginally describedasa separatespecies,Megapodiussenex,by Hartlaub

(Baker 1951),butwere consideredto be araceof M laperouseby later

researchers (Momiyama 1922, Baker 1951),with theMarianas’birds belongingto

thenominalraceM 1. laperouse.Baker (1951) and Mayr (1942) both regarded

M laperouseandM pritchardii of Niuafo’ou,Tongaasvery distinctfrom their

apparentancestorsin NewGuineaandAustralia.

3. Description and Life History

TheMicronesianmegapodeis apigeon-sizedbird with anaverageweight

ofabout350 grams(12.25ounces)(GlassandAldan 1988). It hasdarkgray-

brownto blackbodyplumageandan ashgray headwith aslightly darker,short,

roughcrest. Theflight feathersandshorttail aregrayish-black,andthewingsare

shortandrounded.The feathersaroundtheeye,ear,andthroatare very sparseor

absent, revealingred skin, andared gularskin patchwhentheneckis extended.

Thepostureis oftenratherhunched.Thebill is yellowwith theuppermandible

clove-brownto blackatthebase. Theheavily built legs andfeetareyellow with
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thejoints oftoesand/orall theuppersurfacedark gray-black. Theiris is orange-

brownto darkbrown(Baker 1951,Jonesetal. 1995).

Megapodiuslaperousesenex,thePalauansubspecies,differs in havinga

palerheadwithouttheslightly darkercap,beingdarkergray andlessbrown,and

havinglongertarsus,toes,andclaws.

Vocalizations

Micronesianmegapodesareknownto giveat leastthreetypesof calls,

including two sexuallydimorphiccallsthatmaybegivenin a duet. Thefollowing

descriptions aretakenfrom Glassand Aldan(1988).

The curiosity/alarm call is givenby both sexesand consistsof aseriesof

relatively low “kek” notesatregularintervalsof thesamepitch andvolume,

sometimesprecededby a louder“keek” ofhigherpitch. Thesamecall is given in

greatervolumeandintensityasanalarmcall whenabird is frightened. The

curiositycall maybegivenfrequently,but is not asloud andnotheardoveras

great a distance as the male alarm call.

Themaleor territorialcall consistsof a loud“keek” notefollowed by a

pauseandtwo “keek” notesoflower volumeandslightly descendingpitch. This

call is thefirst call usuallygivenin responseto taperecordedcallsandis themost

frequentlyheardcall throughouttheyear.

Thefemalecall consistsof a loudintroductory “kek” note,followed by a

rapid series of five to nine short “kek” notes in ascending pitch, followed by a

short pause and a loud “keek”. It is rarely given alone, and is most often given in

duet with the male’s call.

The duet is initiated by the female’s loud introductory “kek” which

stimulates the male to give its call while the female gives the remainder of the

female call simultaneously.

Territoriality

Thephenomenonofduettingin birds is correlatedwith year-round

territoriality andprolongedmonogamouspair bonds(Farabaugh1982). Duets
may function as joint, territory-claiming communication between mates and

between neighboring pairs. Duets may also advertise the existence of a pair bond

and discourage single birds from entering the territory in search of mates
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(Farabaugh1982). Theexistenceof duettingin theMicronesianmegapode

supportsthereportof GlassandAldan (1988)that on Saipanmegapodesseemto

remaintogetherthroughouttheyearin territoriesthat areadvertisedanddefended

at least part of the year. It is not known how, or if, territoriality functionsat or

near heavily used communal nesting areas like the one on Guguan. Micronesian

megapodesmaydefendyear-roundterritoriesto secureadequateforagingareas

for the female to produce eggs, andperhapsto securelimited nestburrowsites

wherelargecommunalsitesarenotavailable. Basedon repeatedsightingsand

call detections,GlassandAldan (1988)derivedapreliminaryestimateof a

minimumterritory sizeon Saipanofabout1 hectare(2.47acres).

Breeding Seasonality

The seasonal change in amount of vocalizations, particularlyduetting,is

believed to be indicative of seasonal changes in breedingactivity, butno clear

patternhasyetemerged.Duettinghasbeenreportedin August,November,and

Decemberon Saipan(GlassandAldan 1988,D. Stinson,formerlyof

Commonwealthof theNorthernMarianaIslands-DivisionofFishandWildlife

(CNMI-DFW), unpublishedfield notes1993),andin May on Anatahanand

Sarigan,andMay andJuneon Aguiguan(Riceand Stinson1992,D. Stinson,

unpublishedfield notes1989). Craig(1996)recordedapeakin all vocalizations

onSaipanin July. D. Stinson(unpublishedfield notes 1989)notedmore

vocalizationin May thanin Augustor Octoberon Aguiguan. DuringaJuly trip to

Aguiguantherewasa veryhigh level of vocalizationincludingcalling afterdark

andsomecalling pastmidnight (CNMI 1983). Baker(1951)statedthat the

breedingseasonfor bothMegapodiuslaperousesenexandM 1. laperouse

appearedto beJanuaryto August. However,GlassandAldan(1988)observeda

high level ofvocalizationandnestingactivity on Guguanin Septemberanda

reducedlevel thefollowing May.

Oustalet(1896)reportedthatchicksemergedfrom nestsfrom Januaryor

Februaryto June. In recentyears,chicksof all sizeshavebeenseenin May and

Auguston Guguan(GlassandAldan 1988,RiceandStinson1992,Clapp1983)

and in Septemberon Sarigan(Riceet al. 1990). Nestingon someislandsmay

occuryear-round. Megapodeshavebeenseendiggingnestburrowson Maugin

late MarchandearlyJuneandon Guguanin May,August,andSeptember(Glass
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and Villagomez 1986, Reichel et al. 1988,RiceandStinson1992). Seasonality

maydiffer betweenislandsdependingon thesourceof heatfor incubation. Where

only decompositionalheatis used,it maybe toowet at the peak of the rainy

season, and too dry during severe dry seasons.

Nesting

Megapodes are sometimes called “incubator birds” because they rely on

solarenergy,volcanicactivity, or microbialdecompositionasaheatsourcefor

incubation (Clark 1964). They are also characterized by large eggs without an air

chamber and chicks that lack an egg tooth at hatching and kick their way out of

the egg (Clark 1964, Dekker and Brom 1992).

Dekker (1990)describedfourmegapodeincubationstrategies:

1. burrow nesting at sun-exposed beaches (or

in this case, cinder fields);

2. burrownestingat geothermalsites;

3. mound-building, which uses the heat of

decomposition (forming a mound of soil and

vegetative matter into which a burrow is dug and

the egg is laid); and,

4. burrow nesting between therootsoftrees

(decompositionalheat).

Whereas most megapode species use only one of these incubation strategies, the

Micronesianmegapodeseemsto useall of thesestrategies,asdo theMelanesian

megapode(Megapodiuseremita)andtheorange-footedmegapode(M reinwardt)

(Crome and Brown 1979, Dekker 1990). On Guguan, Micronesian megapodes lay

eggs in dark solar-heated cinders at a communal nesting area. There they

excavate burrows about 20 centimeters (7.9 inches) in diameter in moist soil, or

an irregular crater in dry soil, to a depth of 48 to 94 centimeters (mean 73

centimeters) (18.9 to 37 inches; mean 28.7 inches) (Glass and Aldan 1988).

Micronesian megapodes also nested at a geothermal site on Paganuntil thesite

was deeply buried by cinders during the 1981 volcanic eruption(David T. Aldan,

CNMI-DFW, personal communication 1989). In Palau, M laperousesenex

builds large mounds of sand with a small amount of grass and leaves in strand

forest (a thin strip between the ocean and the limestone substrate) adjacent to
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beaches(Engbring1988,Wiles and Conry 1990). Theselargemoundsmaybe

built up andusedby several birds. M 1. senexalso builds smaller mounds of leaf

litter anddetritusin forest(Wiles andConry 1990). Largemoundsin Palaumay

be usedfor anumberof years(Engbring1988). Takatsukasa(1932-1938)

reporteddescriptionsby Yamashinaand Dr. P. Schneeof largemoundsof sand

and grassin strandforeston Saipan.However,no largemoundshavebeenseen

in recentyears. Perhapsthedisturbanceof traditionalmoundsitesby historical

developmentaswell asover-exploitationendedtheuseof largemoundsin the

southernMarianas(D. Stinson,personalcommunication1995). Ludwig (1979)

describedmegapodemoundsof volcanicsoil with an unknownheatsourceon

Agrihan. Small moundsofsoil andleaflitter orrotting woodabout0.5 meters

high (1.6feet)and2 meters(6.6 feet) acrossthatwerebelievedto be megapode

moundswereobservedon Aguiguanin 1955(Owen1974, in GlassandAldan

1988)and 1989(Stinson1992),andon Saipanin 1991 (Craig 1996). Riceand

Stinson(1992)reporta megapodeseenexcavatingaburrowamongtherootsofa

coconut(Cocosnuc~fera)snag on Pagan.

GlassandAldan (1988)believedthatMegapodiuslaperouselaperouse

requiredsolaror geothermalheatfor nestingbecausemegapodesareonly

abundanton thevolcanicislands. However,Stinson(1992)concludedbasedon

thereportsofmoundsin theMarianasandPalau,andthepastand present

distributionandabundanceof Micronesianmegapodesin theMarianas,thatall

four incubationstrategiesareused. M 1. laperousemaybe ableto adaptits

behaviorto reproduceopportunisticallywhereverwarm, friable (easilycrumbled)

soil is found. Therarity of immaturemegapodesightingson coralislandsand

otherislandswithoutdark cindersorgeothermalsitessuggeststhat hatching

successon suchislandsis low. Themeantemperatureon Saipanis about25

degreesCelsius(77degreesFahrenheit)(Stanley1989),while thetypical

incubationtemperaturefor megapodeeggsis 32 to 35 degreesCelsius(89.6to 94

degreesFahrenheit)(Dekker1988, 1990, 1992,GlassandAldan 1988). Perhaps

sitesandconditionswheredecompositionwill sustaintheneededincubation

temperaturearerareor ephemeral(D. Stinson,personalcommunication1995).

As is typical in burrownestingMegapodius.femaleM 1. laperousedig the

burrowandarenot, or only rarely,accompaniedby themale(GlassandAldan

1988). Wiles andConry (1990)reportedthatsingleM 1. senexwereobserved
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digging at mounds in Palau. Glass and Aldan (1988) observed females digging on

Guguan at all times during daylight, but not at night. Females were generally

wary and silent on the nesting ground, and defended the burrow from other birds

thatattemptedto takeoverthehole(GlassandAldan 1988;DerekStinson,

personalobservation1992) Theentireprocessof digging,laying, andcovering

the egg takes from 1.5 to 3.0 hours (Glass and Aldan 1988). Whena large mound

is built, both sexes may be involved in amassing it (Takatsukasa 1932-1938,

Ludwig 1979).

Micronesian megapodes lay a very large egg, measuring 67.3 to 73.3

millimeters(2.6to 2.9 inches)in lengthand42.3to 45.3 millimeters(1.7to 1.8

inches)wide (basedon asamplesize of 15 eggs),andweighing74.3to 79.7

grams (2.6 to 2.8 ounces) (based on a sample size of three eggs), or about 18

percent of the female body weight (Glass and Aldan 1988, Takatsukasa 1932 to

1938).Theeggsalsohaveahighproportionof yolk. Femalescaughtandmarked

on the nesting ground did not return to lay additional eggs during a 5 to 6 day

period (Glass and Aldan 1988). The laying interval may be similar to the 9 days

observed in the Nicobar megapode (Megapodiusnicobariensisabbotti) (Dekker

1992),or the9 to 20 days(average13±4 days)in theorange-footedmegapode

(Crome and Brown 1979). There is no information on the number of eggs laid in

a seasonby M laperouselaperouse.Oneorange-footedmegapodelaid 12 or 13

eggsovera4.5 monthbreedingseason(CromeandBrown 1979),andthe

Polynesian megapode(M pritchardii) may lay 10 to 12 eggs per year (Todd

1983). Thereis alsono informationon incubationperiod for M 1. laperouse,

which lasts 62 to 85 days in the related maleo megapode (Macrocephalonrnaleo)

(DekkerandBrom 1992).

The chicks of megapodes typically kick their way out of the egg when

hatching and take one to two days to dig their way up to the surface (Jones etal.

1995). Thechicksaresuper-precocial(fully active),beingcompletely

independentandableto fly uponemergence.

Movements

On Guguan,abird bandedin September1986wasresightedsix times
within 70 meters (76 yards) of the capture site in September and May 1987. Two

birds marked at Marpi, Saipan, in May 1984 were sighted three or four times
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within 150 meters(164yards)ofthecapturesite(GlassandAldan 1988).

Presumably, on Guguan, birds with foraging territories from all over the island

moveup to 2.5 kilometers(1.6miles) to thenestinggroundto depositeggs.Other

megapodes are known to move at least10 kilometers(6.2miles) to nesting

beaches(MacKinnon 1981).

Basedon thedistributionoftheMegapodiidae,Olson(1980)statedthat

megapodesarequite capableof dispersingby flying overwaterfor considerable

distances.In Palau,Megapodiuslaperousesenexhavebeenobservedto fly

severalkilometersbetweenislands(Prattet al. 1980). M 1. laperousemaybe

ableto fly the4.6 kilometers(2.9miles) betweenSaipanandTinian, andthe8.9

kilometers(5.5miles) betweenTinianandAguiguan,but theyprobablywouldnot

normally fly the30 to 60 kilometers(18 to 37 miles) betweenadjacentnorthern

islands. However,flights betweennorthernislandsseemto occurat leastrarely,

because Falanruw (1975)observedabird on Uracus,an activevolcanowith no

forest habitat. Although no observations of flights over open ocean have been

reportedin the Marianas,if birds from adjacentislandsflew to Guguanto nest,

this would explain the apparent fluctuation of numbers there (Stinson 1993).

Diet andForaging

The Micronesian megapode seems to be an omnivore taking a variety of

plant and animal foods available on the forest floor, including seeds, beetles, ants,

other insects, and plant matter (Stinson 1993). Feeding observations reported

include ants and ant larvae (Glass and Aldan 1988), and a centipede (D. Stinson,

1990 field notes). Baker (1951) reports that foods of M 1. senexincludeseeds,

crabs, and wood roaches (Blattidae). Glass and Aldan (1988) reported that

foraging usually consists of vigorous digging under ferns, branches, and leaf litter.

They also saw birds foraging in trees, usually in bird’s nest ferns (Asplenium

nidus).

4. Habitat

The Micronesian megapode is generally a bird oftheforest. Takatsukasa

(1932-193 8) stated that it inhabited forest along the seacoast. On Saipan,

megapodes are largely restricted to native limestone forest remnants around the
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Marpi cliffs. Glass and Aldan (1988) reported that 28 percent of sightings at

Marpi were in introduced tangantangan forest (Leucaenaleucocephala)nearthe

limestone forest, but that megapodes did not use tangantangan habitat after it was

reduced to dense, impenetrable, viny tangles by Typhoon Kim in 1986.

Tangantangan, a small leguminous tree, was probably broadcast seeded to stem

erosion after the military invasions of 1944. It now forms extensive stands on

Saipan and Tinian (Fosberg 1960). Megapodes are also seen in secondary forest

dominated by introduced East Indian walnut (Albizia lebbeck)adjacent to

limestone forest (D. Stinson, personal observation 1993). Engbring etal. (1986)

state that Micronesian megapodes are partial to uneven ground along and below

cliffs. On Saipan and Tinian, these are also generally the only sites where

limestone forest has survived.

Limestone forest, which probably typifies the vegetation of the southern

Marianas before widespread historical destruction, is described in Fosberg (1960),

Stone (1970), Falanruwet al. (1989)andCraig(1992a).Commonspecies

include: Cvnometraramftora, Guamiamarriannae,Pisoniagrandis,Ficus

i’inctoria, Ficuspro/ixa,Inisia byuga,Premnaobtusifolia,and numerous other

tree species. Only a small fraction of the original limestone forest remains on

Saipan (4.2 percent) and Tinian (6.7 percent) (Falanruw eta!. 1989),with a larger

amount remaining on Aguiguan (about 47 percent) (Engbring eta?. 1986).

Megapodes on Aguiguan are also primarily restricted to limestone forest and are

not seen in open areas of weeds and scrub. The most recent records of megapodes

on Tinian (Wiles eta!. 1987, Donna O’Daniel, formerly of U.S. Fish and Wildlife

Service (Service), personal communication 1995) and recent second-hand reports

are all from limestone forest.

Farallon de Medinilla is a small coral island that has no forest habitat

except for a few stunted trees. During a recent survey, Lusk and Kessler (1996)

found four megapodes using the scrubby interior habitat of the island. On the

volcanic islands north of Farallon de Medinilla, megapodes are also usually seen

in forest. Low elevation forest is often dominated by coconuts where

Micronesian, German, and Japanese settlers cleared native trees, including

Barringtoniaasiatica, Terininalia catappa,Hibiscustiliaceus, andPandanus

tectorius(Ohba 1994). Ohba (1994) indicated that the major native forest

communities included associations dominated by Elaeocarpusjogaand Pisonia
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grandis. Dense swordgrass (Miscanthusfioridulus)now dominates extensive

areas of deep rich soils where the Elaeocarpusforest has been degraded due to

overgrazing by goats (Ohba 1994). Native pago (Hibiscustiliaceus) often

dominates ravines. Other native tree species often present on the islands include

Casuarinaequiset~folia,Terminaliacatappa,Aglajamariannensis,Erythrina

variegata,Ficus spp., Morindacitrifolia, Artocarpusaltilis andPandanus

tectorius.

On Sarigan, megapodes are often seen in coconut forest as well as native

vegetation, but have not been seen on the open barren or fern-covered eastern and

southern slopes. On Guguan and Maug, megapodes also seem to prefer forest, but

are also seen in scrubby vegetation and even on barren areas. Glass and Aldan

(1988) believed most of the birds seen in the barren areas were engaged in nesting

activities. Megapodesencounteredin fields of grassandvines (Ipomoeapes-

caprae)are mostly juveniles rather than territorial pairs, suggesting that this is a

less preferred habitat (Glass and Aldan 1988, Rice and Stinson 1992).

In regards to nesting habitat, sites that provide sun-warmed cinder fields or

geothermal heat seem to provide the best nesting grounds. Where these are not

available, megapodes may opportunistically use sites that are warm and friable,

such as the roots of rotting trees, at logs, and in patches of dead sword grass

(Stinson1992,RiceandStinson1992).

5. AssociatedRare Species

Theendangerednightingalereed-warbler(Acrocephalusluscinia)

presently shares forest habitat with megapodes on Alamagan and Aguiguan and,

rarely, limestone forest on Saipan (Craig 1992b). Other associated rare species

includethethreatenedTinian monarch(Monarchatakatsukasae),the Rota bridled

white-eye(Zosteropsconspicillatusrotensis),andcertainplantsand lizardson

Rotaandthenorthernislands(Table 1).

6. Historic Rangeand Population Status

The Micronesian megapode was historically widespread in the Mariana
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Associated rare species within current and historic ranges of the

Micronesianmegapode.

Legal
Species status’ Location

Animals

Slevin’s skink
(Emoiaslevini)

Micronesiangecko
(Perochirusateles)

Tinian monarch
(Monarchatakatsukasae)

Nightingalereed-warbler
(Acrocephalusluscinia)

Marianacrow
(Corvuskubaryi)

Guamrail
(Rallusowstoni)

GuamMicronesiankingfisher
(Halcyoncinnamomina
cinnamomina)

Guamflycatcher
(Myiagrafreycineti)

Guambridledwhite-eye
(Zosteropsconspicillatus
conspicillatus)

r

e

T,e

E,e

Guam,Rota,Tinian,

Alamagan,Asuncion

Saipan

Tinian

Guam,Aguiguan,
Tinian, Saipan,
Alamagan

E,e

E

Guam,Rota

Guam(extinct in
wild)

E

E,B

E,B

Guam(extinct in
wild)

Guam, Rota2

Guam

Table1.
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Rota bridled white-eye
(Zosteropsconspicillatusrotensis) C,e Rota

Mariana fruit bat
(Pteropusmariannus) E,e Guam,Rota,

Aguiguan,Tinian?,
Saipan

Little Mariana fruit bat
(Pteropustokudae) E,B Guam

Sheath-tailedbat
(Emballonurasemicaudata) C,e Guam,Rota,

Aguiguan

Plants

Coelogyneguamensis r Guam, Rota

Cyrtandraagrihanensis3 r Agrihan

Nerviliajacksoniae r Guam, Rota

Nesogenesrotensis C Rota

Lycopodiumphiegmaria
var. iongifolium e Rota

Ma/axisalamaganensis4 r Alamagan

Osmoxylonmariannense C Rota

Serianthesneisonji E Guam,Rota

Tabernaemontanarotensis C Guam,Rota

I Abbreviations:E = Federally endangered; T = Federallythreatened;C = Federal

candidate for listing as endangered or threatened; e = CNMI endangeredspecies;r
= rarespecies,potential candidate;B = believedextinct.
2 seeSteadman(1992)

see Ohba (1994)
see Kobayashi (1994)
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Islandsandhasbeenrecordedon all of the islands(Figure 1). Philip 0. Glass

(Service, personal communication 1994) suggests that human transportmayhave

been involved historically in maintainingthemegapode’swidespreaddistribution.

Guam

The megapode was very rareon Guamatthetime ofthefirst European

naturalists. It wasnot foundby Berard(Quoy andGaimard1824-1826),Kittlitz

(1836), or Marche (Oustalet 1896),but oneor two were collectedneartheturnof

the century (Hartert 1898, Baker 1951). The megapode may have survived on

Guaminto the 1930’s (Linsley 1935). Baker (1951) stated that it was “probably

extinct”, andnonehavebeenreportedin recentyears,despiteintensivebird

surveys(EngbringandRamsey1984,Jenkins1983,Wiles et a?. 1995).

Rota

QuoyandGaimard(1824-1826)believedthemegapodeto be extincton

Rota. However, either it wasonly rareor waslaterreintroduced,becauseit was

collectedby Marchein 1888(Oustalet1896). Megapodesareatleastseasonally

conspicuous,butdespiteextensivebird andbat surveyson Rotain recentyears,

no reliable sightings have occurred. Althoughtherehavebeenperiodicreportsof

juvenilebirds, it is nowbelievedto be extirpatedon Rota(Baker1951,Glassand

Aldan 1988,Engbringeta?.1986,Wiles eta?.1987).

Aguiguan

Megapodeshaveconsistentlybeenfoundin small numberson Aguiguan

this century, with reports from the 1930’s, 1950’s, 1980’sand 1990’s(Takatsukasa

1932-1938, Owen1974, Engbring eta!. 1986). Takatsukasa(1932-1938)reported

that five birds were collectedalive onAguiguanandbroughtto Japan.

Tinian

Berardcollectedthemegapodeon Tinian, but reportedit wasraretherein

1820 (QuoyandGaimard1824-1826).It wasnot foundin 1945(Marshall 1949).

Owen(1974)cited second-handreportsof megapodeson Tinian, but nonewere

detectedby PrattandBruner(1978),Engbringet a?. (1986),by aresurveyof

Engbring’s transects in 1994 (ScottJohnston,Service,personalcommunication
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1995) or in 1996 (Michael Lusk, Service, personal communication 1997). Wiles

eta?. (1987)reporteda single bird observed in 1985, but Glass was unable to

relocate any in the area or in other areas of nativeforeston Tinian (Glassand

Aldan 1988). However, reports by local residentsof megapodespersist,including

onefrom June1992(Tim Sutterfield,U.S. Naval FacilitiesEngineering

Command-EnvironmentalDivision, personalcommunication1993). A

megapode-likebird wasreportedfrom Tinian in April 1995 by archaeologists,and

thepresenceofmegapodeson Tinian wasconfirmedin May 1995(D. O’Daniel,

Service,personalcommunication1995,USFWS1996).

Saipan

Themegapodewasapparentlyoncecommonon Saipan,as23 were

collectedby Marchein 1887,thoughhe thoughtthattheywould go extinct

becausetheywerehuntedincessantly(Oustalet1896). Later,Takatsukasa(1932-

1938) wrote thatcollectors“lately procuredmany specimensin Saipanand

Pagan,”but megapodesmayhavebeendecliningrapidlyby thattime dueto

widespreadconversionofforestto agricultureduring theJapaneseadministration

ofthe island(D. Stinson,personalcommunication1995). Marshall(1949)did not

find megapodesin 1945,andBaker(1951)listed theSaipanpopulationas

“probablyextinct.” However,PrattandBruner(1978)reportedthepresenceof a

small megapodepopulationon thenorthernpartofthe island. Thesebirds were

probablytheresultof thetransportofeggsfrom northernislandsby local

residents(GlassandAldan 1988).

Alamagan

Megapodeswerefirst collectedon Alamaganin the 1930’s(Takatsukasa

andYamashina1932). Thereis little otherinformation,thoughlocal residents

reporttherewerenestinggroundson thenortheasternandsoutheasternpartsofthe

islandin the 1950’s(Reicheleta!. 1988).

Pagan

Megapodeswerefirst collectedon Paganby Marchein 1887(Oustalet

1896). Later specimensincludefive eggscollectedby Yamashina(Takatsukasa

1932-1938).Megapodeswerecommonin the 1950’sand1960’sandlocal
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residentsknewoffournestingareas(GlassandAldan 1988,D. Aldan,personal

communication1989). Onenestingareaat ahot springneartheupperlakewas

deeplyburiedby cindersduring the 1981volcaniceruption. Theeruptionalso

buriedmuchofthevegetationin fine cinders,andno megapodeshavebeenseen

on thenorthernpartofthe islandnearthevolcanoin recentyears. Megapodes

were relatively commonon thesouthernpeninsuladuring the 1960’sand1970’s

(D. Aldan, personalcommunication1989).

Agrihan

Megapodes were first collected on Agrihan by Marche in 1889 (Oustalet

1896)andYamashinalatercollectedeggsthere(Yamashina1932). Ludwig

(1979)describedanestingareaon the eastsideof the islandwherelocal residents

collected eggs. Ludwig relayed an accountgivenby JuanMataoofanother

nesting area where buckets of eggs were once collected, but it was destroyed by

village constructionduringtheJapaneseperiod. Egg collectingwasstill occurring

at theexistingnestingareain 1978. Local residentssaidthatnestswerealso

preyed upon by monitor lizards (Varanusindicus),cats(Fe?iscatus)anddogs

(Canis familiaris) (Ludwig 1979).

Asuncion

Megapodeswere first reportedonAsuncionby Yamashina(1940),but no

further informationwasobtainedon this populationuntil recentyears.

OtherIslands

Megapodeswerenotreportedon Anatahan,Sarigan,Guguan,Maug,and

Uracusuntil theearly 1970’s(Falanruw1975),andonly recently on Farallon de

Medinilla (LuskandKessler1996). Thedegreeto whichthesesix islandswere

surveyed by naturalists prior to the 1970’s is unknown.

7. Current Rangeand Population Status

TheMicronesianmegapodeis currently foundon 12 islandsin the
MarianaIslands;this assumesthemegapodeis still foundon Agrihan,andis not

presenton Uracus(Figures2 through 14). Most of the megapodes are now found
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on eight islands,all northof Saipan(Table2). Recentislandestimatesyield a

total of about1,440to 1,975 megapodesin theMarianaIslands.This shouldbe

considereda “bestguess,”asseveralislandshavenotbeenthoroughlysurveyed.

The basis of estimatesandotherrecentdataaresummarizedbelow.

Aguiguan

Surveys in 1982 resulted in an estimate of 11 megapodes(Engbringet a?.

1986). More recent reports indicate that little haschanged,with this very small

population continuing to survive (Craig eta?. 1992, Lusk 1993, Stinson 1993)

(Figure2).

Tinian

Engbringeta?.(1986)foundno birdson Tinian in 1982. Similarly, a

resurveyofEngbring’stransectsin 1994detectedno birds (S. Johnston,personal

communication 1995). However, incidental reports over the years (USFWS 1996,

Wiles et a?. 1987, D. O’Daniel, personal communication 1995) indicate that there

is a persisting remnant population (Figure3).

Saipan

Engbringeta!. (1986)estimatedthemegapodepopulationat40 in 1982.

GlassandAldan (1988)similarly estimatedthattherewere 25 to 40 birds. A

recent estimate of 14 suggests this reintroduced population may be declining

(Craig1996). GlassandAldan(1988)reportedsightingsin theNaftanand

Talufofoareasin theearly 1980’s,and Craig (1996)heardamegapodeat Laderan

Papaosouthof SanRoquein 1989. However,all butoneof themostrecent

sightings have been in the Marpi area on thenortherntip of the island(Figure4).

Theexceptionwasasightingin theNaftanareain thegeneralvicinity wherethey

hadbeenseenhistorically (SteveMosher,Biological ResourcesDivision (BDR),

personalcommunication1997). Sightingsof immaturebirds onSaipanare

limited to very rare second-handreports,suggestingthatreproductivesuccessis

very low. A surveyofforestbirds on Saipanwascompletedin May 1997.

However,thereweretoo few detectionsof megapodesto permit an accurate

population estimate. Nevertheless, the population is thought to be quite small,
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Table2. CurrentstatusofMicronesianmegapodepopulations.

Island Approximate Population Recent

InsularArea Size Population
(kilometers2) Estimate Trend

Guam 541

Rota

Aguiguan

Tinian

Saipan

Farallon de
Medinilla

Anatahan

Sarigan

Guguan

Alamagan

Pagan

Agrihan

Asuncion

Maug

Uracus

85

7

100

122

0

0

10-15

<1o’~

10-25

<102

32

5

3.7

11

48

n/a

n/a

stable

stable

decline2

decline3

200-300~

545-8l0~

s0o~

<30~

50-i00~

47

7

2.5

2.5

increase5

decline6
7increase

decline8

decline9

<25~

50- 150

0

(D. O’Daniel, personal communication 1997).
2 May have declined since 1982 (Engbring et al. 1986,Craig 1996).
Probablepopulationdeclinedueto military activities(USFWS 1997).

~Thesefiguresareroughestimatesbasedon surveysofasmallportionofpotentialhabitat
on the island.
~Data from recent surveys indicates a general population increase (Fancy, in press)
6 Apparent decline after Glass’s 1986 visit (GlassandVillagomez1986).
~May be recovering after severe decline; several were detected in 1992, but notdetected
on previous trips (Rice and Stinson 1992).
A productive nesting area wasburiedby cindersin 1981 (D. Aldan,personal

communication, 1990).
~The fact that a nesting area nearthevillage wasdestroyedearly in this century,anda
nesting area described by Ludwig (1979) has never been relocated indicate that
megapodes may be extirpated from Agrihan.
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Figure2. Locationsofmegapodesightingson Aguiguanin September1989 (0) andAugust 1993 (*).



probably less than 30 birds (S. Fancy, personal communication 1997).

Farallon de Medinilla

A total of four megapodes were observed during a site visit in November

1996(LuskandKessler1996)(Figure 5). No nestinghasbeenrecordedon the

island, but the possibility of nesting does exist. Thetotal islandpopulationis

estimatedto be lessthan 10 birds (M. Lusk, personalcommunication1997).

Practicegunneryandbombardmentactivitiesby theU.S. Navywill continueto

limit this population(USFWS 1997).

Anatahan
Themegapodemayhavebeenrareor absentfrom Anatahanhistorically

becauseit wasnotrecordedthereuntil 1971 (Falanruw1975). Lemke(1983)
heardfive calling in aravineon thenorth side,andit wassaidto be “uncommon”
by residents(GlassandAldan 1988). In September1988,ReichelandGlass
(1988)madearoughpopulationestimateof300 basedon detectionson the
southernshoreandwestend oftheisland(Figure6). Megapodesseemed
relatively commonduringMay 1992,whenadditionalareasof thesouthslope
wereexplored,thoughtheywerenot asabundantason Sarigan(Riceand Stinson
1992). SeveralmegapodesweredetectedincidentallyduringaJuly 1995
expedition,theprimarypurposeof whichwasto surveybats(DanGroutand
TanyaRubenstein,formerly ofthe Service,personalcommunications1995).
Megapodeshavebeendetectedregularlyin theremainingforestareasin various
locationson Anatahanduringtrips madeby CNMI-DFW in 1994 to 1996(Annie
Marshall,formerlyofCNMI-DFW, personalcommunication1996). The 1990
evacuationof humanoccupantsmayhavebenefittedthemegapode;however,this
benefit may only be temporary because Anatahan will probably be resettled.

Sarigan
Megapodes were first reported on Sariganby Falanruw(1975)andhave

consistently been reported as commonsince then (Ludwig 1979, Clapp 1983,
Reichel et a?. 1989, Rice and Stinson 1992). Pratt (1983) estimatedapopulation
of 100 to 200 megapodes.An extensivereconnaissancein 1990resultedin an
estimate of I to 1.5 birds/hectareof foresthabitat(0.4 to 0.6 birds/acre), or a total
of about 180 to 270 birds distributed throughout the forested habitat (Figure 7)
(Rice et al. 1990). Concurrent variable circular plot counts produced an estimate
of 423 to 522birds. Stinson(1993)listed an estimate of 200 to 300 birds for
Sarigan (Figure 7). A recentforestbird surveyestimatesthecurrentmegapode
populationon Sariganto bebetween545 and810 birds (Fancyet a?. 1998).
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Theapproximateareaof nativeforest (111111) on Saipanknownto
containmegapodesin 1993.
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M= Megapodesseenon 4 November 1996.
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Approximate locations of megapode detections in 1988 (*),
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Guguan
First reported in Falanruw (1975), Guguan probably supports the largest

megapode population in the Marianas (Figure 8). Unfortunately, locations of

sightings on the island have not been recorded. Less than half of Guguan is

forested, with the remainder being covered in grass, vines, scrub, lava flows, and

cinder fields. Lemke (1983) estimated the population in the “low thousands” after

a trip during September 3 through 6, 1983. In September 1986, Glass recorded

an adult:chick ratio of 1:1, and estimated the population at 1,500 to 2,200(Glass

and Villagomez 1986). Reports from May 1988 and May 1992 suggested the

population has declined since 1986 (Reichel eta!. 1988,Riceand Stinson1992).

Rice and Stinson (1992) also reported a fairly high number of immature birds (40

to 70 percent), but a population maximum of 500. The cause of the apparent

decline is unknown. Perhaps populations are affected by periodic droughts

(Reichel eta?.1988,RiceandStinson1992).

Alamagan

Residents reported that the megapode still existed on Alamagan in the

early 1970’s (Falanruw 1975), but none were detected on the southern part of the

island in 1988, or on either the northern or southern part in 1990 (Reichel et a!.

1988, Rice eta!. 1990). However,a former resident indicated there were two

active nesting areas in the 1950’s (Reichel and Glass 1988). Rice and Stinson

(1992) reported the first confirmed sightings since Takatsukasa and Yamashina

(1932) (Figure 9). Megapodes may have recovered somewhat with the lack of

permanent residents since 1990 when they were evacuated due to increased

seismic activity (Stinson 1993). A rough estimate of less than 30 individuals is

based on surveys of a small portion of potential habitat on the island (D. Stinson,

personal communication 1995).

Pagan

The megapode has not been observed on the northern part of Pagan since

the 1981 volcanic eruption. Megapodes are still found on the southern peninsula

where nesting seems to occur in at least seven locations (Figure 10). Digging by

feral pigs, monitor lizards, and coconut crabs (Birgus latro) made the amount of

megapode burrowing activity at these sites difficult to assess (Rice and
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Figure 8. Approximate area of megapode nesting ground (~) on Guguan in

1992. Exact locations of sightings were not recorded.
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Stinson 1992). Clifford G. Rice (U.S. Army Construction Engineering Research

Laboratories, personal communication 1994) estimated the population at 50 to

150, but further investigation is needed.

Agrihan

There is no recent record of megapodes on Agrihan, but local residents

indicatedtheyarestill present(Figure 11) (Reichelez a?. 1987,Riceet a?. 1990,

RiceandStinson1992). Theexactlocationof thenestingareadescribedby

Ludwig (1979) is unknown, but Rice hiked along most of the eastern side and saw

no evidence of megapodes (Rice and Stinson 1992; C. Rice, personal

communication 1994). The megapode seems to have declined since 1978,

perhapsdueto exploitation(Ludwig 1979). The current status of the megapode

on Agrihan is uncertain, but megapodes probably still exist on this relatively large,

ruggedisland.

Asuncion

Megapodes are present on Asuncion, but seem to be rare. Only one or

two were detected on recent visits (Reichel et a!. 1987,RiceandStinson1992)

(Figure 12),althoughfive wereseen in 1979 (Rufo J. Lujan, Aquatic and Wildlife

Resources, Guam, personal communication 1995). Asuncion is a steep cone,

coveredprimarily with ferns, grass, and cinder fields, but with a band of forest on

the western and southwestern slopes. It is a wildlife sanctuary island, and free of

feral animals. It is not clear why megapodes are not more common, but the rock

soil may not provide a good nesting substrate (P. Glass, personal communication

1994). A rough estimate of less than 25 individuals is based on surveys of a small

portion ofpotentialhabitaton the island (D. Stinson,personalcommunication

1995).

Maug

Most recenttrips to Maughavefoundmegapodescommonon all ofthe

threeislands(Figure 13) (Clapp 1983,Reicheleta!. 1987, Rice and Stinson

1992). Megapodes were frequentlyencounteredin bothforestandscrubhabitat,
wereobserveddiggingnestburrowsin areasofloosecindersoil on thenorthand

east islands. Maug is a sanctuary and free of feral animal problems(Riceand
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andStinson1992). In May 1987,Reichelestimatedthepopulationat roughly 150

to 300 (Reicheleta?. 1987). C. Rice(personalcommunication1994)believed

that estimateto be high. Hemadeamoreconservativeestimateof 50 to 150

megapodesbasedon his 1992visit, and the available land area [10 to 15 percent

forested;approximately200 hectares(494 acres)].

Uracus

Falanruw(1975)sawamegapodeandtunnelsin cindersandfilled with

humusthatshebelievedwerenestingburrowson Uracus. However,megapodes

havenotbeenrecordedin recenttrips, andtheburrowsobservedmayhavebeen

thoseof seabirds(Procellariiformes)(Clapp 1983,Lemke1984,Reichelei’a?.

1987,Rice andStinson1992). Uracusis asporadicallyactivevolcanoofabout2

squarekilometers(494acres),andhaslittle vegetationandno foresthabitat

(Figure 14).

8. Reasonsfor Declineand Current Threats

TheMicronesianmegapodewaslistedasendangereddueto historical

extinctionson Guam,Rota,Tinian and Saipan(USFWS 1970). Thoseextinctions

probablyresultedfrom a combinationof exploitationandhabitatlosses.

High prehistorichumanpopulations,andlater, largenumbersofcattleand

pigs, particularlyon Tinian, hadaprofoundeffect on thevegetationin the

southernislands. Tinian wasdescribedin 1742ashavingbroadopensavannahs

with thousandsof cattle(Barratt 1988). Earlyin this century,muchofthenative

forestin theMarianas,particularlyon Saipan,Tinian, andAguiguan,wascleared

for agriculture.During theSecondWorld War, forestsin Micronesiawerefurther

damagedby clearingfor military operations,bombingandotherfighting (Baker

1946). In additionto historicallosses,foresthabitaton thesouthernislandsis

now beingconvertedto golf coursesandurbandevelopment.

Onthenorthernislands,nativeforesthasbeendegradedto swordgrassdue

to centuriesofovergrazingby feral goats(Ohba1994). Foresthabitatonmany

islandscontinuesto be damagedby feralgoats,pigs, andcattle,particularlyon the

topsoil. This damagehasprobablyaffectedmegapodepopulationsby reducing

theamountanddiversity of foodsavailable,aswell asreducingthe
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Anatahan,Alamagan,Pagan,andSarigan(Rice 1993). Lossof vegetationat some

siteson thesesteepandhighly erodibleislandshasresultedin thecompletelossof

availability of sitessuitablefor building decompositionalnestmounds. A nesting

areaonAgrihanwasdestroyedby village constructionduring theJapaneseperiod,

andsimilar destructionhasprobablyoccurredelsewhereaswell.

Marchepredictedthat megapodeswouldnot last long onRotaandSaipan

becauseislandershuntedthemintensely(Oustalet1896). Megapodeswere

overexploitedon thesouthernislands,andpossiblyon all inhabitedislands.

Humanexploitationofnestswasstill aproblemwhenLudwig visited Agrihan in

1978. Megapodesarenow protectedby bothFederalandlocal laws,andthere

havebeenno recentreportsofexploitation. However,megapodesarefairly

conspicuousandrelativelytame,making themvulnerableto huntingwith firearms

orpelletguns.Also, concentratednestingareasin thenorthernislandsare

vulnerableto thecollectionofeggs.Theonly indicationthatpoachingmaybe a

problemis theapparentincreasein birds on Alamaganafterthehumanresidents

wereevacuatedin 1990. Pagan,Alamagan,andAnatahanhadsmall villagesthat

wereabandonedduring recentepisodesofincreasedvolcanicor seismicactivity.

Theseislandsarelikely to be re-occupied.Agrihanhashadpermanenthuman

residentsin recentyears. Megapoderecoverymaynot succeedon theseislands

withoutthecooperationof residents.Guguanand Maug,whichareuninhabited

wildlife sanctuaries,havehealthybut small megapodepopulationsandthebirds

arevulnerableto poachingby passingfishing boats(Reicheleta!. 1988).

In additionto possibledirect humanpredation,megapodesareknownto

bepreyedon by introducedmonitorlizards(Ludwig 1979)andmay alsobe

preyedon by feral dogs,cats,andpigs(Dekker1989). Thenumberof catshas

increaseddramaticallyon Saipanin recentyears,andtheyhavebeenseenin

limestoneforestnearmegapodes(D. Stinson,personalobservation1994). Rattus

speciesmaypreyon young chicks.

A serious potential threat to megapode populations is the establishment of

populationsof thebrowntreesnake(Boigairregularis) from Guamto other

islandsin theMarianasarchipelago.Thebrowntreesnakewasintroducedto

GuamshortlyafterWorld WarII (before1952)andhassystematicallyspread

throughoutthe island,extirpatingnearlyall of theavifaunaandothernative

vertebratespeciesofGuam(USFWS 1996). Althoughthemegapodewas
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extirpatedfrom Guambeforetheestablishmentof thebrowntreesnake(USFWS

1990),hadit beenpresentduring thetime ofthespreadofthetreesnake,it would

haveprobablybeenaffectedin a similarmannerastherestof Guam’savifauna.

Thethreatof browntreesnakesbeingspreadto otherislandsis particularlyacute

for Rota,TinianandSaipan,whichreceivelargeamountsof cargoshipped

throughGuam. It is not certainthat abrowntreesnakepopulationhasbeen

establishedon Saipan,but therehavebeenseveralsightingsof snakesin recent

years(McCoid andStinson1991). In 1986,anunidentifiedsnakethat mayhave

beenBoigairregu?ariswasseenatthecommercialport facility. In 1987, abrown

treesnakewasseencrawling outofa containerat thesameport facility. In 1990,

adeadbrowntreesnakewasfoundinside acontainerarrivingfrom Guam. In

1994,a live browntreesnakewascapturedat SaipanInternationalAirport (Eva

Beyer, CNMI-DFW, personal communication 1994). There were two more

sightings in 1994, and two sightings in 1995 (Fritts ei a?. 1995). In 1996,two

snakes were caught when they left cargo ships that arrived from Guamand swam

to shore near Charlie Dock, Saipan, and in August 1997, a female snake was

captured at Saipan Airport (Scott Vogt, CNMI-DFW, personal communication

1997). In all, 31 snake sightings have been reported on Saipan since 1986 and

sightings have increased in recent years indicating an incipient population on the

island (Vogt 1997).

There has been at least one report of an unidentified snake seen on a vessel

off-loading cargo at the Tinian port (MeCoid and Stinson 1991). As with Saipan,

the establishment of a brown tree snake population on Tinian would probably lead

to the extirpation of the megapode, as well as other avifauna, from that island.

Dekker (1989) presented evidence that the distribution of the

Megapodiidae was determined by the absence of predators. Alternatively, Olson

(1980) believed that the Phasianidae (pheasants, quails, and francolins) had

competitively excluded the Megapodiidae from Southeast Asia, Borneo, Sumatra,

and Java. Thus, another potential threat to the full recovery of megapode

populations may be competition with exotic galliformes. Though a past pheasant

introduction on Saipan failed (U.S. Navy 1949), private individuals continue to

import game birds. Any that could become established in forest are a potential

threat to megapodes. Feral chickens may compete with megapodes, and could

expose megapodes to diseases for which they have no resistance. Populations of
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feral chickensexiston Rota,Tinian, Saipan,Anatahan,Alamagan,andPagan

(ReichelandGlass1991).

Vulcanism constitutes a long-term threat to megapode populations in the

northern islands. The Pagan population probably has declined due to the impacts

of the 1981 volcanic eruption that buried vegetation and a nesting area in fine

cinders. There were numerous previous eruptions on Pagan in the 19th and 20th

centuries. Guguan experienced eruptions in 1819, 1901, and an explosive

eruptionin the 1880’s(Asakuraeta!. 1994). Steamwasbeingemitted from the

volcano on Guguan in 1975, and it appears cinders have been emitted in recent

years. Eruptions were also recorded on Alamagan in 1885 and on Agrihan in

1917 (Asakura eta!. 1994). Vulcanism cannot be prevented, but it increases the

need for a large number of megapode populations in order to assure the long-term

survival of the subspecies.

Megapodes may be affected by a few other natural phenomena. Drought

may affect the ability of birds to dig burrows in cinder soil, and affect food

availability (Reichel et a?. 1988). Also, typhoons periodically degrade forest

habitat (on Saipan, Glass and Aldan 1988; on Maug, Wiles eta!. 1989;andon

Rota, Stinson eta!. 1992).

9. ConservationEfforts

Federal Actions

In 1970, the Service listed the Micronesian megapode as endangered

because of the extirpation of several populations, and past human exploitation

(USFWS 1970). In 1982, the Service conducted the Micronesian Forest Bird

Surveys in the Marianas to determine the status of populations in the southern

Marianas (Engbring etal. 1986). More recent surveys have been completed for

the islands of Rota, Tinian, Saipan, and Sarigan.

A Habitat Conservation Plan (HCP) for the island of Rota is under

development by the CNMIGovernment, local Rota residents, and the U.S. Fish

and Wildlife Service, Pacific Islands Office (Resources Northwest 1997). This

plan could potentially benefit the megapode, should it be reintroduced there, by

providing protected habitat in native limestone forest. In addition, efforts are

currently underway on Saipan to develop HCPsthat include the establishment of
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an upland mitigation bank to maintain and enhance habitat for native species. The

CNMIgovernment has also expressed an interest in developing a regional HCP

(for SaipanandthenorthernMarianaIslands).

The U.S. Department of Agriculture-Wildlife Services on Guamis

engaged in a brown tree snake interception program in an effort to prevent its

colonization in the CNMI. Several local and Federal agencies have also

conducted publicity compaigns in the CNMIto raise the general awareness of

island residents, including port workers, about the dangers of brown tree snake

colonization (G. Wiles, in ?itt. 1997).

CommonwealthActions

In the early 1980’s, the islands of Sarigan, Asuncion, Maug, and Uracus

were declared wildlife sanctuaries in the CNMIconstitution. After an evaluation

by the CNMI-DFW, this was amended to include Guguan, and Sarigan was

deleted. Sanctuary status provides protection by preventing any plans for

settlement of these islands. Although regulations require DFWapproval of any

landings on these islands, they are remote, and not regularly patrolled.

TheCNMI-DFW conducteda short-termstudyof theSaipanpopulation

(1985 to 1988), and has investigated the northern island populations during short

trips. The results of these activities are summarized in Glass and Aldan (1988)

andStinson(1993).

The CNMI-DFW, in cooperation with the Service, has recently removed

the majority of ungulates on Sarigan. Prior to the onset of this project, baseline

surveys of the local bat and bird populations were conducted, along with

preliminary surveys of local herpetofauna and Plants (Fancy eta?. 1998). After

ungulateremovalis complete,theCNMI-DFW andtheServiceareplanningto

conduct baseline surveys of the natural resources and pursue the development of a

long term monitoring program.

Although regulations governing the prevention of brown tree snake

infestation have been promulgated by the CNMI legislature, current prevention

efforts have been restricted to maintaining trap lines at the ports and conducting

night searches to detect the presence of snakes and investigating snake reports (A.

Marshall, personal communication 1995). A sniffer dog program has recently

been established in the CNMI. Two dogs and their handlers have been trained and
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are now checking cargo at the ports (S. Vogt, personal communication 1997).

The GuamDepartmentof Agricultureis settingsnaketrapsaroundthe

Guamairport for similar reasons (G. Wiles, in litt. 1997).

Non-governmentActions

The most significant conservation activity to date was the reintroduction of

megapodes to Saipan by local islanders in the 1960’s and 1970’s. Glass and Aldan

(1988)interviewedfive individualswhotransportedeggsfrom Paganandother

northern islands, and then released the hatched chicks on Saipan. This was

apparently done without the assistance or knowledge of resource agencies.

10. Overall RecoveryStrategy

The primary goal of this recovery plan is to protect existing populations of

theMicronesianmegapodesandthehabitatonwhich theydepend. Thevast

majority of the land remaining in the CNMIthat is suitable habitat for the

megapode is owned by the CNMIgovernment and is controlled by the Marianas

Public Land Corporation (MPLC). Steps should be taken to preserve remnant

limestone forest in the large southern islands from the threat of development and

larger tracts of limestone forest in the northern islands from destruction by feral

ungulates. Megapodes will also need protection from the more direct threats of

predation. Selective control of cats, rats, and monitor lizards may be warranted.

Most importantly, all of the islands north of Guamwill need to be protected from

the introductionofthebrowntreesnake.

This plan also recommends the continuance of research into the life history

and ecology of the Micronesian megapode. This basic information is essential to

identify previously unnoticed limiting factors in megapode populations and lay the

groundworkfor expandingfuturepopulations.

Next, this plan proposes expansion of existing megapode populations

within their current range and eventually reintroducing megapodes into their

former range, if necessary. Expansion of current populations will require

enhancement of nesting habitat and restoration of native forest.

Finally, the recovery plan recommends monitoring megapode populations

to track and assess their recovery over time.

41



RECOVERY

1. Objectives

The ultimate objective of this recovery plan is to delist the Micronesian

megapode. However, criteria for downlisting the megapode to threatened status

are also provided. An endangered species is defined in Section 3 of the

Endangered Species Act as any species which is in danger of extinction

throughout all or a significant portion of its range. A threatened species is defined

as any species which is likely to become an endangered species within the

foreseeable future throughout all or a significant portion of its range.

Considerationfor downlistingtheMicronesianmegapodeto threatened

status can occur when the following steps have been accomplished: (1) a brown

tree snake interdiction and control plan must be in place, operational, and

effective for all of the Mariana Islands; (2) current threats to all extant megapode

populations must be assessed and controlled; and, (3) the comparatively large

populations on Anatahan, Sarigan, Guguan, Pagan, and Maugmust remain at their

current population levels or be increasing for a period of 5 consecutive years.

Consideration for delisting can occur when the Micronesian megapode is

represented by 10 populations distributed among both the northern and southern

Marianas as follows:

a) at least 2 populations of 600 birds or greater. This will

require maintaining the population on Sarigan, and

restoring a large population on another island, such as

Guguan,Anatahanor Agrihan;

b) at least 3 populations of 300 or greater. This will require

maintainingor restoringpopulationson Anatahanor

Agrihan (whichever is not used for ‘a’ above), and restoring

the Alamagan population;

c) at least 2 populations of 200 or greater. This will require

maintaining and restoring the populations on Pagan and

Maug; and,
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d) at least 3 populations of 50 or greater. This will include

protecting and restoring higher populations on Aguiguan,

Asuncion, and Saipan or Tinian.

In addition, these populations must be stable or increasing for 5 consecutive years

after achieving these levels. Meeting these criteria will result in the Micronesian

megapodebeingrepresentedby over2,650individualson 10 islands,andprovide

reasonable assurance that the species will not again become endangered within the

foreseeable future throughout all or a significant portion of its range.

The order of tasks listed in the following step-down outline and narrative

does not necessarily designate the order in which these tasks should be

implemented. Priorities for action and recommended time-frames are contained

in theImplementationSchedulefor thisplan.

2. Step-downOutline

1. Survey for, protect, and manage existing populations.

11. Conduct surveys to assess status and distribution of

megapodes throughout the Marianas and assess threats.

111. Designandconductsurveys.

112. Assess threats.

12. Create and implement threat control measures.

121. Control feral ungulates.

122. Develop and implement a brown tree snake

interdictionandcontrolplan.

123. Control other introduced predators.
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124. Control poaching.

13. Protect essential habitat.

14. Gain public support for megapode conservation.

2. Conduct essential research on the ecology and biology of Micronesian

megapodes.

21. Develop better understanding of habitat use and

movements.

Developbetterunderstandingofreproductiveecology.

expansion of megapodes into suitable habitat.

Determine feasibility of enhancing reproduction on coral

islandsandestablishenhancednestingsites.

32. Develop methods of restoring native forest and conduct

forestrestorationprograms.

33. Determine success of population enhancement activities

and determine if translocations to additional islands are

necessary.

331. Determine success of population enhancement.

332. Plan and implement translocation procedures.

4. Monitor megapodepopulations.

41. Develop methods for monitoring populations on southern

islandsand monitor.

22.

3. Promote

31.
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42. Developmethodsfor monitoringpopulationson northern

islands and monitor.

3. Step-downNarrative

I.Survey for. protect. and manageexistingpopulations

.

The possibility of megapodeextinction will be greatly reduced by protecting

and managingexisting megapodepopulations and their habitat. Before

populations can be properly protectedand managed,however,megapode
distributions must be defined and threats to eachparticular population

identified.

11. Conduct surveysto assessstatus and distribution ofmegapodes
throughout the Marianas and assessthreats

.

Megapodepopulation surveysfor both the southern and northern
islands ofthe CNMI should be planned and carried out as soonas

possible. Thesesurveysshould be designedto provide accurate
population estimatesand distributions for each island.

111. Designand conduct surveys

.

The variable circular plot method is bestsuited for this typeof

survey and results from this methodwould be comparablewith
past surveyson the islands of Rota,Aguiguan, Tinian, and

Saipan.

112. Assessthreats

.

The populations on each island will havethreats unique to that
island. The islands ofTinian and Saipanwill have a greater

threat of snakeintroduction, while Aguiguan and severalofthe
northern islandssuffer from damageto forestsby feral
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ungulates.As surveysarebeingconductedbiologistswill be

ableto assessthetypesanddegreeofthreats.

12. Createand implementthreatcontrolmeasures

.

Introducedpredatorsandungulatesrepresenttwo ofthemost

prominentthreatsto therecoveryofthemegapode.A varietyof

introducedpredatorshavecontributedto thedeclineofmegapode

populationsandcontinueto be athreat. Introducedungulateshave

severelydegradedmegapodehabitaton someislandsandmustbe

controlledif recoveryobjectivesareto be achieved.

121. Control feral ungulates

.

Damageto certainislandsis soseverethattheunderstoryhas

beencompletelyremovedandtreesstanddeadwith exposed

rootsdueto theresultingerosion. Damageis mostsevere

wherepigs andgoatsor cattlearefoundtogether.Aguiguan,

Anatahan,Alamagan,PaganandSariganhaveseriousproblems

with thedestructionof nativeforest. Stepsmustbe undertaken

by CNMI-DFW to holdregularhuntson theseislands(e.g.,

onceayear)or, preferably,to undertakeacompleteeradication

programon islandsthat areknownto harborferal ungulate

populations.Work is currentlyin progressto eliminategoats

andpigs from Sariganthroughacooperativeagreement

betweentheCNMI-DFW andtheServiceasapreliminary

eradicationproject.

122. Preventthe introductionandestablishmentofbrowntree

snakes

.

Theintroductionof thebrowntreesnaketo any oftheMariana

IslandsnorthofGuamwill leadto large-scaleextinctionsof

nativewildlife. Proceduresto preventthespreadofthis
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introducedpredatorfrom Guamareamongthehighest

priorities for conservationof MarianaIslandwildlife. Ultimate

successmayrequirethereductionofthesnakepopulationon

Guam,alongwith effectiveeliminationof stowawaysnakes

from private,commercial,military, and cargoairlinersand

shipstravelingfrom Guamto otherareasofthePacific. The

Brown TreeSnakeControlPlan(BTSCP)is the first stepin

developingacoordinatedplanfor the controlof this introduced

predatorby all Pacific Islandgovernments(BTSCP1996).

Fundingfor implementationoftheplanshouldbe a high

priority.

As reportedin previoussectionsofthis recoveryplan,there

havebeennumeroussightingsof browntreesnakeson Saipan

overthepastfewyearsandthereis reasonableevidenceto

supportthehypothesisof anincipient snakepopulationon

island(E. CampbellIII, Wildlife Services,in ?itt. 1998).

Saipanis particularlysusceptibleto the introductionof brown

treesnakesfrom Guam,due to increasingtourismand

developmentwith concurrentincreasingair andboattraffic

from Guam. It is imperativethathighpriority be givento the

buildingof snakeexclosures,theuseof fumigants,trapping,

etc.,in theairportsandharborsof Saipan. In addition,CNMI-

DFW shouldundertakeregularlyschedulednight searchesand

amassivepublic educationcampaignto ensurethat snake

sightingsarepromptly reported.

Given thepresentinability to controloreradicatesnakesin the

MarianaIslands,thereis aneedto monitor theabundanceand

distributionof browntreesnakeson Saipan.By taking action

atan earlystageof thesnakeinfestation,managersmaybeable

to predictwhenMicronesianmegapodepopulationson Saipan

areatdirect risk from browntreesnakepredation(E. Campbell

III, in ?itt. 1998). Anotherimportantcomponentof
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Micronesianmegapodepreservationon Saipanis the

developmentof appropriatemanagementtechniquesthatwould

reducetherisk oftheirpredationby browntreesnakes(E.

CampbellIII, in ?itt. 1998).

Tinian is alsobelievedto bevulnerableto browntreesnake

introductionasit is subjectto military and/orcommercial

flights andcargoarriving from Guam. Precautionsoutlinedfor

Saipanshouldbe appliedto Tinian. Theuninhabitedislands

from Aguiguannortharelesslikely to be invadedby thebrown

treesnake,providedappropriatepreventativemeasuresare

taken. Theseincludethoroughinspectionsofships,airplanes,

helicopters,etc.,prior to theirarrival on theseremoteislands.

Regulationsthatrequireprecautionaryinspectionsandissuance

ofpermitsfor all visits to theseislandsshouldbeconsideredby

CNMI-DFW to assistin this effort.

123. Controlotherintroducedpredators

.

Introducedpredatorssuchascats,rats,andmonitor lizards

shouldbecontrolledin thosehabitatsknownto supportactive

megapodepopulations,aswell asotherhabitatsinto which

growingpopulationsmight disperse.Wheneverpossible,as in

thecasewith someof thesmall islands,efforts shouldbe made

to eliminateintroducedpredatorsentirely.

124. Controlpoaching

.

Huntingofadultmegapodesandcollectionof theireggshasin

thepastbeenalimiting factorto thestability andexpansionof

megapodepopulations.This maystill be animportantlimiting

factorin thenorthernislandswherelargemegapode

populationsstill exist,andmaybecomeaproblemasmegapode

populationson inhabitedislandsexpand.Both increasedlaw
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enforcementactivitiesand increasededucationofhuntersand

thegeneralpublic will be necessaryto counteractthis threat.

13. Protectessentialhabitat

.

Most of thenativeforestthatis importanthabitatfor themegapodeis

still ownedby theCNMI governmentandunderthecontrolofMPLC.

ExamplesincludetheMarpi areaof Saipan,the islandofAguiguan,

andthenorthernislands. TheCNMI-DFW shouldattemptto negotiate

with appropriateCNMI agenciesfor protectedstatusoftheseareas.

14. Gainpublic supportfor megapodeconservation

.

Publiceducationandinvolvementwill be crucial to thesuccessof

recoveryactivities. Islandresidentscouldbe involved in suchtasksas

feral animalcontrol,forestrestoration,andmegapodereintroduction

andmonitoring. Specialemphasisshouldbe givento educatingschool

childrenasto theimportanceofmegapodeconservation.

2. Conductessentialresearchon theecologyandbiology of Micronesian

megapodes

.

Therearestill manyquestionsaboutthe life historyof megapodesthatwill

beimportantto answerto achieverecoverygoals. Theneededresearchmay

requireseveralyearsandoccurconcurrentlywith actionsto preserveexisting

populations.

21. Developbetterunderstandingofhabitatuseandmovements

.

Although thegeneralhabitattypein whichmegapodesareusually

found hasbeenidentified,howtheyusethis habitatis not clearly

understood.For example,foragingandnestinghabitatneedto be

betterunderstood,aswell asterritoriality within thesehabitats.Of

particularimportanceis obtainingabetterunderstandingofinterisland
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movementsby themegapodes.Studiesof thisnaturemaybebest

accomplishedthroughbandingor radiotelemetry.

22. Developbetterunderstandingofreproductiveecology

.

Micronesianmegapodesseemto be ableto reproduceusingall of the
variousexternalheatsources,but this needsconfirmation. The

successrateofthevariousmethodsneedsto be determined.An

understandingof thesefactorswill be importantin determininghow

bestto expandmegapodenestingareasin an effort to reachrecovery

objectives.Nestmoundsin Palaushouldbe investigatedto determine

theheatsource,amountofshade,temperatureaboveambient,et

cetera.An intensivestudyofcolor-bandedindividualsin which

investigatorsmonitor birds throughreproductiveseasonson Sarigan

andGuguanshouldbe conducted.

3. Promoteexpansionof megapodesinto suitablehabitat

.

If theexistingmegapodepopulationscanbe restoredto thecapacityof

existinghabitat,thesubspecieswill be muchmoresecure.Forestrestoration

mayallow theexpansionof populationsevenfurther. Theislandson which

to concentrateaugmentationefforts will dependto a largedegreeon the

successofpreventingtheestablishmentofbrowntreesnakepopulationson

thesouthernislands.

31. Determinefeasibility ofenhancingreproductionon coralislandsand

establishenhancednestingsites

.

If Saipanbirds oncebuilt sandnestmoundsin strand,thebest

approachmaybe to re-establishcontactbetweenoccupiedhabitatand

asmall northernbeach.An alternativewould be to bring sandordark

cindersto thenativeforestoccupiedby megapodes.Eitherapproach

mayrequireclosemonitoringandprotectionfrom predationand

disturbance.Shouldenhancingnestingwith cinderpilesor hatcheries
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provefeasible,thesitesmayneedprotectivefencingandmonitoring.

32. Developmethodsof restoringnativeforestandconductforest

restorationprograms

.

Proceduresto restorenativeforestsarea highpriority for natural

resourceconservationin theMarianaIslands. This hasbegunon

Sariganwith an ungulateremovalprogram. Naturalresourcesurveys,

monitoring,andforestrestorationwill follow afterungulateremovalis

complete.

AguiguanandpossiblyAnatahanmaybe candidatesfor nativeforest

restorationefforts if feral ungulatescanbe controlledor important

habitatfenced. Programswill needto be well plannedto insure

availabilityof plantmaterials,labor,appropriatesites,and survivalof

plants. Restorationof foreston volcanicislandsmayrequiredifferent

methodsthanon coralislands.

33. Determinesuccessof populationenhancementactivitiesand determine

if translocationsto additionalislandsarenecessary

.

If populationexpansionmanagementtechniquesaresuccessful,

translocationsontootherislandsmaynot be necessaryto meet

delistingcriteria. However,if populationsfail to reachthecriteria

givenin thisplan,thentranslocationmaybe considerednecessary.

331. Determinesuccessof populationenhancement

.

Successof thepopulationenhancementefforts will be

primarily gaugedby themonitoringtechniquesdeveloped

undertask#4. Populationenhancementeffortswill bejudged

successfulif megapodepopulationsaresecurefrom threats,

increasing,andlikely to attainthedownlistinganddelisting

criteria.
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332. Planandimplementtranslocationprocedures

.

If necessary,translocationprocedureswill beplannedand

implemented.Reintroductionsusingeggsareunderwayfor the

Polynesianmegapodeand maybe helpful in developing

techniques(Rinke1993). Islandswith suitablehabitatshould

be identifiedandprioritizedfortranslocations.

4. Monitor megapodepopulations

.

Successof recoveryefforts canonly be determinedthroughanadequate

monitoringprogramwhich shouldincludereproduction,survival,

recruitment,andageandsexratios. A monitoring programwill alsoimprove

understandingofnaturalfluctuationsin megapodepopulations,suchasthose

dueto drought,andactasan indicatorofnewthreats.

41. Developmethodsfor monitoringpopulationson southernislandsand

monitor

.

ThesouthernislandsofTinian andSaipanarereadilyaccessibleto

biologistsandcanbemonitoredon aregularbasis. Aguiguanis less

accessible,but is still not asremoteasthenorthernislands. A survey

method,suchasthevariablecircularplot method, for monitoring

megapodeson thesouthernislandsshouldbe developedandthen

repeatedevery 2 yearsuntil the megapodeis delisted.

42. Developmethodsfor monitoringpopulationson northernislandsand

monitor

.

Theshortdurationof visits andruggedterrainoftenmakequick

reconnaissancesurveysnecessaryfor northernislandtrips. A “quick

anddirty” procedurethatis standardizedwould helpmaintain

consistencyandreduceobservervariationandsubjectivebiases.

Megapodepopulationsshouldbe monitoredat leastevery3 years.
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IMPLEMENTATION SCHEDULE

TheImplementationSchedulethat follows outlinesactionsandestimated
costsfor the Micronesianmegapoderecoveryprogram,asset forth in this
recoveryplan. It is a guide for meetingtheobjectivesdiscussedin the Recovery
sectionofthis plan. This scheduleindicatestaskpriority, tasknumbers,task
descriptions,durationoftasks,theagenciesresponsiblefor committingfunds,and
lastly, estimated costs. The agencies responsible for committing funds are not,
necessarily, the entities that will actually carry out the tasks. Whenmore than one
agency is listed as the responsible party, an asterisk is used to identify the lead
entity.

Theactionsidentifiedin theImplementationSchedule,whenaccomplished,
should protect habitat for the species, stabilize the existing populations and
increasethepopulationsizesandnumbers. Monetaryneedsfor all parties
involved areidentifiedto reachthis point,wheneverfeasible.

Priorities in Column1 of thefollowing ImplementationScheduleareassigned
asfollows:

Priority 1 - An actionthatmustbe takento preventextinctionor to
preventthespeciesfrom decliningirreversibly.

Priority 2 - An actionthatmustbe takento preventa significant
declinein species’population/habitatquality, or some
othersignificant negativeimpactshortofextinction.

Priority 3 - All otheractionsnecessaryto providefor full recovery
ofthespecies.
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Key to acronymsand symbolsused in the Implementation Schedule:

CNMI-DFW

GDAWR

FWS-PIE

DOD

BRD

WS

C

0

*

CommonwealthoftheNorthernMariana
Islands,Division of FishandWildlife,
Saipan

GuamDivision ofAquaticand
Wildlife Resources,Department
ofAgriculture,Agana,Guam

U.S. Fish& Wildlife Service
PacificIslandsEcoregion
Honolulu, Hawaii

Departmentof Defense

Biological ResourcesDivision,
U.S. GeologicalSurvey

U.S.Departmentof Agriculture,
Wildlife Services

ContinuousTask

OngoingTask

Indicatesleadagency
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RECOVERYPLAN IMPLEMENTATION SCHEDULE FORTHE MICRONESIAN MEGAPODE

Prior-

ity

Task Task

Description

Task

Dura-
tion
(Yrs)

Responsible

Party

Total

Cost

CostEstimates($1,000’s)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

1 111 Designandconductsurveys 2 CNMI~DFW* 20.0 10 10

FWS-PIE 10.0 5 5

112 Assessthreats 2 CNMI~DFW* 10.0 5 5

FWS-PIE 4.0 2 2

1 121 Control feral ungulates C CNMI~DFW* 275.0 30 30 30 30 30

WS 90.0 15 15 15 10 10

1 122 DeveLopandimplementabrowntree
snakeinterdiction andcontrolplan

0 CNMI~DFW* 570.0 10 40 40 40 40
GDAWR 570.0 10 40 40 40 40

DOD 570.0 10 40 40 40 40

FWS-P1E 85.0 10 10 5 5 5

WS 125.0 10 10 10 10 10

BRD 60.0 10 10 5 5 5

1 123 Control otherintroducedpredators C CNMI~DFW* 250.0 20 20 20 20 20

ws 50.0 5 5 5 5 5



RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MICRONESIAN MEGAPODE

Prior-
ity

Task Task
Description

Task
Dura-
tion
(Yrs)

Responsible
Party

Total
Cost

CostEstimates($1,000’s)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

1 124 Controlpoaching C CNMI~DFW* 75.0 5 5 5 5 5

FWS-PIE 75.0 5 5 5 5 5

13 Protectessentialhabitat 5 CNMI~DFW* 36.0 12 6 6 6 6

FWS-PIE 18.0 6 3 3 3 3

2 14 Gainpublic supportfor megapode
conservation

C CNMI~DFW* 36.0 8 2 2 2 2

FWS-PIE 18.0 4 1 1 1

NEED (Survey,protect,manage) 2,947 192 264 232 227 227

2 21 Developbetterunderstandingofhabitat
useandmovements

S CNMI~DFW* 35.0 7 7 7 7 7

FWS-PIE 10 2 2 2 2 2

BRD 10 2 2 2 2 2

2 22 Developbetterunderstandingof
reproductiveecology

5 CNMI~DFW* 25.0 5 5 5 5 5
FWS.PIE 7.5 1.5 1.5 1.5 1.5 1.5

BRD 7.5 1.5 1.5 1.5 1.5 1.5

NEED2 (Research) 95 19 19 19 19 19



RECOVERYPLAN IMPLEMENTATION SCHEDULEFORTHE MICRONESIANMEGAPODE

Prior-
ity
H

Task
H

Task
Description

Task
Dura-
tion
(Yrs)

Responsible
Party

Total
Cost

CostEstimates($1,000’s)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

2 31 Determinefeasibility of enhancing
reproductionon
coralislandsandestablishenhanced
nestingsites

5 CNMI~DFW* 34.0 2 2 10 10 10

FWS-PIE 10.0 0.5 0.5 3 3 3
BRD 10 0.5 0.5 3 3 3

2 32 Developmethodsofrestoringnative
forestandconductforestrestoration
programs

10 CNMI~DFW* 120.0 5 5 5 15 15

FWSPIE 36 1.5 1.5 1.5 4.5 4.5

BRD 36 1.5 1.5 1.5 4.5 4.5

2 331 Determinesuccessof population
enhancement

5 CNM1~DFW* 20.0

FWS-PIE 10.0

2 332 Planandimplementtranslocation
procedures

5 CNMl~DFW* 105.0
FWS-PIE 80.0

NEED (Expandpopulations) 461 11 11 24 40 40

2 41 Developmethodsfor monitoring
populationson southernislandsand
monitor

C CNMI~DFW* 45.0 3 6 6

FWS~PIE 30.0 2 4 4

2 42 Developmethodsfor monitoring
populationson northernislandsand
monitor

C CNMI~DFW* 56.0 6 10 10

FWSPIE 43.0 3 8 8



RECOVERYPLAN IMPLEMENTATION SCHEDULEFOR THE MICRONESIANMEGAPODE

Prior- Task Task
ity Description

Task
Dura-

(Yrs)

Responsible
Party

CostEstimates($1,000’s)Total FY FY FY
Cost

1998 1999 2000 2001 2002

NEET)4 (Monitor) 174 14 28 0 10 18

TOTAL COST 13,677 1236 1322 t275 ]296 [304



APPENDIX A

AGENCY AND PEER REVIEWERS

Washington.D.C. Agencies

Chief, U.S. FishandWildlife Service
Division ofEndangeredSpecies
Arlington SquareBuilding
4401N. FairfaxDr., Room452
Arlington, VA 22203

Chief,U.S. FishandWildlife Service
Division ofRefugesandWildlife
4401 N. FairfaxDr., Rm. 670
Arlington, VA 22203

Chief,Office ofPublicAffairs
U.S. FishandWildlife Service,DOI
Main InteriorBuilding
1849C. St,NW, Room3447
Washington,D.C. 20240

EnvironmentalProtectionAgency
HazardEvaluationDivision - EBB (T5769C)
401 M St., SW
Washington,D.C. 20460

LawrenceMason
Office ofInternationalAffairs (IA, Mail Stop860 ARLSQ)
U.S. FishandWildlife Service
Washington,D.C. 20240

Biological ResourcesDivision
Office ofResearchSupport
4401 N. FairfaxDr., Room725
Arlington, VA 22203
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Ms. PeggyOlwell
NationalParkService
Wildlife andVegetation
P.O. Box 37127
Washington,DC 20013

Pacific Island RecoveryTeam

TinoAguon *

Division of Aquaticand Wildlife Resources
GuamDepartmentof Agriculture
P.O.Box 2950
Agana,Guam 96910

EarlCampbell*
USDA-APHIS-Wildlife Services
Hawaii Field Station
P.O. Box 10880
Hilo, HI 96721

RobertCraig *

19 ChaplinStreet
Chaplin, CT 06235

JohnEngbring *

U.S. FishandWildlife Service
OlympiaField Office
3704Griffin LaneSE, Suite 102
Olympia, WA 98501-2192

PeterLuscomb*

HonoluluZoo
151 KapahuluAvenue
Honolulu,HI 96815

BenCamacho
Division of FishandWildlife
Lower Base
P.O.Box 10007
Saipan,MP 96950
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GaryJ.Wiles *

Division ofAquaticandWildlife Resources
DepartmentofAgriculture
P.O.Box 2950
Agana,GUAM 96910

Pacific Avifauna RecoveryCoordinating Committee

SheilaConant
GeneralScienceDepartment
UniversityofHawaii
2450CampusRoad,DeanHall, Room2
Honolulu,HI 96822

ScottDerrickson
NationalZoologicalPark
ConservationandResearchCenter
Front Royal,VA 22630

AndrewEngilis, Jr.
DucksUnlimited
9823Old Winery Place,Suite16
Sacramento,CA 95827

RobertFleischer
National ZoologicalPark
Departmentof ZoologicalResearch
SmithsonianInstitution
Washington,D.C. 20008

JonGiffin
Division ofForestryandWildlife
DepartmentofLandandNaturalResources
CentralTreeNursery
P.O. Box 457
Kamuela,HI 96743

Dr. JamesJacobi
Biological ResourcesDivision
Hawaii Field Station
Box 44
Hawaii Volcanoes,HI 96718
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Lloyd Kiff
ThePeregrineFund,Inc.
5666WestFlying Hawk Lane
Boise,ID 83709

J.MichaelScott
IdahoCooperativeFishand Wildlife ResearchUnit
CollegeofForestry,Wildlife, andRangeScience
University of Idaho
Moscow,ID 83843

U.S.Fishand Wildlife Service

BiodiversityJointVentureCoordinator
U.S. Fishand Wildlife Service
P.O. Box 50088
Honolulu,HI 96850

Listing andRecoveryProgramLeader
U.S. FishandWildlife Service
Pacific IslandsOffice
P.O. Box 50088
Honolulu,HI 96850

FederalAid Coordinator
U.S.FishandWildlife Service
P.O. Box 50088
Honolulu,HI 96850

FieldSupervisor,Pacific IslandsEcoregion
RefugesandWildlife
U.S.FishandWildlife Service
P.O.Box 50088
Honolulu,HI 96850

SeniorResidentAgent
U.S. Fish andWildlife Service
Division ofLaw Enforcement
P.O.Box 50223
Honolulu,HI 96850
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Other Federal Offices - Hawaii

Ms. LaurenBjorkman
USDA - NaturalResourcesConservationService
P.O. Box 50004
Honolulu,HI 96850

Commander,PacificDivision
NavalFacilities
EngineeringCommand
Building 258
Makalapa
PearlHarbor,HI 96860-7300

Dr. William J.Hoe
USDA-APHIS-PPQ
TerminalBox 57
Honolulu InternationalAirport
Honolulu,HI 96813

Mr. KennethNagata
c/o USDA
P.O. Box 2549
Kailua-Kona,HI 96740

MelvinN. Kaku * *

Departmentof theNavy
PacificDivision
NavalFacilitiesEngineeringCommand
PearlHarbor,HI 96860-7300

Commonwealthof theNorthern Mariana Islands

Commander
U.S. NavalForcesMarianas
PSC489, FPOAP 96536-0051

Mike Fitzgerald
Military Affairs Coordinatorto theMayor
SanJoseVillage
Tinian, MP 96952
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HonorableJosephInos
MayorofRota
OfficeoftheMayor
Rota,MP 96951

HonorableHermanManglona
Mayor,Municipality of Tinian andAguiguan
P.O.Box 59
Tinian,MP 96952

LeslieMorton * *

NaturalResourcesManager
U.S.NavalForcesMarianas
PSC489, FPOAP 96536-0051

ArnoldPalacios,FormerDirector*

Division ofFishandWildlife
Commonwealthof theNorthernMarianaIslands
Saipan,MP 96950

DavidQuitugua,Director
Division ofFishandWildlife
CommonwealthoftheNorthernMarianaIslands
Saipan,MP96950

MargaritaWonenberg
Secretary
DepartmentofNaturalResources
Commonwealthof theNorthernMarianaIslands
Saipan,MP 96950

JeffreySchorr
Field Representative,CNMI
DepartmentoftheInterior
P.O.Box 2622
Saipan,MP 96950

ResidentSecretary
Departmentof LandsandNaturalResources
Rota,MP 96951
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GovernorFrolianC. Tenorio
CommonwealthoftheNorthernMarianaIslands
Office oftheGovernor
CapitolHill
Saipan,MP 96950

Guam

HonorableCarl Gutierrez
Governor,Territoryof Guam
Agana,Guam 96910

MichaelKuhlmann,Chief
Division ofAquaticand Wildlife Resources
DepartmentofAgriculture
P.O. Box 2950
Agana,GUAM 96910

Rufo J.Lujan, FormerChief*

Division ofAquaticand Wildlife Resources
DepartmentofAgriculture
P.O. Box 2950
Agana,GUAM 96910

Libraries

NorthernMarianasCollege
Library
P.O. Box 1250
AsterlajeCampus
Saipan,MP 96950

University ofGuam
RFK Memorial Library
UOG Station
Mangilao,Guam96923

Other InterestedParties

BishopMuseum
DepartmentofZoology
1525BerniceSt.
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P.O. Box 19000A
Honolulu,HI 96817-0916

Rene’W.R.J. Dekker*

NationalMuseumof NaturalHistory
P.O. Box 9517
2300RA LEIDEN
TheNetherlands

StevenG.Fancy,PhD. **

Biological ResourcesDivision
Hawaii Field Station
Box 44
Hawaii Volcanoes,HI 96718

Field Museumof NaturalHistory
Departmentof Zoology
Bird Division
RooseveltRd. at LakeShoreDr.
Chicago,IL 60605
Attn: DavidWillard

Holly Freifield *

Departmentof Geography
University ofOregon
Eugene,OR97403

Philip 0. Glass*

U.S. FishandWildlife Service
17629El Camino Real
Houston,TX 77058

Mr. RobertGustafson
MuseumofNaturalHistory
900 ExpositionBlvd.
Los Angeles,CA 90007

Darryl N. Jones
AustralianEnvironmentalStudies
Griffith University
Nathan,Qld 4111
Australia
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Dr. Ann P. Marshall *

U.S.Fish andWildlife Service
Pacific IslandsOffice
P.O.Box 50088
Honolulu,HI 96850

JamesD. Reichel *

MontanaNaturalHeritageProgram
1515E. 6th Ave.
Helena,MT 59620

Clifford G. Rice *

U.S. Army ConstructionEngineeringResearchLaboratories
P.O.Box 9005
Champaign,IL 61826-9005

BenignoSablan,FormerSecretary*

DepartmentofNaturalResources
CommonwealthoftheNorthernMarianaIslands
Saipan,MP 96950

Mr. Fred& Schmidt
Head,DocumentsDepartment
TheLibraries
ColoradoStateUniversity
Ft. Collins,CO 80523-1879

Mr. DerekStinson*
12106SE 314thPlace
Auburn,WA 98092

JanTenbruggencate
HonoluluAdvertiser
P.O. Box 524
Lihue,HI 96766-0524

Dave Worthington*

U.S. FishandWildlife Service
Pacific IslandsOffice
P.O. Box 50088
Honolulu,HI 96850
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Environmental Organizations

MarianasAudubonSociety
P.O. Box 4425
Agana,Guam 96910

Dr. StevenMontgomery
ConservationCouncil of Hawaii
P.O. Box 2923
Honolulu,HI 96802

Mr. MichaelSherwood
EarthJustice
180 MongomerySt., Suite1400
SanFrancisco,CA 94109

Ms. MarjorieF.Y. Ziegler
EarthJustice
212 MerchantSt., Suite202
Honolulu,HI 96813

David T. Aldan *

Division of FishandWildlife
CommonwealthoftheNorthernMarianaIslands
Saipan,MP 96950

DonnaO’Daniel,FormerFishandWildlife Biologist *

U.S.Fish andWildlife Service
P.O.Box 26
Tinian, MP 96952

ScottJohnston*
U.S.FishandWildlife Service
4401 FairfaxDr.
Arlington, VA 22203

(*) PersonsandAgencieswho providedinformationnecessaryfor the
developmentof thePlan.

(**) PersonsandAgencieswho providedcommentson the Draft Plan.
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APPENDIX B

SUMMARY OF COMMENTS

TheU.S. FishandWildlife Servicereceivedcommentson theDraft Recovery
Planfor theMicronesianMegapodefrom DepartmentoftheNavy, the Biological
ResourceDivision oftheU.S. GeologicalSurvey,theStateof Hawaii’s LandUse
CommissionandOffice of HawaiianAffairs, andoneprivateindividual. Manyof
theeditorialandorganizationalcommentsprovidedhavebeenincorporatedin the
textofthis document.Additional commentsareaddressedspecificallybelow.

Comment1: Thepopulationcriteriafor delisting,namelypopulationsof various
sizeson atleast 10 different islandsin theMarianasseemsarbitrary. Additional
explanationandjustification for thepopulationtargetlevelswould makethe
populationlevelsseemlessarbitrary.

ServiceResponse:Recovery-levelpopulationnumbershavebeenderivedfor this
recoveryplanutilizing guidelinesoutlinedby theIUCN (InternationalUnion for
theConservationofNature, 1996RedList Categories).Accordingto oneofthe
generalcriteria,an endangeredspecieswith fragmentedor isolatedsubpopulation
structurescanbe reclassifiedas“vulnerable” when10 ormorepopulationsare
established.Theestablishmentandmaintenanceofstablepopulationson 10 of
the 15 original islandsis deemedreasonableandprudentfor theprotectionofthis
speciesbasedon saidguidelinesandbestscientificknowledgeat thepresenttime.

Comment:TheNavyhasalreadydevelopedand implementedabrowntreesnake
(BTS) controlplanfor theNavy and Departmentof Defense(DOD) controlled
pointsof egresson Guam,aswell asinterdictionproceduresfor military exercises
carriedout in theMarianaIslands. DOD presentlyfundstheU.S. Departmentof
Agriculture, Wildlife Servicesfor BTS operationalcontrolon Guamandother
Pacific Islands. It is notclear ... if additionalfunding is beinglookedator if this
is taking into accountDODmoneythat hasalreadybeenspent.

ServiceResponse:Therecoveryimplementationscheduleis merelyan attemptby
theServiceto providea roughestimateofwhat it wouldcostto implementthe
variousrecoverytasks. Implementationschedulesdo not takeintoaccount
moniesthathavebeenpreviouslyspent. Task122of the implementationschedule
reflectsan estimateofthefractionof futureBTS dollarsthatwill directly impact
therecoveryof themegapode.
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Comment:Theassessmentof threatscannotbe accomplishedby field biologists
ascollateralduty whileperformingsurveys. It is suggestedthattheassessmentof
threatsbe includedunderessentialresearchin thestep-downnarrative.

ServiceResponse:Thestep-downnarrativeis designedto providegeneral
guidanceto assistbiologistsin the implementationof conservationmeasures.
Dueto theremotenessof manyof themegapodepopulations,it will be necessary
for biologiststo concurrentlycollect surveyandmonitoring dataandconductthe
neededresearchduring individualexpeditions.
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Region 1
U.S. Fish and Wildlife Service
Ecological Services
911 N.E. 11th Avenue
Portland, Oregon 91232-4181
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