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EXECUTIVE SUMMARY
Atlantic CoastPiping Plover RevisedRecoveryPlan

CURRENT STATUS: The AtlanticCoastpipingplover(Charadriusmelodus)populationbreedsoncoastal
beachesfromNewfoundlandto NorthCarolina(andoccasionallyin SouthCarolina)andwintersalongthe
Atlantic Coastfrom NorthCarolinasouth,alongtheGulfCoast,andin theCaribbean.Sincebeinglistedas
threatenedin 1986,thepopulationhasincreasedfromapproximately800pairsto almost1350p~in 1995;
however,mostofthe apparentincreasebetween1986 and 1989is attributableto increasedsurveyeffort in two
States,andthepopulationincreasebetween1989and 1995hasbeenveiyunevenlydistributed. Since1989,the
NewEnglandsubpopulationhasincreased346pairs,while theNew York-NewJerseyandtheSouthern(DE-
MD-VA-NC) subpopulationsgained62 and18p~ respectively,andtheAtlantic Canadasubpopulation
declinedby 34 pairs. SubstantiallyhigherproductivityrateshavealsobeeiiobservedinNewEnglandthan
elsewherein thepopulation’srange.Recoveiyof theAtlantic Coastpipingploverpopulationis occurringin the
contextof anextremelyintensiveprotectioneffort now beingimplementedon anannualbasis. Pressureon
Atlantic Coastbeachhabitatfrom developmentandhumandisturbanceis pervasiveandunrelenting,andthe
speciesis sparselydistributed.

HABITAT REQUIREMENTS AND LIMiTING FACTORS: Pipingploversnestabovethehightide line
oncoastalbeaches,sandllatsattheendsofsandspitsandbarrierislands,gently slopingforedunes,blowoutareas
behindprimarydunes,sparselyvegetateddunes,andwashoverareascutintoor betweendunes.Feedingareas
includeintertidalportionsofoceanbeaches,washoverareas,mudflats,sandflats,wracklines, andshorelinesof
coastalponds,lagoons,or saltmarshes.Winteringploverson theAtlanticCoastaregenerallyfoundat accreting
endsofbarrierislands,alongsandypeninsulas,andnearcoastalinlets.

Lossanddegradationof habitatduetodevelopmentandshorelinestabilizationhavebeenmajorcontributorsto
thespecies’decline. Disturbanceby humansandpetsoftenreducesthefunctional suitabilityof habitatand
causesdirectandindirectmortalityof eggsandchicks. Predationhasalsobeenidentifiedasamajorfactor
limiting pipingploverreproductivesuccessatmanyAtlanticCoastsites,andsubstantialevidenceshowsthat
humanactivitiesare affectingtypes,numbers,andactivity patternsofpredators,therebyexacerbatingnatural
predation.

RECOVERY OBJECTiVE: TheprimaryobjectiveoftherevisedrecoveryprogramistoremovetheAtlantic
CoastpipingploverpopulationfromtheList of EndangeredandThreatenedWildlife andPlantsby:
(1) achievingwell-distributedincreasesinnumbersandproductivityofbreedingpairs,and(2) providingfor
long-termprotectionofbreedingandwinteringploversandtheirhabitat.

RECOVERY CRITERIA: DelistingoftheAtlantic Coastpipingploverpopulationmaybeconsideredwhen
thefollowingcriteriahavebeenmet:

I. Increaseandmaintainfor five yearsa totalof2,000breedingpairs,distributedamongfour recoveryunitsas
follows: Atlantic Canada,400pairs;NewEngland,625 pairs; NewYork-NewJersey,575 pairs;Southern
(DE-MD-VA-NC),400pairs.

2. Verify theadequacyof a2,000-pairpopulationofpipingploversto maintainheterozygosityandallelic
diversityoverthe longterni.
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EXECUTIVESUMMARY(Cent)

3. Achievefive-yearaverageproductivityof 1.5 fledgedchicksperpair in eachofthefour recoveryunits
describedin criterion 1, basedon datafrom sitesthatcollectivelysupportat least90%of the recoveryunit’s
population.

4. Institutelong-termagreementsto assureprotectionandmanagementsufficientto maintainthepopulation
targetsandaverageproductivityin eachrecoveryunit.

5. Ensurelong-termmaintenanceofwinteringhabitat,sufficientin quantity, quality, anddistributionto
maintainsurvival ratesfora 2,000-pairpopulation.

ACTIONS NEEDED:

1. Managebreedingpiping ploversandhabitatto maximizesurvivalandproductivity.
2. Monitorandmanagewinteringandmigrationareasto maximizesurvivalandrecruitmentintothebreeding

population.
3. Undertakescientific investigationsthatwill facilitaterecoveryefforts.
4. Developandimplementpublicinformationandeducationprograms.
5. Reviewprogresstowardsrecoveryannuallyandreviserecoveryeffortsasappropriate.

In furtheranceof action 1, appendicestothisplan include: (a)guidelinesformanagingrecreationalactivitiesin
pipingploverbreedinghabitatto avoiddirectmortality, harassment,and/orharm(AppendixG); and(b)
guidelinesforpreparationandevaluationofpermit applicationsfor incidentaltakeof pipingplovers(Appendix
H).

ESTIMATED COSTS (in thousands):

~ED1 ~EDA ~ED~ IQI&

FYI 1885 150 330 60 3 2428

FY2 1960 142 327 60 3 2492

TOTAL 5880 434 944 180 9 7447

Costs beyond FY 3 will be determinedastherecoveryprogramproceeds.

DATE OF RECOVERY: A 168%increase in the NewEngland population between 1989 and 1995
demonstrates that rapid recovery is possible with intensive protection efforts. Contingentonvigorous
implementation of all recovery tasks, full recovery is anticipated by the year 2010.
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* * *

The following recoveryplanrevisiondescribesrecoveryprogressto dateanddelineates
furtheractionsrequiredto recoverand/orprotectthethreatenedAtlantic Coastpopulationofthe
pipingplover (Charadnusmelodus).Attainmentofrecoveryobjectivesandavailabilityof fundswill
besubjectto budgetmyandotherconstraintsaffectingthepartiesinvolved,aswell as theneedto
addressotherpriorities.

This plandoesnot necessarilyrepresenttheviewsorofficial positionofany individualsor
agenciesotherthantheU.S. FishandWildlife Service. Recoveryplansaresubjectto modificationas
dictatedby newfindings,changesin speciesstatus,andthecompletionofrecoverytasks.

Literaturecitationsshouldreadasfollows:

U.S. FishandWildlife Service. 1996. Piping Plover(Charadnusmelodus),Atlantic Coast
Population,RevisedRecoveryPlan. Hadley,Massachusetts.258pp.

Additional copiesof thisplancanbepurchasedfrom:

U.S.FishandWildlife ReferenceService
5430GrosvenorLane,Suite 110
Bethesda,Maryland 20814
301-492-6403or 1-800-582-3421

Documentcostsvaryaccordingto numberof pages.
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PART I: INTRODUCTION

OnJanuary10, 1986,thepiping plover (Charadnusmelodus)waslisted asendangeredand

threatenedunderprovisionsoftheEndangeredSpeciesAct of 1973(ESA), as amended(U.S. Fishand

Wildlife Service1985). Thisspeciesbreedsonly inNorthAmericain threegeographicregions(Figure

1). TheAtlantic Coastpopulationbreedson sandybeachesalongtheeastcoastofNorthAmerica,

from Newfoundlandto SouthCarolina. TheGreatLakespopulationhistoricallynestedon sandy

beachesthroughouttheGreatLakes,but hasdeclineddramaticallyandnowoccursonjustafew sites

on theupperlakes. Thethird populationbreedson majorriver systemsandalkali lakesandwetlands

of theNorthernGreatPlains.

In theFinalRulelisting thepiping ploveracrossitsrange,theU.S. FishandWildlife Service

(USFWS)designatedtheGreatLakespopulationasendangeredandtheAtlantic CoastandNorthern

GreatPlainspopulationsas threatened.To facilitaterecoveryeffortsfor piping ploversoverthiswide

geographicarea,theUSFWSappointedtwo recoveryteams.TheGreatLakes/NorthernGreatPlains
RecoveryTeamdevelopeda recoveryplan(USFWS 1988a,1994a)andmakesmanagement

recommendationsfor thosetwo ploverpopulations,whilethe Atlantic CoastRecoveryTeamhas

fulfilled anidenticalrole for ploversalongtheEastCoast. Furthermore,two Canadianrecoveryteams
provideguidancefor activitiesto recoverAtlantic CoastandPrairiepiping ploversin thatcountry

(CanadianWildlife Service1989);coordinationof recoveryactivitiesbetweenthetwocountriesis

facilitatedthroughexchangeof observers(i.e.,non-members)amongrecoveryteamsandfrequent

communications.

Theplanoutlinedin this documentis thefirst revisionofthe 1988 Atlantic CoastPiping

PloverRecoveryPlan(USFWS1988e). It reportson progressto dateandcontinuingrecoveryissues,

andprovidesa strategyforrecoveryoftheentireAtlantic Coastpipingploverpopulation,albeitsite-

specificrecommendationsarelimited to theUnitedStatespartof its range.
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Figure 1. CurrentBreedingandWinteringDistribution ofPipingPloversin NorthAmerica
(takenfrom Haig andPlissner1992)

Atlantic CoastPipingPIoverRevisedRecoi~’eryPlan2



DESCRIPTION AND TAXONOMY

Thepiping plover is asmallNearctic(i.e.,NorthAmerican)shorebirdapproximately17

centimeters(7 inches)long with awingspreadof about38 cm (15in) (Palmer1967). Wilcox (1959)

foundthatbreedingfemaleswereslightly heavierthanmales(55.6gramsvs. 54.9 g),hadslightly

shortertail lengths(50.5millimetersvs. 51.3 mm),buthadsimilar wing lengths. Breedingbirdshave

whiteunderparts,light beigebackandcrown, white rump,andblackuppertail with a whiteedge. In

flight, eachwing showsasingle,whitewing stripewith blackhighlights atthe~iist jointsandalong

thetrailingedges.Breedingplumagecharacteristicsareasingleblackbreastband,whichis often

incomplete,andablackbaracrosstheforehead. Theblackbreastbandandbrowbararegenerally

morepronouncedin breedingmalesthanfemales(Wilcox 1939). The legsandbill areorangein

summer,withablacktip on thebill.

In winter, thebirds losetheblackbands,thelegsfadefrom orangeto paleyellow,andthebill

becomesmostlyblack. Palmer(1967)providesfurtherdetailson theplumageandother

characteristicsofthepiping plover.

Formanyyears,ornithologistshavedebatedthedesignationoftwo subspeciesof piping

plover. Moser(1942)arguedthattheextentandbrightnessofbreastbandsdistinguishedinlandand

Atlantic breeders,facilitatingtheacceptanceof two subspecies,theinlandC. m. circumcinch*sandthe

coastalC. m. melodus,by theAmericanOrnithologists’Union (AOU) (AOU 1945). Wilcox (1959)

consideredthesubspeciescircumcznchtsofdubiousvalidity, notingoccurrenceof complete

breastbandson 18%of thebirdsthathetrappedon Long Island,lackofappreciabledifferencesin

wing andtail measurementsofbirdswith differentplumagetypes,andabsenceofrelationshipamong

plumagesof adultsandoffspring. Electrophoreticanalyses(Haig andOring 1988a)did notdetectany

geneticdifferencesamonglocal or regionalpopulationsin Saskatchewan,Manitoba,NorthDakota,

Minnesota,andNewBrunswick. Although theAOU (1957, 1983)continuesto officially recognize

thetwo subspecies,Haig and0mg(1988a)conclude,thatcurrentinformationdoesnotsupport

subspeciesdesignation.

Protectionof the entirespeciesCharadnusmelodusundertheESAreflectsits precarious

statusrangewide,buttheUSFWSalsorecognizesthreedistinctpiping ploverpopulationsegments,

onedesignatedas endangered,two as threatened.Recoveryobjectiveshavebeenestablishedforeach

population. Despiteintensivecensusingof breedingsitesrangewideatleastsince 1986 aswell as

Atlantic CoastPipingPloverRevisedRecoveryPlan 3



markingofmorethan2,700birdsbetween1981 and1989(J.L. Spinks,U.S. Fish andWildlife

USFWS,in Iitt. 1989),no interchangebetweenAtlantic Coastandinlandbreedingpopulationshas

beenreported.Althoughsomeminglingof birds from variousbreedingpopulationsoccursin

winteringhabitat(Haig and0mg 1988b,HaigandPlissner1993),all availableevidenceshowsthat

Atlantic Coastpiping ploversform adistinctbreedingpopulation.Dispersalwithin theAtlantic Coast

populationis discussedunderBreedingSiteFidelity andDispersal,page28.

LIFE HISTORY AND ECOLOGY

BREEDING

ThebreedingchronologyoftheAtlantic CoastCharadriusmeloduspopulationsin theUnited

Statespartof its rangeisillustratedin Figure2. A descriptionof breedingbehaviorandhabitatuseis

providedbelow.

Arrival andCourtship

Pipingplovershavebeenobservedas early as February 24 in Virginia (Cross1991),March

11 in NewYork (Goldin 1990), March 15 in Massachusetts (Maclvor 1990), and March 28 in Nova

Scotia (Mills 1976, cited in Cairns 1977). Cross (1991) reportedthat feedingwasthemostcommon

plover activityduringMarch inVirginia. Cairns(1977)alsoreportsearlyseasonflockingofunpaired

birds inneutralfeedingareas(i.e.,areasnot defendedthroughterritorialbehaviors)in NovaScotia.

By earlyApril, malesbeginto establishterritories(Patterson1988,Maclvor 1990,Cross

1991),which theydefendaggressivelyagainstadjacentmalesby performing“horizontalthreat,”

~parallelrun,” andaerialdisplays,characterizedby Caims(1982). Parallelrunsmaycoverdistances

up to 100 meters, while aerialdisplaysmaybeperformedfromjustabovegroundlevel up to

approximately35 in and are generallyaccompaniedby continuousvocalization. Courtshiprituals

includetilt displays,tossingof shellfragments,andscrapingofmultiple shallowdepressionsin the

sand.Cairns(1982)alsoprovidesdescriptionsof copulatoryactivities.

Pipingploversaremonogamous,butusuallyshiftmatesbetweenyears(Wilcox 1959,Haig

andOring 1988c,Maclvor 1990)and,lessfrequently,betweennestingattemptsin agivenyear(Haig

4 Atlantic CoastPipingPloverRevisedRecoveryPlan
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andOring 1 988c,Macivor 1990,Strauss1990). Ploversareknownto breedatoneyearofage

(Maclvor 1990,Strauss1990,Haig 1992),but therateatwhichthis occursis unknown.

Nests

Pipingplovernestsaresituatedabovethe high tide lineon coastalbeaches,sandflatsatthe

endsofsandspitsandbarrierislands,gentlyslopingforedunes,blowout’ areasbehindprimarydunes,

andwashover2areascut into orbetweendunes.Theymayalsoneston areaswheresuitabledredge

materialhasbeendeposited.Nestsitesareshallowscrapeddepressionsin substratesrangingfrom

fine grainedsandto mixturesofsandandpebbles,shells,orcobble(Bent 1929,Burger 1987a,Cairns

1982,Patterson1988,Flemmingetat. 1990, Maclvor 1990, Strauss1990). Nestsareusuallyfound

in areaswith little orno vegetationalthough,on occasion,pipingploverswill nestunderstandsof

Americanbeachgrass(Ammophilabreviligulata)orothervegetation(Patterson1988,Flemmingetat.

1990,Maclvor 1990).

NestingJ)e,usities

Pipingploversareterritorialnesters,defendingbothnestingandbroodrearingterritoriesfrom

conspecifics3(Wilcox 1959, Cairns1977). Observednestingdensitiesarehighlyvariable,however.

Wilcox (1959)reportedthatnestsofadjacentpairsareusuallyspaced200feetormoreapartandare

seldomcloserthan100 feet. Nestsin Cairns’(1977)primarystudyareain NovaScotiaaveraged

about50 m apart,but theshortestdistancebetweentwo simultaneouslyactivenestswas3 m. Elias-

Gerken(1994)notedcontrastingdensitiesofpairswithin herstudyareaonNew York’s centralbarrier

islands;in 1992, shelocated2.1 pairsperkilometeron WesthamptonIslandand1.8 pairsperkm on

JonesIsland,comparedwith 0.2 pairsperkm on Fire Island.

Datagatheredto dateatNew Englandsiteswhereproductivityhasbeenhigh andthe

populationhasincreasedin recentyearssuggestthat, at mostsites,observednestingdensitiesmaybe

Blowoutsare distinctive bowl-likes areaswithin the interdune areacausedby wind erosionbehind theprimary
dune ridge~,theoceanviewis oflenobstructed.

2 Washoverareasarc created by the flow ofwater through the primazy dune line with depositionofsand onthe

barrier fiats,marsh,or into the lagoon,dependingonthestorm magnitude and thewidth ofthe beach(Lcatherman
1979). Nestsmay besituatedon portions of thesestorm-createdareasthat are relatively dty during thenesting
season,while ploversmayfeedon any portions that staymoist.

~ Conspecificsare other membersof thesamespecies,in this case,other piping plovers.

6 Atlantic CoastPipingPloverRevisedRecoveryPlan



afunctionofavailablebreedingbirds,which maybelimited becauseofdepressedproductivityfor

manyyears. Dramaticincreasesin breedingdensitieshaveoccurredwithoutdeclinesin productivity

that might suggest overcrowding. For example, the piping plover population on the Cape Cod

NationalSeashorein Massachusettsincreasedfrom 13 pairs in 1988 to72p~s in 1994,while

averageproductivityin thesameareaincreasedfrom 0.9 chicksperpair in 1988 to 2.1 and 2.5chicks

perpair in 1993 and1994,respectively(Brownand Hoopes1993; S.M. Melvin, Massachusetts

DivisionofFisheriesandWildlife, in litt. 1994). Similarly, thenumberofbreedingpairsat Crane

Beach,Massachusettsincreasedfrom five pairsin 1986to 18 in 1993; thelowestproductivity

recordedon thesiteduringthis periodwas1.8 chicksperpair in 1990 (Rimmer 1994). In Maine,15

pairswith averageproductivityof1.7 chicksperpairnestedatSeawalVPopham/HunnewellBeachin

1993,whereonly twopairswererecordedin 1981 (1. Jones, Maine Audubon Society, in litt. 1992,

1993). The nesting population on abouteighthectaresat GoosewingBeachin Rhode Island increased

from three pairs in 1986 to ninepairsin 1994, when productivity was over 2.6 chicks per pair (C.

Raithel,RhodeIslandDivision ofFishandWildlife, in liu. 1994).

Egg-laying and Incubation

Eggsmaybepresenton thebeachfrommid-April to lateJuly. Clutchinitiation dateshave

beenrecordedasearlyasApril21 in Virginia (Cross1991),April 15 in NewYork (C. Brittingham,

TheNatureConservancy,pers.comm. 1994),April 20 in Massachusetts(Maclvor 1990),andApril

24 in NovaScotia(Cairns1977).

Pipingploversgenerallyfledgeonly asinglebroodperseason,butmayrenestseveraltimesif

previousnestsarelost or, infrequently,if abroodis lost within severaldaysofhatching(Wrenn1991,

Goldin I 994a,Rimmer1994). A few extremelyrareinstancesofadultsrenestingfollowing fledging

of anearlybroodhavealsobeenobserved(J. Victoria, ConnecticutDepartmentofEnvironmental

Protection,in hit. 1994;Bottitta etal. 1994). Onefemaleon CapeCodwasobservedin fivenesting

attemptslaying atotal of 19 eggsin a season(Maclvor1990). Renestsoften occuronthesamesite,

butmovementsbetweensiteshavealsobeenrecorded(Cross1990,Maclvor 1990).

A comparisonofdatafrom NorthCarolina(Coutueta). 1990, McConnaugheyeta). 1990,

Wrenn1991),RhodeIsland(C. Raithel,files), andNovaScotia (Cairns1977),revealscompleted

clutchesfrom first nestattemptsasearlyasmid-April andaslate asmid-June,with a peakin all three

areasbetweenApril 30 andMay 7. Nestinitiation appearsto beslightly laterin Quebec,Prince

EdwardIsland,andon theeasternshoreofNewBrunswick,with a peakofnestinitiation in mid-May

Atlantic CoastPipingPloverRevisedRecoveryPlan 7



to earlyJune(Morse1982,TuIl 1984,ShafferandLaporte1992). Althoughnestsmaybeinitiatedas

lateasJuly 25,fewnestshatchafterJuly 15,and thelatestrecordedhatchdateisJuly 31 in

Massachusetts(Maclvor 1990).

Clutchsizefor aninitial nestattemptis usuallyfour eggs,onelaideveryotherday. Eggsare

pyriform in shape,with variablebuffto greenishgroundcolormarkedwith blackorbrownspots.

Cairns(1977)andWilcox (1959)reportedmeanegglengthsof32.5 mm(n 215)and31.7mm(n=

26),respectively.Plovernestsandeggsarevery difticult to detect,especiallyduringthe6-7dayegg-

laying phasewhenthebirdsgenerallydo not incubate(Goldin 1994a).

Full-timeincubationusuallybeginswith thecompletionofthe clutch,averages27-30days,

andis sharedequallybyboth sexes(Wilcox 1959,Caims1977,Maclvor 1990).

Brood-rearing

Eggsin a clutchusuallyhatchwithin fourto eighthoursofeachother,but thehatchingperiod

ofoneormoreeggsmaybedelayedby up to 48 hours(Cairns1977,WolcottandWolcott 1994).

Chicksareprecocial’,oftenleavingthenestwithin hoursofhatching(Wilcox 1959,Cairns 1982,

WolcottandWolcott 1994),butaretendedby adultswho leadthechicksto andfrom feedingareas,

shelterthemfrom harshweather,andprotecttheyoungfrom perceivedpredators(seefollowing

section).Broodsmaymovehundredsofmetersfrom thenestsite duringtheirfirst weekoflife (Table

1). Chicksremaintogetherwith oneorbothparentsuntil theyfledge(areableto fly) at25 to 35 days

ofage. Dependingon dateofhatching,flightlesschicksmaybepresentfrom mid-Mayuntil late

August,althoughmostfledgeby theendofJuly (Patterson1988,Goldin 1990,Maclvor 1990,

Howardeta!. 1993).After fledging,adultsandyoungmaycongregateon neutral(non-territorial)

feedinggroundsprior to southwardmigration(Cairns 1977).

Most time budgetstudiesrevealthatchicksspenda very high proportionoftheirtime feeding

(Table2). Cairns(1977)foundthatpiping ploverchickstypically tripled theirweightduringthefirst

twoweeksafterhatching;chicksthat failed to achieveatleast60%ofthis weightgainby day 12 were

unlikelytosurvive. Loegering(1992)foundthatchick weightandlengthofexposedbill measuredat

fouror five daysofageweresignificantlyhigherfor chicksthatultimatelyfledgedthanfor thosenot

surviving.

Precocial birds are mobile and capableofforaging for themselveswithin severalhours ofhatching.
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Table 1. Summary ofChick Mobility Data

Source

Patterson(1988:40)

Location

MaiylandandVirginia

Data

Eighteenof38 broodsmovedto feedingareasmorethan 100
metersfromtheirnests;5 broodsmovedmorethan600
meters(distancemeasuredparalleltowrackline).

Cross(1989: 23) Virginia

CoutuelaL (1990:12) NorthCarolina

At 3 sites,observersrelocatedbroodsatmeandistances
from theirnestsof 153 m+1-97 m (44 observations,14
broods),32 m+1-7 m (8observations,3 broods),and492m
+/-281 m (12 observations,4 broods).

Observationsof II broodsaveraged212 m fromtheirnests;
3 broodsmoved400-725m from nestsites.

Strauss(1990: 33) Massachusetts Tenchicksmovedmorethan200m during first 5 dayspost-
hatchwhile 19 chicksmovedlessthan200metersduring
sameinterval.

Loegering(1992: 72) Maiyland Distancesbroodsmovedfrom nestsduringfIrst 5 dayspost-
hatchaveraged195 m in bayhabitat(n10),141 min
interior habitat(n36),and 131 m in oceanhabitat(n’~4 1).
By 21 days,averagemovementin eachhabitathad,
respectively,increasedto 850m (n1),464 m(n10),and
187 m (n69). Onebroodmovedmorethan 1000mfrom
its nest.

Melvin etaL (1994) Massachusettsand
NewYork

In 14 incidentsinwhich 18 chickswerekilledby vehicles,
chicksweremnover~l0mto5900mfromtheinests.In
7 of theseinstances,mortalityoccurred=200m from the
nest.
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Table2. SummaryofChickTimeBudgetData

Source

Flemming(1984: 27)

Loegering(1992: 74)

Location

Nova Scotia

Maxyland

Elias-Gerken(1994: 51) NewYork

Goldin (1993b:44) NewYork

Data

Majorchickactivitieswerefeeding(80.5%oftime) and
beingbrooded(15.7%). Percentof timespentfeedingwas
34%for chicksages0-5 days,andabove890hfor all age-
classesover5 daysold.

Chicks3-10daysold inbaybeach,interior,andocean
habitatsspent76%,80%,and 37%oftheir timefeeding,
respectively.Time spentforagingby chicks11-20daysin
therespectivehabitatswas82%,88%,and56%.

Onaverage,chicksspent73-75%of their timeforagingand
13-16%resting.Foragingaccountedfor58-73%oftime of
chicks0-2daysold, 73-75%for chicks3-10daysold, 82-
77%for chicks11-20daysold, and76-75%for chicks21-25
daysold.

In 1988,61%ofchickobservationswereoffeeding,11%
beingbroodedor guarded,100/.maintenance,100h
locomotion,and6%disturbance.In 1989,percentageswere
59~/ofeeding,24%maintenance,7%disturbance,6%
locomotion,and4%beingbroodedor guarded.

Hoopes(1993:33) Massachusetts Chicksdevoted35%of theirtimeto feedingbehaviors,39%
to maintenance,15%to disturbance-relatedbehaviors,4% to
locomotion,2% to beingbrooded,and5% to otherbehaviors.

Burger(1991:44)

Goldin(1993a:16)

NewJersey

RhodeIsland

Chicksspent22%of theirtimefeeding,27%alert,39%
runningawayfrompeople,and10%crouched.

Chicksdevoted72%oftheir timeto feedingand17%to
maintenancebehaviors;4%oftheirtime wasspentin
disturbancebehaviors.All otherbehaviorsaccountedfor 7%
oftheirtime.
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DefenseofNestsandChicks

Cryptic colorationis a primarydefensemechanismfor this species;nests,adults,andchicks

all blendwith theirtypical beachsurroundings.Chickssometimesrespondtovehiclesand/or

pedestriansby crouchingandremainingmotionless(Cairns1977,Tull 1984,Goldin 1993b,Hoopes

1993). Adult pipingploversalsorespondto intruders(avianandmammalian)in theirterritoriesby

displayingavarietyofdistractionbehaviors,includingsquatting,falsebrooding,running,andfeigning

injury. Distractiondisplaysmayoccurat anytime duringthebreedingseason,butaremostfrequent

andintensearoundthetimeofhatching(Caims1977). Distancesat which ploversreactto human

disturbanceareswnmarizedin Table3.

FeedingHabitatand Habits

Ploverfoodsconsistofinvertebratessuchasmarineworms,fly larvae,beetles,crustaceans,

andmollusks(Forbush1925, Bent 1929,Caims1977,Nicholls 1989, Gibbs1986, Shafferand

Laporte 1994). Burger(1994)foundmorepolychaetewormsin coresamplestakenfrom intertidal

areaswhereploverswerefeedingthanin randomsamples.

Feedingareasincludeintertidalportionsofoceanbeaches,washoverareas,mudfiats,

sandfiats,wracklines’, andshorelinesofcoastalponds,lagoons,orsaltmarshes(Gibbs 1986,Coutu

eta). 1990,Hoopeseta). 1992,Loegering1992,Goldin 1993b). Studieshaveshownthat therelative

importanceofvariousfeedinghabitattypesmayvaryby site(Gibbs 1986,Coutueta). 1990,

McConnaugheyeta). 1990,Loegering1992,Goldin I 993b,Hoopes1993,Elias-Gerken1994)andby

stagein thebreedingcycle(Cross1990). Adults andchickson a givensitemayusedifferentfeeding

habitatsin varyingproportion(Goldineta). 1990). Duringcourtship,nesting,andbrood-rearing,

feedingterritoriesaregenerallycontiguousto nestingterritories(Cairns 1977),althoughinstances

wherebrood-rearingareasarewidely separatedfrom nestingterritoriesarenotuncommon(seeTable

1). Feedingactivitiesofbothadultsand chicksmayoccurduringall hoursofthedayandnight

(Burger1994)andatall stagesin thetidal cycle(Goldin 1993b,Hoopes1993).

Wrackis organicmaterialincludingseaweed,seashells,driftwoodandothermaterialsdepositedon beachesby
tidal action.
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Table 3. Summary ofData on Distancesat which Piping PloversReact to Disturbance

Source Location Data

FLUSHING OFINCUBATING BIRDSBYPEDESTRIANS:

Flemmingeta). (1988:
326)

Cross(1990:47)

Loegering(1992:61)

CrossandTerwilliger
(1993)

NovaScotia

Virginia

Maryland

Virginia

Adultsusuallyflushedfromthenestsatdistances<40m;
however,greatvariationexistedandreactiondistancesas
greatas210m wereobserved.

Meanflushing distancesin eachof twoyearswere47 m
(n 181,range 5 m to 300m) and25 m (n=214,range 2
into 100 in).

Flushingdistancesaveraged78m(n’43); rangewas20m to
174 in. Recommendeduseof225mdisturbancebufferson
hissite.

Meanflushingdistanceforall yearson all sites(Virginia
ploversites, 1986-91)was63 m (n201,5D31, range 7
in to 200 in). Differencesamongyearswerenot significant,
butdifferencesamongsiteswere.

Hoopes(1993:72) Massachusetts Meanflushingdistancefor incubatingploverswas24m
(n31).

DISTURBANCE TONON-INCUBA TING BIRDS:

Hoopes(1993: 89) Massachusetts Meanresponsedistance(all ages,all behaviors)was23 m
forpedestriandisturbances(range= 10 mto60 in), 40mfor
vehicles(range=30in to 70 in), 46 m fordogs/pets(range
=20m to 100 in), and85 mfor kites(range= 60m to 120
in).

Goldin (1993b:74) NewYork Averageflushingdistanceforadult andjuvenileploverswas
18.7mfor pedestriandisturbances(n585),19.5m for
joggers(n=183),and20.4 m forvehicles(n111).
Pedestiianscausedchickstoflush atanaveragedistanceof
20.7m (n175).joggersat32.3 in (rr=37),andvehiclesat
19.3 m (n=7). Toleranceofindividualbirdsvaried;one
chickmoved260in in direct responseto 20 disturbancesin
1 hour.
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MIGRATION

Atlantic Coastpipingplovermigrationpatternsarenotwell documented.Mostpipingplover

surveyshavefocusedon breedingor winteringsites,andit is sometimesdifficult to distinguishlocal

nestingbirds andfledgedyoungfeedingon neutralfeedingareasfrom non-localbreederson stopover

during southwardmigration. Referencesto pipingplovermigrationarecontainedin Bent(1929),

GriscomandSnyder(1955), Bull (1964),Caims(1977),Raithel(1984),Tull (1984),Haig andOring

(1985),McConnaugheyeta). (1990),Nicholls andBaldassarre(1990a),Haig andPlissner(1993),

andCollazoeta). (1995). Northwardmigrationto thebreedinggroundsoccursduring lateFebruary,

MarchandearlyApril, andsouthwardmigrationto thewinteringgroundsextendsfrom lateJuly,

August,andSeptember.Onthebreedinggrounds,transientbirds havebeenobservedfollowing early

autumnhurricanes(C. Raithelpers.obs.)andareoccasionallysightedduring October.

Bothspringandfall migrationroutesarebelievedto follow anarrowstripalongtheAtlantic

Coast. AppendixB identifiesmanybreedingsiteswhereconcentrationsof post-breedingand

migratingplovershavebeenobserved.ThereareseveralNorthCarolinasiteswhererelativelylarge

numbersof plovershavebeenobservedduring migration,includingOregonInlet,Ocracoke

Inlet/PortsmouthFlats,andNewDrumInlet,within theCapeHatterasandCapeLookoutNational

Seashores(McConnaugheyeta). 1990; 5. Wrenn,NorthCarolinaStateUniversity,pers.comm.

1994). In addition,plovernumbersfluctuateatOhio Key, Floridaduringspringandfall periods,

suggestinguseby migrantplovers(M. Brownpers.comm. 1988).

Sightingsawayfrom theouterbeaches,eitherinlandor offshore,arerare(Bull 1964, Barbour

eta). 1973,Imhof 1975,Pottereta). 1980). Observationsofcolor-markedbirdsfrom theAtlantic

Coastsuggestsomecrossoverto Gulf Coast wintering areas (Haig andPlissner1993);however,routes

areunknown. Occasionalsightingsofpipingploversatdistantislands,suchasBermuda(American

Birds 1987, 1990;D. Wingate,BermudaAquariumandNaturalHistory Museum,in litt. 1988),

demonstratethat long-distancemigrationsarepossible. Intensifiedsurveyefforts during migration

periodsshouldresultin identificationof additional importantstopoverareas.
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WIKTERING

Distribution

The pipingplover’swinterrangeextendsalongtheAtlanticandGulfCoastsfrom North

Carolinato Mexico and into the Bahamas and West Indies (USFWS1985,Haig andOring 1985, Haig

andOring 1988b,HoopesetaL 1989). Two fairly comprehensivesurveys,oneconductedbetween

January1983 andApril 1984 andtheotherbetweenDecember1986andMarch 1988,provided

preliminaryinsightinto winterdistributionandcontributedto theidentificationofspecificwintering

sites(HaigandOring 1985,Nicholls andBaldassarre1990a). Themostcomprehensivesurveyto date

was the 1991InternationalPiping PloverCensus,whichtallied atotalof3,451 plovers,thelargest

numberof birdseveraccountedfor duringthewinterperiod(Haig andPlissner1993). While

approximately63%of theknownadultploverswereobservedduringthis rangewidesurvey,a large

numberof ploversarestill unaccountedfor duringthewinteringperiod.

Poolingsightingsofbandedbirdsfrom the 1991InternationalCensusandearlierreports,

Haig andPlissner(1993)reported49bandsightingson thewinteringgroundsof ploversbandedon

theAtlantic Coastbreedinggrounds,including41 birds(84%)sightedon thesouthernAtlantic Coast,

five (100h)on theGulf Coast,andthree(6%)in theFloridaKeys. Twenty-sixpiping ploversfrom

inlandbreedingpopulations(14%ofbandsightings)werealsoreportedwinteringinNorth or South

Carolina. Themagnitudeof crossoverbetweencoastsis difficult to ascertain,becausefewbirds are

seenon theAtlantic Coastin winter, andarelativelysmallproportionof theAtlantic Coastploversare

banded.The developmentof refinedtechniquesfor genetictestingmayeventuallyassistin addressing

this issue(S. Haig,NationalBiological Survey,in )irt. 1994).

Ploverswinteringon theAtlantic Coastaregenerallydistributedinsmallgroups;six wasthe

averagenumberof pipingploverspersiteduringNicholls’ 1986-87survey(Nicholls 1989). The

barrierislandsoff GeorgiaandSouthCarolina(especiallyDeveauxBank)appearto hostthelargest

numbersof winteringbirds. A fewsitesin NorthCarolina(e.g.,Bird ShoalsandFigure8 Island)and

Florida(Ward’s Bank,Little TalbotIsland,Ohio Key, BocaGrandeKey) alsohaverelativelyhigh

numbersfor theAtlanticCoast.

Severalsightingshavebeenrecordedin theCaribbeanandmoreintensivesearchesmaylocate

morebirds. Haig and0mg (1985)reviewedmuseumrecordsanddid not find anyrecordsof birds

winteringfarthersouththantheLesserAntilles. Additional searchesalongtheLouisiana,Texas,and
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Mexico Gulf beachesmay result in upward revisions in wintering plover counts there. Indeed, the
largeproportionof birds foundin LouisianaandTexasduringthe 1991 InternationalCensussuggests

thepossibilitythatmorebirds from theAtlantic Coastbreedingpopulationmaybewinteringon the

Gulf Coastthanpreviouslysurmised(HaigandPlissner1993).

HabitatSelection

In general,winteringploverson theAtlantic Coastarefoundataccretingendsofbarrier

islands,alongsandypeninsulas,andnearcoastalinlets. Ploversappearto prefersandflatsadjacentto

inletsorpasses,sandymudflatsalongprogradingspits,andoverwashareasas foraginghabitats.

Thesetypesofsubstratesmayhavearicherinfaunathantheforeshoreof highenergybeachesand

attractlargenumbersof shorebirds.Roostingploversaregenerallyfound alonginlet andadjacent

oceanandestuarineshorelinesandtheirassociatedberms(with wrackandotherdebrisoftenusedas

wind-shields),andon nearbyexposedtidal flats(Fussell1990,Nicholls andBaldassarre1990a).

Nicholls andBaldassarre(1990b)attemptedto developa predictivemodelof habitatuse

alongtheAtlantic andGulfCoastsandidentifiedvariablesthatcouldbemeasuredovera broad

spectrumofsites. Whileafew generalfeatures,suchas thepresenceof largeinletsandlargeareasof

sandormudflats,appearedimportant,no singlevariabledominantlyidentifiedtypicalhabitats.Thus,

ploverdistributionmaybeinfluencedby anumberofhabitatvariables,andit maybethepresenceofa

diversityofmicrohabitatsin closejuxtapositionthatseparatesthesitescommonlyusedby wintering

ploversfrom non-ploversites. While this studyprovideda preliminaryoverviewofploverwinter

habitat,moreinvestigationisneededto provideafuller habitatcharacterization.Researchis presently

underwayalongthe TexasCoastto morepreciselycharacterizewinteringhabitatandto identif~’

featurespredictiveof ploveruse(ZonickandRyan 1993). Oneimportantdiscoveryfrom this latter

studyandthe 1991 censuswasthe highuseofblue-greenalgalmatsby winteringploversin the

LagunaMadrearea. This discoverymaybroadenthesearchimagefor newwinteringareasin Mexico

and the Caribbean.

Habitat UseandMovements

Investigationsduringwinterarefewandhavefocusedprimarily on populationdensityand

distribution(Haig andOring 1985,Haig and0mg 1988b,Nicholls andBaldassarre1990a,Haig and

Plissner1993). Studieson theAlabamaandTexasCoastshaveprovidedinsightinto habitatuseand

movements,foragingefficiencies,andinterspecificinteractions. JohnsonandBaldassarre(1988)
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foundthatdifferentmicrohabitatsin coastalAlabama— sandflats,mudflats,beaches-- mayserve

differentfunctionalroles for winteringploversdependingon tidal stage,weather,andtime ofday. The

studyalsofoundthatploversspenda high percentageoftime foragingrelativeto otheractivities

duringthefall andmidwinter. Tidalheightappearedto bethemostimportantfactoraffectingforaging

time;highertide negativelycorrelatedwith foraging. ZivojnovichandBaldassarre(1987)radio-

trackedseveralwinteringploversin coastalAlabamaand foundthemto utilize severalsiteswithin the

generalbarrierislandcomplexofMobileBay dependingon tidal stageandweather.Ongoingresearch

on theTexasCoast(Zonick andRyan1993)also indicatestheimportanceoftidesin ploverhabitat

use.

Theperiodicityoflocal tidesgreatlyinfluencesthediurnalavailabilityofforaginghabitat

(ZonickandRyan1993). HabitatalongtheAtlantic Coastis primarilyinfluencedby lunartidesandis

regularlyavailable;thus,ploveruseofsitesmaybemorepredictablethanin areassuchassouthTexas

wheretidesareinfluencedbywinds. Indeed,ploversmaystaywithin one inlet areaorbarrierisland

complexon theAtlantic Coast(Fussell1990). Observationsofbandedbirdsin Texassuggestthat

individualploversshuttlebetweensmall, discreteareasfrom algalor tidal flats to beaches(Zonick and

Ryan1993). Haig andOring(1985)noteda seasonaldifferencein habitatusealongtheGulfCoast,

with largernumbersofploversoccurringon sandflatsadjacentto beachesandcoastalinlets duringthe

winter;morebirdswereobservedon beachesduringmigration. ObservationsalongtheTexasCoast

alsosuggestthis seasonalhabitatpreference(T. Eubanks,GreatLakes/NorthernGreatPlainsPiping

PloverRecoveryTeam,pers.comm.1992).

WinterSiteFidelity

JohnsonandBaldassarre(1988)foundrelativelyhighsite fidelity for ploverswinteringin the

MobileBay areain Alabama. Similarly, thereareseveralreportsofbandedbirdsreturningyearafter

yearto thesamewinteringsiteson boththeAtlantic andGulf Coasts(S. Bogertpers.comm. 1988;T.

Below,NationalAudubonSociety,pers.comm. 1988;T. Eubankspers.comm. 1989;Zonickand

Ryan1993;J. Fussellpers.comm. 1995).

Intra- andInler-specUicInteradions

Duringthewinter,pipingploversareoften foundin associationwith severalothershorebird

species(Nicholls andBaldassarre1990b,Eubanks1992). Territorialandagonisticinteractionshave

beenobservedwith otherpipingploversandsimilar-sizedploverspecies-- semipalmatedandsnowy
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plovers(JohnsonandBaldassarre1988,Zonick andRyan1993). In Alabama,combinedtime spentin

territorial andagonisticactivities largelyinvolved intraspecificinteractions(JohnsonandBaldassarre

1988). Pipingploversappearto beaggressiveandmaydefendfoodpatchesduringthewinterperiod

(ZonickandRyan 1993). Pipingploversalsoappeartoroostin multi-speciesflocks (Nichollsand

Baldassarre1990b,ZonickandRyan1993),butareoften foundin a tight clusteron thefringesofa

flock (J. Nicholls,U.S.Fish andWildlife Service,pers.obs.).

POPULATION STATUS AND DISTRIBUTION

ABUNDANCE

TrendsPrior to 1985

HistoricalpopulationtrendsfortheAtlantic Coastpipingploverhavebeenreconstructedfrom

scattered,largelyqualitativerecords.Nineteenth-centurynaturalists,suchasAudubonandWilson,

describedthepiping ploverasa commonsummerresidenton Atlantic Coastbeaches(Haig andOring

1987). By thebeginningofthe20thcentury,uncontrolledhunting(primarily for themillinery trade)

andeggcollectinghadgreatlyreducedthepopulation,andin someareasalongtheAtlanticCoastthe

pipingploverwascloseto extirpation. FollowingpassageoftheMigratoryBird TreatyAct in 1918

andchangesin thefashionindustry,pipingplovernumbersrecoveredto someextent(Haig and0mg

1985).

Raithel(1984)showedthatRhodeIslandpipingplovernumbersreacheda 20th-centurypeak

following the 1938hurricane,which flatteneddunesanddestroyedshorelinedevelopments.Rhode

IslandpipingplovernumbersdeclinedafterWorld WarII, ashabitatwaslost to dunestabilization

efforts andsummerhomeconstruction. Thepopulationpartiallyrecoveredfollowing anothersevere

hurricanein 1954 beforebeginninga steadydeclinewhich continuedthroughtheearly1980’s.

Wilcox (1959)documentedmajor fluctuations in piping plover numbers betweenMoriches

Inlet andthevillageofSouthhamptonon Long Island,which hecorrelatedwith habitatchanges.An

increasefrom 20 pairsbeforethehurricanein 1938to 64 pairs in 1941 atteststo thepipingplover’s

ability to rapidlycolonizenewly availablehabitat. Thepopulationthendeclinedashabitatwaslost to

dunestabilization,summerhomes,androadconstruction.
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Availabledatasuggestthat themostrecentAtlantic Coast-widepopulationdeclinebeganin

thelate 1940’sorearly1950’s(Haig and0mg 1985). Startingin 1972,theNationalAudubon

Society’s“Blue List” ofbirdswith deterioratingstatusincludedthepipingplover. Johnsgard(1981)

describedthepipingploveras“... decliningthroughoutits rangeandin ratherserioustrouble.” The

CanadianCommitteeon theStatusofEndangeredWildlife in Canadadesignatedthepipingploveras

“Threatened”in 1978 andelevatedthespecies’statusto “Endangered”in 1985 (CanadianWildlife

Service1989).

Reportsoflocalorstatewidedeclinesbetween1950 and1985 arenumerousandmanyare

summarizedby CairnsandMcLaren(1980)andby Haigand0mg(1985). While Wilcox (1939)

estimatedmorethan500pairsofpipingploverson Long Island,a 1990 surveyrecorded197pairs

(Litwin eta). 1993). B. Blodget(MassachusettsDivision of Fisheriesand Wildlife, pers.comm.

1991)reportsthat therewaslittle focuson gatheringquantitativedataonpipingploversin

Massachusettsthroughthelate 1960’s,becausethespecieswascommonlyobservedandpresumedto

besecure.However,numbersofpairsofbreedingpipingploversdeclined50-100%atseven

Massachusettssitesbetweentheearly1970’sand1984 (Griffin andMelvin 1984). Further,recent

experienceofbiologistssurveyingpipingplovershasshownthat countsofthesecrypticbirds

sometimesgo up with increasedcensuseffort. This suggeststhatsomehistoriccountsofpiping

plovernumbersby oneora fewobservers,whooftenrecordedoccurrencesofmanyavianspecies,may

haveunderestimatedthepipingploverpopulation. Thus,themagnitudeofthespecies’declinemay

havebeenevenmoreseverethanavailablenumbersimply.

TrendsSinceListing undertheEndangeredSpeciesAct

Table4 andFigure3 summarize1986-1995nestingpaircountsfurnishedto theU.S. Fishand

Wildlife Serviceby theStatewildlife agenciesandCanadianWildlife Service(CWS). Table5

compares1991 and1994 nestingpaircountsshownin Table4 with thoseobtainedduring the 1991

InternationalCensusandsimilar “window” censusesconductedin 1994. Estimatesdrawnfrom Table

4 arebasedonmethodologiesthatvary slightly amongtheStatesandthat, in mostcases,mayresultin

somedoublecountingofbirds that renestduringtheseason.The 1991 InternationalCensusreflected

a singlesurveyofbreedingsitesconductedduring thepeakofthe nestingseason,June1-9, 1991. A

similarwindowcensuswasconductedbetweenMay 28 andJune5, 1994. Most Statecoordinators

believethat theInternationalCensusmethodologyundercountstheirploverpopulationsbecausesome

ploversthatnestbeforeor afterareunpairedduringthecensuswindow. Theactual 1991 and1994

nestingpopulationsprobablylie somewherebetweenthetwo figuresshownin Table5.
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Table 4. Summary ofAtlantic Coast Piping Plover Population Estimates,1986to 1995

STATE/REGION

Maine

Massachusetts

RhodeIsland

Connecticut

NEWENGLAND

NewYork

NewJersey

NY-NJREGION

1986

15

139

10

20

184

106’

1022

208

Delaware 8

Mazyland 17

Virginia 100

North Carolina 3O~

SouthCarolina 3

SOUTHERNREGION 158

1987

12

126

17

24

179

135’

932

228

1988 1989

20 16

134 137

19 19

27 34

200 206

172’ 191

1052 128

277 319

7 3 3

23 25 20

100 103 121

30~ 40~ 55

160

PAIRS

1990

17

139

28

43

227

197

126

323

1991

18

160

26

36

240

191

126

317

1992 1993 1994 1995

24 32 35 40

213 289 352 441

20 31 32 40

40 24 30 31

297 376 449 552

187 193 209 249

134 127 124 132

321 320 333 381

6 5 2 2 4 5

14 17 24 19 32 44

125 131 97 106 96 118

55 40 49 53 54 50

— — 1 1 — I — —

171 199 201 194 172 181 186 217

U.S. TOTAL 550

ATLANTIC CANADA 240

ATLANTIC COAST

567

223

790 790

648 724

238 233

886 957

751

229

980

751

236

987

790 877 968 1150

236~ 236~ 182 199

1026 1113 1150 1349

Therecovetyteam believesthat thisestimatereflectsincompletesurveyeffort. Seediscussionon page22.

2 TheNewJerseyplovercoordinatorconjecturesthat onequartertoonethirdoftheapparentpopulationincrease
between1986and 1989is duetoincreasedsurveyeffort.

~ Therecovetyteambelievesthat theapparent1986-1989increasein the North Carolinapopulationis dueto

intensifiedsurveyeffort. Seediscussionon page22. Noactualsurveysweremadein 1987; estimateis that from
1986.

1991 estimate.
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Table 5. Comparisonof 1991 and 1994Population EstimatesBasedon “Window” Censuswith
EstimatesBasedon 1990CensusMethodologies

STATE/REGION 1991 1994

EstimateBased EstimateBasedon EstimateBased EstimateBased
on Window” 1990Census on “Window” on 1990Census

Census Methodology Census Methodology

Maine 18 18 33 35

Massachusetts 148 160 329 352

RhodeIsland 22 26 29 32

Connecticut 30 36 25 30

NEWENGLAND 218 240 416 449

NewYork 181 191 209 209’

NewJersey 122 126 1022 124

NY-NJREGION 303 317 311 333

Delaware 5 5 2 4

Maryland 16 17 30 32

Virginia3 131 131 96 96

North Carolina 30 40 51 54

SouthCarolina 1 1

SOUTHERNREGION 183 194 179 186

U.S.TOTAL 704 751 906 968

ATLANTIC CANADA 236 236 182 182

ATLANTIC COAST

TOTAL 940 987 1088 1150

In 1994,NewYork adoptedthe windowcountasitsstandardcensusmethodology.

2 The1994NewJerseywindowcensuswasconductedby relitively inexp~riencedsurveyors. Statebiologists

believethat somebirdswerepresentbutundetectedduring the“window,” andthat the actualStatepopulationis
closertotheestimatebasedon 1990methodology.

Virginia usesonlyawindowcensus.
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The apparentrangewideincreasein numbersofpairsfrom 790pairsin 1986to 957pairs in

1989is thoughtto at leastpartiallyreflectthe effectsofincreasedsurveyeffort following theproposed

listing in 1985. Intensifiedsurveyeffort mayhaveplayedanespeciallyimportantrole in population

estimatesfor threeStates:

• North Carolina: 1986-87estimatesweremadeby compilingresultsofsitesurveysfrom previous

years(K Dyer,U.S. FishandWildlife Service,pers.comm. 1993).Thefirst comprehensivestate-

wide field surveyin North Carolinawasconductedby volunteersin 1988 (Carter1988). Piping

ploverresearchconductedin 1989and1992-94on thetwonationalseashoresthat together

accountfor morethan80%oftheNorth Carolinapopulationinvolved intensivesearcheffort in

thoseyears(Coutueta). 1990,McConnaugheyetal. 1990,Collazoeta). 1994). LeGrand

(1991)statesthat,while theNorth Carolinapopulationtrendoverthelastfewdecadesis

unknown,“it canbeassumedthat theapparentincreasein thepast10 yearsis dueto muchbetter

surveycoverage,especiallyontherelativelyremoteCoreBanksandPortsmouthIsland.”

• NewYork: K. Wich (NewYork StateDepartmentofEnvironmentalConservation,in ha. 1993)

statesthatalthoughprotectionofbeach-nestingbirds in NewYork increasedafter1983,survey

effort alsointensified,especiallyatsitessuchasBreezyPointin QueensCountyand

WesthamptonBeachin Suffolk County. While therelativecontributionsofeachcannotbe

determined,hebelievesthat “the stability ofmorerecentestimatesprobablyaccuratelyreflects

thestatusofNewYork’s ploverpopulation.” Ducey-Ortizeta!. (1989)documentedan

increasingplovermonitoringeffortin NewYork between1984 and1988 andfoundthat,when

resultsfrom 54 uniformly monitoredsitesin that Statewereanalyzed,thepopulationtrenddid

not increaseordecreasesignificantly.

DownerandLeibelt(1990)likewisecite intensifiedsurveyeffort asamajorcontributorto the

increasedestimateoftheNewYork populationbetween1984 and1989. Furthermore,inferences

that theapparent1986-88NewYorkpopulationgainwascausedby increasedefforts to protect

beach-nestingbirdstherefail to explainwhytheStatepopulationestimatehasremainedstatic

since1989,despitecontinuingimprovementsin protection.

• NewJersey:C.D. Jenkins(NewJerseyDivision ofFish,GameandWildlife, in )itt. 1993)

conjecturesthat increasedsurveyintensityaccountsfor one-quarterto one-thirdofthepopulation

increaseobservedbetween1987 and1989 in NewJersey.
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Therecoveryteambelievesthat increasesin U.S. Atlantic Coastpopulationestimatesbetween

1989 and1995reflecttheactualpopulationtrend. However,the netincreaseof426pairswasvery

unevenlydistributed. TheNewEnglandsubpopulationincreased346pairs(+168%),whiletheNew

York-New Jerseyandthe Southern(DE-MD-VA-NC) subpopulationsgained62 (+190/•) and 18

(+90h) pairs, respectively.

Censusdatasuggestthat theoverallpipingploverpopulationin Atlantic Canadais declining

(FlemmingandGautreauin CWS 1994;B. Johnson,CanadianWildlife Service,in lilt. 1994).

Estimatesobtainedduringthe 1991InternationalCensusreflectby far themostintensivesurveyeffort

to datefor theCanadianportionoftheplover’sAtlantic Coastrange. During thesecondhalfofthe

1980’sandthrough 1991,numbersofbreedingpairsappearedstableor slightly improving in

Newfoundland,Quebec,NewBrunswick,andPmceEdwardIsland(provincial summariesin CWS

1994). A declinefrom 66-71pairscountedin NovaScotiain 1983 to48-54pairs in 1987 seemedto

havebeenarrestedbutnot reversedasof 1991 (Austin-Smitheta). in CWS 1994). A comprehensive

censusofall sitesthatwereoccupiedbyploversin 1991 wasconductedin 1994. Resultsofthat

censussuggestthat theAtlantic Canadasubpopulationis currentlyexperiencinga sharpdecline,

exceptin Newfoundland(eightpairsandonesingleadult in 1994comparedwith threepairsandone

singleadult in 1991)andtheMagdalenIslands(upto 48 pairsin 1994 from 38 in 1991). Substantial

declineswererecordedin NewBrunswick(63 pairsand 19 singleadultsin 1994,comparedwith 203

adults [91pairs]in 1991)andPrinceEdwardIsland (26pairsandeightsingleadults,comparedwith

110adults [51pairs] in 1991). Reportsfrom NovaScotiaplacedtheProvincialpopulationat 37 pairs

and 8 singleadultscomparedwith 110adults(51 pairs) in 1991. Someofthis apparentdeclinemay

beattributableto surveying only the sites that wereoccupiedin 1991,and it is possiblethatsomebirds

nestingatsitesthatwereunoccupiedin 1991 wentundetectedin 1994. Surveysconductedin 1995

showedanincreasein theAtlantic Canadasubpopulation,from 182 pairs in 1994 to 199pairsin 1995

(thelatterfigure includesthreepairsin St. Pierre-et-Miquelon)(D. Amirault, CanadianWildlife

Service,in hit. 1995). Thepossibilitythatsomeploversthat formerlynestedin Atlantic Canadahave

shiftedtheirbreedingsitestoNewEnglandorotherpartsoftherangealsocannotbeconclusively

ruledout,but informationaboutploverdispersalpatternsgainedfrom studiesofbandedbirds (see

pages22-23)suggeststhatthis is unlikely to bea substantialfactorin thedownwardtrendseensince

1991in Canadianplovernumbers(seeTable4). It is anticipatedthat resultsoftheupcoming1996

InternationalCensusandcomparisonwith 1991 datawill furnishthemostaccurateindicatorofthe

five-yeartrendin theAtlantic Canadasubpopulation.
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PRODUCTIVITY

Comparisonsofproductivitydatareportedprior to 1989wereconfoundedby inconsistent

definitionsof“fledgedyoung” andreportingmethods(e.g.,somereportsprovidedfledgedchicksper

nestingpairwhile othersprovidedthenumberofnestsfledgingatleastoneyoung). Beginningin

1989,theUSFWSadopted“25 daysofageor flying (whichevercomesfirst)” asthestandard

definitionofa fledgedchickforthepurposesoftrackingploverproductivityontheU.S. Atlantic Coast

(USFWS 1988b). (It shouldbenotedthat25-day-oldchicksareoftenunableto fly, and,therefore,

mayremainvulnerableto off-roadvehiclesandothersourcesofmortality.) Sincethevastmajorityof

chicklossesin moststudiesoccurredduringthefirst 15 dayspost-hatch(Elias-Gerken1994,

Loegering1992, CoutuetaL 1990,Macivor 1990,McConnaugheyeta). 1990),dataon chicksurvival

for periodsoflessthan25 daysmaybeinformative,butcareshouldbeexercisedwhenmaking

comparisonsamongdatasets.

Populationmodelingby S.M. Melvin andJ.PGibbs(1994)(seeAppendixE)yieldedan

estimateof 1.24 chicksfledgedperpairneededto maintaina stationalypopulation. However,

modeledpopulationswith this productivityrateremainedhighlyvulnerableto extinction (35%

probabilityofextinctionwithin 100yearsfor a1,200-pairpopulationwith meanproductivityof 1.25

chicksperpair). Modelingalsorevealedthat extinctionprobabilitiesarevely sensitiveto changesin

productivity. Forexample,extinctionprobabilityover 100yearsfor a2,000-pairpopulationwith

observedsurvivalrateswas4%whenaverageproductivitywas 1.50chicksperpair; thisextinction

probabilityincreasedto 22%whenotherparameterswereheldconstantandaverageproductivitywas

1.25 chicksper pair. The probability that thepopulation would drop below500pairs over 100years

increasedfrom26%whenaverageproductivitywas 1.5 chicksperpairto 82%whenaverage

productivitywas1.25 chicksperpair.

Table6 andFigure4 summarizeproductivitydatafrom 1987to 1995. Averagesreflectdata

from 95%ofnestingpairsin NewEngland,73%in NewYork-NewJersey,and61%in thesouthern

States. In general,theseven-yearweightedaveragescorrelatewith populationtrendsobservedsince

1989. NewYork andNorth Carolinaproductivityfigures,whicharebelowthoseneededto effect

populationgrowth,supporttheconceptthat theapparentlylargeincreasesin thoseStates’population

estimatesbetween1986and 1989aredueto increasedsurveyeffort(seediscussionon page22).

Averageproductivityfigures for Atlantic Canadaappearto behigh for adecliningpopulation,but
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Table 6. Summary of Piping Plover Productivity Estimatesfor the U.S. Atlantic Coast,1987-1995

STATE/REGIOM CHICKS FLEDGED/PAIR’

1987

Maine

Massachusetts

Rhode Island
Connecticut
NEW ENGLAND

1.75 (12)
1.10(89)

1.13 (17)
1.29(24)

1988

.75 (20)

1.29(114)

1.60(19)

1.70(27)

1.32(180)

1989

2.38(16)

1.59(123)

1.47(19)

1.79(34)

1.68(192)

1990

1.53 (17)

1.38(125)

.90 (26)

1.63 (43)

1.38(211)

1991

2.50(18)

1.72(156)

.77 (26)

1.39(36)

1.62(236)

1992

2.00(24)

2.03 (206)

1.55(20)

1.45(40)

1.91 (290)

1993

2.38(32)

1.92(264)

1.80(30)

.38 (24)

1.85(350)

1994

2.00(35)

1.80(334)

2.00(32)

1.47(30)

1.81 (431)

1995 1988-1995AVG2

2.38(40)

1.62(426)

1.68(38)

1.35(31)

1.67(535)

2.05(202/202)

1.72(1748/1865)

1.50(210/215)

1.43 (265/265)

1.69(2425/2547)

New York
New Jersey

NY-NJ REGION

.90 (39) 1.24(42)

.85(93) .94(105)

1.03(147)

1.02(62)

1.12(128)

1.09(190)

.80 (70)

.93 (126)

.88 (196)

1.09(158)

.98 (126)

1.04(284)

.98 (130)

1.07(134)

1.03(264)

1.24(125)

.93 (127)

1.08(252)

1.34(131)

1.16(124)

1.25(255)

.97 (188)

.98 (117)

.97 (305)

1.09(906/1589)

1.02(987/1002)

1.05(1893/2591)

Delaware
Maiyland
Virginia
North Carolina
SOUTHERN REGION

.00(3)
1.17(23) .52(25)

l.02(64)

2.33(3)

.90 (20)

l.16 (32)

.59 (49)
0.85(92) .88 (104)

U.S. AVERAGE

ATLANTIC CANADA

1.04(297) 1.11(419) 1.28(486) 1.06(504) 1.22(599) 1.35(660)

l.65 (46) 1.58(99) 1.62(lOS) 1.07 (137) 1.55(135)
1.47(725) 1.56(833) 1.35 (1024) 1.33(5250/6656)

.69 (78) 1.25 (60) 1.69 (105) 1.39(765/1789)

Parentheses indicate number of pairs on which productivity is based.

~k..

a

0

a

-U

a

2.00(6)

.78 (14)

.65 (63)

.43 (14)

.72 (97)

1.60(5)

.41 (17)

.88 (43)

.07 (14)

.68 (79)

1.00(2)

1.00(24)

.59 (39)

.42 (41)

.62 (106)

.50(2)

1.79(19)

1.45(49)

.74 (53)

1.18(123)

2.50(4)

2.41(32)

1.65(58)

.36 (53)

1.37(147)

2.00(5)

1.73(44)

1.00(86)

.45 (49)

1.06(184)

1.67(30/30)

1.33(19S/195)

1.05(434/897)

.49 (273/396)

.97 (932/IS18)

2 Parentheses indicate number of pairs on which productivity is based/estimated number of nesting pairs in the State or region betwcen 1988 and 199S.
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productivitydataareavailableforonly 43%ofnestingpairs. Sinceproductivitydataareoften

gatheredatsitesthatarealsothemostintensivelyprotected,availabledatamaynotberepresentative.

SURVIVAL

Resightingsof 103 adultploversand61 chickscolor-bandedon OuterCapeCodbetween

1985and1988yieldedestimatesofmeanannualsurvivalof0.74for birds>1 yearold and0.48 for

chicks(seeAppendixE). Loegering(1992)estimatedannualsurvival ratesof0.67-0.72for 53 adults

and0.41 for 29 chicksbandedon AssateagueNationalSeashorein Marylandbetween1987 and1989.

R Cross(Virginia DepartmentofGameandInland Fisheries,unpubl.data)estimatedannualsurvival

ratesof0.75 and0.83 for adultsand0.44 for chicks.

Populationviability modeling(Melvin andGibbs 1994;Appendix E) showsthatextinction

probabilitiesarealsovery sensitiveto changesin survivalrates(suchlong-termdeclinesin survival

ratescouldoccurdueto continuingdeclinesin availabilityorqualityofwinteringormigrationhabitat;

increasedhumandisturbanceon winteringgrounds;increasedmortality dueto disease,parasites,or

environmentalcontaminants;increasedpredation;orreducedlongevityor fitnessdueto unforeseen

geneticfactors). Forexample,modelingshoweda 4%extinctionprobabilityover 100yearsfor a

2,000-pairpopulationwith averageproductivityof 1.5 chicksperpairandsurvivalratesobservedon

outerCapeCod,Massachusettsbetween1985 and1988. Whendeclinesin adultandchicksurvival

ratesof5%and10%,respectively,weremodeledholdingotherparametersconstant,theextinction

probabilityincreasedfrom 4%to 32%,andtheprobability thatpopulationsizewould dropbelow500

pairsincreasedfrom 26%to 90%.

CURRENTBREEDING DISTRIBUTION

Pipingploverscontinueto breedsuccessfullyator neartheextremesoftheirhistoricrange.

At thenorthernextent,pipingploverscontinueto breedon Newfoundland’ssoutherncoast,although

theywerenot locatedon thenortheasternorwesterncoastsofNewfoundland,theGaspePeninsula,or

theLower NorthShoreoftheGulfofSaintLawrenceduringthe 1991 InternationalCensus(CWS

1994). TheMagdalenIslands,northofPrinceEdwardIsland,havereportedincreasingnumbersof

breedingpairsandrecentproductivityratesthat range from 1.4 to 2.0 chicksperpair(Shafferand

LaPorte1992). At thesouthernextent,breedingpairshavebeendocumentedsporadicallyatWaites

Island,SouthCarolinaneartheborderwith NorthCarolina(MurrayandMcDavitt 1993; P. Wilkinson,

SouthCarolinaDepartmentofNaturalResources,pers.comm. 1996). FourpairsnestingatHolden
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Beachin southernNorthCarolinain 1993fledged1.0 chicksperpair (J.Nicholls in )itt. 1993),well

abovetheStateaverage.

While theextentofthecurrentrangedoesnotappearto besubstantiallydifferent fromthe

historicrange,pipingploversareabsentfrom manyformernestingbeacheson theAtlantic Coast

(CairnsandMcLaren 1980,Litwin eta). 1993,CWS 1994, Virginia DepartmentofGameandInland

Fisheries1994). Currentsparsityofnestingpairsis ofparticularconcernin thesouthernpartofthe

plover’s Atlantic Coastrange.AlthoughtheNewJerseypopulationincreasedbetween1986and1989

andhasremainedstablesince,theproportionofthe State’spopulationlocatedin threeareas

administeredby theNationalParkService(NPS) andtheUSFWShasincreasedfrom 24%in 1987 to

49/o in 1994. Theproportionofbirdsnestingin thesouthernpartofNewJerseyduringthesame

perioddeclinedfrom 43%to 31%(Jenkins1993,C.D. Jenkinsin )itt. 1993 and1994). C.D. Jenkins

(pers.comm. 1993)attributesthemulti-yeardeclinein southernNewJerseyto cumulativeeffectsof

low productivityandto habitat erosionduringwinterstormswithoutreciprocalhabitataccretionor

creation(e.g.,duneoverwash).In Delaware,only 2-5 pairsofploversnestedbetween1992and 1995,

comparedwith 40birdsestimatedto havenestedin theStatein 1980 (J.Thomas,DelawareDivision

ofFishandWildlife, in hitt. 1986),andAssateagueIsland,Marylandisnowthenearestnestingsite

southofDelaware.Only twopairsnestedon CurrituckOuterBanksin 1994,the soleremaining

breedingsitebetweenFishermanIsland,Virginia on thenorthernsideoftheChesapeakeBay andCape

HatterasPoint,NorthCarolina,andnonestingwasdocumentedatCurrituckin 1995despite47

surveysbetweenApril 29 andJuly 30 (USFWS1995b).

Therelativelylargedistancebetweennestingsitesin Atlantic CanadaandNewEngland

decreasesopportunitiesfor movementsofbreedingbirds into AtlanticCanada.This, in turn,heightens

concernsaboutrecentdeclinesin plovernestingdensitiesthere.

BREEDINGSITEFIDEUTYANJ) DiSPERSAL

In NewYork, Wilcox (1959)recaptured39%ofthe744adultploversthathebandedin prior

years(manywererecapturedduringseveralsuccessiveseasonsandall but threeofthemwere

retrappedin thesamenestingarea),but recapturedonly 4.7%of979ploversthathebandedaschicks.

Healsoobservedthatmalesexhibitedgreaterfidelity to previousnestsitesthanfemales.Strauss

(1990)observedindividualsthat returnedto nestin his Massachusettsstudyareafor upto six

successiveyears. Also in Massachusetts,13 of16 birdsbandedon onesitewereresightedthe

following season,with 11 nestingon thesamebeach(Maclvoreta). 1987). Of92 adultsbandedon
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AssateagueIsland,Maryland,andresightedthefollowingyear,91 wereseenon thesamesite,aswere

8 of 12 first-yearbirds(Loegering1992). R. Cross(unpubl.data)reportsthat 10 of 12juveniles

bandedon AssateagueIsland,Virginia andresightedoneand/ortwoyearslaterwereon theVirginia or

MarylandportionsofAssateagueIsland,whiletheothertwowereobservedon otherVirginia barrier

islands.

OntheAtlantic Coast,almostall observationsofinter-yearmovementsofbirdshavebeen

within thesameoradjacentStates.0f316birdscolor-markedin Massachusettsbetween1982 and

1989(L.H. Maclvor,C.R. Griffin, andS.M. Melvin, unpubl.data; Strauss1990),only oneinstanceof

subsequentnestingoutsideofthat State(in Connecticut)hasbeenobserved(S.M. Melvin pers.comm.

1993). Twoof 121 ploversbandedon AssateagueIslandwereresightedbreedingin NewJersey;one

resightingtook placeduringthesamebreedingseasonasthebanding,while thesecondbird movedto

NewJersey thefollowingyear(Loegering1992). BecausebandingofAtlantic Coastpipingplovers

ceasedafter1989 (seediscussionon page87), it is possiblethatmorebirdsarenowdispersingfrom

highly productiveStates,althoughastrongcorrelationbetweenhigh productivityandan increasein

populationsizecontinuesin New England. If populationsin someareasapproachcarryingcapacityof

availablehabitat,it ispossiblethat dispersalrateswill increase.

HABITATCARRYING CAPACITY

Thecarryingcapacityofhabitatto supportbreedingploversis subjectto fluctuationwith the

dynamiccoastalformationprocessesthataffecttopography,vegetation,andotherhabitat

characteristics.Thesefluctuationscanbeaffectedby naturalfactors,suchaslong-shoresand

transportpatternsandstormfrequency,andby humaninterventionthroughshorelinedevelopmentand

stabilizationprojects(seediscussionoflossanddegradationofbreedinghabitat,pages34-37). For

this reason,estimatesof carryingcapacity,especiallyon alocal basis,maybesubjectto changeover

time,andmayrequireperiodicrevisiontoreflectchangesin habitatconditions.

While it is expectedthatcarryingcapacitywill fluctuatelocally,andperhapsevenwithin a

Stateovertime, it is anticipatedthatthelong-termcariyingcapacityof theAtlantic Coast’spiping

ploverhabitat(and thatofregionalsubpopulations,which correspondto therecoveryunitslaid outon

page55)will bemaintainedif naturalcoastalhabitatformationprocessesarenot interrupted.

Shorehinedeve)opmentandstabihizationprojectsmay, however,erodecarryingcapacitylocaihy

andregionaihy(seepages34-37)and, therefore,havepotentia)to compromisethesurvivaland

recoveryofthepopuhation.

Atlanhc CoastPiping PloverRevisedRecoveryPlan 29



AppendixB providesestimatesofcarryingcapacityofcurrentandpotentialU.S.breeding

sitesin 1993. Theseestimates,madeby theStateplovercoordinatorsin consultationwith therecovery

teamand,in somecases,biologistswhomanagespecific sites,werecompiledto appraisethecarrying

capacityfor theentireU.S. Atlantic Coastportionoftheplover’srangein orderto facilitatepopulation

viability analysis(PVA) (seeAppendixE). In somecases,estimateswerebasedon knowledgethat a

largerpopulationhadoccurredatonetime on a sitewherehabitatcharacteristicshaveremainedsimilar

duringtheinterveningyears. Otherestimateswerebasedon informationaboutcurrentactivitieson a

site,recentproductivitydata,andknowledgeofpopulationdensitiesatothersiteswith comparable

habitat. Biologistsbasedtheirprojectionson theassumptionthatmostofthetraditionalhumanuses

on thesitewould continue,althoughincreasedintensityofmanagementefforts(includingcurtailingof

off-roadvehicleuse)mightbeneededto attaincapacityestimateson somesites. Estimateswerealso

designedto bebelowlevelsatwhich density-dependenteffectson productivitywould betriggered.

Therecoveryteambelievesthat thecarryingcapacityofmorethan1,925 pairsestimatedfor U.S.

Atlantic Coastin 1993 (AppendixB) is veryconservative.Forexample,revisedestimatesmadeby

theMassachusettsDivisionofFisheriesandWildlife (MDFW) in 1995 placethecarryingcapacityof

habitatin thatStateatover 1,100pairs (MDFW 1996);this upwardrevisionofMassachusetts’

carryingcapacityis primarily dueto anincreasein projectednestingdensitiesto 16-24pairsperlinear

mile in thehighestqualityhabitats,basedon observationsofproductivenestingpairsapproaching

thosedensitiesin a rapidlyincreasingpopulationratherthannot on changesin habitatcharacteristics

(S.M. Melvin pers.comm.1995). However,all carryingcapacityestimatesin Appendix B, including

thosefor NewEngland,arebasedon muchlowerprojectionsofnestingdensities. Furthermore,in

orderto allow forthepossibility thatploverhabitatrequirementsmaybemorestringentattheedgeof

therangethanthecore,estimatesfor thesouthernrecoveryunit aresubstantiallymoreconservative

thanthoseforNew England.

In Atlantic Canada,nosystematiceffort to estimatecarryingcapacityofall breedinghabitat

hasbeenconducted;however,availableinformationsuggeststhat recentpopulationnumbersarefar

belowcarryingcapacity. Basedon analysesofnestingpatternsbetween1987 and1992 in the

MagdalenIslands,ShafferandLaporte(1992)haveprojectedcapacityfor 65 pairs,where48 were

countedin 1994. OnPrinceEdwardIsland,57 beacheswith suitablepiping ploverhabitatwere

surveyedin 1991,butploverswerelocatedatonly 20 ofthesesites(McAskill eta). in CWS 1994).

K. Knox (NewfoundlandWildlife Division, in )itt. 1993)estimatedthatthreesiteswheresevenpairs

bred in 1993couldsupport20 pairs,while a currentlyunoccupiedbeachadjacentto onesitecould

supportanother8-10pairs. Biologistssurveying24 sitesin Antigonish,Pictou,andShelbourne

Countiesin NovaScotiaestimatedthat thesebeachescould furnishhabitatfor morethan65 pairs,
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comparedwith the20 pairstheyactuallyobservedtherein 1994 (M. Goldin, TheNatureConservancy,

in litt. 1994; 5. von Qettingen,U.S. FishandWildlife Service,in )itt. 1994). R. Williams (Nova

ScotiaDepartmentofNaturalResources,in )itt. 1993)estimatedthatsix siteswhere10 pairsnestedin

QueensCounty,NovaScotiain 1993 couldsupport19 pairsif theregionalpopulationwereto expand.

Datafrom OuterCapeCodwherethenumberofbreedingpairsquadrupledbetween1988and

1993showthat relativelyhigh nestingdensitiescanbeachievedwithouta lossofproductivity(Figure

5). ThebreedingpopulationattheSandyHookUnit ofGatewayNationalR.ecreationAreain New

Jerseygrewfrom 18 pairs in 1990to 36 pairsin 1994,and,again,productivityincreasedsteadilyover

that time period,from 1.17 chicksperpair in 1990to 1.94in 1994 (Jenkins1993,C.D. Jenkinsin )itt.

1993and1994). In Maryland,theploverpopulationon AssateagueIslandincreasedfrom 19p~ in

1993to44pairsin 1995,yethighproductivity--2.41and 1.73 chicksperpair--wasachievedin both

1994and1995,respectively.Otherexamplesofpopulationincreasesattendedby high productivitym

NewEnglandarecitedunderNestingDensities,pages6-7.

VULNERABILITY TOEKTINCTION

DemographicFadors

Thepopulationviability analysisconductedby Melvin andGibbs(1994)to assesstherisk of

populationextinction(Appei~dix E) estimatedprobabilitiesofextinctionaswell asprobabilitiesthat

thepopulationwould fall belowthresholdsof50, 100, and500pairsduringthenext 100years.

Importantmodelinputs,includingfecundity(numberofchicksfledgedperpair)andmeanannual

survivalratesfor immature(lessthanoneyearold) andmaturepipingplovers,werebasedon actual

fielddata.

Melvin andGibbs (1994)calculatedameanfecundityof 1.21 chicksfledgedperpairduring

thefive-yearperiod1989-1993fortheU.S. portionoftheAtlantic Coastpopulation. Themodeled

scenariosthatmostcloselyapproximatethecurrentstatusoftheAtlantic Coastpipingplover

population-- 1,200and1,500pairpopulationswith averageproductivityof1.25 chicksperpair --

showed,respectively,extinctionprobabilitiesof35%and31%over 100years,and95%and92%

probabilitiesofthepopulationdroppingbelow 500pairsduringthesametime period. Furthermore,

theoverallvulnerabilityto extinction is exacerbatedby thefactthat increasesin both annualAtlantic

Coastaveragefecundityandpopulationoverthelast fiveyearsarelargelyattributableto theNew

Englandportionoftherange.Becauseof theirsmallersize,subpopulationsfaceanevenlargerriskof
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extirpation,andthis is especiallytrue in areasoutsideNewEnglandwhereaveragefecundityhasbeen

substantiallybelowthecoast-wideaverage.

ThePVA indicatesthatextinctionprobabilitiesfor Atlantic Coastploversareverysensitiveto

changesin fecundityandsurvivalratesandvariability within theseparameters(seepages24 and27).

While extinctionprobabilitiesarelesssensitiveto initial populationsize,this doesnot diminish the

importanceofpopulationsizeto populationsurvival. Increasingpopulationsizewill delaytime to

extinction,allowing implementationofmeasuresto improvesurvival andproductivityrates. The

largerandmoredispersedtheAtlantic Coastpopulationis, the lesswill betheoverall effectsof

environmentalstochasticity,catastrophes,or inconsistentmanagement.

GeneticFadors

In additionto effectsofdemographicfactors,modeledin thePVA, populationsmaybe

vulnerableto extinctiondueto lossofgeneticdiversity. Therisk oflossofgeneticdiversity is related

to effectivepopulationsize(N.), i.e., thenumberofindividualsactuallypassingtheirgeneson to the

nextgeneration.AnN• of500wascitedby Franidin(1980)andFrankelandSoul~(1981)asthe

minimumnecessaryto maintainlong-term geneticfitnessand evolutionarypotential. No formal

estimatesofN,/N havebeenmadefor theAtlantic Coastpiping plover. It appearsthata large

percentageofbreedingploversfledgeyoungthat aresubsequentlyrecruitedinto thebreeding

population,but thespecies’sparsedistributionresultsin highly non-randommatingthatmayposea

barrierto geneflow.

REASONSFOR LISTING AND CONTINUING THREATS

While huntingis thoughtto havebeena majorfactorcontributingto the declineofthe piping

ploverin the late 19thand20thcenturies,shootingofthepiping ploverandothermigratorybirdshas

beenprohibitedsince1918pursuanttotheprovisionsofthe MigratoryBird TreatyAct. Habitat loss

anddegradation,disturbanceby humansand pets, and increasedpredationwerecitedasimportant

causesofthedownwardtrendthatstartedin thelate 1940’s(USFWS 1985)andcontinuesto the

presenttime in someportionsoftheAtlantic Coast.
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LOSSAND DEGRADATIONOF BREEDINGHABITAT

Thewide, fiat, sparselyvegetatedbarrierbeachespreferredby thepipingplover arean

unstablehabitat,dependenton naturalforcesfor renewalandsusceptibleto degradationby

developmentandshorelinestabilizationefforts.

Destructionofbeachhabitatby residential,resort,andseawalldevelopmentconstitutes

irrevocablehabitatlossfor pipingplovers. TheCoastalBaniersTaskForce(1983)hasstated:

Prior to World WarII, more than90%ofthenation’scoastalbanierrealestateexisted
asundevelopednaturalareas,largelyinaccessibleto thepublic...

By 1950,urbanizedcoastalbarrieracreagein theNortheastamountedto 13%ofthe
total coastalbarrieracreagein Massachusetts,22%in Connecticut,23%in Rhode
Island,27%in NewYork, and37%in NewJersey...

By 1974,theamountofurbancoastalbarrieracreagehad increasedto 22%ofthe
total acreagein Massachusetts(a 690/o increaseover 1950),~ in RhodeIsland(a
52%increase),~ in NewYork (a30%increase),42%in Connecticut(a91%
increase),and47%in NewJersey(a27%increase).

In Maine,constructionofseawalls,jetties,piers, homes,parkinglots,andotherstructureshas

reducedhistoric nestinghabitatby morethan70%;wheremorethan20 milesofhistoric habitatmay

havesupported more than200 pairs ofpiping plovers(MaineDepartmentofInlandFisheriesand

Wildlife 1994),32 pairsnestedin 1993 on habitatwith anestimatedcapacity of52 pairs(M.

McCollough,MaineDepartmentofInlandFisheriesandWildlife, in )itt. 1994). Wilcox (1959)

pointedto summerhomeandroadconstructionascausesofdecliningplovernestingalongMoriches

Bay on Long Island,NewYorkbetween1939and1951. Raithel(1984)citedcoastaldevelopment

andshorelinestabilization,includingconstructionanddredgingofpermanentbreachways,building of

breakwaters,andplantingofduneareas,asmajorcontributorsto thedeclineofthe pipingploverin

RhodeIsland. Creationofaparkinglot in theearly 1980’sis citedby C. Raithel (in litt. 1994)as

reducinghabitatatEastMatunuckStateBeach,“formerly oneofRhodeIsland’slargestLeastTernand

PipingPloversites,”anareathathenowestimatescanprovidehabitatfor only threepairsofplovers.

Analysis offouryearsofpipingplovernestlocationdataon aNew Yorksite foundthat thenestswere

significantly fartherfrom concretewalkwaysleadingfrom thedunesto thebermthanwererandom

points,suggestingthat thewalkwaysdecreasethecarryingcapacityofthe beach(Hoopes1995).
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Thelocationofdevelopmentson beacheswheretheyarevulnerableto erosionoftenleadsto

impactsthat go farbeyondthefootprint ofthefacilities themselves.Requestsfromprivate

communitieswithin theFire IslandNationalSeashore,NewYork to constructartificial duneson

adjacentundevelopedNationalParkServicelandsin 1993(NPS 1993a)exemplif~ysituationswhere

shorelinedevelopmenthascreateddemandto stabilizeadjacenthabitat.

Themagnitudeofimpactsofdevelopmentandshorelinestabilizationon availability ofpiping

ploverhabitatin Atlantic Canadaisunclear. Austin-Smitheta). (in CWS 1994)“suspectthat the

intentionalstabilizationofbeachesatsometraditionalbreedingsiteshasledto decreasedincidenceof

overwashesandblowout,thusreducingfavoredhabitatfor nestingplovers”in NovaScotia. Onthe

otherhand,Chaissoneta). (in CWS 1994)statethat “human-inducedhabitatchangeis arelatively

minorconcernin thecoastaldunesystem”ofnortheasternNewBrunswick.

Impacts of shoreline developments are often greatly expanded by the attendant concerns for

protecting access roads. For example, much of Hatteras Island in North Carolina remains

“undeveloped,” but approximately 56 miles of continuous dune line is maintained to protect State

Highway 12, which runs the length of the island, through Cape Hatteras National Seashore and Pea

Island National Wildlife Refuge (NWR). Piping plovers nest only on the roadless spits at Cape Point

and Hatteras Inlet (Coutu eta). 1990), no longer nestingon PeaIsland, where they once occurred

(CairnsandMcLaren1980). Onunroaded Cape Lookout National Seashore, by contrast,piping

plovernestingareasin 1990includednotonly thespitsat thecurrentinlets,but severalformerinlets

andlargemoistsandflats (McConnaugheyeta). 1990). Biologistsbelievethatdunemaintenance

conductedto protect more than eight miles of access road is one of several factors contributing to very

low densityofpipingploversatIslandBeachStateParkin NewJersey(C.D. Jenkinspers.comm.

1993). Almostfive milesofbeachhabitatin DuxburyandPlymouth,Massachusetts,areaffectedby

dunestabilizationto protectover-landaccessto 290homeslocatedon uplandhabitatat theendofthe

peninsula(C. Wasserboos,FederalEmergencyManagementAgency,in )itt. 1993).

Jettiesandgroinsmaycausesignificanthabitatdegradationby robbingsandfrom thedown-

drift shoreline.Forexample,theCoastalBarriersStudyGroup(1987)andtheOceanCity, Maryland

andVicinity WaterResourcesStudyReconnaissanceReport(U.S. ArmyCorpsofEngineers1994)

attributetheaccelerated,landwardshorelinerecessionofthenorth endofAssateagueIslandin

Maryland(theonly remainingpipingploverbreedingareain thatState)to cumulativeeffectson the

naturaldrift systemfrom inlet stabilizationandnourishmentofthe rapidlyerodingbeachesatOcean

City. Lossofsanddown-drift ofajettyorgroinmaybepartiallyoffsetby habitataccretionon theup-
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drift sideofastructure.BreezyPointatthewesternendofsouthernLong Island,NewYork servesas

astrikingexampleofconcentratedpipingplovernumberson theaecretingsideofajetty(A. Hecht,

U.S. FishandWildlife Service,pers.obs.). However,beacheson theaccretingsideofjettiesmayalso

besubjectto plantsuccessionthatmakesthemlessattractiveto pipingploversover time.

Wilcox (1959)describedtheeffectson piping ploversfrom catastrophicstormsin 1931 and

1938that breachedtheLong Islandbarrierislands,formingMorichesandShinnecockInletsand

levelingdunes. Only 3-4pairsofpipingploversnestedon 17 milesofbarrierbeachalongMoriches

andShinnecockBaysin 1929;however,following thecreationofMorichesInletin 1931,plover

numbersincreasedto 20 pairsalonga two-mile stretchofbeachby 1938. Wilcox addedthat Moriches

Inlet movedonemile westbetween1931 and1956. In 1938, a hurricaneopenedShinnecockInlet and

alsoflatteneddunesalongbothbays. In 1941,plovernumbersalongthesame17-milestretchof

beachpeakedat64 pairs. Numbersthengraduallydecreased,a declinethatWilcox attributedto

depositionofdredgedsandto rebuilddunes,plantingofbeachgrass,andconstructionofroadsand

summerhomes.Analysis ofaerialphotographsofFireIsland,immediatelywestofWilcox’ studyarea,

by LeathermanandAllen (1985),showedthatduringthesametime periodasWilcox’ study,coverage

ofFire Islandby overwashdeclinedfrom 26%in 1938 to 11% in 1954and 2% in 1960.

A studyofnestsite selectionon thecentralbarrierislandsofsouthernLong Island,NewYork

(Elias-Gerken1994)foundthatbeachsegmentswherepipingploverbroodshadaccessto ephemeral

pools orbaysideforagingareaswerestronglyselectedby nestingplovers. Thecreationofa newinlet

andalargeoverwashzonein Elias-Gerken’sstudyareaby a December1992 stormcoincidedwith

colonizationoftheseareasby nestingploversthefollowing season.Onbeacheswithoutephemeral

poolsoraccesstobaysidemudflats,theprobabilityofplovernestingincreasedwith increasingwidth

of“openvegetation,”which shecharacterizedasa “storm-maintained,earlysuccessionalhabitat.”

Habitatavailability for nestsite selectionis decreasedwhereblowoutsorgapsin theforedune

are“plugged,” increasingtheforeduneslope. An investigationinto effectsofforeduneslopeon nest

siteselectionbypiping ploverswasconductedby Strauss(1990).usingcollecteddataonnestsitesof

pipingploversatSandyNeckin BarnstableCounty,Massachusettsfrom 1984-87. Strauss’studyarea

includedaflat, sparselyvegetatedsandspit;steep,mature,vegetatedforedunes;andblowoutsorgaps

in theforedunecausedbywind orwaveaction. Althoughmatureforedunes,includingmanyareas

whereformerorincipientblowoutshadbeendeliberatelypluggedwith discardedChristmastrees

and/orsnowfences,constituted83%ofthebeachfront,noneof80 plovernestattemptsoccurred
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seawardofthesteepforedunes.Furthermore,foreduneprofilesofblowout(n=26)andsandspitnests

(n=34)weresignificantly lesssteepthanthoseof40randomprofiles.

Onsomebeaches,artificial orstabilizeddunesand vegetationmayalsoimpair pipingplover

nestsite selectionand/orchicksurvivalby blockingaccessto baysidefeedingareas.Loegeringand

Fraser(1995)foundthat thoseflightless ploverchickson AssateagueIsland,Marylandableto reach

baybeachesandtheislandinteriorhadsignificantlyhighersurvivalratesthanthosewhich foraged

solelyon theoceanbeaches.Theirmanagementrecommendationsstressedtheimportanceofsparsely

vegetatedaccessroutesto baysidebeachesmaintainedby overwash(seefootnote2, page6).

Overwashwasalsocitedasanimportantcomponentofinteriorhabitatmaintenance,andLoegering

andFraserexpresslydiscourageddepositionofdredgedmaterialandartificial dunebuilding. Piping

ploverbroodson someportionsofthebarrierbeachon ChappaquiddickIsland,Martha’sVineyard,

Massachusetts,havebeenobservedwalkingacrossagentlyslopedbarrierbeachfrom oceanto bayside

feedingareaswith theturningofalmosteverytide (T. Chase,TheTrusteesofReservations,pers.

comm. 1992),andconcernhasbeenexpressedthat installationofsnowfencesto buildduneson this

beachwill degradepipingploverandleastternhabitat(P. Huckery,MassachusettsDivision of

FisheriesandWildlife, in )itt. 1994).

DISTURBANCEOFBREEDING PLOVERSBYHUMANS AND PEIS

The increasing intensityofhumanrecreationdatingfrom theendofWorld Waril on Atlantic

Coastpipingploverbreedingsiteswasa majorthreatcitedin the 1986 listing ofthepipingplover.

The CoastalBarriersTaskForce(1983)states,“In thethirty-fiveyearsfollowing World WarII, many

factorshavecombinedto produceanexplosionin thedemandfor thekindsofrecreational

opportunitiesthat coastalbarriersprovide.” Factorscontributingto this “explosion” includea 47%

growthin thepopulationsofthe 19 StatesborderingtheAtlantic OceanandGulf Coastbetween1950

and1980; increasingaffluenceandleisuretime; increasinguseofmotorvehicles,bringingcoastal

barrierswithineasyaccessto morepeople;andanincreasingdiversityofrecreationaldemands.Many

examplesserveto illustrate theroleofbeachrecreationin thepost-1950declineofthepipingplover

andtheneedto continue and (in some locations) intensif~’ efforts to protect piping plovers from human

disturbance:

• Fewvehicleswereobservedin 1950at SandyNeck,in Barnstable,Massachusetts.By 1981,

2,234permitsweregivenfor off-road vehiclesat this samebeach,andin I 989,4,000off-road

vehiclepermitswereissued(Blodget 1990). Between1984and1989,thepipingplover
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populationon thesamebeachdeclinedfrom 14 pairsto five pairs,andproductivitybetween

1984and 1988wasextremelylow (0.33chicksperpair), althoughit improvedsubstantiallyafter

thecoreofthenestingareawasclosedto vehiclesstartingin 1989(Strauss1990;E. Strauss,

Universityof Massachusetts,Boston,pers.comm. 1991). Furthervehiclerestrictionsto prevent

crushingofnestsandchickswereinstitutedin 1990, andthepopulationincreasedto 18 pairswith

aproductivityof2.1 chicksperpairby 1994 (S.M. Melvin in litt. 1994).

• Visitation to CapeCodNationalSeashoreincreasedfrom 2,830,000visits in 1966to 4,979,000

visits in 1981;duringthatsameperiod,annualvisits to CapeHatterasNationalSeashore

increasedfrom 1,133,000to 1,635,000(CoastalBarriersTaskForce 1983). By 1987-1993,

averageannualvisitationatCapeHattarasNationalSeashorehadincreasedto 2,125,000(D.

Avrin, NationalParkService,pers.comm. 1994). Anothernationalseashore,Fire Island,sawan

increasein averageannualvisitationfrom 449,000visits in 1967-1976to 815,000visits in 1988-

1993 (D. Avrin pers.comm. 1994).

• CapeHenlopenStateParkin Delawarewasfirst openedto off-roadvehicleusein 1978

(DelawareDepartmentofNaturalResourcesandEnvironmentalControl 1993). Pipingplover

countson thatsitedroppedfrom eight(adults)in 1979 (J. Thomasin )itt. 1986)tononein 1988.

In 1990,DelawareStateParksimplementedrestrictionson vehiclesin thevicinity ofplovers,and

therearenowtenuoussignsthatploversmayreestablishatCapeHenlopen(L. Gelvin-Innvaer,

DelawareDivision of Fish and Wildlife, in Iitt. 1994).

• Vehicleuseis prohibitedonall beachesin NewBrunswick(K Chaisson,AtlanticPipingPlover

WorkingGroup,in litt. 1993)andPrinceEdwardIsland (McAskill eta). in CWS 1994)andon

Province-ownedbeachesin NovaScotia. However,remotelocationsofmanysmall nesting

beachesmakesenforcementextremelydifficult, andplovercensusersfrequentlyreportvehicles

andtire trackson beaches(Boateseta). 1994,CWS 1994,5. von Oettingenpers.comm. 1994).

Variousmanagementtechniques,including fencingandpostingofnestingsitesandthe

exclusionofvehiclesfrom areaswherechicksarepresent,canmitigateimpactsofbeachrecreationon

pipingplovers,butmustbeimplementedannuallyaslong asthedemandforbeachrecreation

continues.
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Non-motorizedBeachAdivities

Non-motorizedrecreationalactivitiescanbea sourceofbothdirectmortality andharassment

ofpipingplovers. Pedestrianson beachesmaycrusheggs(Burger198Th,Hill 1988, Shafterand

Laporte1992,CapeCodNationalSeashore1993,Collazoetat. 1994). Unleasheddogsmaychase

plovers(McConnaugheyetat. 1990),destroynests(Hoopesetat. 1992),andkill chicks(Cairnsand

McLaren1980; Z. Boyagian,MassachusettsAudubonSociety,pers.comm. 1994).

Concentrationsofpedestriansmaydeterpipingploversfrom usingotherwisesuitablehabitat.

Ninety-five percentofMassachusettsplovers(n = 209)observedbyHoopes(1993)werefound in

areasthatcontainedlessthanonepersonper8100m2 ofbeach. Elias-Gerken(1994)foundthat

pipingploverson JonesBeachIsland,NewYork selectedbeachfrontthathad lesspedestrian

disturbancethanbeachfrontwhereploversdidnot nest. SectionsofbeachatTrustomPondNWRin

RhodeIslandwerecolonizedby piping ploverswithin two seasonsoftheirclosureto heavypedestrian

recreation(C. Blair andJ. Kurth,U.S. FishandWildlife Service,pers.comm. 1988and 1990,

respectively).Burger(1991,1994)foundthatpresenceofpeopleat severalNewJerseysitescaused

ploversto shift theirhabitatuseawayfrom theoceanfront to interiorandbaysidehabitats;thetime

ploversdevotedto foragingdecreasedandthetime spentalert increasedwhenmorepeoplewere

present. Burger(1991)alsofoundthatwhenploverchicksand adultswereexposedto thesame

numberofpeople,thechicksspentlesstime foragingandmoretime crouching,runningawayfrom

people,andbeingalertthandid theadults.

Pedestriansmayflush incubatingploversfrom nests(seeTable3, page12),exposingeggsto

avianpredatorsorexcessivetemperatures.Repeatedexposureofshorebirdeggson hotdaysmay

causeoverheating,killing theembryos(Bergstrom1991),while excessivecoolingmaykill embryosor

retardtheirdevelopment,delayinghatchingdates(Welty 1982). Pedestrianscanalsodisplace

unfledgedchicks(Strauss1990, Burger1991,Hoopesetat. 1992, Loegering1992, Goldin 1 993b),

forcing themoutofpreferredhabitats,decreasingavailableforagingtime, andcausingexpenditureof

energy.

Fireworksarehighly disturbingtopipingplovers(Howardetat. 1993). Ploversarealso

intolerantofkites,particularlyascomparedto pedestrians,dogs,and vehicles;biologistsbelievethis

maybebecauseploversperceivekitesaspotentialavianpredators(Hoopesetat. 1992).
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MotorizedVehicles

Unrestricteduseofmotorizedvehicleson beachesis a seriousthreatto pipingploversand

theirhabitats. Themagnitudeofthis threatis particularlysignificantbecausevehiclesextendimpacts

to remotestretchesofbeachwherehumandisturbancewould bevery slight if accesswerelimited to

pedestrians.Forexample,approximately0.5 mile oflife-guardedbeachat RacePointBeachon the

CapeCodNationalSeashorereceivedanaverageof334,000visits in 1989 and1990 (1. Tubbs,

NationalParkService,pers.comm. 1990). In addition,2,338off-roadvehicleseasonpermitsand290

permitsfor self-containedcampingvehiclesweresoldatCapeCodNationalSeashorein 1989;off-

roadvehiclepermittees(mostofwhommademultiple trips on theirpermits)extendedimpactsto an

additional8.1 miles ofbeachthat receiveonly light useby pedestrianswalking beyondthe0.5 miles of

life-guardedbeach(K. Jones,NationalParkService,pers.comm. 1991).

Vehiclescancrusheggs(Wilcox 1959;Tull 1984;Burger1987b;Pattersoneta!. 1991;

UnitedStatesofAmericav. BreezyPointCooperative,Inc., U.S. District Court, EasternDistrict of

NewYork, Civil ActionNo. CV-90-2542,1991; ShafferandLaporte 1992)aswell asadultsand

chicks. In MassachusettsandNewYork, biologistsdocumented14 incidentsin which 18 chicksand

two adultswerekilled by vehiclesbetween1989 and1993(Melvin eta!. 1994). Goldin (1993b)

compiledrecordsof34 chickmortalities(30on theAtlantic Coastandfouron theNorthernGreat

Plains)dueto vehicles.Biologiststhatmonitorandmanagepipingploversbelievethatmanymore

chicksarekilled byvehiclesthanarefoundandreported(Melvin eta!. 1994). Beachesusedby

vehiclesduringnestingandbrood-rearingperiodsgenerallyhavefewerbreedingploversthanavailable

nestingandfeedinghabitatcansupport. In contrast,ploverabundanceandproductivityhasincreased

on beacheswherevehiclerestrictionsduringchick-rearingperiodshavebeencombinedwith protection

ofnestsfrompredators(Goldin 1993b,S.M. Melvin pers.obs.).

Typicalbehaviorsofpipingploverchicksincreasetheirvulnerability to vehicles. Chicks

frequentlymovebetweentheupperbermorforeduneandfeedinghabitatsin thewrackline and

intertidalzone. Thesemovementsplacechicksin thepathsofvehiclesdriving alongthebermor

throughtheintertidal zone. Chicksstandin, walk, andrunalongtire ruts,andsometimeshave

difficulty crossingdeepruts orclimbing outofthem(Eddingsetal. 1990,Strauss1990,Howardeta!.

1993). Chickssometimesstandmotionlessorcrouchasvehiclespassby, or donotmovequickly

enoughto get out of the way (Tull 1984, Hoopes eta!. 1992, Goldin 1993b). Wirefencingplaced

aroundneststo deterpredators(RimmerandDeblinger1990, Melvin eta!. 1992)is ineffectivein
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protectingchicksfrom vehiclesbecausechickstypically leavethenestwithin adayafterhatchingand

moveextensivelyalongthebeachto feed(seeTable 1, page9).

Vehiclesalsosignificantlydegradepipingploverhabitatordisruptnormalbehaviorpatterns.

Theymayharmorharassploversby crushingwrack into thesandandmakingit unavailableascover

ora foragingsubstrate(Hoopesetat. 1992, Goldin 1993b), by creating ruts that can trapor impede

movementsofchicks(J. Jacobs,U. S. FishandWildlife Service,in lit:. 1988),andby preventing

plovers from using habitat that is otherwise suitable (Maclvor 1990, Strauss 1990, Hoopes etat.

1992,Goldin 1993b,Hoopes 1994). Vehicles that drive too close to the toe of the dunemaydestroy

“openvegetation”thatmay alsofurnishimportantpipingploverhabitat(Elias-Gerken1994).

Beach-cleaning

While removalofhuman-createdtrashon thebeachis desirableto reducepredationthreats,

theindiscriminatenatureofmechanizedbeach-cleaningadverselyaffectspipingploversandtheir

habitat. In additionto thedangerofdirectlycrushingpipingplovernestsandchicksandtheprolonged

disturbancefrom themachine’snoise,this methodofbeach-cleaningremovesthebirds’natural

wracklinefeedinghabitat(EddingsandMelvin 1991,HowardetaL 1993).

PREDATION

Predationhasbeenidentifiedasa majorfactorlimiting pipingploverreproductivesuccessat

manyAtlantic Coastsites(Burger 1987a,Maclvor 1990,Pattersonetat. 1991, Cross1991,Elias-

Gerken1994). Aswith otherlimiting factors,thenatureandseverityofpredationis highly site-

specific. Predatorsofpipingplovereggsand chicksincluderedfoxes,stripedskunks,raccoons,

Norwayrats,opossums,crows,ravens,gulls, commongrackles,Americankestrels,domesticandferal

dogsandcats,andghostcrabs.

Substantialevidenceexiststhathumanactivitiesareaffectingtypes,numbers,andactivity

patternsofpredators,therebyexacerbatingnaturalpredation.Non-nativespeciessuchasferalcats

andNorwayratsareconsideredsignificantpredatorson somesites(Goldinetat. 1990, Post1991;see

alsoAppendixC). At otherlocations,the introductionofpredatorspeciesto islandshasresultedin

increasedpredationpressureon pipingploversandtheiryoung. Forexample,skunkshavebeen

introducedto Martha’sVineyardin Massachusetts(T. French,MassachusettsDivision of Fishand

Wildlife, pers.comm. 1989). Humanshavealsoindirectlyinfluencedpredatorpopulations;for
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instance,humanactivitieshaveabettedtheexpansionsin thepopulationsand/orrangeofotherspecies

suchasgulls (Erwin 1979, Drury 1973)andopossum(Gardner1982). Theavailability oftrashat

summerbeachhomesincreaseslocal populationsofskunksandraccoons(Raithel1984). Strauss

(1990)foundthat thedensityoffox trackson abeachareawashigherduringperiodsofmoreintensive

humanuse.

In additionto directpredationon pipingplovers,herring,greatblack-backed,andring-billed

gulls competewith ploversfor spaceandmaycausepiping ploversto abandonformernestingareas.

Raithel(1984)notedthatpipingploversno longerneston thenortherntip ofBlock Island,Rhode

Island,wherea largegull colonynowoccurs. Nestingpairsofpipingploversdeclinedat Monomoy

NWRin Massachusettsasa largegull colonygrewrapidly duringthe 1960’sand 1970’s(USFWS

I 988c). Cross(1988)attributedtheabsenceofbreedingploverson SouthMetompkinIsland

(contrastedwith 30 andfive pairs, respectively,on islandsimmediatelyto thenorthandsouth)to

intimidationandnestsitecompetitionfrom 2,000+pairsofherringgulls. Cartar(1976)suggested

that invadinggulls werea majorfactorin plovernestdestructionatLong Point, Ontario. TheUSFWS

believesthatnestinggulls posea substantialthreattopiping ploversandothernestingshorebirdsat

BreezyPoint,NewYork and,consequently,hasencouragedtheNationalParkServiceto eliminatethe

gull colony (N. KaufmanandP.Nickerson,U.S. Fish andWildlife Service,in hit. 1992 and1994,

respectively).

Increaseddepredationby crowsmaybe anindirect adverseimpactofwoodyvegetation

plantings. Elias-Gerken(1994)observedtheseavianpredatorsperchingandnestingin exotic

JapaneseblackpinesalongtheOceanParkwayon JonesIsland,NewYorkandhypothesizedthat this

vegetationandotherartificial perchesexacerbateddepredationby crowsthere.

Migrating peregrinefalconsaretransitoryinhabitantsofmostAtlantic Coastploverbreeding

sites(andneston afew artificial sitesin Virginia, Maryland,andNewJersey)andareincidental

predatorsofpipingplovers. In responseto recoveryefforts for that species,peregrinenumbersare

nowincreasing.Incidentsofpipingploverdepredationby peregrmnesmaybeincreasingrelativeto the

1950’sand1960’swhenthelatterspecies’numberswerevery depressed,butevenat full recovery

levelsthereis noreasonto believethatperegrmneswill becomea significantpipingploverpredator(P.

Nickerson pers.comm. 1994).
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iIIREAJS TO WINTERING PIPING PLOVERS

Overallwinterhabitatlossis difficult to document,but somehistoricalaccountsindicatethat

degradationhasoccurredalongtheAtlantic Coast(Stevenson1960). A varietyofanthropogenic

disturbancefactorshasbeennotedthatmayaffectploversurvival orutilizationofwinteringhabitat

(NichollsandBaldassarre1990a,Haig andPlissner1993). Thesefactorsincluderecreational

activities (motorizedandpedestrian),inlet andshorelinestabilization,dredgingofinlets,beach

maintenanceandrenourishment,andpollution (e.g.,oil spills) (Nicholls andBaldassarre1990a,Haig

andOring 1985,Haig andPlissner1993).

Winteringhabitat,like Atlantic Coastbreedinghabitat,is dependenton naturalforcesof

creationandrenewal.Man-madestructuresalongtheshorelineormanipulationofnaturalinletscan

upsetthis dynamicprocessandresultin habitatlossor degradation(Melvin etal. 1991). Forexample,

dredgingofinletscanaffectspit formationadjacentto inlets, whilejettiescancausewideningof

islandsandsubsequentgrowthofvegetationon inlet shores.Overtime,bothresultin lossofplover

habitat. Additional investigationis warrantedto determinetheextenttowhich thesedisturbance

factorsaffectwinteringplovers(Melvin et aL 1991). This is a particularlypressingproblemin Texas

becauseofseveralmajorU.S. Army CorpsofEngineersprojects(Corps),which couldaffectplover

winteringhabitat(Haig andPlissner1993).

Nicholls (1989) foundhigherdensitiesofbothpeopleandoff-roadvehicleson thosewintering

siteswherepipingploverswereabsentthanthosewheretheywerepresent.Althoughthesedifferences

werenot statisticallysignificant,shecitedtheneedfor furtherinvestigationofrecreationalimpactson

winteringplovers(J.Nicholls in litt. 1989).

Severecoldweatherandstormsarebelievedto taketheirtoll on winteringplovers. After an

intensesnowstormswepttheentireNorthCarolinaCoastin lateDecember1989,high mortalityof

manycoastalbird specieswasnoted(Fussell 1990). Pipingplovernumbersdecreasedsignificantly

from approximately30-40to 15 birds. While no deadpipingploverswere found,circumstantial

evidencesuggeststhatmuchofthedecreasewasmortality (Fussell1990). Hurricanesmayalso result

in directmortality orhabitatloss,and if pipingplovernumbersare low enoughor if total remaining

habitatis very sparserelativeto historicallevels,populationresponsesmaybeimpairedwith even

short-termhabitatlosses.Wilkinson andSpinks(1994)suggestthat, in additionto theunusually

harshDecember1989 weather,low plovernumbersseenin SouthCarolinain January1990(11 birds,

comparedwith morethan50 during thesametime periodin 1991-1993)mayhavebeeninfluencedby
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effectson habitatandfoodavailability caused by HurricaneHugo,which cameashoretherein

September1989. HurricaneElenastrucktheAlabamaCoastin September 1985,andsubsequent

surveysnoteda reductionofforagingintertidalhabitaton DauphinandLittle DauphinIslands

(JohnsonandBaldassarre1988). Birdswereobservedforagingat SandIsland,a site thatwas

previouslylittle usedprior to thehurricane.

OIL SPILLSAND OTHERCONTAMINANTS

Oil spillsposea threatto pipingploversthroughouttheirlife cycle. Oiledplovershavebeen

reportedfrom BreezyPoint,NewYork; SandyHook andMantoloking,NewJersey;TrustomPond,

RhodeIsland;HorseneckBeach,Massachusetts;andMatagordaIslandNWR,Texas (USFWSfiles).

Fourteenabandonedplovereggsfrom five NewJerseysiteswereanalyzedfor presenceof

organochlorineandheavymetalburdensin 1990(USFWS 199la). AlthoughDDE, PCB’s,and

chlordanemetabolitesweredetectedin all samples,levelsdidnotappeartothreatenreproduction.

Mercuryconcentrationsrangedfrom 0.077to 1.07ppmwet weight;with theexceptionof 1.07ppm

wet weightmercuryin eggsfrom BrickTownship,NewJersey,mercuryresiduesin thatstudy

appearedbelowthosethoughtcausativeofavianreproductiveanomalies.

IMPLICATIONS FOR THE BEACH ECOSYSTEM

Theplight ofthepipingploveris anindicatorofanentireecosystemin very serioustrouble.

Sincethethepiping plover’s 1986 listing, theroseatetern(Sternadougaliii) hasbeenlistedas

endangeredin therangeofits northeasternpopulation(USFWS1987a),andtwo otherbeach-dwelling

species native to the Atlantic Coast -- the northeastern beach tiger beetle (Cicindeladorsalisdorsalis)

(USFWS 1990a)andtheseabeachamaranth(Amaranthuspumilus)(USFWS 1993a)-- havebeen

listedundertheEndangeredSpeciesAct asthreatenedspecies.Loggerheadseaturtles, listedas

threatenedsince1978,neston 10 currentorpotentialplovernestingbeachesin NorthCarolina.

Eighty-twopercentofthe 181 currentandpotentialU.S.breedingsiteslisted in AppendixB support

otherFederal-orState-listedspeciesorhavehistoricalrecordsofspeciesthatarenowFederallylisted;

for instance,seabeachamaranthcurrentlycoincideswith nestingpipingploverson mostbeachesin

North Carolinaandon thesouthcoastofLong Island,NewYork, but it is nowextirpatedfrom

southernMassachusetts,RhodeIsland,NewJersey,Delaware,Maryland,andVirginia (Wealdeyand

Bucher1992). Likewise,theonly extantoceanbeachpopulationsofnortheasternbeachtigerbeetle
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(this speciesis alsofoundon the ChesapeakeBayshoreline)occuron two Massachusettssitesthatare

alsousedbypipingplovers,althoughthis insectwasonceconsideredabundantonoceanbeachesfrom

Massachusettsto NewJersey(USFWS1 994d).Unlike manyendangeredor threatenedspecies,none

oftheAtlantic beachspeciesmentionedaboveis an endemicspecies;thus,theirstatusindicates

widespreadecologicalproblems.

ThesethreatenedandendangeredbeachspeciesthatbreedalongtheAtlantic Coasthavemany

threatsin commonwith thepipingplover. Habitatlossanddegradationdueto shorelinedevelopment

andbeachstabilizationandcrushingby off-roadvehiclesarecitedasmajorfactorscontributingto the

listing ofthenortheasternbeachtigerbeetle(USFWS 1990a)andseabeachamaranth(USFWS

1993a). Themostprominentthreatto theendangeredroseateternis the lossofnestingsitesto

expandingnumbersofnestingherringandgreatblack-backedgulls (USFWS 1987a),alsoa significant

causeofreducedpipingplovernumbersandproductivityatsomeAtlantic Coastnestingbeaches.

If theprecariousstatusofthesespeciesis a symptomofanembattledecosystem,then

remedialeffortsaimedattherestorationofthenaturalprocessesthatmaintainthis system,ratherthan

single-species“fixes,” arelikely to havethegreatestlong-termbenefits. Importantcomponentsof

ecologicallysoundbarrierbeachmanagementincludeperpetuationofnaturaldynamiccoastal

formationprocesses;managementofhumanrecreationto preventor minimizeadverseimpactson

duneformation,vegetation,andtheinvertebrateandvertebratefauna;andefforts to counterthe effects

ofhuman-inducedchangesin thetypes,distribution,numbers,andactivity patternsofpredators.

Nopipingploverrecoveryeffortsimplementedto datehavebeendetrimentalto thenatural

functionsofthebeachecosystem.Furthermore,manyprotectioneffortsfor pipingplovershavealso

benefittedothersensitivebeachspeciessuchasleastterns andseabeachamaranth,andthe reverse

(benefitsto pipingploversfrom protectioneffortstargetedat otherspecies,suchasleastterns)has

alsooccurred.However,somepipingploversprotectionmeasureshavebeentailoredto thespecific

needsofthis speciesin waysthat limit benefitsto thebeachecosystemasa whole. Forexample,in an

effortto reduceconflictswith beachusers,off-roadvehiclemanagementrecommendationsin

AppendixG seekto minimizethesizeanddurationofvehicleclosures.While theseshort-duration

closurespreventmortality andharassmentofpipingploversandprovidesomebenefitsto otherbeach-

nestingbirds,theyamountto insufficientprotectionfornortheasternbeachtigerbeetles. Anextreme

exampleofsingle-speciesprotectionis theuseofpredatorexclosuresto reducedepredationofplover

eggs;nonetheless,in manysituations,exclosuresprovideby far themosteffectiveandefficient

protectionagainstprolific entrenchedpredators,wherereductionsin predatornumberswould bevery
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difficult to achieveandverytemporary. Implementationofmoreecosystem-orientedapproachesto

pipingploverprotectionwould provideimportantbenefitsto otherrarespeciesandmerit serious

consideration,but it shouldberecognizedthat, in manycases,theseapproacheswouldentail

significantlyhighercostsand/orcausemoreconflictswith humanbeachusers.

CURRENT CONSERVATION EFFORTS

PipingploverprotectioneffortsalongtheAtlantic Coasthaveacceleratedrapidly since1985.

Manyongoingactivitiesarediscussedin theRecoveryTaskssectionofthis plan.

REGUL4TORYPROTECTION

Section9 oftheEndangeredSpeciesAct prohibitsany personsubjectto thejurisdictionofthe

UnitedStatesfrom taking(i.e.,harassing,harming,pursuing,hunting,shooting,wounding,killing,

trapping,capturing,orcollecting)listedwildlife species.It is alsounlawful to attemptsuchacts,

solicit anotherto commitsuchacts,orcausesuchactsto becommitted. Regulationsimplementingthe

ESA (50 CFR17.3)furtherdefine“harm” to includesignificanthabitatmodificationordegradation

that resultsin thekilling or injuryofwildlife by significantlyimpairing essentialbehavioralpatterns

includingbreeding,feeding,orsheltering. “Harass”meansan intentionalornegligentactoromission

thatcreatesthe likelihoodofinjury to wildlife by annoyingit to suchan extentasto significantly

disruptnormalbehavioralpatternswhich include,butarenot limited to, breeding,feeding,or

sheltering.AppendixG, Guidelinesfor ManagingRecreationalActivities in PipingPloverHabitaton

theU.S. Atlantic Coastto Avoid TakeUnderSection9 oftheESA, containsrecommendationsto

beachmanagersandpropertyowners.

Section10 oftheESAandrelatedregulationsprovidefor permitsthatmaybegrantedto

authorizeactivitiesotherwiseprohibitedunderSection9, for scientificpurposesor to enhancethe

propagationorsurvival ofa listedspecies.StatesthathavecooperativeagreementsunderSection6 of

theESAmayprovidewrittenauthorizationfor takethatoccursin thecourseofimplementing

conservationprograms.Forexample,Stateagencieshaveauthorizedcertainbiologiststo construct

predatorexclosuresfor pipingplovers. It is alsolegal foremployeesor designatedagentsofcertain

FederalorStateagenciesto takelistedspecieswithout apermit if theactionis necessaryto aidsick,

injured,ororphanedanimalsorto salvageordisposeofa deadspecimen.
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Section 10 alsoallowspermits to be issued for takethat is “incidentalto, andnotthepurpose

of, canyingoutan otherwiselawful activity” if theUSEWSdeterminesthatcertainconditionshave

beenmet. An applicantfor anincidentaltakepermitmustpreparea conservationplanthatspecifies

theimpactsofthe take,thestepsthe applicantwill taketo minimizeandmitigatetheimpacts,funding

thatwill beavailableto implementthesesteps,the alternativeactionstothetakethat theapplicant

considered,andthereasonswhy suchalternativesarenotbeingutilized. AppendixH contains

guidelinesforthepreparationandevaluationofconservationplansforAtlantic Coastpipingplovers

pursuantto Section10(a)(l)(B)and l0(a)(2)oftheESA.

Section7 oftheESArequiresFederalagenciesto consultwith theUSFWSprior to

authorizing,funding,orcarryingout activities thatmayaffectlisted species.Section7 alsorequires

that theseagenciesusetheirauthoritiesto furthertheconservationoflistedspecies.Section7

obligationshavecausedFederallandmanagementagenciesto implementpipingploverprotection

measuresthatgo beyondthoserequiredto avoidtake,forexample,by conductingresearchon threats

to pipingplovers. OtherexamplesofFederalactivitiesthatmayaffectpipingploversalongthe

Atlantic Coast,therebytriggeringSection7(b)consultation,includepermits forbeachnourishmentor

disposalofdredgedmaterial(U.S.Army CorpsofEngineers)andfundingofbeachrestorationprojects

(FederalEmergencyManagementAuthority).

In September1994,fourteenFederalagencies,includingtheU.S. FishandWildlife Service,

NationalParkService,U.S. CoastGuard,U.S. Anny CorpsofEngineers,andDepartmentofDefense,

signeda MemorandumofUnderstandingaffirming theircommitmentsto carryout programsfor the

conservationofspecieslistedundertheESA andtheecosystemsuponwhich theydepend,including

implementingappropriaterecoveryactionsthat areidentifiedin recoveryplans.

ExecutiveOrder11644,UseofOff-RoadVehicleson thePublic Lands,andExecutiveOrder

11989,Off-RoadVehicleson PublicLands,pertainto landsundercustodyoftheSecretariesof

Agriculture,Defense,andInterior (exceptfor NativeAmericanTribal lands). ExecutiveOrder11644

requiresadministrativedesignationofareasandtrails whereoff-roadvehiclesmaybepermitted.

ExecutiveOrder11989statesthat “... therespectiveagencyheadshall,wheneverhedeterminesthat

theuseofoff-roadvehicleswill causeor is causingconsiderableadverseeffectson thesoil,vegetation,

wildlife, wildlife habitat ... immediatelyclosesuchareasor trails to thetypeofoff-roadvehicles

causingsucheffects,until suchtime ashedeterminesthat sucheffectshavebeeneliminatedandthat

measureshavebeenimplementedto preventfuturerecurrence”(emphasisadded).
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PipingploversarealsoprotectedundertheMigratoryBird TreatyAct of 1918 (16U.S.C.

703-712). Prohibitedactsincludepursuing,hunting,shooting,wounding,killing, trapping,capturing,

coliecting,or attemptingsuchconduct.

The CoastalBarriersResourceProtectionAct of 1982 (CBRA),asamendedby theCoastal

BarrierImprovementAct of 1990 (P.L. 101-591),providescertainprotectionsto designatedunitsof

theCoastalBarrierResourcesSystem(System),includingmanysiteswherepipingploversbreedor

winteron theAtlantic Coast. Exceptfor a few specifiedexemptions,Section6 ofCBRA bansall

Federalexpenditureswithin units ofthe System.Section6 alsorequiresthatFederalagenciesconsult

with theUSFWSprior to committingfundsfor anyexemptedactivities.

Almost all Stateswithin thebreedingrangeoftheAtlantic Coastpiping ploverlist thespecies

asState-threatenedor -endangered(NortheastNongameTechnicalCommittee1993),andmanyState

endangeredspecieslawsandregulationsprohibit takeofState-listedspecies.As afurtherprotection,

theMaineDepartmentofInlandFisheriesandGame(1995)hasdesignatednine sitesasEssential

Habitatfor pipingploversand leastterns;this designationprohibitssignificantalterationor

unreasonableharmtotheEssentialHabitatfrom projectsrequiringa permitorlicensefrom, orto be

fundedorcarriedoutby, aStateagencyormunicipalgovernment.

OtherStateregulationsalsoprotectpiping ploversand/ortheirhabitat. Forexample,the

MassachusettsWetlandsProtectionAct (MassachusettsGeneralLawsChapter131,Section 140)

requiresthatproposedprojectsthatoccurin wetlands(includingbeaches)bedesignedto avoid short-

termorlong-termadverseeffectson thehabitatofanyrarespeciesofwildlife (Melvin andRoble

1990). Opinions,basedon this law, providedby theMassachusettsDivision ofFisheriesandWildlife

on theimpactsofproposeddredginghaverecommendedrestrictionson thetiming or locationofbeach

nourishmentin orderto preventadverseeffectson pipingploverhabitat(S.M. Melvin pers.comm.

1990). InNewYork, compliancewith theNewYork Tidal WetlandsAct andtheNewYork State

EnvironmentalQuality ReviewAct usuallyresultsin conditionson dredgingpermitsthat restrictthe

seasonorlocationofoperation;theserestrictionsaredesignedto protectpipingploversandother

State-listedwildlife (S. Sanford,NewYork StateDepartmentofEnvironmentalConservation,pers.

comm.1990). It shouldbenoted,however,that revisionsin theNewYorkTidal WetlandsAct are

currentlyunderdiscussion,andthatpotentialchangeslesseningor eliminatingjurisdictionovershoals,

mudflatsareasandareasadjacentto tidal wetlandscouldresultin decreasedprotectionofthese

habitatsin thefuture (iJSFWS1995b).
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In somecases,pipingploversbenefitfrom Stateregulationsintendedto protectothernatural

resources.Forinstance,theConnecticutCoastalResourcesManagementDivision prohibitsmost

dredgingprojectsin that StatebetweenMay 30 andSeptember30 to avoidimpactsto shellfishbeds

(R Rozsa,ConnecticutCoastalResourcesManagementDivision, pers.comm. 1989).

PROTECTIONANDMANAGEMENT ONBREEDING SITES

Currentbreedingsiteprotectionefforts aredocumentedin AppendixC (SummaryofCurrent

andNeededBreedingSiteManagementActivities). Mostcommonmanagementstrategiesinclude

protectionof nestswith predatorexclosures(seeAppendixF); signingandsymbolic fencingofnesting

areas;restrictionson motorizedvehiclesin thevicinity of flightlesschicks;wardeningofnestingareas,

especiallyin areaswherepublic useisheavy;andpublic informationandeducation.

Themagnitudeofthepipingploverprotectioneffort on the breedinggroundsmaybegauged

from informationin AppendixJ(EstimatedCostofU.S.Atlantic CoastPipingPloverProtection

Activities duringthe 1993 BreedingSeason).Estimatescompiledby theStatewildlife agenciesshow

thatapproximately$1.8million wasspentto protect875pairsofploversthatnestedon theU.S.

portionoftherangein 1993. This figure includesmorethan85,000person-hoursbypaidstaff,but

doesnotreflectapproximately32,750hoursofvolunteerlabor. Comprehensiveestimatesof

protectioncostsin AtlanticCanadaareunavailable,buta substantialeffort is alsobeingexertedto

protectpipingploversthere. Report#3 preparedby RecoveryofNationally EndangeredWildlife

(RENEW 1993)reportedexpendituresofmorethan$154,000(Canadian)and6.5 person-yearsof

effort(costnot includedin theexpendituresfigure)toprotectAtlantic ploversin theyearending

March31, 1993. The 1992 effortsreportedby RENEWweresupplementedby 84 volunteerswho

providedwardeningthroughthePiping PloverGuardianProgramon 20 beachesin NovaScotiaandon

PrinceEdwardIsland (Atlantic CanadaPiping PloverRecoveryTeam1992); in 1993,theGuardian

Programexpandedto includebeachesin NewfoundlandandNew Brunswickanda full-time paid

coordinator(Atlantic CanadaPiping PloverRecoveryTeam1993). RENEW(1994)reported

increasesin expendituresfor protectionofAtlantic Coastpipingploversto $205,000(Canadian)

during the 1993breedingseason,notincludingunquantifiedpaidandvolunteertime.

Althougha few piping ploverrecoveryexpendituresrepresentinvestmentsin basicresearch

with broadapplicability to pipingplovermanagement,the vastmajorityofthepipingploverprotection

effortinvolveslabor-intensive,on-siteeffortssuchasthepostingandfencingofnestingareas,

wardening,andconstructionofpredatorexclosures.Suchefforts caneffectivelyreduceimpactsto
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pipingplovers,but theydo notremovetherootcausesofthreatssuchasintensiverecreationaluseand

elevatedpredationpressure.Theseprotectioneffortswill haveto becontinuedeachseasonin

perpetuityif thepipingploverpopulationis to berecoveredandmaintained.

PROTECTIONANDMAN4GEMEAT ONWINTERING SITES

Efforts to protectpipingploverwinteringhabitaton theAtlantic Coasthavefocusedprimarily

on:

(1) Surveysto identify winteringsites. In addition tothe 1991 InternationalCensusof

winteringsites,severalStatenongameprogramshaveconductedsurveysto furtheridentifyspecific

winteringsites.

(2) Recommendationsto preventhabitatdegradationmadethroughtheSection7 consultation

processon aproject-by-projectbasis. A 1991 workshopwasheldin North Carolinaspecificallyfor

representativesofStateandFederalregulatoryagenciesto inform themoftheplover’s habitatneeds

andecology,andrequirementsto protectandconsulton this species.

(3) Acquisition andrecognitionofafew key sites. TheNatureConservancy(TNC)recently

purchasedLittle TybeeIslandin Georgiaandturnedthesiteoverto theStatefor conservation

purposes.The National Key Deer Refuge, including two plover wintering sites, was recently

recognizedasapartoftheWesternHemisphericShorebirdReserveNetwork (WHSRN). The

WHSRNalsohasrecentlydevelopeda PipingPloverRegistryProgram,which seeksto promote

internationalrecognitionof landownereffortsto preservepipingplovers(J. Sibbing,Western

HemisphericShorebirdReserveNetwork, in liu. 1993).

ROLE OFFEDERAL L4NDSINRECOVERYEFFORTS

Federal lands administered by the NPS, USFWS,National Aeronautics and Space

Administration(NASA), U.S. CoastGuard,U.S. Army CorpsofEngineers,andU.S. Air Force

supportedapproximately370nestingpairsofpipingploversin 1995. These370pairsconstituted

32%oftheU.S. Atlantic Coastpopulationand27%oftheentirebreedingpopulation,including

Atlantic Canada.ThecarryingcapacityofFederallandsasestimatedin 1993 was635 pairs,

approximately33%oftheestimatedcapacityofall U.S.breedingsites.
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MostFederallyadministeredbreedingsitesarevery intensivelymanaged.Consistentwith

NationalWildlife RefugeSystemAdministrationAct andRefugeRecreationAct requirements

regardingcompatibilityofrefugeactivities,ploverhabitatwithin mostnationalwildlife refugesis

closedto public useduringthebreedingseason.CapeCod,Fire Island,andAssateagueNational

SeashoresandtheGatewayNationalRecreationAreahavewrittenplansdetailinghowpipingplovers

will be protected.NestingareasonNASA’s WallopsIsland arealsoclosedto public entryduring the

breedingseason.

Protectionofpipingploversandtheirhabitaton Federallandsis importantnotonly becauseof

thedirectbenefitsto ploversthatusetheseareas,butbecauseploverprotectionprogramson Federal

landsserveasexamplesto non-Federallandowners.

COORDINATIONAND PARTICIPATION

Recoveryefforts at theStatelevel arecoordinatedby theStatewildlife agencies; population-

widecoordinationis suppliedby therecoveryteamwith oversightby the USFWS. Since1988,the

USEWShaspreparedanddistributedannualstatusupdateson theAtlantic Coastpipingplover

population. Thesearewidely requestedandprovidebiologists,beachmanagers,usergroups,and

otherinterestedpartieswith timely informationaboutprogresstowardsrecovery. Periodicrangewide

winteringcensuses(e.g.,the1991 and1996 InternationalCensuses)provideimportantinformationon

theplover’sstatusandstimulateawarenessofimportantwinteringsites. Bi-annualmeetingsof

biologistsinvolved in ploverconservationwithin theAtlantic Coastbreedingrangeafford

opportunitiesfor exchangeofimportantinformationaboutploverecologyandmanagement

techniques.Similarbut lessfrequentmeetingshavefocusedon protectionofwinteringploversand

theirhabitat. The U.S.Atlantic Coast,Atlantic Canada,and GreatLakes/NorthernGreatPlains

recoveryteamsmaintaincommunicationandfrequentlyexchangeobserversat teammeetings. These

meetingsandothercommunicationsamongtherecoveryteamsandStateplovercoordinatorsassure

promptevaluationanddistributionofnewinformation. Forexample,disseminationofinformation

aboutdesignanduseofpredatorexclosureshasrequireda significanteffort overthelasteightyears;

expertshavetraveledtovarious Statesandto Canadato helpresolvedifficulties with exclosures.

Participationofaffectedagencies,organizations,andusergroupsin planningand

implementingU.S. recoveryeffortshasbeenfosteredprimarily at the Statelevel. Variousworking

groupsprovidecontinuingforumsfordiscussionandadjustmentofrecoveryefforts. Examples

includetheMassachusettsBarrierBeachTaskForce,formedin 1992undertheauspicesof

Atlantic CoastPipingPloverRevisedRecoveryPlan 5,



MassachusettsCoastalZoneManagementOffice with membersfrom fourStateagencies,aswell as

usergroups,municipalgovernments,conservationgroups,andtheUSFWS(MassachusettsBarrier

BeachTaskForce 1994). Coordinationofploversurveyefforts andthreatassessmentin NewYork

hasbeenfacilitatedby theLong Island ColonialWaterbirdAssociationsincebeforethelistingofthe

ploverundertheESA; in March 1995,theNewYork StateDepartmentofEnvironmental

Conservation,Division ofFishandWildlife, formedaRegionalPipingPloverManagement

CoordinationGroupcomprisingState,Federal,andlocal governmentagenciesandprivate

organizationsto intensify pipingploverrecoveryefforts on Long Island(K.J. Meskill andC.T.

Hamilton,NewYork StateDepartmentofEnvironmentalConservation,in lit:. 1995). In Delaware,

multi-agencyparticipationin pipingploverprotectionhasbeenimplementedthroughtheDelaware

BeachIssuesGroup,anongoingworkinggroupofStateagencies;participatingagenciesalsomaintain

communicationwith interestedandaffectedprivateorganizationsandgroupsandwith Federal

agencies(L. Gelvin-Innvaerpers.coin.).

RECOVERY STRATEGY

Theoriginal recoveryobjectivefortheAtlantic Coastpipingplover,establishedin the1988

recoveryplan,wasto “increasetheAtlantic Coastpopulationofthepipingplover (U.S.andCanada)

to aself-sustainingpopulationof 1,200breedingpairs,while maintainingthecurrentdistribution”

(USFWS1988e). As statedin that plan,this objectiverepresented“a compromisebetweena complete

recoveryfrom the50-80%populationdeclineoverthepreceding50 years,versuswhat [therecovery

teambelievedicouldrealisticallybeachievedin thefaceofcontinuingloss(bothphysicaland

functional)ofhabitatfrom increasinghumanrecreationanddevelopmentpressures.”This recovery

objective,formulatedin theinitial stagesoftherecoveryeffort, reflectedthebestjudgmentatthat time

ofthemostknowledgeablepipingploverspecialists.

Since1988,recoveryeffortshaveproducedadditionalinformationto testwhethertheoriginal

objectiveprovidesfor a “self-sustainingpopulation.” In particular:

• Experiencegainedin NewEngland,wherepipingplovernumbersdoubledbetween1988and

1993 whilemaintaininghigh levelsofproductivity,hasexpandedthe definitionofsuitablehabitat

andshownthatpopulationscangrowvery rapidlywheretheyareintensivelymanagedto reduce

impactsofhuman-inducedmortality, humandisturbance,andpredation. As a result,biologists

havegreatly increasedtheirestimatesofhabitatcarryingcapacity.Currentestimatesofcarrying

52 Atlantic CoastPipingPloverRewsedRecoveryPlan



capacityofknownandpotentialU.S. breedingsitesareprovidedin AppendixB; theU.S. Fish

andWildlife Servicebelievestheseestimatesremainvery conservative,especiallyforthe

southernportionoftherange(seediscussionon page30).

• Informationaboutmovementsofpipingploversandgeneflow, while limited, is substantially

improvedsince1988. It suggeststhatmovementsareprobablysufficientto maintaingeneflow

within theAtlantic Coastpopulation. However,observationshaveshownthat thevastmajority

ofmarkedbirds selectbreedingsitesin the same(or adjacent)Stateastheirnatalbeachesand

returnto thesameoradjacentStatesin ensuingbreedingseasons.This patternoffidelity to the

natalregionis supportedby theclosecorrelationbetweenproductivityratesandsubsequent

populationtrends.

• Newdataon survival andfecundityrateshavefacilitatedcomputermodelingoflong-term

populationviability undervarying scenarios.ThePVA for theAtlantic Coastpipingplover

(AppendixE, Melvin andGibbs 1994)incorporatedproductivitydatafrom theentireU.S.

portionoftheAtlantic Coastrangeandestimatedsurvivalratesfor ploversthatbreedon outer

CapeCod. Resultswereexaminedto determinethesensitivityofpopulationpersistenceto each

factor.

As a resultofthis newinformation,therecoveryteamhasconducteda detailedre-evaluation

oftheoriginal recoveryobjective,resultingin substantialrevisionsandrefinements.

The followingprincipleswill guidefuturerecoveryefforts for theAtlantic Coastpipingplover

population:

1. Sufficiencyof populationsizeandproductivitywill bebasedon a>95%probabilityof

persistencefor 100years. All populationsfacevaryingprobabilitiesofextinctiondueto stochastic

eventsthataffectsurvivalandproductivity. At givenaverageratesofsurvivalandproductivity,and

variability aroundtheseaverages,largepopulationshavelowerprobabilitiesofextinction thansmall

ones. Populationviability analysisis a form ofrisk analysisappliedto theissueofpopulation

extinction. It is a structuredandsystematicanalysisoftheinteractingfactors,including abundance,

ratesofsurvivalandproductivity,demographicandenvironmentalstochasticity,andcatastrophes,that

determinea population’srisk ofextinction. In recentyears,PVA’s havebeenusedastools in

establishingrecoverygoalsfor threatenedandendangeredspeciessuchasthenorthernspottedowl and

thedeserttortoise. Informationaboutthe Atlantic CoastpipingploverPVA is providedin Appendix
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E. Modelingwasconductedto estimateprobabilitiesofextinction,aswell asprobabilitiesthat the

populationwould fall belowthresholdsof50, 100,and500pairs. Theresultsofthis modelingarethe

basisfor therevisedquantitativedelistingobjectives.

2. Populationincreasesshouldbe evenlydistributedthroughouttheplover’sAtlantic Coast

range.Thisprinciplewasreflectedin the 1988 recoveryobjectivestipulationthat thepopulation

increasehadto beachieved“while maintainingthecurrentdistribution.” Dispersalofthepopulation

acrossits breedingrangeservesasa hedgeagainstcatastrophes,suchashurricanes,oil spills, or

diseasethatmight depressregionalsurvival and/orproductivity. Maintainingrobust,well-distributed

subpopulationsshouldreducevariancein survivalandproductivityoftheAtlantic Coastpopulationas

a whole, facilitateinterchangeofgeneticmaterialbetweensubpopulations,andpromoterecolonization

ofanysitesthat experiencedeclinesor local extirpationsdueto low productivityand/ortemporary

habitatsuccession.

Tofacilitateanevendistributionofthepopulation,therecoveryteamhasdelineatedfour

recoveryunits -- Atlantic Canada,New England,NewYork-New Jersey,andSouthern-- andassigned

aportionofthepopulationtargetto each.Theseunits arelargeenoughthat theiroverall carrying

capacityshouldbebufferedfrom changesduetonaturalhabitatformationprocessesatindividual

nestingsites,while still assuringa geographicallywell-distributedpopulation.

CurrentinformationindicatesthatmostAtlantic Coastpipingploversnestwithin theirnatal

region,that regionalpopulationtrendsarerelatedto regionalproductivity,andthat intensiveregional

protectioneffortscontributeto increasesin regionalpipingplover numbers(seeBreedingSiteFidelity

andDispersal,page28). However,at leastlow levelsofdispersalareongoingwithin theAtlantic

Coastpiping ploverpopulation,andrecoveryunitsdo not representbiologicallydistinct population

segmentsasdefinedin theUSFWSpolicy regardingtherecognitionofdistinctvertebratepopulation

segmentsundertheEndangeredSpeciesAct (USFWS 1996a).

A premiseofthisplanis that theoverallsecurityoftheAtlantic Coastpipingplover

populationis profoundlydependentuponattainmentandmaintenanceoftheminimumpopulation

levelsfor thefour recoveryunits. Any appreciablereductionin thelikelihoodofsurvivalofa recovery

unit will alsoreducetheprobabilityofpersistenceoftheentirepopulation.
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3. Measuresshouldbetakento preventlossof geneticdiversityoverthelong tenn. Small

populationsrisk lossofgeneticdiversitythroughinbreedingandrandomgeneticdrift. In theshort

term,sucha lossmayreduceindividual fitness and productivity. Over the long term,lossofgenetic

diversitymayerodetheevolutionarypotentialofa populationor species,reducingits ability to adapt

to changesin its environment,andtherebyincreasingits riskofextinction. AnN0 of500wascitedby

Franklin(1980)andFrankelandSoule(1981)astheminimumeffectivepopulationsizenecessaryto

maintainlong-termgeneticfitnessandevolutionarypotential. Sinceno formalestimatesofNft4 are

currentlyavailablefor pipingplovers,andbecausethespecies’sparsedistributionresultsin highly

non-randombreedingthatmayposea barrierto geneflow, thereviseddelistingcriteriarequirethe

USFWSto veri1~’ that thetargetpopulationis sufficiently largeto maintainlong-termgeneticfitness.

4. Mechanismsshouldbeprovidedto preventareversalofpopulationincreasesfollowing

delistingundertheESA. All ofthepipingploverprotectionmechanismsdevisedto datearelabor-

intensiveactivitiesthatareeffectiveonly if implementedannually. While increasingpipingplover

numberswill reducetheprobabilityofextinction, thesegainswill bequickly erodedif actionsto

mitigatethreatsfrom predationandhuman-causedmortality, disturbance,andhabitatdegradationare

notcontinued. ThePVA showsthatevena populationthat is several-foldtimesthatprovidedin the

1988recoveryobjectivemustsustainhigh productivityandsurvival andlow variancein those

parametersin orderto persistoverthelong term. This will requirecontinuedintensivemanagementto

ensurehighproductivityandmaintenanceofwinteringandbreedinghabitatquantityandquality.

While protectionofpiping ploversandtheirhabitatwill requirea significantlong-term

commitment,thebenefitsgo beyondsurvivalofthis onespecies.Protectionofpipingploversand

theirhabitatrespondsto thestatedpurposesoftheESA(Section2(b)),by “provid[ing] a means

wherebytheecosystemson which endangeredspeciesandthreatenedspeciesdependmaybe

conserved.”Since1988,two morespeciesthatsharethepipingplover’sbeachhabitatoverpartsofits

range,thenortheasternbeachtigerbeetleandseabeachamaranth,havebeenaddedto thelist of

threatenedspecies.This andtheobservedresponseofotherbeach-nestingbirdsto pipingplover

protectioneffortshasincreasedbiologists’ awarenessofthe pipingploverasan indicatorofthehealth

ofthefragile beachecosystem.
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PART II: RECOVERY

RECOVERY OBJECTIVE

Theobjectiveofthis revisedrecoveryplanis to ensurethelong-termviability oftheAtlantic

Coastpiping ploverpopulationin thewild, therebyallowing removalofthis populationfrom the

FederalList ofEndangeredandThreatenedWildlife andPlants(50CFR 17.11 and 17.12). The

Atlantic Coastpipingploverpopulationmaybeconsideredfor delistingwhenthefollowing recovery

criteriahavebeenmet:

Criterion 1: Increaseandmaintainforfive yearsatotalof 2,000breedingpairs,distributed

amongfourrecoveryunitsasspecifiedbelow:

RecoveryUnit: Minimum Subpopulation:

Atlantic Canada 400pairs
NewEngland 625 pairs
NewYork-New Jersey 575 pairs

Southern(DE-MD-VA-NC) 400pairs

Attainmentofthesetargetsfor eachrecoveryunit will increasetheprobabilityofsurvivaland

recoveryoftheentirepopulationby (I) contributingto thepopulationtotal,(2) reducingvulnerability

to environmentalvariation(includingcatastrophes),and(3) increasinglikelihoodofinterchange

amongrecoveryunits. Attainmentofthesubpopulationgoalsstipulatedaboveareparticularly

importantfor theAtlantic CanadaandtheSouthernrecoveryunitsbecauseoftheircurrentsmall

numbers(under200pairseach),sparsedistributionoverrelativelylargegeographicareas,and

potentialto substantiallycontributeto theviability oftheentireAtlantic Coastpopulation.
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Criterion 2: Verify theadequacyofa2,000-pairpopulationof pipingploversto maintain

heterozygosityandallelic diversityoverthelongterm. This maybeaccomplishedthrough

implementationofrecoverytask3.8 (page95). Despitea highprobabilitythat thiscriterioncanbe

satisfied,thepotentialrisks associatedwith lossofgeneticdiversityjustify documentationofNIN.

Criterion3: Achievefive-yearaverageproductivityof 1.5 fledgedchicksperpairin eachofthe

four recoveryunitsdescribedin criterion1. Datato evaluateprogresstowardmeetingthis

criterionshouldbeobtainedfrom sitesthat collectivelysupportatleast90%oftherecovery

unit’s population. Thepopulationviability analysisin Appendix E showsthat a populationofonly

2,000pairswould remainhighly vulnerableto extinctionunlessaverageproductivity is sustained

above1.5 chicksperpair. However,sincethePVA is basedon severalassumptionsthatmay

underestimatesurvivalratesfor someor all recoveryunits and/orthepercentageofone-year-oldadults

that breed,thisproductivityfiguremaybereviseddownwardif (1) it is demonstratedthatsurvival

ratesarehigherin someregions,and(2) a scientificallycrediblestochasticmodel that incorporatesthe

bestavailableestimatesofsurvivalandotherdemographicvariablesshowsthat lowerproductivity

rateswill assurea95%probabilityofsurvivalfor 100years(seetask3.5). Adjustmentsto this

criterionmaybeappliedto thepopulationasa wholeor tooneormoreofthefourrecoveryunits,as

supportedbyobservedproductivityandpopulationtrenddata.

Criterion 4: Institutelong-termagreementsamongcooperatingagencies,landowners,and

conservationorganizationsthatwill ensureprotectionandmanagementsufficientto maintain

thepopulationtargetsandaverageproductivityfor eachrecoveryunit asspecifiedin criteria1

and3. In additionto protectionandmanagement,theseagreementsshouldprovidefor adequate

monitoringto effectivelydetectdeclinesin productivityorpopulationdeclinescausedbydecreasing

survivalrates. Agreementsmayallow for lessthanfull protectionofsomepipingploversif it canbe

assuredthat theseindividualsaresurplusto themaintenanceofanevenlydistributed,2,000-breeding-

pairpopulation,with anaverageproductivityof1.5 chicksperpair (or an adjustedproductivityrateas

percriterion3) in eachrecoveryunit.

Criterion 5: Ensurelong-termmaintenanceofwinteringhabitat,sufficientin quantity,quality,

and distributionto maintainsurvival ratesfor a2,000-pairpopulation. This criterionmaybe

satisfiedthroughformal agreementsor identificationofsitesfreefrom significantrecognizablethreats.

Table7 outlinestherecoverytasksneededto meettheserecoverycriteria,andtheRecovery

Taskssectiondescribeseachtaskin detail.
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Table 7. RecoveryTaskOutline

1. Managebreedingpipingploversandhabitattomaximizesurvivalandproductivity.

1.1 MonitorstatusandmanagementofAtlanticCoastpipingplovers.
1.11 Monitorpopulationtrends,productivity,anddistribution in eachrecoveryunit.
1.12 Monitorploverbreedingactivitiesatnestingsitesto identify limiting factors.

1.2 Maintainnaturalcoastalformationprocessesthatperpetuatehighquality breedinghabitat.
1.21 Discouragedevelopmentthat will destroyor degradeploverhabitat.
1.22 Discourageinterferencewith naturalprocessesof inletformation,migration,and closure.

1.23 Discouragebeachstabilizationprojects.
1.24 To compensatefor disruptionof naturalprocesses,createandenhancenestingandfeeding

habitat,especiallyin thevicinity of existingstabilizationprojects.
1.241 Encouragedepositionof dredgedmaterialto enhanceorcreatenestinghabitat.
1.242 Discouragevegetationencroachmentat nestingsites.
1.243 Drawdownorcreatecoastalpondsto makemorefeedinghabitatavailable.

1.3 Reducedisturbanceof breedingploversfrom humansandpets.
1.31 Reducepedestrianrecreationaldisturbance.

1.311 Fenceandpostareasusedby breedingplovers,asappropriate.
1.312 Implementandenforcepetrestrictions.
1.313 Preventdisturbancefrom disruptiverecreationalactivitieson beacheswhere

breedingploversarepresent.
1.32 Reducedisturbance,mortality,andhabitatdegradationcausedby off-roadvehicles,including

beach-rakingmachines.
1.33 Providewardensandlaw enforcementofficersto facilitateprotectivemeasuresandpublic

education.
1.4 Reducepredation.

1.41 Removelitter andgarbagefrom beaches.
1.42 Deploypredatorexclosuresto reduceeggpredationwhereappropriate.
1.43 Removepredatorswherewarrantedandfeasible.

1.5 Protectpipingploversandtheirbreedinghabitatfrom contaminationanddegradationduetooil or

chemicalspills.
1.6 Developmechanismsto providelong-termprotectionofploversandtheirhabitat.

1.61 Provideintensiveprotectionofbreedingpipingploverson nationalwildlife refuges.
1.62 Seeklong-termagreementswith landowners.
1.63 Acquireimportanthabitatif andwhenit becomesavailable.
1.64 Ensurethat any Section10 permitsissuedcontributeto Atlantic Coastpipingplover

conservation.

2. Monitorandmanagewinteringandmigrationareasto maximizesumvalandrecruitmentin thebreeding
population.

2.1 Monitorknownandpotentialwinteringsites.
2.11 Monitor abundanceanddistributionofknownwinteringplovers.
2.12 Surveybeachesandothersuitablehabitatto determineadditionalwinteringsites.
2.13 Identify factorslimiting thequantityand qualityof habitator its useby pipingploversat

specificwinteringsites.
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TABLE7 (Cont.)

2.2 Protectessentialwinteringhabitatby preventinghabitatdegradationanddisturbance.
2.21 Protecthabitatfrom impactsofshorelinestabilization,navigationprojects,anddevelopment.
2.22 Protectwinteringhabitatfromdisturbanceby recreationistsandtheirpets.
2.23 Protectpipingploversandtheirwinteringhabitatfrom contaminationanddegradationdueto

oil or chemicalspills.
2.24 Appriseresource/regulatoryagenciesofthreatstowinteringpipingploversandtheir habitats.
2.25 Evaluateandupdatelists of essentialwinteringhabitatasdatabecomeavailable.
2.26 Providefor long-termprotectionof winteringhabitat,includingagreementswith landowners

andhabitatacquisition.
2.3 Protectpipingploversduringmigration.

2.31 Identify importantmigrationstop-overhabitat.
2.32 Identify andmitigateanyfactorsthat maybeadverselyaffectingmigratorystop-overhabitator

its useby pipingplovers.

3. Undertakescientificinvestigationsthatwill facilitaterecoveryefforts

3.1 Investigatethewinteringecologyofpiping plovers.
3.11 Characterizewinteringhabitat
3.12 Determinethespatialandtemporaluseofwinteringhabitat.
3.13 Evaluateforagingbehaviorandresourcesfor specificmicrohabitatsatwinteringsites.
3.14 Investigatetheeffectsofhumandisturbanceonwinteringplovers.

3.2 Refinecharacterizationof ploverbreedinghabitat
3.21 CompareploverforagingresourcesalongAtlantic Coastbreedinghabitat.
3.22 Determinemoisture-relatedrequirementsforploversandtheirchicks.
3.23 Evaluateimpactsof artificial inletclosureandotherbeachstabilizationprojectsonpiping

ploverbreedinghabitatsuitability.

3.3 Monitorlevelsof environmentalcontaminantsin pipingplovers.
3.4 Developandtestnewpredatormanagementtechniquesto protectnestsandchicks.

3.41 Developandtestconditionedaversiontechniques.
3.42 Extendtestingofartificial coyotetemtoriestoexcluderedfoxes.
3.43 Evaluatethreatsfrom ghostcrabsanddevelopappropriatecontrol techniques.
3.44 Developandtestelectricfences.

3.5 Analyzepopulationtrendsandproductivityratestomonitorploversurvival rates.
3.6 Determinetemporaldistributionofplovermortality.
3.7 Developametapopulationmodelthatwill estimateextinctionprobabilityfor theAtlantic Coastpiping

ploverpopulation.
3.8 Estimateeffectivepopulationsizefor theAtlantic Coastpipingploverpopulation.
3.9 Developsafetechniquesfor markingplovers.

4. Developandimplementpublic informationandeducationprograms.

4.1 Developnewandupdatedpipingploverinformationandeducationmaterials.
4.2 Establisha networkfor distributionof informationandeducationmaterials.

5. Reviewprogresstowardsrecoveryannuallyandreviserecoveryeffortsasappropriate.
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RECOVERY TASKS

1. Managebreedingpipingploversandhabitatto maximizesurvivalandproductivity.

Experienceoverthelasteightyearshasshownthatpipingploverpopulationscanincrease

dramaticallyin responseto intensive protection efforts. These efforts aretime-consuming,costly,

andsometimesrequiretemporaryrestrictionson off-roadvehiclesand/orrestrictionson artificial

dunebuilding andothercoastlinestabilizationprojects,but theyaregenerallyhighly effective.

MostU.S. Atlantic Coastpipingplovermanagementprogramshavebeencoordinatedby theState

wildlife agencieswith integralparticipationfrom Federaland local agencies,otherStateagencies,

andprivateorganizationsandindividuals. InNorthCarolina,whereapproximately80%ofplover

nestingactivity currentlyoccurson Federallands,theU.S. FishandWildlife Serviceis theprimary

coordinatingagency. In somecases,suchasMassachusetts,networksofcooperatorswho

implementprotectionmeasureshavebecomevery large,andforwns for discussionofbeach

managementissuesareactive(seediscussionon page52). It isanticipatedthat thesecooperator

networksandmeetingsofaffectedgroupswill continueto playan integralrole in theplover

recoveryeffort. While themainfocusofcoordinationeffortsis expectedto remainat the State

level, theneedfor someplanningamong“stakeholders”(cooperatorsandaffectedparties)at the

recovery-unitlevel is alsoanticipated.

A summaryofcurrentandneededmanagementactivitieson breedingsitesisprovidedin

Appendix C. Pipingploverhabitatis extremelydynamic,andfactorsaffectingbreedingsuccess,

suchastypesandnumbersofpredators,canchangequickly, modifyingprotectionneeds. It is

especiallylikely thatadditionalprotectionneedswill be identifiedfor sites in NewYorkandNorth

Carolina,andat anysite whereintensifiedmonitoringto identify limiting factorshasbeen

recommended.

Managementandprotectionofpipingploverson Federallandsis especiallyimportant. Plover

managementon Federallandsdirectlyaffectsbreedingsuccessofapproximately32%ofthe

currentU.S. Atlantic Coastpopulation. In addition,protectionon Federallandsfurnishes

leadershipby exampleto non-Federallandmanagers.
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1.1 Monitor thestatusandmanagementofAtlantic Coastpipingplovers,bothpopulation-

wideandat specificnestingsites. Reliableongoingmonitoringwill becrucial to ensuring

thatploverprotectionefforts arecontributingeffectively andefficientlyto thespecies’

recovery.At arecovery-unitlevel (task1.11),annualmonitoringofnumbers,location,and

productivitywill providemeasuresofoverallprogresstowardsrecoveryandfacilitate

identificationofareaswhereadditionalpriority shouldbeaccordedto managementand

protection. Site-specificmonitoring(task1.12)to identii~’ factorsthatmaybelimiting plover

abundanceand/orproductivitywill ensurethatsiteprotectionneedshavebeenaccurately

identifiedandmanagementis beingeffectivelyimplemented.

1.11 Monitor populationtrendsandeffectsofmanagementthroughannualsurveys

of populationabundance,distribution,andproductivityin eachrecoveryunit.

An annualinventoryofthenumbers,location,andproductivityofbreedingpairs

providesinformationon populationtrends,changesin distribution,recruitment,and

otherpopulationparameters(alsoseetask1.12). Surveyeffortsin mostAtlantic

CoastStatesimprovedsignificantlybetween1986and1989 andhavenowbecome

fairly standardized.Expandedeffortsto assurecompletecountsofbreedingpairson

all sitesarestill neededin NorthCarolinaandNewYork; increasedstandardizationof

datacollectionmethodologyandquality controlofsurveysarealsoneededin New

York. Productivitydatahavebeenobtainedfor morethan80%ofU.S. Atlantic

Coastploverssince1991,andsevenStateshavecollectedproductivitydatafor more

than90%ofall pairsthatnestedduringthelasteightseasons.Productivitydatafrom

anincreasedpercentageofpairsis neededin NewYorkandVirginia, whileNorth

Carolinashouldcontinueto maintainproductivitydatacollectionratesattainedin

1993-1995.

In 1991 and1994, all StatesandProvincesconductedwindowcensuses(seepage20)

overa nine-dayperiodin lateMay andearlyJune.A windowcensuswasalso

conductedin theU.S. in 1995, andall StatesandProvincesareplanningacoordinated

windowcensusaspartoftheupcoming1996 InternationalPipingPloverBreeding

Census.Becausethewindowcensusreducestheprobabilityofdouble-countingbirds

that renestduringtheseason,it is themostpreciseindexofpopulationtrends.The

USFWSrecommendsthathighestpriority begivento this censusin thefuture,

although“traditional” Statecensusesshouldalsobecontinuedif resourcesallow.
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Datesfor futurewindow censusesareasfollows:

1996-June1 toJune9

1997-May3ltoJune8

1998-May30toJune7

1999-May29toJune6

2000- May 27 to June 4

Every effort should be made to visit all sites occupied in recent years by plovers

during thestandardcensuswindow. If a sitecannotbesurveyedduringthewindow,it

shouldbesurveyedassoonthereafteraspossible;countsfromsitessurveyedafterthe

windowshouldbesonotedin theStatereport. If time permits,sitesthathavenot

beenoccupiedin recentyearsshouldalsobesurveyedduringthewindow,with

priority on themostsuitablehabitat.

Wheresitesareintensivelymonitoredduringthewindow,thehighestcountofpairs

known tobesimultaneouslyactiveon thesite duringthewindowperiodshouldbe

used;if a pairleavesthesiteearlyin thewindow,monitorsshouldcommunicatewith

anybiologistswhointensivelymonitoradjacentsitesto avoiddoublecounts. Lf hatch

datesofpairsthat aredetectedafterthewindowaresuchthat thepairmusthavebeen

on siteduringthewindow,thesepairsmayalsobeincludedin thewindowcount,

sincetheycouldnothavebeencountedon anothersite. Dataon otherpairsrecorded

on a sitebeforeandafterthewindowmaybeuseful for site evaluationpurposes,but

shouldnotbe addedto the Stateorprovincialwindow censustotal.

While recognizingtheconstraintson availablepersonnelin Atlantic Canada,the

recoveryteamhasurgedthat the windowcensusbeconductedannuallythere,

especially in view of the apparent decline in plover numbers between 1991 and 1994.

If necessary,theCanadiancensuswindowshouldbeexpandedandbiologistsfrom

theU.S. shouldberecruitedto assistwith theCanadiancensus.

The population size criterion of the Atlantic Coast piping plover recovery goal

(recoverycriterion 1) isbasedon a countof“breedingpairs.” Breedingpairsof

pipingploversmaybecountedtowardsthis goalif goodevidenceofbreedingactivity

is observed.This mayincludeobservationsofterritoriality andcourtship,evenif no
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nestsorchicksarelocated,andmaylikewiseincludeobservationsofnestsandchicks,

evenif only oneadult is seen. However,unmatedterritorial adultsshouldnotbe

counted,andcaremustbeexercisedtopreventcountingincubatingadultsandtheir

non-tendingmatesasseparatepairs.

Forthepurposesofmeasuringproductivity,ploversareconsideredfledgedif they

attain25 daysofageorareseenm flight (whichevercomesfirst; seediscussionon

page24). Dataon chicksurvivalfor periodslessthan25 daysareusefulfor site

managementpurposes,but shouldnotbeincludedin Stateaveragesreportedto the

USFWS. Exceptionsmayoccurwherea “correctionfactor,” basedon a numberof

yearsofgoodsite-specificdata,hasbeendevelopedandits usehasbeenapprovedby

the USEWS. Landownersandbeachmanagersmustalsorecognizethatmany25-

day-oldploverchicksareincapableofflight andthereforeremainvulnerableto

mortality fromoff-roadvehicles(seetask 1.32).

1.12 Monitorploverbreedingactivitiesatnestingsitesto identify factorsthat maybe

limiting abundanceof nestingplovers and/orproductivity. In additionto nesting

paircountsandproductivity,monitoringofbreedingsitesshouldincludeother

informationimportantto determinationofsiteprotectionneeds.Wheneverpossible,

datacollectionshouldinclude:

- Dateswhenmonitoringbeganandended
- Nestingchronology(dateswhenploverswerefirst andlastseenon thesite,nest

establishmentdates,dateswhenunfledgedchicksarepresenton thesite)
- Locationsofnestsandbroodforagingterritories
- Knownandsuspectedcausesofnestandchick loss
- Indicesofpredatorabundance
- Locationsofcommonlyusedforagingareasduringeachstageofthebreeding

cycle
- Availableinformationaboutuseofthe siteby post-breedingormigratingplovers,

othershorebirds,andotherrarespecies
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Goldin (1994a)providesa detaileddiscussionofsitemonitoringanddatacollection

methodology’. Excellentexamplesofannualsummariesofplovermonitoringdata

areprovidedby Hoopes(1994),Rimmer (1994),Bottitta eta).(1993),Hake(1993),

andothers.

1.2 Maintainnaturalcoastalformationprocessesthat perpetuatehigh qualitybreeding

habitat. Barrierbeachhabitatspreferredbypipingploversarestorm-maintainedecosystems;

habitatprotectionmustrecognizeandseekto perpetuateits naturaldynamism. Barrier

beachesabsorbwind andwaveforcesofcoastalstorms,therebyprovidingstormprotectionto

propertyandotherresourceson nearbymainlandareas(CoastalBarriersTaskForce 1983,

MassachusettsBarrierBeachTaskForce1994). Not coincidently,manyrarespecies,

includingpipingplovers,northeasternbeachtigerbeetles,seabeachamaranth,leastterns,

commonterns,blackskimmers,andWilson’s plovers,aredependenton thehabitatmaintained

by thesecoastalstormevents(seeAppendixB).

TwoFederalagencies,theU.S. Army CorpsofEngineersandtheFederalEmergency

ManagementAgency (FEMA), managemajorprogramsaffectingbarrierbeachdynamics.

TheCorpsmaintainsharborsandnavigationchannelsin coastalwaters,constructingand

maintainingjetties,groins,andbreakwaters;suitablematerial(uncontaminatedsandof

desirableparticlesize)dredgedduring channelandharbormaintenanceis alsousedto nourish

nearbybeaches.Permitsissuedby theCorpsarealsorequiredfor dredgingandbeach

nourishmentconductedby theStates,local governments,orprivateparties. FEMA provides

grantsfor repairofstormrelateddamagein coastalareasandhazardmitigationin areas

vulnerableto flooding,andadministerstheNationalFloodInsuranceProgram. FEMA also

providesfundsfor therestorationof “engineeredbeaches,”constructedandmaintainedin

conformancewith certaindesigncriteria. Section7 ofthe ESAprovidesbothFEMA andthe

Corpswith opportunitiesto makemajorcontributionsto conservationofploverhabitat. In

addition,expenditureswithinunits oftheCoastalBarrierResourcesSystemby theCorps,

FEMA, andotherFederalagenciesmayberestrictedby therequirementsoftheCoastal

BarriersResourceProtectionAct (seepage48).

Copiesavailablefrom U.S.Fish andWildlife Service,WeirHill Road,Sudbury,MA 01776,Attn: AnneHccht.I
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1.21 Discourageconstructionofstructuresorotherdevelopmentsthatwill destroy

ordegradeploverhabitat. To thegreatestextentpossible,conflicts betweenrare

speciesandpropertyprotectionshouldbeavoidedby directingconstructionof

houses,resorts,parkinglots,andotherfacilities to areasoflow vulnerabilityto

floodinganderosion. This, in turn,will averttheneedto stabilizeshorelinesto

protectproperty. In additionto degradingphysicalsuitabilityofploverhabitat,beach

developmentalsoincreasesthelikelihoodofdisturbanceto ploversthrough

associatedrecreationalactivity.

Beachdevelopmentshouldbediscouragedthroughconservationeasements,

acquisition,zoning,andothermeans.Whenbeachdevelopmentcannotbe avoided,

thefollowingprotectionsshouldbeimplemented:(1) constructionshouldtakeplace

outsidethenestingseason,(2)developersandothersshouldbeforewarnedthat

subsequentplansto stabilizetheshorelinewill resultin additionalhabitatdegradation

andthat theseimpactsmayaffectevaluationofpermitsunderthejurisdictionofthe

Corpsor Statecoastalmanagementagencies,and(3)propertyownersshouldtailor

recreationalactivity on thebeachto minimizedisturbanceofterritorial andnesting

plovers,theireggs,andchicks.

Impactsofshorelinedevelopmentsareoftengreatlyexpandedby theattendant

concernsforprotectingaccessroads. It maybepossibleto substantiallyreducethe

overall impactsofshorelinepropertyprotectionon habitatby rethinkinghowaccess

is provided. Plannersshouldweightheeconomicandenvironmentalcostsof

maintainingoverlandaccess,andcomparethemwith costsandenvironmentaleffects

ofalternativemodesofaccess,includingboatservices,scheduledferries,and

emergencyairevacuation.

Fragmentationanddegradationofploverbreedinghabitatcausedby constructionof

walkways,piers,andotherstructuresshouldalsobeavoided.

1.22 Discourageinterferencewith naturalprocessesofinlet formation,migration,

andclosure. Sandspitsassociatedwith inlets andrecentlyclosedinletscomprisea

largeproportionofAtlantic Coastpipingploverhabitat. Rockjettiesseverely

degradeploverhabitatby destroyingthe intertidalzoneandrobbingsandfrom the
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down-drift shoreline,resultingin erodedbeachesthatmaybelesssuitablefor

breedingplovers. While this might bepartiallyoffset by habitataccretionon theup-

drift sideofthestructure,theseartificially stabilizedareascouldalsobesubjectto

acceleratedplantsuccessionthatdecreasestheirsuitability overtime.

Inlet stabilizationmayalsocontributeto netlossesofploverhabitatbypreventingthe

formationofnewinlets. CapeLookoutNationalSeashorein North Carolinaservesas

aprimeexampleofanareawhereexistingandrelativelyrecentlyclosedinlets

comprisea largeproportionofhabitatcurrentlyoccupiedby breedingplovers. The

naturalinlet formationandclosureprocessmaintainsavailability ofhabitat;as

successionofvegetationcauseslossofhabitaton theoldestformerinlets, newhabitat

is formedatnewandrecentlyclosedinlets. Stabilizationofexistinginlets through

dredgingwould perpetuatehabitaton theimmediatelyadjacentspits,but is likely to

resultin asubstantialnetlossofhabitatascurrentlyoccupiedformerinletsbecome

progressivelymoreheavilyvegetated.Evenon spitsadjacentto amaintainedinlet

channel,anetlossofploverhabitatmayoccurif inlet migrationis forestalled,since

recentlysedimentedareasoftenconstituteprimeplovernestingandforagingareas

(L.K. Gantt,U.S. FishandWildlife Service,in )itt. 1995).

Thecreationofan“artificial overwash”whentheCorpsclosedPikesInlet on Long

Island,NewYork in 1993 appearsto havecreatedprimenestinghabitatthatattracted

14 pairsofpipingploversin 1994, and 19 pairsin 1995. However,biologistshave

expressedconcernthatartificial habitatformedin thisway maybe susceptibleto

acceleratedsuccessionthatwill decreaseits long-termcarryingcapacitycomparedto

whatit mighthavebeenif theinlethadbeenallowedto persist,migrate,and

eventuallycloseon its own(Elias-GerkenandFraser1994; S.W. Morgan,U.S. Fish

andWildlife Service,in )itt. 1995).

1.23 Discouragebeachstabilizationprojectsincludingsnowfencingandplantingof

vegetationat currentorpotentialploverbreedingsites. Snowfencingand

plantingsofAmericanbeachgrass(Ammophilabrevi)igulata),seaoats(Unio)a

paniczdata),andothervegetationacceleratetheprocessesthatdegradehabitatand

shouldbeavoided. Installationofsnowfencesand“planting” ofdiscardedChristmas

treesin blowouts,overwashes,orelsewhereon the beachshouldalsobeavoided. To
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theextentpossible,thenaturalprocessesofoverwashandblowoutsthatperpetuate

characteristicsofpreferredhabitatshouldbeallowedto continueunimpeded.For

moredetail,seepages36-37.

1.24 To compensatefor disruptionofnaturalprocess,createandenhancenesting

andfeedinghabitat,especiallyin thevicinity of existingstabilizationprojects

suchasjetties,groins,andotherartificial beachstabilizationprojects.While

preventingdevelopmentofareassubjectto erosionshouldbethefirst line ofdefense

in barrierbeachprotection,a comprehensivebeachmanagementpolicy mustalso

recognizethatmanycurrenterosionandsedimentationproblemsaretheconsequence

ofpastpropertyand/orinlet “protection” efforts. Manyoftheseproblemsare

indicativeofcomplexnaturalsandmovementpatternsin interactionwith updrift

erosion/sedimentationcontrolprojects.Correctingthesesituationsto bestprotect

habitatofrarewildlife requiresmaintenanceofnaturallong-shoresandbudgetsand

minimizationofinterferencewith naturalpatternsofsandaccretionanddepletion.

Becausetheyappearto mimic naturalsandtransportanddepositionprocesses,sand-

bypasssystemsmayofferopportunitiesto reduceimpactsoferosionwhile potentially

enhancingthehabitatofspeciessuchaspipingploversthat favor accretingbeaches;

however,long-termmonitoringofimpactson thebeachecosystem,includingpiping

ploversandothershorebirds,is neededto confirmordisprovethis hypothesis.

1.241 Encouragedepositionofdredgedmaterialtoenhanceexistingnesting

habitatorcreatenewnestinghabitat.Near-shore(littoral drift) disposal

ofdredgedmaterialalsoappearsto bebeneficialforperpetuatinghigh quality

pipingploverhabitat. However,monitoringofhabitatcharacteristicsbefore

andafterselectedprojectsis needed,particularlyin casesoflargeoperations

occurringon siteswherepipingploversnestoraredeemedlikely to nest

following the disposal operation. For example, pre- and post-deposition

beachprofilesandfaunalstudieswerecomparedafterapproximately50,000

cubicyardsofdredgedmaterialfrom theOceanCity Inletwerepipedover

AssateagueIsland andreleasedon theoceansidein 1990. This studydid not

revealanyeffectson thebenthicinfaunaor topographythatcouldbe

attributedto this small dredgedmaterialdisposaloperation(USFWS 199lb).
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On-shoredisposalofdredgedmaterialfor beachnourishmentis often

recognizedasan activity with potentialto benefitpipingplovernesting

habitat. However,conditionsmustbeplacedon disposaloperationsto

preventinadvertentimpactsto breedingplovers(Melvin eta). 1991). Sand

deposition,laying ofsandtransportpipes,and useofmachineryto spreadthe

sandcancauseseriousdisturbance,evendirectmortality, to nestingbirds.

Therefore,on-shoreactivitiesmustbescheduledduring seasonswhenbirds

arenotpresent.In somecases,beachnourishmentcanbeconductedduring

theploverbreedingseasonin areasthat thebirds arenotcurrentlyusing. In

addition,dredgedmaterialmustbecleansandorgravelofappropriategrain

sizeandmustbegradedto anaturalslope. Dozensofinformal consultations

betweentheUSFWSandtheCorpsregardingimpactsofappropriately

conditionedbeachnourishmentproposalshaveculminatedin determinations

that theproposedprojectswill notadverselyaffectpiping plovers.

Whilebeachnourishmentgenerallybenefitspipingploversin theshortterm,

especiallywherebeachesareseriouslyeroded,therearesituationswhere

nourishmentoferodingbeachesimpedesoverwashthatwould otherwise

createandmaintainephemeralpools andbaysidemudflats,alsopreferred

ploverfeedinghabitats.See,for example,concernsexpressedby Loegering

andFraser(1995),discussedbriefly on page37 ofthis plan. Individual

situationsmustbeevaluatedto determineandweightheprobableadverse

andbeneficialeffectsofnaturalerosiononploverhabitatsuitability. In

addition,potential impactsofbeachnourishmentonothersensitivebeach-

dwelling species,includingseabeachamaranthandnortheasternbeachtiger

beetles,shouldbecarefullyconsideredin areaswherethesespeciesmaybe

present.

1.242 Discouragevegetationencroachmentatnestingsites. In someareas,

especially those where natural processes that set back succession of

vegetationareimpededby coastalmanagementpractices,landmanagers

shouldconsiderremedialeffortsto removeor reducevegetationthat is

encroachingon pipingplovernestingandforaginghabitatorobstructing

movementofchicksfrom oceansidenestingareasto baysidefeedingflats.
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Mechanicalscarificationofback-duneareashasbeensuccessfullyusedto

maintainhabitatsuitability atMaschaugPond,RhodeIsland (C. Raithelin

)tt. 1994). In addition,a small-scalevegetationremovalexperimentwas

conductedat CapeHatterasNationalSeashorein 1993. Theresultswere

encouraging,with pipingploversandothershorebirdsusingthetreatedarea

fornestingandforagingimmediately(J. Nicholls in )itt. 1994). This

programwasexpandedduringthenexttwo seasons,andin 1995,it

encompassedapproximately90 acresatCapePointand20 acresatHatteras

Spit (CollierandLyons in NPS 1995).

1.243 Draw downorcreatecoastalpondswherefeasibleto makemore

feedinghabitatavailable.Drawdownof coastalpondsandimpoundments

duringthebreedingseasoncouldcreateproductivefeedinghabitataswell as

increasesuitablenestingsites. TrustomPondandQuicksandPondin Rhode

Islandaretwoexamplesofsiteswhereartificial breachingofcoastalpondsis

carefullytimedto enhancepipingploverfeedinghabitat(USFWS198Th,

Goldin 1994b). Waterlevelson theNorthWashFlatsimpoundmentat

ChincoteagueNationalWildlife Refugein Virginia arealsobeingmanagedto

enhanceplovernestingandfeedinghabitat. Site-specificbreachand

drawdownprogramsshouldbeinitiatedonanexperimentalbasisat selected

sitesalongtheplover’scoastalrangeto encompassthemigrationand

breedingperiod. Experimentalpool/pondcreation(with carefulmonitoring)

shouldbeattemptedin areaswherebroodforagingareasmaybelimited, such

asattheCurrituckNWR in NorthCarolinaandtheWild Beachatthe

ChincoteagueNWRin Virginia. Resultsoftheseexperimentalprojects

shouldbeincorporatedasappropriateinto long-rangemanagementstrategies.

Suchprojectsmayalsocreateopportunitiesfor studyingmoisture

requirementsofpipingplovers(seetask3.22)by comparingpre-andpost-

projecthabitatuseandsurvivalofchicks.

1.3 Reducedisturbanceofbreedingploversfrom humansandpets. Disturbanceby humans

andpetsis acontinuingthreatto Atlantic Coastplovers,whosehabitatis a favoriterecreation

groundfor millions ofpeople. Variousmanagementtechniquescanmitigateimpactsofbeach
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recreationonpipingplovers,butmustbeimplementedannuallyaslong asthedemandfor

beachrecreationcontinues.

AppendixGcontainsguidelinesfor managingrecreationalactivities in pipingploverbreeding

habitatto avoid take under Section 9 of the Endangered Species Act. These guidelines,

developedby theNortheastRegionoftheUSFWSwith assistancefrom theU.S. Atlantic

CoastPipingPloverRecoveryTeam,representtheUSFWS’sbestprofessionaladviceto beach

managersandlandownersregardingthemanagementoptionsthatwill preventdirectmortality,

harm,orharassmentofpiping ploversandtheireggsdueto recreationalactivities. However,

someFederallandmanagershaveendangeredspeciesprotectionobligationsunderSection7

oftheESAor underExecutiveOrders11644and 11989thatgo beyondadherenceto these

guidelines(seepages47 and48). Otherlandmanagerscanalsomakevaluablecontributions

to the piping plover recovery effort and protectionofthebeachecosystemthroughvoluntary

implementationofstrongerprotectionmeasuresthanthosespecifiedin AppendixG.

1.31 Reducepedestrianrecreationaldisturbance.Disturbancefrom pedestrianscanbe

reducedbutnotentirelyeliminatedthroughintensivemanagement.Various

managementstrategieshavebeendevisedto mitigatetheimpactsofvery high demand

for pedestrianrecreation. Implementationofthesestrategiesmayinvolve different

amountsofhumaneffort andprovidevaryinglevelsofbenefitstopipingplovers.

Commonstrategiesincludelimiting thenumberofaccesspointsto thebeach,since

concentrationsofbeachgoerstendto occurclosestto parkingareas.Severalland

managementagenciesprohibit boatlandingson all orpartoftheirbeachesto prevent

disturbanceto feeding plovers and other shorebirds and/or to prevent boaters from

walking throughadjacentnestingareas.Thesetypesofprotectionmeasuresshould

bedeterminedon a site-by-sitebasis;factorsthatshouldbeconsideredincludethe

configurationofhabitaton the siteaswellastypesandamountsofongoing

recreationalactivity. Onmanynationalwildlife refuges,whereprotectionofwildlife

is theparamountpurposeofFederalownership,completeclosuresofploverhabitat

duringthebreedingseasonshouldbecontinued.

1.311 Fenceandpostareasusedby breedingploversasappropriate.Unlessa

beachisclosedto public entryoruseis extraordinarilylight, postingof

Atlantic CoastPipingPloverRevssedRecoveryPlan 7,



nestingareasis recommendedto preventobliterationofscrapes,crushingof

eggs,andrepeatedflushingofincubatingadults. Signsandpostsshouldbe

carefullydesignedto discourageperchingofpotentialavianpredators.

ExperienceatmanyAtlantic Coastbeacheshasshownthatuseofsymbolic

fences(oneor twostrandsoflight-weightstring tiedbetweenposts)

substantiallyimprovescomplianceofbeachgoerswith signsanddecreases

people’sconfusionaboutwhereentryis prohibited.

AppendixG indicatesthata 50-meterbufferdistancearoundnestsis

adequatetopreventharassmentofthemajorityofincubatingpipingplovers.

However, data from various sites distributed across the plover’s Atlantic

Coastrangeindicatethat largerbuffersmaybeneededin somelocations(see

Table3). Evenin situationswherethey arenot strictly requiredto avoid

take,largerbuffersmayalsocontributeto recovery,for exampleby allowing

chicksto spend more uninterrupted time feeding and perhaps fledge sooner

and/orgainmoreweightprior to migration.

Onportionsofbeachesthat receiveheavyhumanusein April, May,and

June,areaswhereterritorial ploversareobservedshouldbesymbolically

fencedto preventdisruptionofterritorial displaysandcourtship. Sincenests

canbedifficult to locate,especiallyduring egg-laying,this will alsoprevent

accidentalcrushingofundetectednests.Althoughnot currently

recommendedasnecessaryto avoidtake,fencingorsigningofprimefeeding

areasto excludeor reducenumbersofpedestrianscanalsocontributeto the

survivalandwell-beingofunfledgedchicks. This maybeespecially

beneficialattimes ofunusuallyhot weather,at timesandlocationswhere

pedestrianactivity is very intense,and/orat timeswhennewly hatchedchicks

arepresent.

1.312 Implementandenforcepet restrictions.Unleashedpets,primarilydogs,

areknownto chasepipingplovers,destroynests,andkill chicks. A study

conductedon CapeCodfoundthat theaveragedistanceatwhich piping

ploversweredisturbedbypetswas46 in, comparedto 23 m for pedestrians.

Furthermore,thebirdsreactedto thepetsby movinganaverageof57 m,
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comparedwith 25 m whenthebirds werereactingto a pedestrian.The

durationofthedisturbancebehaviorstimulatedby petswasalsosignificantly

greaterthanthatcausedbypedestrians(Hoopes1993).

Petsshouldbeleashedandundercontroloftheirownersat all timesfrom

April 1 to August31 on beacheswherepipingploversarepresentorhave

traditionallynested.Petsshouldbeprohibitedon thesebeachesfromApril 1

throughAugust31 if, basedon observationsandexperience,petownersfail

to keeppetsleashedandundercontrol. A half-pageinformationsheet

entitled“Why DogsandPloversDon’tMix” hasbeenpreparedby The

NatureConservancy,RhodeIsland Office’.

1.313 Preventdisturbancefrom fireworks,kite-flying, ball-playing,and other

potentiallydisruptiveactivitieson beacheswherebreedingploversare

present.Fireworksarehighly disturbingto pipingploversandshouldbe

prohibitedon beacheswhereploversnestfrom April 1 until all chicksare

fledged. In additionto thepossibilityofdirectinjury causedby the

explosionsordebris,pipingploversandternswill oftenabandontheirnests

andbroodsduringfireworksdisplays,exposingeggsandchicksto weather

andpredators(Howardeta). 1993; R. Powell,TheNatureConservancy,in

)itt. 1994). Ifa flightlesschickwereto becomepermanentlyseparatedfrom

its parentsduring theconfusion,mortality would bealmostcertain. An

August1993 fireworksdisplayin NewJerseycausedpermanent

abandonmentof a leastterncolonylocatedmorethan250m away(C.D.

Jenkinsin )itt. 1993); a 1994 fireworksdisplaycausedtemporary

abandonmentanddisplaysofdistressby a tern colonylocatedmorethan3/4

mile away(C.D. Jenkinspers.comm. 1994).

In additionto adverseeffectsfrom thenoiseandlights ofthepyrotechnics,

commercialfireworksdisplaysoftendrawlargecrowdsthatmayposethreats

to nearbyplovers(W. DonatoandS.W. Morgan,U.S. FishandWildlife

Service,in litt. 1995). Whenfireworksdisplayscanbesituatedto avoid

1Copiesavailablefrom U.S. FishandWildlife Service,WeirHill Road,Sudbury,MA 01776,Attn: AnneHecht.
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disturbancefrom thepyrotechnics,carefulplanningshouldstill beconducted

to assurethatspectatorswill notwalkthroughandthrowobjectsinto plover

nestingandbrood-rearingareas.Sufficientpersonnelmustalsobeon-site

duringtheseeventsto enforceploverprotectionmeasuresandpreventuseof

illegal fireworksin thevicinity ofthebirds.

Givenplovers’ aversionto kites(seepage40), prohibitionofkite flying

within 200mofnestingorterritorial adultorunfledgedjuvenilepiping

ploversbetweenApril 1 andAugust31 is recommended.

Hazardstoplovers fromball-playingareexacerbatedby tendenciesfor stray

ballsto landin closedareaswheretheycansmashnestsandwhereefforts to

removethemcandisturbterritorial or incubatingbirds. Theseactivities

shouldbeprohibitedwithin hitting and throwingdistanceofpipingplover

nestingareas.

1.32 Reducedisturbance,mortality, andhabitatdegradationcausedby off-road

vehicles,includingbeach-rakingmachines.Minimum protectionmeasuresto

preventdirectmortality orharassmentofpipingplovers,theireggs,andchickson

beacheswherevehiclesarepermittedarerecommendedin Appendix G. Since

restrictionsto protectunfledgedchicksoftenimpedevehicleaccessalonga barrier

spit, anumberofmanagementoptionsaffectingthetiming and sizeofvehicle

closuresarepresented;someoftheseoptionsarecontingenton implementationof

intensiveplovermonitoringandmanagementplansby qualified biologists. It is

recommendedthat landownersseekreviewofandconcurrencewith suchmonitoring

plansfrom eithertheUSEWSor theStatewildlife agency.

AppendixD summarizesthe currentstatusofoff-roadvehicleuseon currentand

potential plover breeding sites along the U.S. Atlantic Coast. Management strategies

thatsubstantiallyreduceoff-roadvehicleimpactshavebeenimplementedatmany

plover breedingsitessince1986. Threatsfrom inadequatemanagementcontinueat

someU.S. sites,however,andneedto beaddressed.
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In Atlantic Canada,off-roadvehiclesareprohibitedon mostbeaches,but violations

occurin manylocations. Communicationsfrom theAtlantic PipingPloverWorking

Group(K Chiasson,in litt. 1993)urgedtheSolicitorGeneralofNewBrunswickto

increaseenforcementoftheNewBrunswickTrespassAct andrequestedthat the

MinisterofEnvironmentandLands,NewfoundlandandLabrador,prohibit all-terrain

vehicleson beachesoccupiedby plovers. Continuationandexpansionoftheseefforts

isstronglyrecommended.

A half-pageinformationsheetentitled “Why VehiclesandPloversDon’t Mix” has

beenpreparedby TNC’s RhodeIsland Office’.

1.33 Providewardensandlaw enforcementofficersto facilitateprotectivemeasures

andpublic education.Onmanysites,patrollingto ensurethatbeachgoersstayout

offencedareasandadhereto otherploverprotectionmeasuresis conductedby

biologistswhoalsomonitorbirds,butnon-biologicalstaffandvolunteershavemade

invaluablecontributionsto plover conservation both by deterring disturbance and by

providingopportunitiesfor public education.Wardensareparticularlyimportanton

heavily used beaches during the peak recreational season. Manuals for volunteer

wardenshavebeenpreparedby DoughertyandMotivans(undated),Halifax Field

Naturalists(1992),andGoldin (undated).

Lawenforcementagentsplaya crucialrole in educatinglandowners,usergroups,and

othersabouttheirlegalresponsibilitieswith regardto protectionofthreatenedand

endangeredspecies.Enforcementpersonnelarealsotrainedto conductthorough

investigationsinto potentialviolationsoftheESA andotherwildlife conservation

statutes.The local USFWSlaw enforcementofficeshouldbeinformedimmediate)y

wheneverevidenceofsuspectedtakeofpipingploversis encountered.

1.4 Reducepredation.Predationis a majorfactorlimiting ploverproductivityatmanyAtlantic

Coastbeaches.As discussedon pages41-42,naturalthreatsfrom predationhavebeen

exacerbatedby manyhumanactivitiesin thecoastalzone. In addition,thecumulativeimpacts

on pipingploversfrom predation,habitatloss,andhumandisturbanceandsmallpopulation

Copicsavailable from U.S.Fish andWildlife Service,WeirHill Road,Sudbury,MA 01776,Miii: AnneHechi.
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sizedecreasetheplover’s ability to withstandpredation.Dueto the magnitude of predation

threatsto ploversandlimitations associatedwith all currentlyavailablesolutions,it isstrongly

recommendedthaton-sitemanagersemploy anintegratedapproachto predatormanagement

thatconsidersa full rangeofmanagementtechniques.

An ecosystemapproachto reducingimpactsofpredationwould arguein favorofredressing

thehuman-abettedchangesin typesandnumbersofpredators,aswell asenvironmental

changes(for examplein thepredators’foodsources)that fosterunnaturalnumbersofsome

predators.Whereverfeasible,suchapproachesareencouraged.However,manyhighly

prolific predatorsarenowsofirmly entrenchedin andaroundmanyplovernestingareasthat

resultsfrom this typeofapproachmaybeineffective and/ortemporary.

Somelandmanagers,suchastheNationalParkService,mayneedto re-evaluateandclarify

theirpolicieson themanagementofpredatorpopulationsand/orhabitatwherepredation

might belimiting local piping ploverpopulations. In particular,policiesthatprohibit

managementofnativepredatorpopulationsevenwhenhuman-abettedfactorshavecaused

substantialincreasesin theirnaturalabundancemaybecounterproductiveto theoverallgoal

ofprotecting“natural” ecosystems.

Although mostactivitiesto reduceimpactsofpredationhavebeenimplementedby on-site

biologists,U.S. DepartmentofAgriculture’sAnimal DamageControl(USDA-ADC)

biologistsandStatewildlife agencyfurbearerbiologistshavemadeimportantcontributionsto

theplanningand, in somecases,implementationofpredatormanagementactivities.

Professionaltrappershaveplayeda key role in somepredator-removalprograms.

A discussionof scientificstudiesrecommendedto testexperimentalmethodsofreducing

impactsofpredationis includedundertask3.4.

1.41 Removelitter andgarbagefrom beaches.Beachlitter andgarbageattract

predatorssuchasskunksandgulls thatareknownto preyon pipingplovernests

and/orchicks. Beachgoersshouldbediscouragedfrom leavingorburyingtrashor

foodscrapson thebeach.Trashcanson thebeachshouldbeemptiedfrequentlyto

reduceattractivenessandavailability oftheircontentsto scavengingpredators.
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Emptyingcansin theeveninginsteadofleavingthemovernightis preferable.Fish-

cleaningstationsshouldbelocatedwell awayfrom ploverbreedingareas.

Althoughremovaloftrashfrom the beachreducespredationthreats,beach-raking

shouldnotbeconductedduringthenestingseason.Beach-cleaningmachinescan

crushplovernestsandchicks,andtheyremovetheplovers’naturalwrackline feeding

habitat. Trashshouldbeselectivelyremovedfrom thebeach,butnaturalmaterials,

including shellsandseaweed,shouldbeleft intact.

1.42 Deploypredatorexciosuresto reduceeggpredationwhereappropriate.Current

guidelinesfor theuseofpredatorexclosuresto protectpipingplovereggsare

containedin AppendixF. Exclosuresarea valuabletool for counteringhuman-

abettedpredationthreatsto pipingplovereggs,but theyarenot appropriatefor usein

all situations,nordo theyprovideanyprotectionformobile ploverchicks,which

generallyleavetheexclosurewithin onedayofhatchingandmoveextensivelyalong

thebeachto feed.

First trials ofwire fencesto preventpredationofpipingplovernestson theAtlantic

Coastoccurredin 1987,whensevenexclosureswereusedon foursites. Over70

nestson 14 siteswereexclosedin 1988,andin 1989 Stateplovercoordinators

reporteduseofexclosuresto protectnestsof 141 pairsofploversalongtheU.S.

Atlantic Coast(USFWS 1989a). By 1993,exclosuresweredeployedin everyState

andatleastthreeCanadianProvincesin the plovers’Atlantic Coastbreedingrange.

RimmerandDeblinger(1990)foundthat24 of26 nests(92%)protectedby

exclosureshatchedatleastoneegg,while only six of24 (25%)unexclosednests

hatchedata Massachusettssiteoverfouryears. Melvin eta). (1992)reported90%

(26/29) hatchingofexclosednestsversus17%(4/24)for unexclosednestsat six sites

on OuterCapeCod,Massachusetts.Informationon 211 exclosuresusedin eight

StatesandthreeCanadianProvincesin 1990 wasevaluatedto assesstheeffectiveness

ofvariousdesignsandconstructiontechniques(Deblingereta). 1992,Vaskeeta).

1994).
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Althoughexclosuresarecontributingto improvedproductivityandpopulation

increasesin someportionsoftheplover’sAtlantic Coastrange,problemshavebeen

notedin somelocalities. Loegering(1992)reportedlossofsix nestsin exclosures

without topsin Marylandin 1988,butnestlossstoppedafterstringtopswereadded.

VanSchoik(TheNatureConservancy,in )itt. 1993)documentedlossof 12 nestsover

justafewdayson JonesBeachIsland,NewYork to commoncrows (Cor*.’us

brachyrhynchos)thatenteredexelosurescoveredwith parallelrowsofstring;no

furtherlossesoccurredwhennettopswereinstalled. Cross(1991)foundthat

exclosednestshatchedsignificantlymoreoftenthanunexclosednestsoverthreeyears

on threesitesin Virginia, buthatchrateswerenot significantly improvedatall sites

or in all years;furthermore,two instancesoffoxesdepredatingadultploversoccurred

in thevicinity ofexclosures.Foxesor coyotessystematicallydepredated5-10

exclosuresat eachofthreewidely separatedsitesin 1995 (USFWSfiles). Several

instancesofadultploverentanglementin stringornettops,with andwithout

attendantmortality, havebeenreported(USFWSfiles). Predatorexclosureshave

beenassociatedwith abandonmentofsnowyplover(Charadriusa)exandrinus)nests

on Californiabeaches,wherefox trackpatternssuggestthat thebirdsweresubjected

to intenseharassmentby foxes(M. Parker,U.S. FishandWildlife Service,pers.

comm. 1994). Otherpotential risksassociatedwith exclosuresincludevandalismor

disturbanceofthebirdsby curiosityseekers.Therefore,exclosuresmustbecarefully

constructed,monitored,andevaluatedby qualifiedpersons.

1.43 Removepredatorswherewarrantedandfeasible. Lethal andnon-lethalmeansof

predatorcontrolhavebeenusedwith mixedsuccessto protectpipingploverson

Atlantic Coastbeaches.Foxtrappinghasbeencreditedwith thesubstantially

increasedploverabundanceandproductivityon Little BeachIslandin NewJersey(D.

Beall, U.S. FishandWildlife Service,pers.comm. 1990),buthasproducedlimited

resultsattheChincoteagueNWRin Virginia (USFWS 1993b). Trappingofferal

catsatanumberofnestingsiteshasreducedthreatsfrom thesenon-nativeandvery

efficientploverchickpredators.

Removalofpredatorsshouldbepursuedwherefeasibleandwarrantedandwhere

trappingcanbeconductedefficiently. Situationsthatmayespeciallywarrantpredator

removalinclude thosewherenon-nativepredatorssuchasferalcatsandNorwayrats
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are present, where predators have been introduced to islands, where range extensions

havebeenhuman-abetted,or wherehigh ratesofchickpredation(which cannotbe

counteredwith predatorexclosures)areoccurring.

Herring,greatblack-backed,andring-billedgulls poseaspecialthreatto breeding

ploversbecausetheynotonly depredatenestsandchicks,butalsousurpplover

nestingsites. Thesenownumerousgulls havegreatlyexpandedtheirrangeand

numbers,especiallyalongtheU.S. portionoftheAtlantic Coast,asa resultofhuman-

suppliedfood sources(primarily dumpsandfishoffal). Gulls shouldbeprevented

from establishingandexpandingnestingcoloniesatplovernestingareas,andexisting

gull coloniesatplovernestingsitesshouldberemoved.

1.5 Protectpipingploversandtheirbreedinghabitatfrom contaminationanddegradation

dueto oil orchemicalspills. Oil/chemicalspill emergencyresponseplansshouldprovidefor

protectionofknownploverbreedingareas.In theeventofa spill in thevicinity ofa piping

plovernestingor feedingarea,effortsshouldbemadeto preventoil/chemicalsfrom reaching

thesebeaches.Clean-upoperationsshouldbeprompt,but specialcaremustbeexertedto

preventaccidentalcrushingofand/orexcessivedisturbanceto nestsorchicksby clean-up

personnelandequipment.

If pipingploversortheirhabitatsustaininjury dueto oil/chemicalspills orleaks,the

responsiblepartiesshouldcleantheareasto theiroriginal conditionor theFederalgovernment

(U.S. CoastGuard)shoulddo it aspartofthe Federalclean-upeffort; appropriateclaims

shouldalsobefiledundertheNaturalResourceDamageAssessment(NRDA) regulationsto

recoverdamagesandundertakerelevantrestorationwork. Since1991,restorationcosts

awardedundertheNRDA regulationsfor pipingploversbelievedlost asaresultoftwo

Atlantic Coastoil spills havebeenreceivedby FederalandStategovernments,andrestoration

workto remedyinjury from thesespills is underway.

1.6 Developmechanismsto providelong-termprotectionof ploversandtheirhabitat.

RemovaloftheAtlantic Coastpipingploverpopulationfrom theprotectionoftheESA will

requirelong-termprotectionto assureprotectionandmanagementsufficientto maintaina

highly productiverecoveredpopulation(seerecoverycriterion4). Long-termprotectionwill

beneededon bothFederalandnon-Federallands,sinceevenif Federallandsattaintheirfull
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capacityofapproximately635pairsestimatedin 1993,protectionofploversandhabitatto

supportmorethan950 additionalpairson non-Federallandsmustalsobeensured.

Developmentoflong-termprotectionmechanismsmaytriggeradditionalopportunitiesfor

participationofvariousstakeholdersin discussionsofmanagementoptions. Discussionsof

tradeoffsamongvariousprotectionstrategiesandallocationofresponsibilitiesacross

availablehabitatmaybeappropriateif it appearsthat a productiverecoveredpopulationcan

bemaintainedwith lowerlevelsofprotectionthanthat initially requiredto attaindelisting

criteria 1 and3.

1.61 Provideintensiveprotectionof breedingpipingploverson nationalwildlife

refuges.Wildlife protection,especiallythepreservation,restoration,and

enhancementofthreatenedandendangeredspeciesandmigratorybirds, is theprimary

goalofnationalwildlife refuges(USFWS 1982). Pipingploverhabitaton national

wildlife refugeshasbeenaccordedhighly intensiveprotection,includingclosures

duringthenestingseasonwhereappropriate,to minimizeadverseeffectsof

disturbance.In somecaseswherehumanactivity is extremelylow orwhereplover

useis unusuallysparse,otherprotectionmeasuresshortofclosurearebeingused.

Theseprotectionprogramsshouldbecontinuedandshouldbeperiodicallyevaluated

to ensurethat theyareprovidingsufficientploverprotection.

1.62 Seeklong-ternagreementswith landowners.Prototypeagreementsshouldbe

workedoutatsiteswherethereis a historyofintensiveandsuccessfulpipingplover

protection,a high degreeofcommitmentto thepiping ploverprotectionprogram,and

whereexperiencedon-siteshorebirdbiologistscanprovideexpertiseto deviseand

testalternativetypesofagreements.Possiblecandidatesitesfor prototype

agreementsmight includetheCapeCodNationalSeashore(administeredby theNPS)

andCraneBeach(managedby The TrusteesofReservations)in Massachusetts;

GoosewingBeach(ownedby TNC) in RhodeIsland;andAssateagueIslandNational

Seashore(NPS)in Maryland. Ingenuitywill berequiredto developagreementsthat

areflexible enoughto respondto thechangeablenatureofhabitatconditionsandsite-

specificthreatsandavoid unnecessaryrestrictionson otherbeachuses,yetalsoensure

adequateprotectionfor pipingplovers.
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1.63 Acquireimportanthabitatif andwhenit becomesavailable.FederalandState

conservationagenciesandprivateconservationorganizationsshouldcontinueefforts

to acquirepipingploverhabitatasit becomesavailable. Pipingploverhabitatlies

within approvedacquisitionboundariesofseveralnationalwildlife refuges,including

RachelCarsonNWR in Maine,TrustomPondNWRin RhodeIsland,Stewart

McKinney NWRin Connecticut, andChincoteagueandFishermanIslandNWRs in

Virginia. The USFWSand other organizations shouldalsoundertakefurtherefforts

to identify other important sites that maybecome available for acquisition, and the

USFWSshouldcontinueto monitorexcessFederallandsforploverhabitatandapply

for it as it becomes available.

1.64 Ensurethat any Section1O(a)(1)(B)permitsissuedcontributeto Atlantic Coast

pipingploverconservation.Section10(a)(1)(B) oftheESAprovidesforpermits

thathavethepotentialto contributeto theconservationoflistedspecies.AppendixH

containsguidelinesfor thepreparationandevaluationofconservationplansfor

pipingploverson theAtlantic Coastpursuantto this sectionoftheESA. These

guidelinesareintendedto: (1) guidepotentialapplicantsin developingplansthat

minimizeandmitigatetheimpactsoftakeand(2) assisttheUSEWSin evaluatingthe

impactsofanyproposedconservationplanson therecoveryoftheAtlantic Coast

pipingploverpopulation. TheSection10 permitprocessmaybeavaluable

mechanismfor developingthelong-termprotectionagreementscalledfor in delisting

criterion4, especiallyin areaswheresignificantpopulationgrowthhasalready

occurredandproductivityexceeds1.5 chicksperpair.

2. Monitor and manage wintering and migration areas to maximizesurvivalandrecruitment

into thebreedingpopulation.

Thepopulationviability analysisconductedby Melvin andGibbs(AppendixE) showsthat

probabilityofpersistenceoftheAtlanticCoastpipingploverpopulationis highlysensitiveto

changesin survivalrates. Sincepipingploversspend55-80%oftheirannualcycleassociated

with winteringareas,factorsthataffecttheirwell-beingon thewinteringgroundscansubstantially

affecttheirsurvivalandrecovery. Pipingploverwinteringareasarealsousedby manyother

shorebirds;theirprotectionwill contributeto theconservationofa richly diverseandimportant

ecosystem.
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Mostsightingsofbandedbirdsfrom theAtlantic Coastbreedingpopulationhavebeenmadeon

thesouthernAtlantic Coast(seeWinteringDistributionsection,page14). However,sightingsof

Atlantic Coastbirdsin theFloridaKeysandon theGulfCoast(16%ofsightings)as farwestas

Texasandthelargenumberofwinteringbirdsunaccountedfor duringsouthernAtlantic Coast

surveyslendcredenceto suggestionsthatmoreAtlantic Coastpipingploversthanpreviously

surmisedmaydependon Gulf Coastwinteringhabitat. SincethedraftRevisedRecoveryPlanfor

Piping PloversBreedingontheGreatLakesandNorthernGreatPlains(USFWS1994a)contains

recoverytasksfor Gulf Coastwinteringhabitat,this plan focusesprimarily on protectionof

winteringhabitaton thesouthernAtlantic Coast;however,implementationoftheseprotections

involves overlap of responsibilities for the two populations. Likewise, tasks recommended in the

GreatLakes/NorthernGreatPlainsdraftrevisionmaybeequallycrucial to recoveryoftheAtlantic

Coastbreedingpopulation.

Monitoringandprotectiontasksfor migratingandwinteringpipingploversareincludedin

subtasksbelow, whileresearchneedsassociatedwith winteringareasareincludedundertask3.1

andits subtasks.New informationgainedfrom researcheffortsmustbepromptly incorporated

into protectionefforts.

TheUSFWSrecommendsintegrationofthemonitoringandprotectiontasksspecifiedbelowinto

Stateactionplans. Stateactionplansthat includeall shorebirdsorentirecoastalsystemsmaybe

effectivevehiclesfor pipingploverprotection,aslong asexplicit attentionis focusedon the

managementandprotectionofFederallylisted speciessuchasthepipingplover. Stateaction

plansshouldincludethefollowingcomponents:

(1) Monitoring -- SeveralkeysitesperStateshouldbeselectedfor annualmonitoringto serveas

indicesofpopulationfluctuations.

(2) Identification of protection and management needs -- Management plans should be developed

andimplementedfor siteswith specialprotectionandmanagementneeds.

(3) Educationneeds— The need for volunteer meetings or workshops for regulatory agencies

shouldbeconsidered.Forexample,a 1991workshopwasheldin North Carolinaspecificallyfor

representativesoftheregulatoryagenciesto inform themoftheplover’shabitatneedsandecology,

aswell asrequirementsto protectandconsulton this species.
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(4) Recognitionofimportantsites -- Specialrecognitionofkey sitesshouldbeencouraged.

2.1 Monitor knownandpotentialwinteringsites. Recentwinteringsurveyshaveidentified

manynewwinteringsites,but thereis a needfor betterinformationaboutspatialandtemporal

usepatterns,habitattrends,andthreats.This canbeadvancedthroughacontinuing

monitoringprogram.

2.11 Monitor abundanceanddistributionof knownwinteringploversthrough

periodicwinteringsurveys.A comprehensiverangewidesurvey(i.e.,International

Census)ofwinteringsitespatternedafterHaig andPlissner(1993)shouldbe

conductedatintervalsof approximatelyfive yearsto assesspopulationtrends,

discoveradditionalwinteringsites,anddeterminerelativesite importance.Major

winteringsitesalongboththeAtlantic and GulfCoastshouldbesurveyedannuallyto

provideadditionalinformationon site importanceand to assesspopulation

fluctuationson asite-by-sitebasis. An improvedunderstandingofthespecies’overall

distribution,habitatusepatterns,andsitefidelity will facilitateassessmentofimpacts

ofproposedprojectsduringESA Section7 consultationsandStateprojectreviews,

developmentofmanagementplans,andprioritizationofprotectionprograms.

Suggestedguidelinesfor conductingpipingploversurveysin Atlantic Coastwintering

habitatarefoundin AppendixI.

2.12 Surveybeachesandothersuitablehabitatto determineadditionalwintering

sites. Two surveysduringthe 1980’salongwith the 1991 InternationalCensushave

providedimportantinsightintoploverwinterdistribution. To date,however,only

63%oftheknownadultpopulationhaseverbeenaccountedfor duringthewinter

period. The recovery team believes that discovery of major new wintering sites on the

southern Atlantic Coast (North and South Carolina, Georgia,andtheeastCoastof

Florida) is unlikely. Surveysto locatemoresitesshouldfocuson Louisiana,Texas,

theCaribbean,andtheMexicanGulfCoast,wherecoastalislandsandbaysystems

havebeenlessfully surveyedto dateowing to theirrelativeinaccessibility.A second

InternationalPipingPloverWinteringCensuswasconductedin January1996, and

data,nowundercompilation,maycontributeinformationon newsites.
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2.13 Identify factorslimiting thequantityandquality ofhabitator its useby piping

ploversatspecificwinteringsites.Potentialdirectandindirectthreatsto wintering

ploversandtheirhabitathavebeenidentified,but a betterunderstandingoftheexact

mechanismsanddegreeofimpactson the birds is needed.Someofthis information
will beobtainedthroughformal scientificinvestigations(discussedin tasks3.11

through3.14),butmuchinformationcanandshouldbeacquiredthroughmonitoring

theresponseofhabitatandbirds tovariousfactors,including naturalcoastal

formationprocesses,dredgingandotherchannelmaintenance,andrecreational

activities. Carefuldocumentationof all observationsis a key componentofsuch

monitoring. Opportunitiesto incorporatemonitoringinto plansfor Federalactivities

subjectto Section7 oftheESA, suchasdredginganddischargesregulatedby the

Corps,shouldbesought. Forexample,a 1994biologicalopinionregardingthe

reopeningofPackeryChannel,betweenMustangandNorthPadreIslands,Texas,

recommendedthattheCorpsconductpre-andpost-projectmonitoringofthearea’s

tidal amplitude, size of intertidal flats, salinity, vegetation, and invertebrate

populations (K Perez, U.S. Fish and Wildlife Service, in )itt. 1994).

2.2 Protectessentialwinteringhabitatby preventinghabitatdegradationanddisturbance.

All knownwinteringareas(listed in AppendixK ofthis plan andin Appendix 3 ofthedraft

RevisedRecoveryPlanfor PipingPloversBreedingon theGreatLakesandNorthernGreat

Plains)arecurrentlyconsideredessentialto pipingploverconservation.Probabilityof

extinctionofbothAtlantic Coastandinlandpopulationsisextremelysensitiveto changesin

survivalrates(AppendixE andRyaneta). 1993). Furthermore,recoveryofthethree

breedingpopulationsis contingenton availability ofwinteringhabitatfor morethandouble

thecurrentnumberofpipingplovers(USFWS1994aandthis document).As information

neededto accuratelyestimatecarryingcapacityofwinteringhabitatbecomesavailablein the

future, it maybe possible to identify habitat that is not considered essential to plover

conservation(seetask2.25); however,fornowall knownwinteringsitesareconsidered

essentialhabitatandshouldbeprotected.

2.21 Protecthabitatfrom directandindirect impactsofshorelinestabilization,

navigationprojects,anddevelopment.Coastaldevelopmentprojectsshouldbe

carefully assessedwith regardto pipingplovers. Recommendationsfrom USFWS

(undertheESAandtheCoastalBarrierResourcesAct, if the latteris applicable)
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and/orStateagenciesshouldfocuson avoidingorminimizing adverseimpactsto

winteringhabitat. Whereadverseeffectscannotbeavoided,agenciesshould

documentimpactssothatcumulativeeffectsonthis species’habitatcanbeassessed.

2.22 Protectwinteringhabitatfrom disturbanceby recreationistsandtheirpets.

Pipingploverwinteringsitesarehighlyvariablein theiramountofrecreational

activity andits proximity to areasusedbyplovers. Whereasite-specificevaluation

determinesthat recreationposesa threatto plovers,appropriateprotectionmeasures

shouldbeimplemented.Among Atlantic Coastwinteringsites,thosein Florida

currentlyfacethegreatestthreatsfrom humandisturbance.

Nicholls (1989)foundan averageof3.5 peopleand 0.7 off-roadvehiclesperkm at

siteswithout pipingploverscomparedwith 1.4 peopleand0.2 vehiclesperkm within

theplover’sAtlantic Coastwinteringrange. OntheGulfCoast,recreationalactivity

wasalsohigheratnon-ploversites(6.5peopleand0.4 vehiclesperkin) thansites

whereNicholls foundplovers(0.7peopleand0.2 vehiclesperkm). However,these

differenceswerenot statisticallysignificanton eithertheGulforAtlantic Coast(J.

Nicholls, in )itt. 1989),andmoreinformationaboutthemechanismsandeffectsof

disturbanceon winteringploversandtheirhabitatis needed(seetask3.14). As

informationbecomesavailable,it shouldbeincorporatedinto conservationefforts.

2.23 Protectpipingploversandtheirwinteringhabitatfrom contaminationand

degradationdueto oil orchemicalspills. Contaminationfrom oil orchemical

spills or leaksposesasignificantthreatto winteringpipingplovers. Efforts mustbe

madeto minimizethe likelihoodofsucheventsin thevicinity ofploverwintering

areas.Oil/chemicalspill emergencyresponseplansshouldprovidefor protectionof

knownploverwinteringareas,asshouldStateplover,shorebird,orcoastalecosystem

protectionplans. In theeventofa spill in thevicinity ofa knownpipingplover

winteringarea,surveysshouldbeconductedandefforts shouldbemadeto prevent

oil/chemicalsfrom reachingploveruseareas,andrestorationeffortsshouldbegin

expeditiously. If pipingploversortheirhabitatsdo sustaininjury dueto oil/chemical

spillsor leaks,appropriateclaimsshouldbefiled undertheNRDA regulationsto

recoverdamagesandundertakerelevantrestorationwork.
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2.24 Appriseresourceandregulatoryagenciesofthreatsto winteringpiping plovers

andtheirhabitats.Periodicworkshopsshouldbeheldto informresource

managementandregulatoryagenciesaboutthreats,researchandmanagementneeds,

etc. A coordinatedapproachto conservationofploverwinteringareasshouldbe

encouraged.

2.25 Evaluateandupdatelists ofessentialwinteringhabitatasdatabecome

available.Asnewploverwinteringareasarediscoveredanddataneededto assess

thecarryingcapacity,essentialcharacters,andjuxtapositionofwinteringhabitats

becomeavailable,thecurrentlistsofessentialwinteringhabitat(seetask2.2 and

AppendixK) shouldbeexpandedor refinedasappropriate.

2.26 Provideforlong-termprotectionofwinteringhabitat,including agreements

with landownersandhabitatacquisition.Winteringareasdeemedimportant

(essential)shouldbeprotectedthroughmanagementplansand/oriwitten agreements.

Conservationeasementsandacquisitionofwinteringsitesshouldbeconsidered.

Priority shouldbeaccordedto importantsitesfacingthemostimminentthreatsof

permanenthabitatlossordegradation.

2.3 Protectpipingploversduringmigration. Althoughpipingplovermigrationpatternsare

poorlyunderstood,it is likely thatmigrationinvolvesconsiderableexpenditureofthebird’s

energythatmayaffectsurvivaland/orproductivity. Althoughmonitoringandprotectionof

breedingandwinteringsitesarecurrentlyhigherprioritiesthanactiveprotectionduring

migration,furtherinvestigationsandprotectionmeasuresmaybewarrantedin the future.

2.31 Identify importantmigrationstop-overhabitat. AppendixB identifiesmany

breedingsiteswhereconcentrationsofpost-breedingandmigratingploversare

observed,andthe importanceofa few stop-oversites,suchasseveralNorth Carolina

sites,hasbeenrecognized.However,regularmonitoringofploverbreedingsites

usuallyceaseswith thefledgingofchicks,andmonitoringofwinteringsitesis often

timed tocoincidewith peakuse(latefall andearlywinter) ratherthanmigration

periods. Evenwhensurveysareconductedduringmigrationperiods,datacollection

is usuallylimited to countingthenumberofploversobserved.Collectionof
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informationon turn-overratesis hamperedby thelackofmarkedbirds,but shouldbe

notedwheneverbandedorotherwiseidentifiablebirdsareencountered.

2.32 Identifyandmitigateany factorsthatmaybeadverselyaffectingmigratory

stop-overhabitator its useby piping plovers.Furtherinvestigationsinto factors

thatmay affectthewell-beingofploversduringmigratorystop-oversmayfacilitate

theirprotection,particularlyon sitesthat receiverelativelyheavyploveruseand/or

facethreatsthatmayaffecttheirsuitability asstop-overhabitat.

3. Undertakescientific investigationsthat will facilitaterecoveryefforts.

Researchefforts overthelast fifteen yearshavesubstantiallyincreasedourunderstandingof

pipingploverprotectionneedsandfacilitatedconservationefforts;however,majorgapsremain.

Activities relatedto censusingto determinepopulationtrends,surveysto locatenewbreedingor

winteringareas,andmonitoringto determineabundance,productivity,andcausesofnestorchick

lossarebasiccomponentsofon-sitemanagementandareincludedin tasks I and2.

Onefactorthatwill affectexperimentaldesignfor manyAtlantic Coastpipingploverresearch

projectsis thecurrentlack ofa safemethodofmarkingindividualbirds. Beginningin 1982,

severalresearchprojectsusingcolor-bandingofAtlantic Coastpipingploverswereinitiated to

facilitatedeterminationofsurvivalrates,dispersal,andotherresearchobjectives.Task1.12in the

1988 recoveryplan calledfor thedevelopmentand implementationofa coordinatedcolor-banding

andmarkingprogram,andsucha schemewasdeployedin coordinationwith theGreatLakesand

NorthernGreatPlainsRecoveryTeam. In late 1989,however,following receiptandanalysisof

informationregardingpipingploverswith injuries thatappearedto berelatedto theuseofbands

andlegflags,theNortheastRegionoftheUSFWSplaceda moratoriumon the useofthesedevices

(J.Gillett andR. Lambertson,U.S. FishandWildlife Service,in )itt. 1989 and1990). Although

biologistshavecontinuedto reportsightingsofbirdsbandedprior to 1990,this moratoriumhas

impededeffortsto expandinformationaboutpipingploversurvival rates,dispersalpatternsof

breedingbirds,andmanyimportantaspectsofploverwinteringecology. Additional discussionof

this matteris includedundertask3.9.

3.1 Investigatethewinteringecologyof pipingplovers. Researchcurrentlyin progressonthe

TexasCoastwill providemuchvaluableinformationon piping ploverwinteringecology.
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However,theTexascoastalsystemis complex,andhabitatselectionandusemaybe

somewhatdifferentfrom otherareasalongtheAtlantic andGulfCoasts.Possibleresearch

siteson theAtlantic CoastandFloridaKeysinclude:

- RachelCarson’sEstuary/CapeLookoutNationalSeashorein North Carolina,

- DeveauxBankin SouthCarolina,

- Tybec/Little Tybee Island/Williamson Island in Georgia,

- CumberlandIslandNationalSeashorein Georgia,

- Ward’sBank/TalbotIslandin Florida,and

- Ohio Key/Woman’sKey/BocaGrandeKey in the FloridaKeys.

Severalsiteson theFlorida GulfCoastwould serveassuitableresearchsites,including:

- MarcoIsland/SandDollar Island in Collier County,

- LeeCountysites(EsteroIsland,CayoCostaStatePark,North CaptivaIsland,Bunches

Beach),and

- PinellasCountysites(HoneymoonIsland,ThreeRookerBar,CaladesiIsland).

3.11 Characterizewintering habitat. Researchisneededto identify winter foraging and

roostinghabitatcharacteristicsalongtheAtlantic Coast. Featuresshouldbe

identifiedon boththelocal (e.g., substratetype) andlandscapelevel (e.g.,the

availabilityordiversityofmicrohabitatsin coastalcomplexes). Informationon

habitatcharacteristicsandusewill helpin locatingnewandprotectingexisting

winteringsites.

3.12 Determinethespatial and temporal useof wintering habitat. Analysisofdata

from aerialphotographsusingcomputerizedGeographicInformationSystemsmay

provideinsightabouttherelativeimportanceoftheproximity offoragingand

roostinghabitat. Timebudgetanalysesandobservationsofmarkedbirds mayalso

yield moreinformationon thespatialandtemporal(tidal,year-to-year,wind-

influenced)useofhabitat,whetherornot thereareprimeandalternatefeedingand

roostingsites,andimportanceofsitesduringweatherandtidal extremes.
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3.13 Evaluateand compareforaging behavior and resourcesfor specific

microhabitatsat winteringsites. Researchon foragingefficienciesandprey

availability (andpossiblyfecalsamplingandanalysis)needstobe conductedon the

Atlantic Coastto determinerelativeimportanceofdifferentmicrohabitats,e.g.,

sandflats,mudflats,sandymudflats,beach. It mayalsobedesirableto include

FloridaGulfCoastsitesin suchstudies.

3.14 Investigatethe effectsof human disturbanceon wintering plovers. The degreeto

which humandisturbanceandoff-roadvehiclesaffectthedistribution,habitatuse,

energetics,andsurvivalofwinteringpipingploversneedsfurtherstudy(Melvin eta).

1991);investigationofthemechanismsby which humanactivities affectthe birds is

alsoneeded.

3.2 Refine characterizationof plover breedinghabitat. Informationaboutimportant

characteristicsofAtlantic Coastpipingploverbreedinghabitathasbeensubstantially

advancedthrougha numberofformalresearchprojects,aswell asthroughhigh quality

documentationofploverbreedingactivitiesatmanyintensivelymonitoredsites. However,

furtherstudyisneededto facilitatemorerigorousprojectionofcarryingcapacityfrom habitat

characteristics.

Therearealsounansweredquestionsaboutpotentialdifferencesin ploverhabitat

requirementswithin thebreedingrange(1,500+miles) oftheAtlantic Coastpopulation. In

particular,it ispresentlyunclearwhetherthe apparentcoincidenceof nestingploverssitesin

thesouthernpartofthe rangewith accessto lightly vegetatedbaysideintertidalareasand

ephemeralpoolsis indicativeofgreaterdependencyofbreedingploverson thesehabitatsat

lower latitudes(LoegeringandFraser1995, Elias-Gerken1994,Elias-GerkenandFraser

1994)thanis seenin NewEngland. Elucidationofthis issuewould greatlyfacilitatedecisions

aboutwhattypesofprotectionmeasuresaremostlikely to benefitploversin theNewYork-

NewJerseyandSouthernrecoveryunits.

Twoaspectsofhabitatcharacterizationthathavebeenidentifiedashigh prioritiesfor further

researcharediscussedin tasks3.21 and3.22. Someresearchershavealsosuggestedthat the

presence/absenceofoverwinteringghostcrabpopulationsresultsin differenthabitatuse

patternsacrosstheplover’s range(seetask3.43). Becausetheyoccurin importanthabitats,
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effectsofartificial inlet closureandotherbeachstabilizationprojectson suitabilityofplover

habitatshouldalsobecarefullyevaluated(task3.23).

3.21 Compare plover foraging resourcesalongthe Atlantic Coastbreeding habitat.

Severalstudies(Loegering1992,Goldin 1993b,Hoopes1993,Elias-Gerken1994)

havefocusedon ploverforagingecology,analyzingdataon habitatuse(time

budgets),foragingrates,andinvertebrateabundance.LoegeringandFraser(1995)

andElias-Gerken(1994)havefurthersuggestedthatploverrequirementsfor foraging

resourcesmaybemorespecializedsouthofNewEngland. However,becauseterms

anddefinitionsusedto categorizehabitattypesandprotocolsfor samplingforaging

ratesandinvertebrateabundancevariedamongthestudies,it is difficult to compare

results. Moreimportant,thesedifferencesconfoundapplicationofresultsfrom these

intensivestudiesto a varietyofmanagementissuesatothersitesalongthecoast,

including estimatesofcarryingcapacityanddecisionsabouthabitatprotection

priorities,bothwithin andamongsites. A studyis neededthatusesa consistent

protocolto comparetheabundanceandavailabilityofpreyin differenthabitatsat a

geographicallydispersedsetofsitesalongtheAtlantic Coast. Ideally, this research

would encompassportionsofthe studyareasofthestudiescitedabove,aswell as

otherselectedsitesdistributedalongtheplovers’Atlantic Coastrange,including

Canada.Sucha studyshouldalsoevaluatesitesto determinewhethertheuseofoff-

roadvehicles(atanytime ofyear)affectsthetypesand/ornumbersofinvertebrates

present during the plover breeding season.

3.22 Determinerequirements of breedingplovers and their chicks for moisture and

other factors that may affect thermal regulation, hydration, and salt excretion.

Severalstudies,reports,andothercommunicationsfrom thesouthernendofthe

plover’sbreedingrange(Coutueta). 1990,Wolcott andWolcott 1994, Collazoeta).

1995,Lyons andMcGrane1995)havesuggestedthatheatandlackofmoisturemay

affectchick survivalandconstrainhabitatsuitability, especiallyin NorthCarolina.

Researchis neededto elucidateeffectsofmoistureandheaton habitatsuitability,

carryingcapacity,andproductivity.

3.23 Evaluate impactsof artificial inlet closure and other beachstabilization projects

on piping ploverbreedinghabitatsuitability. Asnotedon pages6, 11, and37 and
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undertask1.2 and its subtaska,pipingploversnestandforagein storm-maintained

habitats,including sandspits,overwashes,andblowouts,andthespecies’survivaland

recoveiyaswell asthewell-beingof otherearlysuccessionbeach-dwellingspeciesis

dependenton themaintenanceandperpetuationofthesehabitatcharacteristics.

However,inletshavebeenartificially closedin thepast(forexample,at

WesthamptonBeach,Long Island,NewYork in 1962, 1980, and1993 (Cashin

Associates1993)). An “Interim BreachManagementPlan”hasrecentlybeen

formulatedto expeditiouslycloseany futurestorm-createdinlets thatmight occurin

thebarrierislandsbetweenFire IslandInlet andtheeasternendofShinnecockBay on

Long Island(U.S.Anny CorpsofEngineers1995). Otherbeachstabilization

projects,suchassnowfencingandvegetationplanting,aresometimesimplemented

despitetheirdeleteriouseffectson ploversandtheirhabitat. Additional information

is neededto morefully determinethetype,extent,anddurationofimpactson plover

habitatsuitability from thesetypesof coastalmodificationsandto facilitatemore

completeanalysisofimpactson regionalploverpopulations. Suchstudiesshould

alsoseekto definepossibleprojectmodificationsthatwill minimize adverseimpacts

on pipingplovers,otherFederally-listedspecies,andthebeachecosystem.Studies

mayalsofacilitatecreationandenhancementofnestingandfeedinghabitatto

mitigateunavoidableadverseeffectsofartificial beachstabilization(seetask1.24).

3.3 Monitor levelsof environmentalcontaminantsin pipingplovers. Todate,veiylimited

testinghasbeenconductedto assesscontaminantlevelsin pipingploversthatmight affect

survivalor reproductivesuccess(seeReasonsfor Listing andContinuingThreats,page44).

Someunhatchedeggsanddeadchicksfrom severalMassachusettsandNewYorksiteshave

beencollectedfor this purpose,but no assessmenthasyetbeenperformed. Concernin New

Englandis focusedprimarily oncomparisonofsamplesfrom thevicinity ofBuzzardsBay

(nearthesiteofa majorSuperfundcleanup)with samplesfrom elsewhere.As abandoned

eggsand/orchicksthatarenotneededfor lawenforcementinvestigationsbecomeavailable,

theyshouldbecollectedfor potentialcontaminantsassessment.A protocolfor collecting,

handling,andshippingsampleswasdevelopedby USFWSenvironmentalcontaminants

specialistsandendangeredspeciesbiologistsfor usein NewYork in 1995’. Eggremovaland

1Copiesmaybeobtainedfrom USFWS,Weir Hill Road,Sudbury,Massachusetts01773,Attn: AnneHecht;
however,useof this protocolshouldonly bemadefollowing coordinationwith localUSFWSorState
environmentalcontaminantsandendangeredspeciesbiologists.
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salvagingofdeadchicksshouldonly bedoneby individualspossessingproperauthorizations

asprovidedfor in 50 CFR 17.21 and17.31. Siteswith thegreatestpotential for contaminant

problemsshouldalsobeidentifiedand givenpriority for assessment.Samplesshouldbe

assessedfor standardorganochlorinecompoundsand,in locationswherethereis reasonto

believetheymaybepresentat levelssufficientto affectplovers,forheavymetals.

All samplingshouldbeopportunistic,basedon availability ofeggsthatareknownto be

substantiallybeyondtheirexpectedhatchdate. Eggsshouldneverberemovedfrom the beach

aslong asthereis anyrealisticchancethat theymight hatch. In thecaseofunhatchedeggs

from a partiallyhatchedclutch,eggsshouldnotbecollecteduntil at least72 hoursafterthe

knownhatchdateoftheothereggs. Full clutchesshouldnotbecollectedunlessit is known

that 40 ormoredayshaveelapsedsincethe last eggwaslaid. Collection ofabandoned

clutchesshouldonly bedoneaftersubstantialmonitoringoveratleastfive dayshas

establishedthat theadultsarenotgoingto returnand that theOn-sitebiologist hasconferred

with aStateorUSFWSendangeredspeciesbiologist. Thewidespreaduseofpredator

exclosuresto protectnestshindersscavengingofeggsthat fail to hatch.

3.4 Developandtestnewpredatormanagementtechniquesto protectnestsandchicks.

Although a numberoftechniquesto reducepredation,describedundertasks1.41-1.43,are

currentlyin use,all havedisadvantagesandlimitationson theirapplications.Predator

exclosuresarelabor-intensive,mayincreasesusceptibilityofneststo vandalismor

abandonment,maycontributeto injuries to incubatingadults,andafford no protectionto

chicks. Predatorremovalis labor-intensiveandsometimescontroversial,andresultsareoften

temporary. Trappingmethodsarenotavailablefor all species,suchasNorwayrats,crows,

andghostcrabs. Removaloftrashandlitter from thebeacheliminatesoneofmanyfactors

that attractspredatorsto thebeach,butwill not redressmajorimbalancesin thenumbersor

rangesofpredatorsin thecoastalzone. A numberofpotentialpredatormanagement

techniqueshavebeensuggestedandothersmay beproposedin thefuture (seefollowing

tasks). Assistancefrom theUSDA-ADC andfrom Statewildlife agencyfurbearerbiologists

shouldbesoughton thesematters.

3.41 Developandtestconditionedaversiontechniques.Proposalsto testconditioned

tasteaversionon redfoxesin Maryland(Maclvor 1991)andVirginia (Cross1992)

werenotimplementeddueto difficulties obtaimngpermissionto field testthe
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proposedaversivecompound,emetine.Prosandconsofotheraversivetechniques,

includingelectrifiedexclosures,trap andrelease,anduseofsuchtechniquesin

conjunctionwith predatorbirth control (topreventconditionedadultsfrom

reproducing)arebriefly discussedby Melvin (1993). Whilethereappearto bemany

obstaclesto developmentofeffectiveaversiontechniquesthatcanbeefficiently

appliedin thefield, therearesubstantialpotentialadvantagesto berealizedfrom an

aversivetechniquethatcanreducepredationon both eggsandchicksandthat might

beconductedat timeswhenploversarenot present.

3.42 Extendtestingofartificial coyoteterritoriesto excludered foxes. Cross(1993)

testedtheuseofcoyotescentmarks(scatsandurine)to deterred foxesfrom two

ploverhabitatsin Virginia. Lackofstatisticallysignificantdifferencesin fox activity

in experimentalandcontrolareascausedtheauthorto concludethat this technique

maynotbeverypromising. However,differencesdetectedon thebeachsitethat is

mostlike otherAtlantic Coastplovernestingareasandtheoccurrenceofheavyrains

duringmuchofthestudyperiodsuggestthat anothertrial iswarranted,perhapsat

anothersite. Protocolsdescribedby Cross(1993)mightbereplicatedata sitewhere

fox activity is high andwild coyotesareabsent.

3.43 Evaluatethreatsfrom ghostcrabsanddevelopcontroltechniques,if

appropriate.Severalstudies(e.g.,Cross1991,Loegeringeta!. 1995)havecited

ghostcrabsaspotentiallyimportantpredatorsofpipingploverson AssateagueIsland,

MarylandandVirginia. Otherbiologistshaveraisedquestionsaboutwhetherghost

crabsmayalsobeanimportantfactorlimiting plovernestsite selectionand/or

productivity from NorthCarolinatoNewJersey.Preliminaryresearchconductedin

Virginia (WolcottandWolcott 1994)wasdesignedto gatherinformationon ghost

crab-pipingploverinteractionsandhabitatfactorsaffectingghostcrabdistributions

andabundance,with theintentofeventuallytestingalternativemethodsofreducing

impactsofghostcrabpredationonplovers. Resultsofthe 1994 field work suggest

that theextentofdirectghostcrabpredationon pipingploversmaybelesssignificant

thanpreviouslythought,althoughresponsesofadultploversto ghostcrabsindicate

that thepresenceofghostcrabsmaydeterploversfrom using somehabitats,andmay

therebycauseindirectimpactson ploverproductivity. Testingofcorrelations
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betweenploveruseofhighenergybeachesandoccurrenceofoverwinteringghost

crabpopulationsmayhelpelucidatethis issue.

3.44 Developandtestelectricfences.With assistancefrom USDA-ADC specialists,

ploverbiologistsin Mainehaveexperimentedwith useofelectricfencesaround

exelosuresto deter“smartpredators”thathavelearnedto dig underorclimb into

exelosures(MaineAudubonSociety1995). Thesesmallelectricfencesmustbe

carefullyconstructedto avoid anypotentialharmto ploversandothernon-target

species.Assistanceshouldbesoughtfrom ADC, useshouldbecarefullymonitored,

andresultsshouldbedocumented.

MayerandRyan(1991)foundthatelectricfencesenclosingareasof0.4-2.4hectare

reducedmammalianpredationofpipingplovernestsandchicks inNorth Dakota.

Experienceon theAtlanticCoast,however,hasfoundthat largeelectricfencesare

very difficult to deployandmaintain in coastalareaswheresaltaircorrodesbattery

terminalsandwherepredatorswill oftenwadearoundfencesthroughthesurfzone

(C. HebertandE. Moses,U.S. FishandWildlife Service,pers.comm. 1993). If

electrificationtechniquesthat arelesssusceptibleto corrosioncanbedevised,further

experimentationwith electricfencesaroundnestingsitesmaybewarranted.

35 Analyzepopulationtrendsandproductivityratesto monitor ploversurvival rates.As

notedunderdelistingcriterion3 (page58),thePVA (AppendixE) is basedon assumptions

thatmayunderestimatesurvivalratesfor someorall recoveryunitsor thepercentageofone

yearoldadultsthatbreed.Although lackof safemarkingtechniquescurrentlyprecludes

directmeasurementof survivalrates,theycanbeestimatedusingpopulationtrendand

productivitydata;thesesurvivalratesand otherdemographicvariablescanthenbeusedin

stochasticmodelto verifyproductivityratesneededto assurea 95%probabilitythat the

populationwill persistfor 100years. Accomplishmentofthis taskis contingenton high

qualitydataon thenumberofbreedingpairsandproductivity(seetask 1.11).

3.6 Determinetemporaldistributionofplovermortality. Extinction probabilitiesfor piping

ploversarehighly sensitiveto changesin survivalrates,but times, locations,andcausesof

post-fledgingmortality arepoorly understood.Determiningwherein theannualcycle(e.g.,

post-breeding,migration,winter,pre-breeding,breeding)mortality occursandunderwhat
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circumstances,aswell asthesexesandageclassesofaffectedbirds,would greatlyfacilitate

effortsto increasesurvivaloffledgedbirds. However,lackofsafemarkingtechniques(see

discussionundertasks3.0 and3.9) andinformationon migrationpatternsandwintering

locationsofthemajorityofAtlantic Coastplovers(seetasks2.1 and2.3)will constrain

effortsto betterunderstandplovermortality.

3.7 Developametapopulationmodelthatwill estimateextinctionprobability forthe

Atlantic Coastpipingploverpopulation.A metapopulationmodelwould morerealistically

simulateactualpopulationdynamicsthanthesinglepopulationmodeldevelopedby Melvin

andGibbs(AppendixE). This typeofmodelcouldbeespeciallyusefulto biologists

assessingtheimpactsofsite-specificorregionalprojectsfor ESA Section7 consultations.

Sucha model would alsocontributetoevaluationofapplicationsfor permitsunderSection

10(a)(l)(B)oftheESA.

3.8 Estimateeffectivepopulationsizefor theAtlanticCoastpiping ploverpopulation. An

estimateoftheratioofeffectivepopulationto total population(N/N) for theAtlantic Coast

pipingploveris neededto evaluatetheadequacyoftherecoverygoalto preventlossof

heterozygosityandallelic diversityoverthelong term. DeterminationofN/N is ofparticular

concernwith regardto piping plovers,becausetheirvery sparsedistributionresultsin highly

non-randommating. Onepossibleapproachwould involve refinementofthecurrentAtlantic

Coastpipingploverdemographicmodel to incorporatemating/distributionpatterns,followed

bycomputersimulationsto estimatetherateoflossofhypotheticalallelesovervarioustime

periods. Otherapproachesshouldbeconsidered,asappropriate.

3.9 Developsafetechniquesfor markingplovers.As discussedundertask3, thelackofsafe

techniquesto individually markpipingploverscomplicatesmanyaspectsofpipingplover

research.Developmentofa techniquefor markingbirds sothat theycanbeindividually

identifiedfrom a distancewould beespeciallyuseful to manypotentialresearchprojects. It is

crucial,however,thatmarkingnot interferewith thebirds’ normalbehaviors,increaserisk of

predation,orcauseinjuries. Experimentationwith newtechniquesmustbeconducted

cautiously,andmayneedto includepre-testingon non-listedsurrogatespecies.

Dr. S.M. Haig, researchbiologistwith theNationalBiological SurveyandGreatLakesand

NorthernGreatPlainsRecoveryTeamLeader(in litt. 1994),hasinitiatedefforts to develop
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population-specificmolecularmarkersfor breedingpopulationsthatcouldbeusedto tracethe

origin ofwinteringbirds,andperhapsfacilitateotherresearch.

4. Developandimplementpublic informationandeducationprograms.

Millions ofbeachrecreationistsencounterAtlantic Coastpipingplovernestingandwintering

areaseachyear. Theresponsesofthesebeachusersto signsandsymbolicfencesrequestingthat

theyavoidcertainareasand/ormodify theirbehavior(for example,by leashingpetsornotusing

kites)candirectlyaffecttheproductivityandfitnessofpipingploverson thosebeaches.Public

informationandeducation(I&E) effortsplay a keyrole in obtainingcomplianceofbeachgocrs

with plover protectionmeasuresthat, in turn, affectthebirds’ recovery.Centralmessagesto the

beach-goingpublic include:(1) respectareasfencedorpostedfor protectionofploversandother

rarebeachspecies;(2) do notapproachor lingernearpipingploversortheirnests;(3) if petsare

permittedon beachesusedby plovers,keepthepetsleashed;and(4) don’t leaveorburytrashor

foodscrapson beaches,asgarbageattractspredatorsthatmaypreyuponplovereggsorchicks.

Dueto theimportantrole of1&E in theploverrecoveryeffort, the USFWSdevelopedan

InformationandEducationPlanfor the PipingPlover,Atlantic CoastPopulation(USFWS

1989b). This plan identifiesaudiences,materialsandforums,strategiesfor reachingaudiences,

distributionplansandresponsibilities,andcosts. I&E materialsaboutpipingploversdeveloped

by theUSFWSsince1986 include:

Brochures- in English(updatedin 1994)andSpanish(1991)

Posters(1986,nowoutofprint)

Postcards(reprintedin 1994)

Publicserviceannouncements- radioand television(1990)

Environmentaleducationlessonplans - targetaudience5th through7th grade,includesa

scriptedslideshow(1993)

Interpretivesigns

Additionally, theCanadianWildlife Service;theNationalParkService;State,Provincial,andlocal

governments;andprivateorganizationshaveproduceda largearrayofhigh quality I&E materials

aboutpipingplovers,including posters,brochures,public serviceannouncements,presspackages,
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andinterpretivesignsin EnglishandFrench. A 16-minutepipingplovervideowasproducedin

1990 by theNationalFish andWildlife Foundation.

Expandedeffortsto increasepublic awarenessofprotectionneedsofpipingplovers,otherrare

beachspecies,andthebeachecosystemareneeded.

4.1 Developnewandupdatedpipingploverinformationandeducationmaterials.Thereis a

continuingneedto developnewpipingploverI&E materialsto reachnewtargetaudiences,

takeadvantageofadvancingmedia,andstimulatecontinuingpublic interestandawareness.

In addition,all materialsmustbekeptreasonablycurrentregardingthestatusofthespecies

andprotectionefforts. At present,thereis a needto integratemoreinformationinto plover

I&E materialsabouttheroleofpipingploverconservationefforts in protectingthebeach

ecosystemandabouttheplight ofotherrarebeach-dwellingspecies.An updatedvideois

needed,andmight beefficiently producedin conjunctionwith updatedpublic service

advertisements.Threeline drawingspurchasedby theUSFWSin 1986 anda fourthdrawing

donatedby theartist(JulieZickefoose)in 1990havebeenusedextensivelyoverthelast

decadein brochures,posters,signs,etc.,throughoutthespecies’range. A freshandexpanded

selectionofdrawingsis nowneeded.

4.2 Establishanetworkfor distributionofinformationandeducationmaterials.While

developmentofI&E materialsis a majortask,distributionofthesematerialsto target

audiencesrequiresan evenlargercommitmentoftime andotherresources.Atlantic Coast

beachesarewithin a fewhours’ driveofmanymajormetropolitanareas,resultingin avery

largepopulationofpotentialbeachgoers.Someeffortshavebeenaimedatuseofmassmedia,

suchasradioandtelevisionannouncements,butthemajority ofpipingploverI&E distribution

effortshavetargetedspecificusergroupsat beachparkinglot entrystationsandkiosks,visitor

centers,andmarinas.I&E materialshavebeendistributedto beach-fronthomeownersandto

applicantsfor off-roadvehiclepermits. Environmentaleducationlessonplanscontainmany

participatoryactivitiesandhavebeenverypopularamongelementaryandmiddleschool

groups. Major distributionaleffortshavebeenexertedby Stateandnationalparks,national

wildlife refuges,andprivateconservationorganizations.
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5. Reviewprogresstowardsrecoveryannuallyandreviserecoveryefforts asappropriate.

Thepipingplover’s wide range,intensityofmanagement,andthelargenumberofpeopleinvolved

in its conservationdictatethat newinformationreachesbiologistsin the field promptly. This

ensuresthathumanresourcesandmoneyaredevotedto thehighestpriority needs.

Communication,evaluation,andcoordinationmustcontinueto play a majorrole in plover

recoveryefforts. TheUSFWS shouldcontinuetocompileanddistributeannualstatusupdates,

andothercommunicationefforts focusedon theU.S.Atlantic Coastbreedingrangemustbe

maintained.If requestedby Canadianagenciesandorganizations,efforts to shareinformationand

expertisewith biologistsin Atlantic Canadashouldbeexpanded.Coordinationand

communicationamongbiologistswithin theplover’swinteringrangeshouldalsobeincreased.
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PART LU: IMPLEMENTATION

Thefollowing ImplementationScheduleoutlinesactionsandestimatedcostsfor therecovery

programin theU.S. portionofthepipingplover’s Atlantic Coastrangeoverthenextthreeyears,

beginningin 1997. ResponsibleorganizationsandcostsfortheCanadianportionoftherangearenot

included,sincethesearecoveredundertheCanadianPipingPloverRecoveryPlan(CWS 1989),now

underrevision.

TheU.S. FishandWildlife Servicebelievesthatprojectedprotectioncostscouldbe

substantiallyreducedby selectingprotectionstrategiesthataremorerestrictiveofotherbeachusers.

Forexample,1993protectioncosts(averagecostperpair)wereconsiderablyhigheratNationalPark

Serviceunitsthanthoseatnationalwildlife refuges;this is partiallydueto thecostsassociatedwith

protectingploverson NPSbeachesthat receiveheavypublic use,whereasrefugebeachesaregenerally

closedto publicuseduringthebreedingseason.While theUSFWSbelievesthat it is neitherfeasible

nordesirableto completelyeliminatebeachrecreationin mostploverhabitat,it alsorecognizesthat

managementstrategiesthatprotectploverson beacheswherepublic useis alsomaintainedrequirea

continuingcommitmentofperson-power,andareinherentlyexpensive.

The ImplementationSchedulelists andrankstasksthat shouldbeundertakenwithin thenext

threeyears. This schedulewill bereviewedannuallyuntil therecoveryobjectiveis met,and priorities

andtaskswill besubjectto revision. Tasksarepresentedin orderofpriority.

Atlantic CoastPipingPlaverRevisedRecoveryPLan 99



Keyto ImplementationScheduleColumn 1:

Taskprioritiesaresetaccordingto thefollowing standards:

Priority 1: Thoseactionsthatmustbetakento preventextinctionorto preventthespeciesfrom

decliningirreversiblyin theforeseeablefuture.

Priority2: Thoseactionsthatmustbetakento preventa significantdeclinein speciespopulation,or

someothersignificantimpactshortofextinction.

Priority 3: All otheractionsnecessaryto providefor full recoveryofthespecies.

Key toAgencyDesignationsin Column 5:

USFWS - U.S. Fish andWildlife Service
R.5 - USFWSRegion5 (Maineto Virginia)
R4 - USFWSRegion4 (NorthCarolinato Louisiana)
R2 - USEWSRegion2 (Texas)
ES - USFWSDivision ofEcologicalServices(includesEndangeredSpeciesand

Contaminants)
RW - USFWSDivision ofRefugesandWildlife (includesRealty)
LE - USFWSDivision ofLaw Enforcement
PA - USFWSPublicAffairs
ADC - U.S.DepartmentofAgriculture,Animal DamageControl
Corps - U.S. Army CorpsofEngineers
FEMA - FederalEmergencyManagementAgency
USCG - U.S. CoastGuard
NPS - NationalParkService
SWA - StateWildlife ManagementAgencies
SCRA - StateCoastalRegulatoryAgencies
LMAO - LandManagementAgenciesandOrganizationsandotherCooperators.This includes

Federal,State,andlocal landmanagementagencies,privateorganizationsandindividuals
thatownandmanagepipingploverbreedingandwinteringhabitat,andprivate
conservationgroupsthatprovideon-siteprotectionoflandsownedby others. The
USFWS[RW andNPSarenot includedin this group;however,theCorpsandUSCG,in
theircapacityasownersofpipingploverbreedingorwinteringhabitat,areincluded. A
partiallisting ofagenciesandorganizationsin theLMOA groupincludes: National
AeronauticsandSpaceAdministration,U.S.Air Force,Stateparkandrecreation
agencies,municipalandcountygovernments,TNC, TheTrusteesofReservations,
NationalAudubonSociety,MassachusettsAudubonSociety,MaineAudubonSociety,
andConnecticutAudubonSociety.

Rsch - ResearchInstitutions
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IMPLEMENTATION SCHFI)ULE
Atlantic CoastPipingPloverRevisedRecoveryPlan

April 1996

1 NY/NJandSouthernUnits:Monitor
ploverbreedingactivitiesat nestingsitesto
identifylimiting factors.

1.12 annual R5 ES,RW
R4 ES,RW

SWALMAO
NPS

Included in tasks 1.3 andt .4

1 Discourageatcurrentor potentialbreeding
sites:newstructuresor other
developments;interferencewith natural
inlet processes;beachstabilization
projects.

1.21
1.22
1.23

ongoing RS ES
R4 ES

CorpsFEMA
SWA SCRA

NPS
LMAO

contingenton numbersandtypes
of projectsproposed

I NY/Ni andSouthernUnits: Reduce
disturbanceofbreedingploversfrom
humansandpets.

1.3 annual R5 ES,RW,LE
R4 ES,RW,LE

SWALMAO
NPS

1150 1200 1250 Includescostsfor task 1.12in
NY/NJ andSouthernUnits.
Costscould be reducedby
adoptinglesslabor-ii~tensive

managementpractices,but
greaterimpactson beachusers
would beincurred.

I NY/NJ andSouthernUnits:Reduce
predation.

1.4 annual R5 ES,RW
R4ES,RW

ADC
NPS
SWA

LMAO

I Protectbreedingploversandhabitatfrom
oil andchemicalspills.

1.5 asneeded R5 ES,RW
R4 ES,RW

USCGSWA
SCRA

contingenton numberand
magnitudeof spills

I Protectwintering habitatfrom shoreline
stabilization,navigationprojects,and
development.

2.21 on-going R4 ES
R2 ES

CorpsFEMA
NPS
SWA
SCRA

contingenton numbersandtypes
of projectsproposed

I Protertwintering ploversandhabitatfrom
oil andchemicalspills.

2.23 asneeded R4 ES
R2 ES

USCOSWA
SCRA

contingenton numberand
magnitudeof spills

2 Monit.,rploverabundance,distribution
andproductivityin eachrecoveryunit.

1.11 annual RS ES
R4 ES

SWA 10 10 10 Costofdatacompilationonly,
datacollectionby sitereflected
in tasks 1.3 and1.4.

Task ResponsibleOrganization CostEstimates($000)

Priority TaskDescription Number Duration USFWS Other FYI FY2 FY3 Comments



Task ResponsibleOrganization CostEstimates($000)

Priority TaskDescription Number Duration USFWS Other FYi FY2 FY3 Comments

2 NewEngland:Monitorploverbreeding
activitiesat nestingsitesto identify
limiting factors.

1.12 annual R5 ES,RW SWA
NI’S LMAO

includedin tasks 1.3 and1.4

2 Enhancenestingandfeedinghabitat,
especallywhereexistingstabilization
projectshavedisruptednaturalcoastal
procei~ses.

1.24 ongoing R5ES,RW
R4 ES,RW

CorpsNI’S
SWA

LMOA
SCRA

25 25 25

2 NewEngland:Reducedisturbanceof
breedingploversfrom humansandpets.

1.3 annual R5 ES,RW,LE SWA
NI’S

LMAO
700 725 750

Includescostfor task 1,12in
NewEngland.Costscouldbe
reducedby adoptinglesslabor-
intensivemanagementpractices,
but greaterimpactsonbeach
userswould be incurred.

2 NewEngland:Reducepredation. 1.4 annual R5 ES,RW ADC
NPS
SWA

LMAO

2 Monitorabundanceanddistributionof
winteringploversat knownsites.

2.11 annual R4 ES,RW
R2ES,RW

SWA
NI’S

LMAO

30 30 30 Costsarefor NC,SC,GA, and
FL.

2 Determineadditionalwinteringsites. 2.12 ongoing R4 ES
R2ES

SWA
LMAO

20 20 20

2 Identify limiting factorsat specific
winteringsites.

2.13 ongoing R4ES,RW
R2ES,RW

SWA
NI’S

LMAO

25 25 25

2 Protectwinteringploversfrom
disturbance.

2.22 annual R4 ES,RW,LE
R2 ES,RW~LE

SWA
NI’S

LMAO

40 40 40 Mostcostswill be incurredin
FL.

2 Appriseagenciesof threatsto wintering
pipingploversandhabitats.

2.24 ongoing R4 ES
R2ES

SWA 10 10 10

2 Updatelists ofessentialwinteringhabitat. 2.25 ongoing R4 ES
R2ES

SWA 10 2 2 SIOKin FYI is to compile
updatesfrom 1996 International
Census.



Task ResponsibleOrganization CostEstimates($000)

Priority TaskDescription Number Duration USFWS Other FYI FY2 FY3 Comments

2 Investigatepiping ploverwintering
ecology.

3.1 4 years R4 ES
R2ES

SWA
NI’S
Rsch

75 75 75 Plus$75Kin FY4.

2 CompareforagingresourcesalongAtlantic
Coastbreedinghabitat.

3.21 3 years R5 ES
R4ES

SWA
NPS
Rsch

85 85 85

2 Determinemoisture-relatedrequirements
ofbreedingploversandchicks.

3.22 3 years R5 ES
R4 ES

SWA
NI’S
Rsch

50 50 50

2 Evaluateimpactsof artificial inlet closure
andotherbeachstabilizationprojectson
habitatsuitability.

3.23 5 years RS ES
R4ES

CorpsNI’S
SCRA
Rsch

75 75 75 PlusS7SK in FY4 andFYS.

2 Monitor levelsof contaminants. 3.3 Ongoing R5 ES SWA 20 20 2

2 Inform andeducatethepublic. 4. on-going RS ES,PA
R4 ES,PA

SWA 60 60 60

3 Providelong-termprotectionfor breeding
ploversandhabitat.

1.6 7 years RSES,Realty
R4 ES,Realty

SWA
NI’S LMOA

TBD*

3 Providelong-termprotectionforwintering
ploversandhabitat.

2.26 7 years R4 ESRealty
R2 ES,Realty

SWA
NI’S

LMOA

TBD

3 Identi~importantmigrationhabitat, 2.31 ongoing R4 ES
R5ES

SWA 15 15 15

3 Identify andmitigateadverseeffectson
migration habitat.

2.32 TBD R4 ES
R5 ES

SWA TBD

3 Developconditionedtasteaversion
techniques.

3.41 3 years R5ES,RW ADC
NI’S
SWA

TBD

3 Testartificial coyoteterritories. 3.42 2 years RSES ADC
NI’S

15 15



Task ResponsibleOrganization CostEstimates($000)

Priority TaskDescription Number Duration USFWS Other FYI FY2 FY3 Comments

3 Evaluatethreatsfrom ghostcrabs. 3.43 TBD RSES,RW
R4ES,RW

Rsch TBD

3 Developandtestelectricfences. 3.44 TBD RSES,RW ADC TBD

3 Analyzepopulationtrendsandproductivity
to determinesurvivalrates.

3.5 Every4
years

RSES Rsch Repeatin FY 6.

3 Determinetemporaldistributionof
mortality.

3.6 TBD KS ES Rsch TED

3 Developainetapopulationmodelto
estimateextinction probability.

3.7 1 year RSES Rsch 10

3 Estimateeffective populationsize. 3.8 1 year R5ES Rsch 10

3 Developsafeplovermarkingtechniques. 3.9 TBD RSES Rsch TED

3 Reviewptogressandreviserecovery
efforts

5. annual R5ES SWA ~ ~1~
To bedetermined
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APPENDIX A:
LOCATIONS OF CURRENT AND POTENTIAL BREEDING SITES

ThefollowingmapsshowlocationsofthecurrentandpotentialU.S. Atlantic Coastpiping
ploverbreedingsitesdescribedin AppendicesB, C, andD. Sitenumberson themapsarereferenced
to thenumbersin parenthesesaftersitenamesin theleft-handcolumnofeachsuccessivetable.
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North CarolinaSites

I

NC-3
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Delaware,Mazyland,andVirginia Sites
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NewJerseySites
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Atlantic CoastPipingPloverRevisedRecoveiyPlan 117



Atlantic CoastPipingPloverRevisedRecoveryPlan 119



ConnecticutandRhodeIsland Sites
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Maine Sites
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ME-5

ME-4 Atlantic OceAn
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APPENDIX B:
CURRENT AND POTENTIAL BREEDING SITE INFORMATION

This tableprovidessite-specificinformationaboutcurrentploveruseofU.S. Atlantic Coast
breedingsites,estimatedsitecapacity,rarespeciesco-occurringon thesesites,andsiteownership.

Theterm“site” meritssomediscussionin this context. In someportionsofthepipingplover’s
range,breedingsitesarenaturallydiscreteandtheirlimits areeasilydefined. In otherareas,habitatis
morecontinuous,andcurrentuseby pipingploversmaybehighly dispersed.In still otherareas,once
continuousstretchesofhabitathavebeensubdividedby shorelinestabilizationstructures,creatingtwo
ormoresmallersiteswherelargeronesonceexisted.Somesiteshaveseverallandowners;in other
cases,asinglelandownershipcontainsseveralpipingplovernestingsites. SomeStatesdefinetheir
sitesin termsofthenearestaccesspoint(asa meansofcommunicatingthelocationofnesting
concentrations),therebysubdividingsomecontinuousstretchesofhabitat. OneStatedefinesan island
to bea site,while anotherconsiderstheclustersofbreedingpairsateachendofa barrierislandto be
separatesites. A site,therefore,is anambiguousconcept,often artificially imposedon habitatareas.
This limits theusefulnessofcurrentorpotentialnumbersofbreedingpairsin anareaasa meansof
evaluatingthe importanceofa siteto theconservationofthis species.

Capacityestimates(column4)representa conservativeappraisalofcarryingcapacityin 1993.
As notedonpages30-31,theseestimatesweredevelopedfor thepurposeoffacilitatingthepopulation
viability analysis,Appendix E. However,this recoveryplan ispremisedon therecognitionthatpiping
ploverhabitatis inherentlydynamic,andthat thecarryingcapacityofindividualsitesis subjectto
changeovertime. Thesecanyingcapacityestimates,which reflecthabitatconditionsandpiping
ploverbreedingdensitiesobservedin 1993,shouldnot beinterpretedassite-specificmanagement
goals. Any useofcarryingcapacityprojectionsfor local managementpurposesorasameasureof
managementeffectivenessmustbebasedon currenthabitatconditionsandupdatedasthoseconditions
changeovertime. Forexample,theMassachusettsDivision ofFisheriesandWildlife reviewedand
revisedits estimatesofcarryingcapacityin 1995,asanimportantcomponentoftheconservation
planningstrategyfor theirapplicationfor incidentaltakeunderSection10 oftheESA(seeAppendix
H).

ThedepthofavailableinformationaboutpipingploverbreedingactivitiesvariesamongStates
and, in somecases,within States. Virginia biologistsnotedthatdueto thehighly dynamiccharacterof
their unstabilizedbarrierislands,habitatsuitability andcarryingcapacityofindividual islandsis
especiallysubjectto fluctuationsovertime. However,theyexpressedconfidencethatoverallcarrying
capacitywithin Virginia canbemaintainedif naturalcoastalformationprocessesremainunimpeded.
Biologistsin NewYork andNorthCarolinahaveexpressedparticularconcernabouttheaccuracyof
theirsitecapacityestimatesandcautionthatnewinformationmaywarrantrevisedprojections.As in
Virginia, NorthCarolinabiologistscautionedthatsuitabilityofindividual sitesfluctuatesoververy
shorttime frames.
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KEY TO “OTHERRARE SPECIES”AND “OWNER” COLUMNS

OTHERRARE SPECIESCO-OCCURRINGON SITES:

AO Americanoystercatcher
AP Amaranthuspumilus
AT Arctic tern
BP brownpelican
BS blackskimmer
Cdd Cicindeladorsalisdorsalis
Cdm Cicindeladorsalismedia
CT commontern
GBT gull-billed tern
LT leasttern
LOG loggerheadturtle
PF peregrinefalcon(breeding)
WP Wilson’s plover

Federally-listedspecies
H historicoccurrence
S State-listedspecies

OWNER:

P Private(exceptTNC andTTOR)
S State
TNC TheNatureConservancy
TTOR TheTrusteesofReservations
NPS NationalParkService
NASA NationalAeronauticsandSpaceAdministration
Corps U.S. AnnyCorpsofEngineers
USCG U.S. CoastGuard
NES NationalEstuarmneSanctuary
FWS U.S. FishandWildlife Service
C County
M Municipal
U Unknown

NOTE: In all StatesexceptMaine,Massachusetts,andsomepartsofVirginia, the
Stateholds title to theintertidalzone. To savespaceon this table,Stateownershipof
this areahasnotbeenshownfor eachsite. However,theintertidal zoneis an
extremelyimportantcomponentofpipingploverhabitat.

128 AtlanticCoastPipingPloverRevisedRecoveryPlan



U.S.ATLANTIC COASTPIPINGPLOVERBREEDING SITEINFORMATION

SITE
1993

NESTING
1993

PRODUCTWITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARESPECIES OWNER

SOUTH CAROLINA

WP,LT,AO I.~!ni!ers~..WaitesIsland(SC-I) I U 2 spring,fall, winteruse

NORTHCAROLINA

Bodie Island(So.end)(NC-I) 0 - 2 frequentuse;winterusc
also

WP,LT, AO NPS

CapeHatterasPoint(NC-2) 5 to 6 0.66 12 fall migration GBT5,WP,BS3,AT, Al”’, CT, LT,
Sooty tern,AC), LOG’

NPS

CurrituckOuterBanks(NC-3) 2 0.5 10 springandfall migration Al”’, LT FWS/P

Figure8 Island(NC4) 0 - 2 migratoryandwinteruse
(increasing)

Al”’, LOG”, AO, LT. CT, BS P

HatterasInlet (No. side)(NC-5) 3 0.66 8 frequentuse Al”’, B55, CT, LT, AO, WP,GBT5 NPS

HoldenBeach/ShalloteInlet (NC-6) 4 1.0 6 winteruse Al”’, LOG”, AO, willct, Sesuvium

portulacastrum

P

LongBeach/LockwoodFoIWsInlet (NC-7) 0 - 1 winteruse Al”’, LOG”, AC),WP,willet P

NorthCoreBanks(NC-8) 28 0.68 51 significantnumbers;

winterusealso

Al”’, LT, LOG”, GBT5,BS5,CT,

WP,AC)

NPS

OcracokeIsland(No. andSo.ends)(NC-9) 3 0.33 8 low numbers Al”’, LT, LOG’, AC), CT NPS

PeaIslandNWR(NC-10) 0 - 1 LOG’, LT, CT,AC), BS5,GBT5 FWS

RachelCarson’sEstuary/BirdShoals(NC-lI) 0 - I migratoryandwinteruse WP,LT, AC), BS5,CT, GBT5,
wdlet

NES

ShacklefordBanks(NC-12) 0 - 3 somewinteruse GBT5,WP,CT,BS5,LT, AC),
willet

NPS

SouthCoreBanks(NC-13) 7 1.0 16 significantuse Al”’, GBT5,B55,LOG’, CT,LT,
WP.AC)

NPS



srr~
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARE SPECIES OWNER

SunsetBeach(NC-14) 0 - I LT, CT,BS5,Al”’, LOG’ P

TopsailBeach(NC-15) I U I Al”’, LOG”, LT, CT,BSS,AC),
WP,LOG’, willet

P

RGINIA

Assateague/TomsCoveHook(VA-I) 17 1.24 35 1 Cdm,LT3, WP3,AC) FWS

Assateague/WashFlats(VA-2) 0 0 10 1 PF’,LT5 FWS

Assateague/WildBeach(VA-3)

AssawomanIsland(VA-4)

10 0.8 25 1 Cdm,AC), LT5 EWS

10 2.0 20 ‘/ WI>1, LT5,Cdm,AC), CT,GBT3,
BS

CedarIsland(VA-5) 12 U 20 1 Wl’5, LT5,CT, Cdm,AC), BS FWS/PITNC

CedarSandbar(VA-6) 0 - 5 1 LT5, CT, GBT5,BS,AC), Cdm FWS/P

CobbIsland(VA-7) 4 U 10 1 WP1, PF”, LT5,CT,AC), heronry,

BS,GBT5

TNC

CraneyIsland(VA-8) 5 1.4 15 1 WP1,LT5,Amavocct,

black-necked_stilt,_short-caredowl

PF”, Cdm,AC), heronry,royal tern,
sandwichtern

Corps

FishermanIsland(VA..9) 0 - 10 1 FWS/P

GrandviewBeach(VA-b) 0 - 15 1 AC), LT3,Cdm M

Hog Island(VA-I I) I U 5 1 PF”, CT,LT5, AC), heronry,Cdm,

GBT5,BS

TNC

MetompkinIsland,North(VA-12) 28 1.75(4 pairs) 50 1 WP1, PF’,CT, LT5,GBT5,BS,
AC), Cdm

FWS/TNC

Metompkin Island,South(VA-13) 0 - 10 AC), BS,CT, Cdm,GBT5 TNC

Myrtle Island(VA-14) 9 U 20 1 Cdm,AC), WP’,CT,GBT5 TNC

NewIsland(VA-IS) 0 5 1 AO,CT,BS,Cdm S

ParramoreIsland ~ 0 - 5 1 PE”.Cdm.AC) TNC/USCG



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARE SPECIES OWNER

ShipShoal(VA-17) 1 U 5 1 WP’,Cdm TNC

SmithIsland(VA-18) 4 U 10 1 WI>1,AO,Cdm TNC/P

WallopsIsland(VA-19) 3 1.33 10 1 PF”, WI>1, LT3,AC) NASA

WreckIsland(VA-20) 2 U 5 1 Wl’3, AC), GBT5,CT, BS, heronry S

MARYLAND

AssateagueIslandNationalSeashore(MD-I) 19 1.7 fall migration stopover Cdm3,Al”’”, CT,LT, WI>1, AC),

tern”’, Cacindelalepida,major
Susuvaummarifima5, roseate

migratoryshorebirdstopover(esp.
in fall)

NPS/S

DELAWAIIE

BeachPlum IslandNaturePreserve(DE-l) 0 - 2to 3 LT, CT”, GBT”, Cicindela
marginata,_CicandelaJairticollis

LT, roseatetern””, Cicindela
lepada,CT,Forster~stern”, BS”,
PF”, majormigratoryshorebird

stopover

S

CapeHenlopenStatePark(DE-2) 2 .25 6 to 8 1 S

DelawareSeashoreStatePark(DE-3) I pairseen
throughmid-

May

0 8 1 Al””’, LT, AC), BS”, CT”, royal
tern”

FenwickIslandStatePark(DE-4) 0 - I to 2 1 LT, AC) S

NEWJERSEY

Avalon Complex-AvalonDunesandAvalon
North(N3-l)

8 0.25 14 LT5,Cdm” M

Avalon Complex-Townsend’sInlet (NJ-2) 1 1.00 5 fall migration LT5, Cdm” M

BarnegatLight (NJ-3) 12 0,67 15 spring,post-breeding,fall LT’, BS’, CT,AC),

Cdd””

M

BrigantineBeach.South(NJ-4) 8 .38 20 spring LT5. CdmH M



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARE SPECIES OWNER

BrigantineInlet -BrigantineInlet (NJ-S) 0 - 6 especiallyin spring Cdm” S

BrigantineInlet - Little Beach(NJ-6) 19 1.1 >25 probably Cdm,LTS

ChampagneIsland(HerefordInlet) (NJ-7) 0 - 3 fall migration LT5, B55,CT,AC), CdmH U

CoastGuardNorth(TwoMile Beach)(NJ-8) 0 - 5 occasionalspring LT5 USCG

CoastGuardSouth(NJ-9) 6 0.67 8 LT5 USCG/P/M

Holgate(NJ-b) 14 .36 25 largenumberspost-
breeding_on_So._end

fairly high numbersin
spring

Cddw,BP, LT3, BS3 FW5

IslandBeachStatePark(NJ-Il) 0 - 14 LT5, Cdd’” 5

MantolokingBeach(NJ-12) 4 1.5 8 Cdd”’ P/M

NorthWildwood(NJ-13) 5 0 8 LTS, Cdm” M

OceanCity Complex-Longport(NJ-14) 0 - 4 usedin spring;

fall_use_possible
post-breedinguse

P

OceanCity Complex- WaverlyBeach(NJ-IS) 1 0 5 LT5 M

SandyHook - CoastGuardBeach(NJ-16) 6 2.00 8 possiblespringuse

LT5, Cdd” (reintroduction
experimentconductedin

1994and1995)

USCG

NPS

NPS

NPS

SandyHook-Critical Zone(NJ-17) 5 0.6 5

SandyHook -GunnisonBeach(NJ-IS) 5 2.S 20

SandyHook - NorthBeach(NJ-19) 9 2.2 25

SeaIsleCity Complex-CorsonsInlet (NJ-20) 5 1.2 10 spring,post-breeding,fall LT5,BS5,AC), CdmH

SeaIsleCity Complex-SeaIsleCity (NJ-21) 6 1.0 12 M

SeaIsleCity Complex-Strathmere(NJ-22) 6 .33 12 spring,post-breeding,fall LT5, B55,AC), CdmH M

SeaIsleCity Complex - WhaleBeach(NJ-23) 4 1.00 14 post-breedingandfall LT5 M

SouthCapeMayMeadows(NJ-24) 3 1.33 6 post-breeding LT5, CT, B55 TNC



SITE
1993

NESTING

PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARE SPECIES OWNER

YORK

AccabonacHarbor(NY-I) 4’ 6 probable LT5 M

Alder Island(NY-2) I’ U U AC) M

BreezyPoint to FarRockaway(NY-3) 22’ NPS: 1.53 (15
pairs)

private: 0.77 (13

>45 post-breeding
concentrationsatBreezy

Point in 1988, 1989,1991,
1993

NPS: LT5, roseate tern”, CT3, Al”’,
BS5

private beach: LT5

NPS/P/M

CedarBeachPoint(NY-4) 0’ 2 U LT5, osprey3 M

CedarPoint (NY-5) 4’ 8 probable LT5 C

ConklingPoint(NY-6) 2’ 2 to 3 U LT5, CT5

CoreyCreekMouth(NY-7) 0’ 0 (I pair) 2 U LT5, osprey5 P

CrabCreek/ShellBeach(NY-8) 4’ 11 probable LT5 M/P

CrabMeadowBeach(NY-9) 1’ 3 U LT5 M/P

CutchogueHarbor(NY-Ia) 1’ 1.0 4 U LT5, osprey3 TNC/P

EatonsNeekPoint (NY-I 1) 0’ 6 probable LT3, CT3, BS3 P/USCG

FireIsland(NY-12) II’ 1.62(8 pairs) 45 yes LT3, Al”’, Cdd””, Polygonum

glaucum

NPS/S/C/P/M

FishersIsland(NY-13) 1’ U U LT3,AC) P

Flax PondBeach(NY-14) 0’ 2 U LT5 M/P/S

FreshPondLanding(NY-IS) 1’ 0 2 U LT5, osprey3 S

GoldsmithInlet (NY-16) 0’ >1 U LT3 C

GooseCreekFlandersBay(NY-17) 0’ 1 U LT3. CT3 C

Estimatesofnestingpairsfor NewYork sitesareadrawnfrom a“window” censusandmay differ from estimatesshownin otherreportsor
fromthe numberof pairson whichproductivitydatais based.



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARESPECIES OWNER

GullPondWest(NY-18) 0’ 2 U LT3 MJP

HicksIsland/GoffPoint(NY-19) 2’ >4 yes roseatetern”,LT3, CT5,B53,AC) S

JessupNeck(NY-20) 1’ 1.0 3 yes LT3, post-breedingroseateterns” FWS/C

JockeyCreekSpoil Island(NY-2 1) 0’ U U CT3,LT3 p

JonesIsland(NY-22) 39’ 1.30(47pairs) 50 to 60 yes roseatetern’, LT3,CT, Al”’, Cddm,

BS5,Polyganumglaucum

5/1k/p

LionheadBeach(NY-23) 1’ 3 U LT3 P/M

Lloyd NeckEastBeach(NY-24) 0’ U U LT3,CT3 FWS

Lloyd Point (NY-25) 1’ 4 probable LT5, CT3 S/P

LongBeachIsland(NY-26) 19’ >21 yes LT3,Cdd”’ M/C/P

0’ 4 U LT5 M/P

LongBeachSagHarbor(NY-28) 0’ 4 U LT3 M

MajorsPointto GibsonsBeach(NY29) 3’ 6 to 8 yes LT3, osprey3,Polygonurnglaucum TNC

MarratookaPointto KimogenerPoint(NY-30) 0’ 2 U LT3, osprey5 P

Mattituck Inlet (NY-3 1) 0’ 2 U osprey5,LT3, CT3 MIP

MiamoguePoint/JamesportTownBeach(NY-32) 2’ 0 3 U LT3 M

Middle PondInlet (NY-33) 1’ 0 2 yes LT3 M/P

MountMiseryPoint (NY-34) 0’ 5 U roseatetern’, LT3,CT3 C

Old Field Beach(NY-35) 0’ - 4 U LT3,CT3 M./C

OrientBeach(NY-36) 5’ 1.9(7pairs) 12 yes LT3, osprey3,Polygonurnglaucurn S

OysterPond(NY-37) 2’ U U S

PineNeck (NY-38) 2’ 4 U LT5 M

Plum Point(NY-39) 0’ U U LT3 P

PortofEy2pt (NY-40) 3’ 3 U LT3. CT3.B55. roseatetern’ P



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARE SPECIES OWNER

RedCedarPoint/RedCreekPond(NY-41) 1’ 6 probable LT3, CT3 P/U

RichmondCreek(NY-42) 0’ 2 U LT3 P

RobinsIsland(NY-43) 0’ 2 U LT3, osprey5 p

SammysBeachPeninsula(NY-44) 1’ 5 probable LT5, CT3,roseatetern’, BS3,AC) M

SandCity (NY-45) 2’ >5 probable LT3, CT3, BS5 M

SebonacCreek(NY-46) 3’ 4 probable LT3 P

SebonacNeek(NY-47) 3’ 3.5 (2 pairs) 4 probable LT5 M/P

ShortBeach(NY-48) 3’ 4 U LT3 M

SouthhamptonBeachto Fairfield PondLaneBeach
(NY-49)

4’ 20 to 30 probable LT3, Al”’, Cdd”” C/P/M

TowdNeck/WooleyPond(NY-SO) 0’ 6 U LT3 P/M

UpperBeach/LowerBeach(NY-SI) 1’ 5 U LT5, Polygonurnglaucurn M/C

YoungsIsland(NY-52) 0’ 2 U LT3, CT3 M

WainscottPondto MontaukBeach(NY-53) 6’ 15 to 20 probable LT3, CddFIl S/M

WestMeadowBeach(NY-54) 0’ 3 U M/P

WesthamptonIsland(NY-55) 36’ 0.76(29pairs) 50 to 60 yes LT5,Al”’, B53,CT3,AC), Cdd~’,
Polygonurnglaucum

M/C/P

CONNECTICUT

GoshenCove(CT-I) 1 2.0 3 5/P

Griswold Point(CT-2) 7 .29 10 LT3, Cdd~’ TNC/M/P

HammonassetBeach(CT-3) 1 0 7 LT3,A03 S/P

HousatonicRiverComplex- Milford Point (CT-4) 3 .66 8 to 10 LT3 S/FWS

HousatonicRiverComplex-ShortBeach(CT-5) 1 0 5 LT5 M

LewisGutComplex- PleasureBeach(CT-6) 1 0 10 to 15 LT3 M



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARESPECIES OWNER

LewisGutComplex- LongBeach(CT-7) 6 .5 15 LT3 M

SandyPoint (CT-8) 3 0 15 LT3 M

Block Island(RI-I) 4

4

RHODE ISLAND

- U

0 7

FWS/U

Bri sBeach -2 limited P

EastMatunuckStateBeach(RI-3) I U 3 5

MaschaugBeach(RI-4) 4 4.0 8 LT P

NapatreePoint (RI-5) 4 1.0 7 AC), LT, largeconcentrationof

post-breedingroscateterns”

M/P

Ninigret(RI-6) 2 3.0 10 LT FWS/S/P

QuicksandPond(RI-7) 8 2.6 15 significantuse

l(low numbers)

LT TNC

FWS

Fire Dist.

10

5 to 10

TrustomPond(RI-8)

Weekapaug(RI-9)

0

0

0.9

MASSACHUSETTS

LT

ChappaquiddickIsland(NortonPointto theGut)
(MA-I)

CoastGuardBeach(MA-2)

CraneBeach(MA-3)

CutlyhunkIsland(MA-4)

9 1.33

1.25

1.94

2.25(basedon4

1.25

40

10

25

7

1 LT3, AC), CT3,Cdd””

LT~

LT5

LT3, CTS

C/P/S/M/
TTOR

8 1 NPS

18 1 TTOR

5

Dogfish Bar,Martha’sVineyard(MA-5) 4

4

5 M

MDuxburyBeach(MA-6) 2.0(basedon4
pairs)

15 LT3

EelPoint(MA-7) 1 3.0 5 pre-breedin~ AC) P



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARESPECIES OWNER

GreatPoint/TheGalls(MA-8) 9 1.0 25 useprobable,surveys
needed

LT5, northernharrici’ FWS/TTC)RI
USCO

HardingBeach(MA-9) 1 4.0 3 LT3 M

Headof theMeadowsto CahoonHollow (MA-b) 1 3.0 10 NPS/M

HorseneckBeach/GooseberryNeck(MA-lI) 6 1.67 12 Cdd’ S/P/M

JeremyPt/GreatIsland(MA-12) 6 1.83 10 NPS/P

Little Beach/BarneysJoy(MA-13) II 2.2 (basedon 10 15 1 LT3 P

Marconi Beach(LeCountHollow to NausetLight
Beach)(MA-14)

9 2.44 15 Cdd”” NPS/M

MonomoyIslands(MA-IS) 4 2.0 >30 1 LT3, roseatetern”,CT3, short-cared
owl3,northernharrier3

FWS

MuskegetIsland(MA-16) 7 U 10 short-earedowl3 P/M

NashawenaIsland(MA-17) 2 4.0 10 LT5 P

NausetBeach(Chathain& Orleans)(MA-I 8) 16 2.25 50 M/P

NausetSpit(PloverIsland-Orleans)(MA-19) 21 1.71 30 1 LT3,CT5,AO,BS,AT M

PlumIsland(MA-20) 10 2.1 20 1 LT3 FWS/S

PlymouthBeach(MA-21) 4 1.0 10 1 LT3, roseatetern”,CT3, arctictern3 M

PopponessetSpit(MA-22) 3 U 4 LT3 P/M

RacePointBeachto High Head(MA-23) 29 2.07 60 1 LT3,Mertensiamaritima NPS

RichmondPond/CockeastPond/Acoaxet(MA-24) 1 1.0 4 P

Sampson’sIsland- DeadNeck(MA-25) 6 0.17 6 P

SandyNeck(MA-26) 15 2.47 2S I LT3 M

ScortonCreek/EastSandwich -27 6 1.83 6 MIP

ScussetBeach(MA-28) 4 2.25 5



SITE
1993

NESTING
PAIRS

1993
PRODUCTIVITY

Chicks/Pair

ESTIMATED
CAPACITY

(Pairs)

MIGRATORY
PLOVER

USE

OTHERRARE SPECIES OWNER

Siaseonset/LowBeach/TomNevers(MA-29) 1 0 >20 LT311, northernharriei’ USCG/MJP

SmithPoint(MA-30) 0 - >5 possible;needsurveys post-breedingroscateterns” P/M

SouthBeachIsland(MA-31) 13 2.15 30 1 LT3, CT3, AC), northernharrier3 M

SouthCapeBeach/WashburnIsland(MA-32) 3 2.33 5 LT3 S

SouthShore,Martha’sVineyard(ChilmarkPondto
Edgartown_GreatPond)(MA-33)

SquibnocketBeach(MA-34)

6 1.67 30 P,TTOR

4 3.0 7 Cdd”, Al”’” P

Third Cliff(MA-35) 3 1.67 3 1 U.S. Air
Force/M/P

TownNeck/Springhill- Sandwich(MA-36) 4 0.5 6 LT3 M/P

TuckemuckIsland (MA-37) 0 >5 northernhamer3,short-earedowl3 P

WoodEnd/LongPoint- Provincetown(MA-38) 7 2.57 15 NPS

MAINE

CrescentSurf’LaudholmBeaches(ME-I) 5 4.0 8 somemigratoryuse LT3, occasionalroseatetern’
feeding

FWS/M/P

GooseRocks/BatsonRiver(ME-2) 2 3.5 4 LT3 P

HigginsBeach/RamIsland(ME-3) 3 1.7 5 P

Pine Point/WesternBeach(ME-4) 3 3.0 5 LT3 (occasionaluse),harlequin
duckwinteringsite

M/P

Reid StatePark (ME-5) 3 1.7 5 5

Seawall/Popham/HunnewellBeach(ME-6) 15 1.7 25 post-breeding
concentrations

RT”, LT3 S/P



APPENDIX C:
SUMMARY OF CURRENT AND NEEDED

BREEDING SITE MANAGEMENT ACTIVITIES

This tableprovidessite-specificsummariesofcurrentmanagementon U.S. Atlantic Coast
breedingsitesandidentifiedneedsfor additionalmanagement.

Thedepthofavailableinformationaboutpipingploverbreedingactivitiesvariesamongstates
and, in somecases,within states. Biologists in NewYork andNorthCarolinahaveexpressed
particularconcernthatmanagementneedsmaynot havebeencomprehensivelyidentified.

KEY TOADDITIONAL MANAGEMENT NEEDS:

BOAT Controlboatlandings

COOP Seeklandownercooperation
DUNE Discontinueand/ormodify artificial dunebuilding activities
ENF Additional enforcementofprotectiverules/regulations

FER Control feralanimals
I&E Additional effortsto inform andeducatebeachusers

MOA Obtain~itten memorandumofagreementfrom landowner
providing for siteprotection

MON Intensifymonitoringto identify limiting factors

NOUR Nourishbeach

ORV Intensifymanagementofoff-roadvehicles
PET Intensifyenforcementofrestrictionson pets

PCON Predatorcontrol (otherthanexclosures)

SGN Additional signageofnestingand/orforagingareas
SYM Symbolicallyfencenestingareas

VEG Controlvegetation

XCL Deploypredatorexclosures

WARD Intensifywardening
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U.S.ATLANTIC COAST BREEDING SITE MANAGEMENT ACTIVITIES

sIm

-

1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
-, days/week days/week NOFENCE FENCE

SOUTHCAROLINA

WaitesIsland(SC-I) 1 0 1 sporadic I I I

NORTH CAROLINA

BodieIsland So. end (NC-I I V

ADDmONAL
MANAGEMENT NEEDS

MON

MON, SGN(earlyseason)

CapeHatterasPoint (NC.2) =4 3-4 V WARD (esp.duringpeakperiods),XCL,
PCON,VEG,ENF, I&E, PER,PET,clarify
signs

CumtuckOuterBanks(NC-3) sporadic =5

lx/2-3
weeks

3-4

1-2

I day/mo

=5

3.4

2xlmo

sporadic

sporadic

1-2

sporadic

V

V

on FWS
lands

Experimentalexclosure SYM, SGN,XCL, ORV, PER,COOP,control
domesticanimals

MON

XCL, PCON,VEG, MON (brood foraging),
monitorpotentialimpactsfrom ORVs,ENF,
WARD, I&E, PER,PET,clarify signs

MON, SYM, COOP

FigureSIsland(NC-4)

=4

V

VHatterasInlet (No. Side)(NC-5)

HoldenBeach/ShalloteInlet (NC-6) V
LongBeach/LockwoodFoIl>’s Inlet
(NC-7)

NorthCoreBanks(NC-8)

OcracokeIsland(No.andSo. ends)
(NC-9)

PeaIslandNWR(NC-b)

RachelCarson’sEstuary/
Bird Shoals(NC-Il)

V

V

MON, SYM,COOP

XCL (additionalnests),PCON,VEG

XCL, PCON,MON. WARD,ENF, I&E, PER,
PET, clarify signs

=4 V V
=4

=4

V

MON

MON

ShacklefordBanks(NC-12)

SouthCoreBanks(NC-13)

SunsetBeach(NC-14)

V
MON

MON. XCL, PCON,ENF,WARD

MON



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NO FENCE FENCE

ADDmONAL
MANAGEMENT NEEDS

TopsailBeach(NC-IS) s radic V MON, SYM,SON,COOP,PER

Assateague/Tom~sCoveHook
(VA-I)

VIRGINIA______

3 V V Tom’s CoveHook managed
in accordancewith
EnvironmentalAssessment
onManagementofPiping
Ploveron Tom’s CoveHook

V V (USFWS 1988d);sitesclosedto public access;
predator trapping

ImplementRecommendations/orImproving
ProductivityofPipingPloversatChincoteague
NWR(Melvin 1993)andrecommendationsin
PipingPloverMonitoringandManagement.
1993(USFWS 1993c).

Assateague/WashFlats(VA-2)

AssateaguelWildBeach(VA.3) 2

2-3

2

2-3

2

2

V

V

V

Site is far from publicaccess
points;accessprohibited
abovehigh tideline; predator
trapping

AssawomanIsland(VA-4)

V

Accesspointis farfrom
nestingarea;predator
trappingwhennecessary

MON, ENF,I&E (onthe mainland,targeting
boaters),possiblepredatorexclusionfencewhere
islandjoinsWallopsIs.

MON, ENF,moreI&E, ORV

MON, I&E, ENF

CedarIsland(VA-5) Landownercontacts,I&E,
predatortrappingwhen
necessary

PredatortrappingwhenCedarSandbar(VA-6) 2

CobbIsland(VA-7)

CraneyIsland(VA-8) 3-4

1-2 V
necessary

Dredgespoil mgt,predator

removal,vehiclebamers,
MOA with Corps

Predatortrappingwhen
necessary,FWS portionis
closedto publicaccessyear-
round

MON, I&E

~

~

V

V

V MON. updateMOA, XCL

FishermanIsland(VA-9)

V (critical
areas)

MON

GrandviewBeach(VA-la) 3-4 V I&E, MOA, informational
signs

MON. I&E, ENF, updateMOA, BOAT



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NO FENCE FENCE

ADDmONAL
MANAGEMENT NEEDS

HogIsland(VA-ll) 1-2 1-2 V MON, I&E

Metompkin Island,No. (VA-12) 1-2 1-2 V Predatortrappingwhen
necessary(FWSportion)

MON. I&E, WARD,SYM

Metompkin Island,So.(VA-13) 1-2 1-2 V MON, I&E

Myrtle Island(VA-14) 1-2 1-2 V MON, I&E

NewIsland(VA-15) 1-2 1-2 V MON, I&E

ParramoreIsland(VA-16) 1-2 1-2 V MON, I&E, MOA (with USCO)

ShipShoal(VA-17) 1-2 1-2 V MON. I&E

Smith Island(VA-IS) 1-2 1-2 V MON, I&E

WallopsIsland(VA-19) 2-3 2-3 V No public access;predator
trappingwhen necessary

PCON,MOM, possiblepr~datorexclusionfence
acrosssouthend

Wreck Island(VA-20) 1-2 1-2 V MOA, MON, I&E

MARYLAND

AssateagueIslandNationalSeashore
(MD-I)

>5 (
(northend)

2-3
(southend,

early
season)

V V V Managementdescribedin
PipingPloverManagement
Plan(NPS I 993c)- includes
I&E, managementof boat
landinglocations,protection
of baysidemudflatsfrom
disturbance,andpetcontrol

Monitorandmaintainbeachformationprocesses

BeachPlum IslandNaturePreserve
(DE-l) 1-2 1-2

DELAWARE

[State plovermanagement
V planandannualbeach

managementplan applyif
birds arepresent

MON, PCON,I&E



1993 MANAGEMENT

SYMBOLIC
FENCE

EXCL OTHER

ADDITIONAL
MANAGEMENT NEEDS

CapeHenlopenStatePark(DE-2) =5 =5 1 V Intensivedisturbance-
preventionprogram
describedin Delaware
PipingPloverManagement
Plan(DNREC 1990)and

annualStatebeach
managementplans,cat
removal,petrestrictions,
I&E, controlboatlandings

PCON,PET,moreI&E

DelawareSeashoreStatePark
(DE-3)

=5 =5 V Bettersigns,moreI&E, PCON,PET,VEG

FenwickIslandStatePark
(DE-4)

1-2 1-2 blowouts&
washovers

Stateplovermanagement
plan appliesif birds are
present

MOM, PET,PER,PCON,1&E

NEWJERSEY

Avalon Complex-Avalon Dunes
andAvalon North(NJ-I)

wkcnd/hol 1-2 V Exclosuresusedoccasionally
in past,I&E

MOM, WARD, MOA, PCON, I&E,NOIJR,
fencingof nestingareaearlierin theseason,
discontinuebeach-raking,DUNE (Avalon

Dunesportion)

Avalon Complex- Townsend’sInlet
(NJ-2)

wkend/hol 1-2 V MOM, WARD, PCON,DUNE

BarnegatLight (NJ.3) =4 1-2 V Fencingoflargearea(4’
high)to encloseanynest
attempts

MOM, WARD, additional informationalsigns,
MOA, possiblePCON,possibleXCL, VEG
(long-termconcern),PER

BrigantineBeach(So.Beachand
Inlet) (NJ-4)

wkendibol 1-2 V V Snowfencingfor beach
accesscorridor

Additional pasturefencing,additional
educationalsigns,WARD,I&E, ENE,PCON,

MOA, discontinuebeach-raking(SouthBeach
portion)

Brigantine-Little Beach(NJ-5) 4-5/mo Predator(fox) removal,site
closedto public access

MON

BrigantineInlet - BrigantineNorth
(NJ-6)

2/mo Effortslimited dueto
absenceof breedingbirds in
recentyears

MON (earlyseason),PCON(foxes),I&E, ORV
restrictions,fencelargeareaof suitablenesting
habitatpre-season,WARD (if ploversestablish
nests)

srr~
WARDEN
days/week

MONITOR
days/week

SIGN/
NO FENCE



1993MANAGEMENT

WARDEN MONITOR SIGN! SYMBOLIC EXCL OTHER
days/week days/week NO FENCE PENCE

ADD~ONAL
MANAGEMENT NEEDS

ChampagneIsland(HerefordInlet) 2/mo V (terns and
skimmers)

Efforts limiteddueto
absenceofbreedingbirds in
recentyears

MON (earlyseason),pasturefencing,WARD,
ENF

CoastGuardNorth(TwoMile
Beach)(NJ-8)

1-2 Efforts limiteddueto
absenceofbreedingbirds in
recentyears

MON (earlyseason)PER(cats),possibleXCL,
possibleNOLJR

CoastGuardSouth(NJ-9) 1-2 V Duneto oceansnowfencing
duringbreedingseasonto
protectploverandternnests

PER(cats),PCON(foxes),coordinatewith
USCO,continueNOUR

Holgate(Ni-b) =4 =~ V Beachis closedto public

duringplovernestingseason,

predatorremoval

Controlavianpredators,possibleXCL

IslandBeachStatePark
(NJ-Il)

2/mo Feralcatremoval DUNE,PCON(foxes),ORV, ENF,MON(early
season),curtailpublic feedingoffoxes

MantolokingBeach(NJ-12) 1-2 usedin the
past

NOUR,greatercoordinationwith municipal
oflicials,MON/WARD (minorincrease)

NorthWildwood(NJ-13) =4 1-2 V RestrictORVs; discontinuebeach-raking,ENF,
WARD, pasturefencenestingarea,increase
informationalsignage,reducedisturbancein
intertidal feedingareas,MOA

OceanCity Complex-Longport
(NJ-14)

sporadic NOUR,PCON,PET,ORV

OceanCity Complex-Waverly
Beach(NJ-IS)

=4 1-2 V NOUR,PER(eats),WARD,othereffortsto
reducedisturbance,discontinuebeach-raking

SandyHook-CoastGuardBeach
(NJ-16)

3-4 V V Managementdescribedin
EnvironmentalAssessment.

ManagementPlan/orthe
PipingPlover(NPS 1992). Predator

removalconductedatGunnisonandNorthBeach.

MON, WARD,ENF, I&E

SandyHook-Critical Zone
(NJ-I7)

=4 =s V V
WARD,ENF, I&E

SandyHook-GunnisonBeach
(NJ-IS)

=4 =s V V WARD,ENF, I&E

SandyHook-NorthBeach(NJ-19) =4 =s V V WARD,ENE. I&E. reduceRull predationII



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN! SYMBOLIC EXCL OTHER
days/week days/week NOPENCE PENCE

ADDITIONAL
MANAGEMENT NEEDS

SeaIsleCity Complex-Corson~s
Inlet (NJ-20)

wkendlhol 1-2 V pre-93 Ropefencing DUNE,PCON(foxes),MON, WARD

SeaIsleCity Complex- SeaIsleCity
(NJ-2I)

wkend/hol 1-2 V Additional monitoring,
wardening,andfencingby
municipal_employees

Occasionalexclosuresused
in past,highly visible rope
andsigns

NOUR (northend),PCON,PET (northend),
MOA, MOM, WARD,discontinuebeach-raking

SeaIsleCity Complex- Strathmere
(NJ-22)

wkend/hol 1-2 V PCON,informationalsigns,BOAT, ENE,
WARD,PET,possibleghostcrabcontrol,MON

SeaIsleCity Complex- Whale
Beach(NJ-23)

wkend/hol 1-2 V Occasionalexclosuresused
in past

NOUR,PCON(fox), possibleghostcrab
control,WARD, MON

SouthCapeMay Meadows
(NJ-24)

=4 =s V V V Snowfencingto exclude
predators,signage/symbolic
fencingat low tide feeding
areas

PET(dogs),NOUR (orothermeasuresto
counteracterosionduetoCapeMay jetties),limit
vehicleuseto emergenciesonly

NEWYORK

AccabonacHarbor(NY-I) infrequent 1-2 V Interpretivesign,snow
fencingto markvehicle
closurearea

MON, ENE,I&E, MOA, ORV,PET,PCON,
XCL, WARD

Alder Island(NY-2) very
infrequent

2/season MON, BOAT,VEG, MOA

BreezyPoint to FarRockaway
(NY-3)

7(NPSonly) NPS: 7
Priv: 5-6

Municipal:
0-2/season

V (private
lands)

V(NPs
only)

V(NPS
only)

NPS: management described
in Environmental
Assessment. Management
Plan/or the Threatened
Piping Plover (NPS 1989);
gull management; feral eat
removal
Private lands: feral eat
removal; symbolic fencing at
ends ofwalkways to channel
pedestrian foot traffic

NPS: ENF, investigate potential impacts of rats,
monitor gull colony and increase control efforts
ifappropriate
Private lands: increase efforts to~p feral cats,
possible rat control, possible XCL, increase
restrictions on beach-raking, increased fenced
area around nests outside the main nesting area,
MOA
Municipal lands: MOM, WARD, SYM, SON,
I&E

CedarBeachPoint (NY-4) 1-2 V ENF,I&E, MOM, ORV, PET,XCL, VEG,
WARD

CedarPoint(NY-5) >5 2-3 V V Interpretivesign,snowfence

to mark vehicleclosurearea

ENF, I&E, MOM, ORV,PCON,BOAT



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN! SYMBOLIC EXCL OTHER
days/week days/week NO FENCE PENCE

ADD~ONAL
MANAGEMENT NEEDS

ConklingPoint(NY-6) 1-2 COOP,I&E, MOA, XCL, SGN,SYM,MOM,
WARD, possiblePCON

CoreyCreekMouth(NY-7) 2-3 BOAT, I&E, XCL, SGN,SYM, PCON,VEG,
NOUR,MOM, MOA, WARD

CrabCreek/ShellBeach(NY-S) >3 7 V V Interpretivesign,snowfence
to mark vehicleclosurearea

ENF, I&E, NOUR,PET,PCON,VEG,WARD

CrabMeadowBeach(NY-9) very
infrequent

I V ENF, I&E, MOA, MOM, PET, ORV,PCON,
XCL, WARD

CutchogueHarbor(NY-b) 1-2 V BOAT, I&E, MON, PET,SYM, XCL, WARD

EatonsNeckPoint(NY-I I) infrequent I V BOAT, PCON,I&E, MON. XCL, WARD,

MOA, ORV, SYM,VEG,possiblePET

Fire Island(NY-12) NPS: 7
State: >2
County

infrequent

5-7 (dueto
research
projectin
1992-93)’

V V(on
NPSand

State
lands)

State: interpretive signs,
brochures, and programs
NPS: management described
in Environmental

Assessment. Management
Plan/or Shoreside Species
Breeding Habitat (NPS
1994a)

State andCounty lands: BOAT,NOUR,FER,
PCON, XCL, EMP, ORV, I&E, MON. WARD,
PET, discontinue beach-raking (State lands)
NPS: MON, evaluate impacts from fox, I&E

FishersIsland(NY-13) unknown 2/season MOM, SON, SYM,XCL, I&E, MOA, COOP

FlaxPond Beach(NY-14) 3/season BOAT, I&E, MON, SGN,SYM, WARD

FreshPondLanding(NY-IS) 2-3 V BOAT, XCL, MOM, PET,WARD,ENF, I&E

GoldsmithInlet (NY-16) infrequent 2-3/season MON

GooseCreekFlandersBay (NY-17) 2/season MON

Gull PondWest(NY-IS) infrequent 2/season COOP,MOM, MOA

Hicks Island/GoffPoint(NY-19) >3 1-3 V (Hicks
Island)

V(Goff
Point)

Interpretivesign,snowfence
to markvehicleclosurearea

BOAT, ENF,I&E, MOM, ORV(in unprotected
portionof GoffPoint),PET,PCON,VEG,
XCL, WARD. possiblePER

In 1994,monitoringdeclinedto approximatelyIx/weekon StateandCountylands.



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NO PENCE PENCE

ADDITIONAL
MANAGEMENT NEEDS

JessupNeck(NY-20) FW1~: >5 FWS: 5-7
Cty 1-2

V V (on
FWS)

EWS: 90% of beach closed
to public access during
breeding season

FWS: additional efforts to identify limiting
factors, BOAT, I&E, SON
County BOAT, ENF, I&E, MOM, ORV, XCL,
WARD, possible PCON

JockeyCreekSpoil Island(NY-2 I) 2/season MOM, VEG

JonesIsland(NY-22) 2-3 5-7 (dueto
1992-93
research
project);

declinedto
1-2/weekin

1994

V V Interpretiveexhibits,
brochures,andprograms;
designated“refuge” areasat
OverlookBeachephemeral
ponds
GilgoStateParkpartial
ORV closuresstartingin
June

State Parlcs NOUR, I&E,ORV, ENF, MON,
PCON, WARD, discontinue beach grooming
(Jones Beach State Park), PET, BOAT (prevent
boaters landing on the bayside from walking
through nesting area)
Town beaches: NOUR (Oyster Bay), I&E
(Oyster Bay), ORV,ENF, MOM, PCON,
WARD, discontinue beach grooming, prohibit
fireworks (Babylon)

LionheadBeach(NY-23) infrequent 1 V V WARD, MOM, MOA, I&E, PET,PCON,XCL

Lloyd NeckEastBeach(NY-24) infrequent 2/season
andother
sporadic

V 50%ofbeachclosedduring
nestingseason

MOM, I&E

Lloyd Point(NY-25) infrequent 1-2 V BOAT,ENF, I&E, MOM, PET,PCON,XCL,
WARD

LongBeachIsland(NY-26) >4 3-5 V V Catremoval MOA, ENF,I&E, MOM, DUNE,discontinue

beachgrooming,VEG,PCON,WARD,ORV,

PET and/orPER

LongBeachPeninsula(NY-27) >5 1-2 MOA (village beach) MOM, XCL, PCON,ENT,ORV, VEG, PET

LongBeachSagHarbor(NY-25) >5 3/season ENF,I&E, MOA, MON, XCL,WARD

MajorsPoint toGibsonsBeach
(NY-29)

>1 1 V V Accessprohibitedto all but
INC staff

BOAT,MOM, PCON

MarratookaPoint to Kimogener
Point(NY-30)

1 BOAT,MOM, COOP,NOUR,I&E, MOA,
XCL, 5GM,SYM,PET,ENF,WARD

Mattituck Inlet (NY-3 I) very
infrequent

3/season MOM

MiamoguePoint/JamesportTown
Beach(NY-32)

infrequent 2-3 V Snowfencingto markvehicle
closure

BOAT, I&E, ENE,MOM, PCON, XCL,
NOUR,VEG. MOA, PET.WARD



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN! SYMBOLIC EXCL OTHER
days/week days/week NOFENCE PENCE

ADDITIONAL
MANAGEMENT NEEDS

Middle PondInlet (NY-33) 2-3 V ENE,WARD,XCL, MOA, BOAT, NOUR,
PET,I&E, MON, PCON,PER

MountMiseryPoint (NY-34) 4/season BOAT,ENE, I&E, FER,MOM, PET,PeON,
XCL, WARD

Old Field Beach(MY-35) 3/season BOAT, ENE,I&E, MOA, PET,PCON,SON,
SYM, WARD

OrientBeach(NY-36) >5 2-3 V V (half of
nests

Interpretivesignsand
programs

DUNE, PCON,XCL (more),MOM, ENF, I&E,
ORV, NOUR,WARD

OysterPond(NY-37) infrequent 2/season MOM, MOA

PineNeck(NY-35) infrequent 1-2 V Interpretivesign,snow
fencingto mark vehicle
closurearea

BOAT, ENE,PER,I&E, MOA, MOM, ORV,
PET,PCON,VEG, XCL, WARD

PlumPoint (NY-39) unknown 2/season MOM

Portof Egypt(NY-40) infrequent 5/season V NOUR,VEG,MOA, MOM, I&E, PCON(rats),
SYM,XCL, WARD

RedCedarPoint/RedCreekPond
(NY-4 I)

1-2 V Accessto RedCedarPoint is
restrictedexceptfor one
homoowner

BOAT, I&E, ENE,MOA, MOM, PET,XCL,
possiblePCON,WARD

RichmondCreek(NY-42) 5/season BOAT, MOM, MOUR, MOA, SYM, SGM,I&E,
PET

RobinsIsland(NY-43) 7 2/season MOM, possibleVEG, possibleNOUR

SammysBeachPeninsula(NY-44) infrequent >5 V Interpretivesigns,snow
fenceto mark vehicleclosure
area

ENE,I&E, MOA, MOM, PET,PCOM,XCL,
WARD,ORV (unprotectedsection)

SandCity (NY-45) >5 1 V Nestingareaclosedto all

public access

I&E, MOM, PCON,VEG, XCL

SebonacCreek(NY-46) >2 6/season V “No boatlanding”signs BOAT, I&E, MOA, MOM, PET,PCON,SYM,
XCL

SebonacNeck(NY-47) very
infrequent

3-4 V COOP,MOA, SON,5Th!, XCL, ORV, PET,
PCON,I&E, BOAT, ENE,WARD, MON

ShortBeach(NY-45) 7 3-5 V V MON. I&E. PCOM.VEG. WARD. PET



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN! SYMBOLIC EXCL OTHER
days/week days/week NO PENCE PENCE

ADDITIONAL
MANAGEMENT NEEDS

SouthhamptonBeachto Fairfield
PondLaneBeach(NY-49)

infrequent 1-2 V V (some
nests)

Interpretivesign,snowfence
to preventpedestrian
incursionsinto nestingarea

BOAT,COOP,DUNE,ENE,FER,I&E, MOA,
MON, MOUR, ORV,PET,PCON,SON,SYM,
XCL (more),WARD

TowdNeek/WooleyPond(NY-SO) very
infrequent

4/season BOAT,ENE, I&E, MOA, MOM, ORV,PET,
PCON,XCL, WARD

UpperBeach/LowerBeach(NY-S I) infrequent >5 V Interpretivesign,snowfence
to preventpedestrian
incursionsinto nestingarea

I&E, MOM, ORV, PET,XCL, WARD

YoungsIsland(NY-52) infrequent 3/season V MOM, VEG,PCON

WainscottPondto MontaukBeach
(NY-53)

infrequent 1-2 V V (half
nests)

Interpretivesigns,snow
fenceto mark vehicleclosure
areas

BOAT, ENE,I&E, MOA, MOM, ORV,PET,
PCON,XCL, WARD

WestMeadowBeach(NY-54) very
infrequent

3/season I&E, MON

WesthamptonIsland(MY-55) variable V (Town ofSouth-
hampton and
some private

lands)

V (somenests) Cupsogue CounyPark BOAT, MOM, NOUR,
PCON, SON, SYM, XCL, ENF, PET, WARD
Village ofWesthampton Dunes: BOAT, XCL,
MOM, SYM, WARD,PET, PER, PCON, I&E
Other Town and Village beaches: MOM,
NOUR,, PER, PCON, 1&E, MOA, XCL, ORV,
ENE, PET, WARD,discontinue beach grooming
Private: MOM, COOP, FER, PCON, I&E,
MOA, SON, SYM, XCL, ORV, ENE, PET,
WARD,discontinue beach grooming

CONNECTICUT

GoshenCove(CT-i) wkend/hol 1-2 (
(early season,before

smbolicfencing)

V V WARD

GriswoldPoint(CT-2) =~ V V Live trappingfor mammals PCON(raccoonsandgulls), VEG

HammonassetBeach(CT-3) wkend/hol 1-2 V V PER(dogs),PeON(foxes),PET, I&E, VEG

HousatonicRiverComplex- Milford
Point(CT-4)

wkend/hol 34 V V Brochuresaboutcat
problems

PET(eats),VEG

5-7/week,bet~veenPikesInletandRogersPavilion;2/weekon thewestsideofPikesInlet, 4x/seasonat CupsogueCountyPark;2-3/weekeastofRogersPavilion.



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NO FENCE FENCE

ADD~ONAL
MANAGEMENT NEEDS

HousatonicRiverComplex-Short
Beach(CT-5)

wkend/hol 1-2
(

(early season,before
symbolic
fencing)

V V Effortsto minimizeimpacts
of beach-raking

Assess/restrictbeach-raking,WARD,VEG

LewisGutComplex- Pleasure
Beach(CT.6)

wkend/hol 1-2 V V Ratcontrol,WARD

LewisGutComplex- LongBeach
(CT-7)

wkend/hol V V Ratcontrol,WARD

SandyPoint (CT-S) wkend/hol 1-2 V V WARD, ENF(nightpatrol), I&E

RHODE ISLAND

Block Island (RI-I) 1/month MON(earlyseason),assessotherneeds

BriggsBeach(RI-2) :4 =5 V V MON

EastMatunuckStateBeach(RI-3) 1/month V V MOM, WARD, VEG

MasehaugBeach(RI-4) =4 =s V V Scarificationof backdunes
to preventvegetation
encroachment

Monitorvegetationencroachmentandtakesteps
to control if necessary

NapatreePoint (RJ-5) =4 =5 V V I&E, MOM (identify causesofchickmortality),
ENF

Ninigret(RI-6) wkendlhol 3-4 V V WARD,ORV, I&E

QuicksandPond(RI-7) =4 =s V V Breachpond to enhance
chick foraginghabitat,
managementdescribedin

BreedingHistoryof and
RecommendedMonitoring
andManagementPractices
for PipingPloversat
GoosewingBeach(Goldin
1994b)

TrustomPond (RI-S) =4 =s V V Predatorremoval;breach
pond to enhancechick
foraginghabitat,
managementdescribedin
PipingPloverManagement
for 1990(IIJSFWS 1990b).

Assesscausesofchick mortality



1993MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC
days/week days/week NOPENCE FENCE

EXCL OTHER

ADDITIONAL
MANAGEMENT NEEDS

Weekapaug(RI-9) 1/month MON, evaluatepossibleORVimpacts;if plovers

establishat site— WARD, SYM,SGN

MASSACHUSETI7S

ChappaquiddickIsland(Norton
Pointto theGut) (MA-I)

>5 >s V V Managementon Stateland
describedin LelandBeach
ManagementPlan(TTOR
1992)

SYM, ORV

CoastGuardBeach(MA-2) >s >s V V Managementdescribedin
NPSStandardOperating
Procedure#6, Shorebird
Management(NPS I 994b)

CraneBeach(MA-3) >5 >5 V V
CuttyhunkIsland(MA-4) 1/month MON, WARD,PET,SYM, ORV

DogfishBar,Martha’s Vineyard
(MA-5)

3-4 3.4 V V

DuxburyBeach(MA.6) >5 >5 V Protectchicksfrom vehicleson accessroad
betweenoceanandbaysidebeaches

Eel Point (MA-7) 3-4 3-4 V
GreatPoint/TheGalls(MA-S) >5 >5 V Trapandremoveferal cats FER,ORV

HardingBeach(MA-9) 3-4 3-4 V PET,NOUR

Headof theMeadowsto Cahoon
Hollow (MA-b)

1-2 1-2 V V Managementon NPSlands
describedin Standard
OperatingProcedure#6,
ShorebirdManagement
(NPS 1994b)

MON

HorseneckBeach/GooseberryNeck
(MA-Il)

4-5 4-5 V / Increasesymbolicfencing,furtherlimits on use
of ORVa

JeremyPt/GreatIsland(MA-12) 3-4 3-4 V V Managementon NPSlands
describedin Standard
OperatingProcedure#6,
ShorebirdManagement
(NPS 1994b)

SITE



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NOFENCE PENCE

ADDITIONAL
MANAGEMENT NEEDS

Little Beach/Barney’sJoy (MA-13) >~ >~ V V COOP,ORV

Marconi Beach(LeCountHollow to
NausetLight Beach)(MA-14)

>5 >5 V V ManagementonNPSlands
describedin Standard
OperatingProcedure#6,
ShorebirdManagement
(NPS1994b)

MonomoyIslands(MA-IS) 3-5 2-4 V one Areaswith historyof
breedingploversor where
ploversareobservedin any
stageof breedingcycleare
postedoff-limits to

pedestrians

Gull controlto reclaimnestinghabitat,MOM,
additionalXCL

MuskegetIsland(MA-16) 1-2/season MON

NashawenaIsland(MA-17) >3 - 1994 >1 V V MOM, WARD

NausetBeach(Chathamand
Orleans)(MA-IS)

>5 >5 V V Moremonitoring/wardeningasplover
populationincreases,DUNE,COOP

NausetSpit(PloverIs.)(MA-19) >5 >5 V V MON

Plum Island (MA-20) >5 >5 V V Managementon FWS beach
describedin PipingPlover
andLeastTern

ManagementProgram,
ParkerRiverNWR(USFWS
1993d);FWS beachclosed
to publicaccessApril 1 to

July 1,or wheneverchicks
fledge(whicheveris last)

PlymouthBeach(MA-21) >5 >5 V DUNE,ORV

PopponessetSpit(MA-22) >s >s V V
RacePointBeachto High Head
(Mk23)

>5 >5 V V Managementon NPSlands
describedin Standard

OperatingProcedure#6,
ShorebirdManagement
(NPS1994b)



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NO PENCE FENCE

ADDITIONAL
MANAGEMENT NEEDS

RichmondPond/Cockeast
Pond/Acoaxet(MA-24)

1-2 (RichmondPond)
2/mo(CockeastandAcoaxet)

V MOM, SYM, XCL, COOP

Sampson’sIsland-DeadNeck
(MA-25)

>5 >5 V V

SandyNeck(MA-26) >5 V V
ScortonCreek/EastSandwich
(MA-27)

>5 >s V V

ScussetBeach(MA-28) >s >s V V
Siasconsetlow Beach/TomMeyers
(MA-29)

SmithPoint(MA-30)

1-2 1-2 MOM, WARD,SYM, I&E, ORV

1-2 1-2 MOM, WARD, SYM, I&E, ORV

South BeachIsland(MA-3 1) >s >s V V MOM, PET,preventestablishmentof nesting
gulls, reductionofgull populationon Monomoy

would benefitthis siteby reducingloafinggull
population

South CapeBeach/WashburnIsland
(MA-32)

>5 (SouthCapeBeach)
1/month(WashburnIsland)

V V SYM,MOM

SouthShore,Martha’sVineyard

~-33)

SquibnocketBeach(MA-34)

1->4 1- >4 V V MON

1-2 1-2 V V MON

ThirdCliff(MA-35) 1-2 1-2 V V MOM, I&E, WARD

TownNcck/Springhill(MA-36) >5 >5 V V PET

TuckernuckIsland(MA-37) 1/season V V MOM, PET

WoodEnd/LongPt. (MA-38) 2-3 2-3 V V Managementon MPSlands
describedin Standard
OperatingProcedure#6,

ShorebirdManagement
(NPS 1994b)



SITE
1993 MANAGEMENT

WARDEN MONITOR SIGN/ SYMBOLIC EXCL OTHER
days/week days/week NO FENCE FENCE

ADDITIONAL
MANAGEMENT NEEDS

MAINE

CrescentSurlYIi.audholmBeaches
(ME-I)

1-2 1-2 V V Occasionalskunkremoval,
ME EssentialHabitat

MOA (detailingrecreationaluseon Wells
EstuasineReserve),WARD, possiblePCON,
possiblyobtainmoreeasements

GooseRocks/BatsonRiver(ME-2) 1-2 1-2 V V Occasionalpredatorremoval,
ME EssentialHabitat

Conservationeasementson undevelopedlots,
I&E with local landowners

HigginsBeach/RamIsland(ME-3) 1-2 1-2 V V ME EssentialHabitat MOM, possibleneedfor conservationeasements,
I&E with local landowners

PinePoint/WesternBeach(ME-4) 1-2 1-2 V V ME EssentialHabitat Interpretivesigns,PET

Reid StatePark(ME-5) 3-4 3-4 V V Occasionalpredatorremoval,
predatormanagementplan
underdevelopment,ME

EssentialHabitat

Developbeachmanagementplan,interpretive
signs,I&E, WARD

SeawalI/Popham/flunncwellBeach
(ME-6)

3.4 34 V V ME EssentialHabitat Developbeachhabitatmanagementplan,
PeON,PET (dogsatHunnewell),interpretive
signs,I&E, WARD



APPENDIX D:
SUMMARY OF OFF-ROAD VEHICLE USEAT BREEDING SITES

This tablesummarizescurrentuseofoff-roadvehiclesatU.S. Atlantic Coastbreedingsites.
Wherevehicleactivity allowedon a siteis differentduringthepipingploverseasonthanwhenbirds
arenotpresent,thetableprovidesinformationaboutvehicleuseduringthebreedingseason.At some
sites,useofvehiclesduringthebreedingseasonismanagedin accordancewith detailedprotocolsor
managementplansdesignedto avoidtakeofbreedingplovers,eggs,andchicks. Whereapplicable,
thesehavebeensummarizedin theright-handcolumn, “Measuresto PreventTake.”

Atlantic CoastP~pingPloverRevisedRecoveryPlan ‘57



OFF-ROAD VEHICLE USE AT U.S.ATLANTIC COAST BREEDING SITES

SITE NONE
~

PP MON/MOT
trips/week

OTHERMOT
trips/week

RESIDENTS
trips/week

SERV/COMM
tiips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

SOUTH CAROLINA

WaitesIsland(SC.I) if

NORTHCAROLINA

BodieIsland(So.end)(NC-i) I if if Nobreedingonthis sitein recentyears;site is
beingmonitored.

CapeHatterasPoint(NC-2) 3-4 if if Knownnestingandforagingareaspostedoff-
limits prior to season;monitoring to detectany
newforagingareasandimmediatefencingof
anynewareaswhereploversareobserved;
regularenforcementpatrols.

CumtuckOuterBanks(NC-3) if if if if if Nestingareason FWS landsposted;private
landspostedwith landownerpermission;
foragingareasunprotected.

Figure 8 Island(NC-4) if
HatterasInlet (No. side)(NC-5) 3-4 if if SameasCapeHatterasPoint.

Holden Beach/ShalloteInlet
(NC-6)

if

LongBeach/LockwoodFollys
Inlet (NC-7)

if

NorthCoreBanks(NC-8) 5-7 1 if if SameasCapeHatterasPoint.

OcracokeIsland(No. andSo.
ends)(NC.9)

3-4 if if SameasCapeHatterasPoint.

PeaIslandNWR(NC-lO) 7(seaturtle
monitoring)

No ploversnestingon this site in recentyears.

RachelCarsonsEstuary!
Bird Shoals(NC-Il)

if

ShacklefordBanks(NC-12) 3 (seaturtle
monitorin2)

Noploversnestingon thissite in recentyears.



SITE NONE
~

PPMON/MOT
trips/week

OTHERMOT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

SouthCoreBanks(NC-13) 1-2 if if SameasCapeHatterasPoint.

SunsetBeach(NC-14) if
TopsailBeach(NC-15) if MunicipalordinanceprohibitsORVaon

beachesduringplover/seaturtlenestingseason.

VIRGINIA

AssateaguelTom’sCoveHook
(VA-I)

7

Assateague/WashFlats(VA.2) if
Assateague/WildBeach(VA-3) 7

AssawomanIsland(VA-4) if
CedarIsland(VA-5) 10 5 1990 Corpspermitrestrictsuseof private

vehiclesby usersofcommunitypierduring
ploverbreedingseason(pierhasnotyetbeen
constructed).Signsandsymbolic fencingin
vicinity ofnestingareason northend. EWS
hassentlettersto propertyownersregarding
plovervulnerabilitytoORVaandother
disturbance.

CedarSandbar(VA-6) if
CobbIsland(VA-7) if
CraneyIsland(VA4) 3 Roadbarriers,signs.

FishermanIsland(VA-9) 1

GrandviewBeach(VA-b) if
Hog Island(VA- 11) 3 1 Signsin vicinity ofnestingareas.

Metompkin Island,North
(VAA2I______________

if



SITE NONE
~

if

PP MON/MGT
trips/week

OTHERMGT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

Metompkin Island,South
(VA-13)

Myrtle Island(VA-14) if
NewIsland(VA-IS) if
ParramoreIsland(VA-16) 2-3

ShipShoal(VA-17) if
SmithIsland(VA-18) if
WallopsIsland(VA-19) if
WreckIsland(VA-20) if

MARYLAND

AssateagueIslandNational
Seashore(MD-I)

10 southernarea
only

only on southern
Maryland
portion,and
wherenobroods
arepresent

PipingPlover Management Plan (NPS
1993c) minimizesORV use and provides for
intensive trainingof monitors operating
ORVs; main northern nesting area is closed to
recreational ORV use and NPS patrols use
boats for non-emergencyaccess. Beach in
southern Maryland is monitored regularly,
ORVs are restricted from areas within 200 m
around nests and from brood foraging areas;
nests in this area have bsen rare in recent
years.

DELAWARE

BeachPlumIslandNature
Preserve(DE-I)

northern 1/3 only northern1/3
only

Noploversnestingat thi.~areain recentyears.
Any nestsestablishedor broodswill be

protectedperDelawarePipangPlover
ManagementPlan(DNREC I 990)andan
AnnualBeachManagementPlan.



SITE NONE
~

PP MON/MGT
trips/week

OTHERMGT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

CapeHenlopenStatePark
(DE-2)

only to
transport
exclosure
materials

if if Delaware Piping PloverManagement Plan
(DNREC 1990) prohibits ORVa (and
pedestrians)within 100 yards ofnests and
chicks.DelawareSeashoreStatePark

(DE-3)
if

i

if

FenwickIslandStatePark
(DE-4)

if if SameasBeachPlum IslandNaturePreserve.

NEW JERSEY

Avalon Complex- Avalon
DunesandAvalon North (NJ-I)

I (earlyseason
useto erect

fences)

>50 Nestingareafenced,I&E with municipal
officialsandemployees.

Avalon Complex- Townsends
Inlet (NJ.2)

only to erect
andremove

fences

2 Nestingareafenced,I&E with municipal
officialsandemployees.

BarnegatLight (NJ-3) 1 20 Nestingareafenced,I&E with municipal
officialsandemployees.

BrigantineSouth(So. Beach
andInlet) (NJ-4)

2 25 S.Beach:75
trips on about
20%ofbeach
Inlet:_200

Approximately80%of habitatat S. Beachis
closedto vehicles;syrn. fenceprotectsnests;
I&E; volunteerwardens.

BrigantineInlet - Little Beach

(NJ-5)

if

BrigantineInlet -North
Brigantine(NJ-6)

ChampagneIsland(Hereford
Inlet) (NJ-7)

2/mo 350 No ploversnestingatthis site in recentyears.

if

CoastGuardNorth(TwoMile
Beach)(NJ-8)

CoastGuardSouth(NJ-9)

14 Fencingto protectnests,I&E with USCO
personnel..

if
Holgate(NJ-I0) 21 FWS ORV useonly.



SITE NONE
~

PP MON/MOT
trips/week

OTHERMOT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURES TO
PREVENTTAKE

IslandBeachStatePark(NJ-I I) I/mo 50 400 Northernendclosedto ORVa,beach-nesting
birds mentionedin I&E programrequiredto

obtainORVpermit.

MantolokingBeach(NJ-12) within
Mantaloking

S (ATVs) SomeI&E with Brick Townshippersonnel.

NorthWildwood(NJ-13) 1 100+ 14 Sym.fencearoundnestingarea,I&E with
municipalofficials andemployees.

OceanCity Complex- Longport
(NJ-I4)

if (amount
unknown)

OceanCity Complex- Waverly
Beach_(NJ-IS)

SandyHook- CoastGuard
Beach(NJ-16)

IS Informcity managersof nestA,roodlocations.

4 Only NI’S naturalresourcevehiclesare
permitted.

SandyHook- Critical Zone
(NJ-17)

7

SandyHook-GunnisonBeach
(NJ-18)

SandyHook-NorthBeach
(NJ-19)

SeaIsleCity Complex-Corsons
Inlet (NJ-20)

1 21 Fencingofnestingarea,inform park
personnel.

SeaIsleCity Complex-SeaIsle
City (NJ-21)

1 30 +1-I Fencingofnestingarea,I&E with andstrong
cooperationof municipalemployees.

SeaIsleCity Complex
Strathmere(NJ-22)

if

SeaIsleCity Complex- Whale
Beach_(NJ-23)

SouthCapeMay Meadows
(NJ-24)

if

Ix/week



RECREATIONSITE NONE

(emergency)

PPMON/MGT

trips/week

O

OTHER MOT

trips/week

RESIDENTS

trips/week

SERV/COMM f

trips/week~~ps/week

MEASURESTO

PREVENTTAKE

NEWYORK

AccabonacHarbor(NY- I) only to erect

fences

if if if Vehicleclosureson approximately80%of

beachduringnestingseason.
Alder Island(NY-2) if
BreezyPoint to FarRockaway
(NY-3)

if NPS:Pedestrianescortrequiredin front of
permitteestrashremovaltruck.
Private:Vehiclesnot allowedin nestingareas;
pedestrianescortrequiredin frontof each
trashremovalandbeachcleaningvehicle.

CedarBeachPoint(NY-4) only to erect
fences

illegal use

CedarPoint (NY-S) if if if Onesideofpeninsulais closedto vehicles

duringnestingseason,but someploversnest

on thesidewherevehiclesareused.

ConklingPoint(NY-6) if
CoreyCreekMouth (NY-7) if
CrabCreek/ShellBeach(NY-8) if Beachclosedto vehiclesduringthenesting

season.

CrabMeadowBeach(NY-9) only toerect
fences

if

CutchogueHarbor(NY-b) if
EatonsNeekPoint(NY-Il) if if
Fire Island(NY-12) if (on Stateand

Countyland)
if (on Stateand
Countyland)

if (on private
land)

if (on private
land)

if (onStateand
Countyland)

NI’S prohibitsORVuseduringthenesting
season;areawherebirds currentlynestat

SmithPointCountyParkis closedto
recreationalORVa,butothersuitablehabitatis
opento vehicles.

FishersIsland(NY-13) unknown

FlaxPondBeach(NY-14) if

FreshPondLanding (NY-IS) if



SITE NONE
~

PPMON/MGT
trips/week

C)~~~ERMGT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

GoldsmithInlet (NY-16) unknown

GooseCreekflandersl3ay
(NY-17)

if

Gull PondWest(NY-18) illegal use

HicksIsland/GoffPoint
(NY- 19)

only to erect
fences

if if (on portion ofGotiPointbeach) No vehicleaccessto HicksIsland. Tip of GoIT
Pointis closedto vehiclesduringnesting
season,butothersectionsofthisbeachare
impactedby vehicles.

JessupNeck(NY-20) if if if Novehicleuseon FWS lands;all useoccurs
on Countypark.

JockeyCreek Spoil Island
(NY-2 I)

if

JonesIsland(NY-22) if if if (SoreThumb
and parts of
Gilgo State

Park)

Vehicleclosuresduringplovernestingseason
atGilgoStatePark. Recreationalvehicleuse
prohibitedatCedarandOverlookBeaches
duringtheplovernestingseason.At Jones
BeachStateParkmostchicksforageaway
fromofficial vehicles(recreationalusenot
allowed)atephemeralpoolslandwardofthe
front beach.

LionheadBeach(NY-23) if
Lloyd NeckEast Beach
(NY-24)

if

Lloyd Point (NY-25) if
LongBeachIsland(NY-26) if if
LongBeachPeninsula(NY-27) if if
LongBeachSagHarbor
(NY-28)

illegal use

MajorsPointto GibsonsBeach
(NY-29)

if



SITE NONE
~~2c)

if

PPMON/MUT
trips/week

OTHERMOT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

ManatooksPointto Kimogener
Point(NY-30)

Mattituck Inlet (NY-3 I) if illegal use

MiamoguePointlJamesport
TownBeach(NY-32)

only toerect
fence

illegal use

Middle PondInlet (NY-33) if
MountMiseryPoint (NY-34) only toerect

fence
illegal use

Old Field Beach(NY-35) if
OrientBeach(NY-36) only to erect

fencing

if if Reduceduseof parkvehiclesin vicinity of

fencednestsandbroods.

OysterPond(NY-37) if if
PineNeck(NY-38) if (on approx.50%ofsuitable

habitat)
Peninsulais closedto vehiclesduringthe
nestingseason,butapproximately50%of
habitatis opento vehicleuse.

Plum Point(NY-39) unknown

Port ofEgypt(NY-40) if
RedCedarPoint/RedCreek
Pond(NY-41)

only to erect
fencing

RichmondCreek(NY-42) if
RobinsIsland(NY-43) if
SammysBeachPeninsula
(NY-44)

only to erect
fencing

if (on 10%of
habitat)

Approximately90/.of habitatis closedto
vehiclesduringnestingseason.

SandCity (NY-45) if
SebonacCreek(NY-46) only to erect

fencing
SebonacNeck(NY-47) only to erect

fencing
if if



SITE NONE

~

PP MON/MGT

trips/week

OTHERMGT RESIDENTS

trips/week trips/week

SERV/COMM

trips/week

RECREATION

trips/week

MEASURESTO

PREVENTTAKE

ShortBeach(NY-48) if if if
SouthhamptonBeachto
Fairfield PondLandBeach
(NY-49)

if if if if

TowdNeek/WooleyPond
(NY-SO)

only to erect
fencing

if if

UpperBeach/LowerBeach
(NY-SI)

only to erect
fencing

if if if

YoungsIsland(NY-52) if
WainscottPond to Montauk
Beach_(NY-53)

if if if if Vehicleclosureson someportionsof beach.

WestMeadowBeach(NY-54) unknown

WesthamptonIsland(NY-55) (mostlyeastof
Quogue)

(mostlyeastof
Quogue)

Thereis currentlyno ORVaccessto
CupsogueCountyPark. Agreementwith
Villageof WesthamptonDunesprohibitsORV
useon theoceanbeach.

CONNECTICUT

GoshenCove(CT-I) if
GriswoldPoint(CT-2) if
HammonassetBeach(CT-3) if
HousatonicR. Complex-
Milford Point(CT-4)

if

HousatonicR. Complex-
ShortBeach(CT-5)

if Vehiclesdrive seawardofsymbolic fencing.

LewisGutComplex-
PleasureBeach(CT-6)

if

LewisGutComplex-
LongBeach(CT-7)

if

SandyPoint (CT-WI 1-2(illeRal) Symbolic fencinM.



RECREATIONSITE NONE 1
~

PPMON/MGT
trips/week

OTHERMGT I
trips/week

RESIDENTS
trips/week

SERV/COMM [
trips/week~trips/week

MEASURESTO
PREVENTTAKE

RHODE ISLAND

Block Island(RI-I) unknown No piping ploversnestingon this sitesince
1978.

Briggs Beach(RI-2) 7

EastMatunuckStateBeach
(RJ-3)

1

MaschaugBeach(RI-4) 2 50+ Vehicleuseis discontinuedaflermid-May,

beforechickshatch.

NapatreePoint (RI-S) if
Ninigret(RI-6) if ORVuseprohibitedon beachfront from April

Ito September15. Someillegaluse
(estimated+/- S trips/week)occursonwestern
endprior toMemorialDayweekend.

QuicksandPond(RI-7) if

5-7

Weekapaug(P19) Vehicletravel limited to backduneroad;no

plovers_using_this_site_in_recentyears.

MASSACHUSEflS

ChappaquiddickIsland(Norton
Point to theGut)(MA-I)

>15 5 >200 75%of nestinghabitatclosedto ORVaApnl
I; all areaswith unfledgedchicksclosedto all

vehiclesin accordancewith Guidelinesfor
ManagingRecreationalUseofBeachesto
ProtectPipingPlovers,Terns,andTheir
Habitatsin Massachusetts(MDFW 1993).

CoastGuardBeach(MA-2) if
CraneBeach(MA-3) 10 if
CuttyhunkIsland(MA-4) <S <10 (ATV’s)

DogfishBar, MarthasVineyard
(MA-S)

if



SITE NONE
~

PP MON/MGT
s/week

OTHERMOT
~ps/week

RESIDENTS
s/week

SERV/COMM
s/week

RECREATION
s/week

MEASURESTO
PREVENTTAKE

DuxburyBeach(MA-6) >7 >200 >200 75%of nestinghabitatclosedto ORVaApril
1; 100yardclosureprovidedaroundall broods
on frontbeach. Roadbctweenoceanand
baysidebeachesis asourceof potential
mortality forchicksmovingbetweenfeeding
sites.

Eel Point(MA-7) if ClosedtovehicletrafficMarch30.

GreatPoint/TheGalls(MA-8) 7 if >100 75%of nestinghabitatclosedtoORVsApril
I; all areaswith unfledgedchicksclosedto all
vehiclesin accordancewith Guidelinesfor

ManagingRecreationalUseofBeachesto
ProtectPipingPlovers,Tents,andTheir
Habitatsin Massachusetts(MDFW 1993).

Harding Beach(MA-9) if
headof theMeadowsto
CahoonHollow (MA-b)

7

HorseneckBeach/Gooseberry
Neck(MA-Il)

>10

JeremyPointlGreatIsland
(MA-12)

4

Little Beach/Bamey’sJoy
(MA-13)

1-2

MarconiBeach(MA-14) if
MonomoyIslands(MA-IS) wildernessisland no vehiclesallowed

MuskegetIsland(MA-16) if
NashawenaIsland(MA-17) if



SITE NONE

~

PPMONIMGT

trips/week

OTHERMGT

trips/week

RESIDENTS

trips/week

SERV/COMM

trips/week

RECREATION

trips/week

MEASURESTO

PREVENTTAKE

NausetBeach(Chathamand
Orleans)(MA-IS)

5 5 >10 >50 (peak) 95%ofnestinghabitatclosedtoORVaApril
I; all areaswith unfledgedchicksclosedto all
vehiclesin accordancewith Guidelinesfoe

ManagingRecreationalUseofBeachesto
ProtectPipingPlovers,Terns,andTheirHabitatsin Massachusetts(MI)FW 1993).

NausetSpit/PloverIsland
(MA-19)

7 >50

Plum Island(MA-20) 5 if (State
reservationonly)

FW~ refuge: closed to vehicles during nesting
season.
State Park 95% of nesting habitat closed to
ORVa April 1; all areas with unfledged chicks
closed to all vehicles in accordance with
Guidelinesfor Managing Recreational Use of
Beaches to Protect Piping Plovers, Terns, and
Their Habitats in Massachusetts (MDFW
1993).

Plymouth Beach(MA-2 I) 5 5 >200 90%of nesting habitatclosedto ORVsApril
I; about60%of chickrearinghabitatclosedto
ORVswhenunfledgedchicksarepresent.

Po nessetS it (MA-22 if
RacePointBeachto High Head
(MA-23)

7 7 >100 95%of nestinghabitatclosedto ORVaApril
1; all areaswith unfledgedchicksclosedto all
vehiclesin accordancewith Guidelinesfor
ManagingRecreationalUseofBeachesto
ProtectPipingPlovers,Tems~andTheir
Habitatsin Massachusetts(MDFW 1993).

RichmondPond/Cockeast
Pond/Acoaxet(MA-24)

if

Sampson’sIsland- DeadNeck
(MA-25)

SandyNeck(MA-26)

if

if >100 80%ofnestinghabitatclosedto ORVsApril
I; all areaswith unfledgedchicksclosedto all
vehiclesin accordancewith Guidelinesfor
ManagingRecreationalUseofBeachesto
ProtectPipingPlovers, Tents,andTheir
Habitatsin Massachusetts(MDFW 1993).



SITE NONE
~

if

PP MON/MOT
trips/week

OTHERMGT
trips/week

RESIDENTS
trips/week

SERV/COMM
trips/week

RECREATION
trips/week

MEASURESTO
PREVENTTAKE

ScortonCreek/EastSandwich
(MA-27)

ScussetBeach(MA-28) if
Siasconset/LowBeach!
Tom Nevers(MA-29)

<50 Areaswith unfledgedchicksclosedto all
vehiclesin accordancewith Guidelinesfor
ManagingRecreationalUseofBeachesto
ProtectPipingPlovers,Tents,andTheir
Habitatsin Massachusetts(MDFW 1993);
suitablenestinghabitatremainsopento
vehicleusewhichmaybedeterringbirds from
establishingterritoriesandnests.

SmithPoint (MA-30) >10 >100

SouthBeachIsland(MA-3 1) if
SouthCapeBeach!Washburn
Island (MA-32)

if

SouthShore,Martha’sVineyard
(MA-33)

if if

SguibnocketBeach(MA-34) if
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APPENDIX E:
POPULATION VIABILITY ANALYSIS

Populationviability analysis(PVA) is astructuredandsystematicanalysisoftheinteracting
factors,includingabundance,ratesofsurvival andproductivity,demographicandenvironmental
stochasticity,andcatastrophes,thatdeterminea population’srisk ofextinction. PVA’s haveavariety
ofapplications,including,in recentyears,useastoolsin establishingrecoverygoalsfor some
threatenedandendangeredspecies.Generalinformationon PVA’s and theiruseis foundin a largeand
growingbodyofscientificliterature. Personswhowantto learnaboutpopulationviability analysis
mayfind informationin Shaffer(1987);BegonandMortimer(1986),chapter3; Lindenmayerea).
(1993);NationalResearchCouncil (1995),chapter7; andnumerousothersources.

A draftofthefollowing PVA fortheAtlantic Coastpipingplover,dated7 April, 1994,was
sentto 13 expertsoutsidetherecoveryteamfor reviewandcomment. Five substantiveresponseswere
received.Threecommentlettersexpressedoverallsupportfor data,methodology,and
recommendations,but suggestedthatmodelparameters,especiallysurvivalratesandco-efficientsof
variationofsurvival andfecundity,might beexcessivelyoptimistic(i.e.,theactualpopulationis less
securethanthemodel predicts).Two othercommentersfelt that survivalratesfor ploversin the
southernpartofthe rangemightbehigherthanthoseobservedin Massachusetts,perhapsdueto
shortermigrationdistances.Oneoftheselettersalsostatedthatvariousmodelparameters,especially
co-efficientsof variationofsurvival andfecundityusedto model catastrophicevents,wereoverly
pessimistic. Twocommentersfelt thatmore“sensitivityanalyses”(to bettergaugethefactorsthat
contributemostto populationviability) wouldmakethe PVA moreuseful. Finally, two letters
indicatedthatametapopulationmodelwould moreaccuratelyreflectactualpopulationdynamicsthan
onewhich treatsAtlantic Coastpipingploversasonepanmictic’ population.

In responseto thesecommentsandasa resultoffurtherdiscussionsamongthemodelers,
recoveryteam,and U.S. FishandWildlife Servicebiologists,refinementsin theanalysisweremade
andadditionalscenariosweremodeled. However,a metapopulationmodelhasyetto bedeveloped.

AlthoughthePVA continuesto treatAtlantic Coastpipingploversasa singlepopulation,
S.M. Melvin and J.P.Gibbs(pers.comm. 1994)agreethata metapopulationmodel would bemore
predictiveofactualpopulationdynamics.A “metapopulation”comprisesa numberofsmaller
subpopulationsdistributedacrossseparatehabitatpatches.Within a metapopulation,thereare
barriersthat inhibit dispersalbetweensubpopulations,andenvironmentalconditionsmayvary
betweenhabitatpatches.

A metapopulationstructuremayincreaseor decreasethe extinctionprobabilityofthe
populationasa whole. Eachofthesubpopulations,becauseofits smallersize,maybemore
susceptibleto extirpationthanthelargerpopulation. Thepotentialfor lossof small local populations

A ~panmictic’breedingpopulationis subjectto randommating.
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isgreaterthesmallerthesubpopulation,thegreaterthedistancebetweensubpopulations,andthe
poorertheability ofthespeciesto dispersebetweenhabitatpatchesto augmentorre-colonizeadjacent
populationsandhabitat. Ontheotherhand,a metapopulationmayhavea greaterprobabilityof
persistencethana singlelargepopulation,if subpopulationsarerelativelyindependentwith regardto
environmentalconditionsandif individualscanreadilydispersebetweensubpopulations.Thus,it is
notpossibleto predictin advanceif andhowmetapopulationmodelingwould changeour
understandingofpipingploverpopulationdynamics.

Developmentofa metapopulationmodelfor theAtlantic Coastpipingploverwill bea near-
termpriority oftherecoveryprogram,andhasbeenincludedin recoverytask3.7. Thist,qeofmodel
will improveourunderstandingofpopulationviability andwill alsoassistbiologistsassessingthe
impactsofproposedprojectsundergoingSection7 consultationandany Section10(a)(l)(B)permit
applications.

Thepopulationviability modeldevelopedfor theAtlantic Coastpipingploverby Melvin and
Gibbs(1994)follows.
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VIABILITY ANALYSIS FOR THE
ATLANTIC COAST POPULATION OF PIPING PLOVERS

ScottM. Melvin, MassachusettsDivision ofFisheriesandWildlife, Route135, Westborough,
Massachusetts01581

JamesP. Gibbs,SchoolofForestryandEnvironmentalStudies,YaleUniversity,NewHaven,
Connecticut06511

Wedevelopedastochasticpopulationgrowthmodel,basedon age-specificsurvivalratesand
varyinglevelsoffecundityandpopulationsize,to estimateprobabilitiesthat theAtlantic Coast
populationofpipingploverswould fall to extinctionorbelowvariouspopulationthresholdsduringthe
nextcentury. Themodeldescribedbelowhasbeenmodifiedfrom ourearlierdraft (7 April 1994)asa
resultofcommentsreceivedfrom USEWSbiologistsandseveralreviewers. Wepresentrevised
estimatesofextinctionprobabilitiesandofferrecommendationsfor delistingcriteria for theAtlantic
Coastpopulation.

METHODS

TheModel

Gibbsperformedinitial analysesusingLotusSpreadsheetsoftwarewith an@-Risk add-on,
but thenre~otethemodelasacomputerprogramin Turbo-Pascal,which greatlyincreasedits
simplicity, speed,andflexibility. Themodelrecognizesthreeageclasses(fledglings,adults 1 yearold,
andadults>1 yearold) andis basedon an annualpost-breedingcensusofthepopulation. Only the
femaleportionofthepopulationis modeled;we assumea 1:1 sexratio. Thenumberoffledglings
presentin thepopulationat the timeofcensusis calculatedas:

(1) F(t+l) = F(t)*SF*CP*PB + A(t)*SA*CP,

andthenumberofadultspresentas:

(2) A(t+1) = F(t)*SF + A(t)*SA,

where:

F = numberoffledglings,
SF = annualsurvivalrateoffledglings,
CP= femalechicksfledgedperfemaleperyear(chicksperpairdividedby 2),
PB = proportionof 1-yearold adultsbreeding,
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A = numberofadults,
SA = annualsurvival rateofadults

Equation(1) representstheproductionoffledglingsin thecensusyear. Thefirst halfofthe
equationrepresentstheproductionof fledglingsby 1-year-oldbirds(i.e., survivingfledglings
producedthepreviousyear). Notethat thepreviousyear’s fledglings,F(t), survivetheirfirst winter
(i.e., *SF) beforetheybreed(i.e.,*Cp), andthatonly a portionofthese1-year-oldsbreed(i.e., *PB).
Similarly, thesecondhalfoftheequationrepresentsadultsalive thepreviousyearthatsurvivethe
winter (i.e., SA) andthenbreed(i.e., *CP). All survivingadults>1 yearold and50%of 1-year-olds
areassumedto breedif thepopulationhasnot reachedcarryingcapacity.

Equation(2) representssurvivaloffledglingsthroughtheirfirst winter to adulthood,i.e.,
F(t)5F,andsurvivalofadultsfrom oneyearto thenext,i.e., A(t)*SA, andcalculatesthetotal number
ofadult femalesexpectedto bepresentatapost-breedingcensusofthepopulation.

Theeffectofhabitatlimitation on thepopulationis modeledby transformingbreedingadults
producedin excessof aninputcarryingcapacity(K) into nonbreeding“floaters”. Floatersexperience
thesamesurvivalratesasotheradults,andre-enterthebreedingpopulationduringasubsequent
seasonifa breedingopportunitybecomesavailable(i.e., if thepopulationfalls belowK).

Environmental-relatedvariationis modeledin twoways. First, survivalratesarepermittedto
vary annuallyaccordingto normaldistributionsofmeansandcoefficientsofvariation(CV)estimated
from bandingstudiesandtruncatedat0 and 1. Annualvariationin survivalofadults1 yearold and>
1 yearold is assumedto beperfectlycorrelated.Second,annualvaluesoffecundityarepermittedto
vary accordingto a normaldistributionofmeanandCV estimatedfrom field studiesandtruncatedat
0. Demographicstochasticityismodeledby drawing a randomnumberofindividualsin anyyearfrom
a binomialdistributionofn = numberofindividualsalive thepreviousyearandP = theprobabilityof
survival. Similarly, anumberoffirst-yearbreedersis determinedfrom abinomialdistributionofn =

numberoffledglingssurvivingtotheirfirst yearand~ = theproportionof 1 -year-oldbirds breeding.

Eachsimulationconsistedof5,000iterations. Thenumberofbreedingadultswastallied at
year100ofeachiterationto calculateprobabilitiesthat thepopulation(N) = 0 or ~50, 100,and500
pairs.

The currentmodelincorporatestwo additionalscenariosthatwebelievearerealistic: (1)
reducedfecundityfor pairsthatexceedtherecoveryobjective,and(2) Allee effectsif thepopulation
falls below 100pairs. Eachis discussedbriefly below.

1. Reducedfecundity forpairsthatexceedrecoveryobjective.

Weassumethat until therecoveryobjectivefor abundanceis reached,maximumlegal
protectionand“on-the-ground”managementwill beaffordedto all breedingpairsin orderto achieve
somefecundityobjectiveandsustainpopulationgrowth. However,it is realisticto assumethat if the
populationexceedstherecoveryobjectivefor abundance,protection,andmanagementwill berelaxed
for “surplus”pairsthatexceedthis objective. This couldoccurby reducingoreliminatingefforts to
monitornestingplovers,managepedestrians,vehicles,or predators,orprotecthabitat,andthrough
~~incidentaltake” allowedunderSection 10 permits. Webelievesuchreductionsin management
intensitywould leaddirectly to reducedfecundity.
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Intherevisedmodel,weassumethat if theAtlantic Coastpopulationincreasesabovethe
recoveryobjectivefor abundance,meanfecundityfor surpluspairswill dropto 0.5 chicks/pair. We
believethat 0.5 chicksfledged/pairis a realisticand,perhaps,optimistic fecunditythatcouldbe
expectedforAtlantic Coastploversif intensivemanagementandlegalprotectionwereto be
eliminated. Forexample,meanannualfecundityforpiping ploversin NorthCarolinafrom 1988 to
1993 wasonly 0.54,in spiteofincreasinglyintensivemanagement.

2. Alleeeffect.

Alleeeffectsaredensitydependenteffectsthatdrawsmall populationsawayfrom carmying
capacityandtowardextinction(Allee 1931,Alleeeta). 1949,FersonandAkcakaya1990). Examples
ofAllee effectsmight includereducedreproductiveoutputwhenpopulationdensitiesbecomesolow
thatmalesandfemaleshavedifficulty finding eachotherto breed,orreducedsurvival or fecundity
causedby inbreeding.

WebelievemeanfecundityoftheAtlantic Coastpopulationcoulddecreasesubstantiallyif the
populationdeclinedto very low levels,simply asa resultofincreasingproportionsofthepopulation
failing toreproducebecauseoftheir inability to find andsuccessfullypairwith amemberofthe
oppositesex. Onthebreedinggrounds,theAtlantic Coastpopulationis distributedover> 3,000km
ofcoastline,from NorthCarolinato Newfoundland.Althoughpipingploversareverymobile and
seemto begooddispersers,apopulationthat fell below 100 pairswouldbedistributedoverthe
landscapeat avery low densityandtheprobabilityofencounteringandattractinganunpairedmember
oftheoppositesexduringany given3-monthnestingseasonmightbelow.

WehaveincorporatedanAllee effectinto themodelby assumingthat if theAtlantic Coast
populationdeclinesbelowa thresholdof 100pairs,meanfecunditywill declineata linearratefrom the
inputfecunditywhenN = 100 pairsto 0.0 whenN = 0 pairs. Webelievethat, if anything,wehave
beenconservativein ourmodelingofanAllee effect. If theAtlantic Coastpopulationfell substantially
below 100pairs,wemightexpectadditional increasesin extinctionprobabilitycausedby: 1)
increasedcoefficientsofvariationfor bothfecundityandsurvival,and2) increasednegativeeffectsof
demographicstochasticityon fecundity (forexample,if only 4 ploversreturnedto MaineorMaryland
in a givenyear,thereis a 12.5%probabilitythatall 4 would be ofthesamesex).

Inputs

Fecundity

MeanandCV offecundity(chicksfledgedperpair) werecalculatedfrom datareportedfor the
U.S. portionoftheAtlantic Coastpopulation(USFWS 1993e). MeanandCV of fecundityin a given
yearwerecalculatedasweightedaveragesacrossstates,with populationsizesasweights. These
annualvalueswerethenaveragedacrossyears(unweighted)to calculateanoverall meanandCV of
fecundity. For the five-yearperiod1989-1993,we calculateda meanfecundityof 1.21 chicksfledged
perpairand CV of0.15 for theU.S.portion of theAtlantic Coastpopulation. However,we increased
theCV of fecundity input to the modelto 0.4, to representgreatervariancein fecundity thatmight
occuroverthe100-yearsimulationperiod. We believesuchlong-termvariancein fecundityis realistic
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andcouldbecausedby catastrophesorlong-termvariationin qualityoravailability ofbreeding
habitat,predatorpopulations,or intensityandeffectivenessof managementon thebreedinggrounds.

Weassumedthatonly 50%of 1-year-oldbirdsbreed,andthat 100%ofadults>1 yearold
breed. Smallnumbersofpipingplovershavebeenreportedto remainon winteringareasduringthe
breedingseason(Haig andOring 1988b)and~5-10%ofploversreportedin Massachusettsduring
May andJuneappearunpaired.Cairns(1977)reportedthat 15-16%ofthepipingploversatherstudy
areamNovaScotiaappearedto beunpairedordid notnest. In Manitoba,Haig andOring(1988a,b)
reportedthatmanyadultsdid not find a mateornestin a givenyear,butthat 1-year-oldbirds
“frequentlybred”.

Survival

Weestimatedmeanannualsurvivalratesfor two ageclassesofpiping plovers(fledgling to I
yearold, and>1 yearold), basedon resightingsofbirdscolor-bandedin Massachusetts(L.H.
Maclvor,CR. Griffin, andS.M. Melvin, UniversityofMassachusetts-Amherst,unpubl.data).
Maclvoreta).color-banded103breedingadultsand 61 flightlesschicks(aged10 to 25 days)on
beachesfrom Chathamto Provincetownon outerCapeCod,Massachusetts,from 1985to 1988. They
capturedincubatingadultsusingwire box traps(Wilcox 1959)andcapturedchicksby hand. They
bandedall birds with asinglealuminumlegbandanduniquecombinationsof2 or3 plasticcolored
legbands.Theysearchedfor bandedploverson outerCapeCodfrom mid Marchthroughtheendof
Augustor first weekin Septemberin 1986through1989,andsolicitedobservationsofcolor-banded
ploversfrom otherbiologistsin MassachusettsandelsewherealongtheAtlantic Coast. They
estimatedmeanannualsurvivalratesandcoefficientsofvariationfor bothfledglingsandbirds>1
yearold, basedon resightingsofcolor-markedbirds,using ProgramJolly (Pollocketa). 1990). We
inputmeanannualsurvivalratesof0.74 for adults>1 yearold and0.48 for fledglings (from fledging
to 1 yearold) (Maclvoreta). unpubl.data). We increasedthecoefficientsofvariationfor survival
inputto themodelto 0.20for bothageclasses(TableA), to accountfor potential long-termincreases
in varianceofsurvivalratescausedby catastrophesorotherfactors.

Carrvin~ Capacity

Weestimatedthecurrentcarryingcapacity(K) for theentireAtlantic Coastpopulation
(includingCanada)at 2,000pairs. This estimatewasmadeby theAtlantic CoastPiping Plover
RecoveryTeamfollowing discussionswith biologistscoordinatingplover effortsin all theAtlantic
Coaststatesandprovinces,andis felt to beconservative.Experiencein NewEngland,whereplover
numbershavedoubledsince1986,hasexpandedourdefinitionofsuitablehabitatanddemonstrated
thathabitatsmaysupportfar morepairsandhigherproductivitythanpreviouslyestimated.
Furthermore,effortsto assuredynamicfunctioningofploverhabitatby allowingnaturalprocessesof
erosionandaccretionto occurcouldyield majorimprovementsin habitatquality in somepartsofthe
species’range.
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ExtinctionThresholds

Indiscussionsduringwinter, 1994,therecoveryteamagreedthat therecoverygoal for the
Atlantic Coastpopulationofpipingploversshouldprovidea>95%probabilityofpersistence(i.e., <

5%probabilityofextinction)for 100years. Becauseextinctionobviouslyrepresentstheantithesisof
recovery,therecoveryteamwasalsointerestedin estimatingprobabilitiesthat theAtlanticCoast
populationwould fall belowthresholdsof50, 100, and500pairsduringthenext100years.

TableA summarizestheparameterestimatesthatweinputto ourmodel,andcomparesthem
with inputsusedby Ryaneta). (1993)to modeltheGreatPlainspopulationofpiping plovers.

RESULTS

FecundityNeededForA StationaryPopulation

Weestimateda meanannualfecundityof 1.245 chicksfledgedperpair isneededto maintaina
stationarypopulation,basedon empiricalestimatesofadultandimmaturesurvivalandpercentagesof
thetwo adultageclassesthatbreedeachyear.

A reviewofcensusresultsfor theAtlantic Coastpopulationbetween1989 and1993 suggests
thattheactualfecundityneededto maintainaconstantpopulationmaybeslightly lower,perhaps1.0
to 1.1 chicks/pair. Observedmeanfecundityfor theU.S.portionoftheAtlantic Coastpopulation
between1989and1993 was1.21; duringthat time,populationestimatesincreasedby 21%,from 724
to 875 pairs(note,however,this increaseresultedentirelyfrom an 82%increasein theNewEngland
subpopulationdrivenby a meanfecundityof 1.69duringthis period). Populationsin NewYorkand
NewJerseyremainedrelativelyconstantduringthis period,with meanfecunditiesofonly 1.04 and
0.97,respectively.TheDelawaretoNorthCarolinasubpopulationexperienceda 10%population
declinebetween1989-1993;meanannualfecundityfrom 1988 to 1993was0.84.

Thereareseveralpossibleexplanationsfor theseapparentdiscrepanciesbetweenmodel
resultsandactualobservations:

1. Thesurvival estimatesusedin themodelmaybeunderestimates.Survivalrateswere
calculatedbasedon re-sightingsbetween1986 and 1989 ofploversbandedon outerCapeCodfrom
1985 to 1988. Any bandedbirdsnot re-sightedwereassumedto bedead,howeversomeof thesemay
havedispersedoutsidethestudy areaand goneundetected.In themodel, if weincreasedmean
fledgling survivalby only 5%, this loweredthe fecundityneededfor a stationarypopulationto 1.15.

2. Survivalratesfor ploversbreedingoutsideMassachusettsmaybedifferentthantheestimates
weusedin themodel. R Cross(Virginia DepartmentofGameandInland Fisheries,unpubl.data)
estimatedannualsurvivalratesof75%and83%for adultsand44%for fledglingsat Chincoteague
NationalWildlife Refugein Virginia. Loegering(1992)estimatedsurvivalratesof67-72%for adults
and 41%for fledglingson AssateagueIslandNational Seashorein Maryland. It is possiblethat
ploversnestingin CanadaorNewEnglandmayhavelower survivalratesthanbirds thatnestfarther
south,becauseofhighermortality resultingfrom longermigrationflights.
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3. Theassumptionthatonly 50%of 1-year-aIdsbreedmaybeanunderestimate.Increasingthe
percentageof I-year-oldsassumedto breedto 75%decreasedthemodel’spredictionofstationaxy
fecundityto about1.15.

4. Whenboth#1 and#3 abovewerechangedin themodel simultaneously,fecundityneededfor a
stationarypopulationwasreducedto 1.05.

5. Wecannotdiscountthepossibilitythatsomesurplusbirdsproducedin NewEnglandare
dispersingto otherAtlantic Coaststatesorprovincesandhelpingto “subsidize” othersubpopulations
thatwould otherwisebedecliningbecauseofinadequatefecundity.

6. Eachyearsince1989,fecundityestimateshavenotbeenavailablefor 17-33%oftheU.S.
Atlantic Coastpopulation. If fecunditiesaresubstantiallydifferentforunmonitoredsegmentsofthe
U.S. orCanadianpopulations,this couldmeanthat theactualmeanfecundityfor theentireAtlantic
Coastpopulationis slightly differentthantheestimatesweinputto themodel.

Extinction Probabilities

Wefirst calculatedextinctionprobabilitiesfortheentireAtlantic Coastpopulation(U.S. and
Canadacombined)basedon estimatesofsurvivalratesfrom Maclvoreta!. (TableB). Whenmean
fecundity= 1.25 (ourestimateneededfor a stationarypopulation),thegoalof< 5 %extinction
probabilityfor 100yearswasnotmetevenwhenpopulationsizeandcarryingcapacitywereincreased
to 10,000pairs.

Whenweincreasedfecundityto 1.50, apopulationof2,000pairswasneededto achievethe
goalof<5%extinctionprobability. Evenat this level,however,thepopulationhada 10%chanceof
falling below50pairsanda26%chanceoffalling below500pairs (TableB).

Wenextexaminedextinctionprobabilitiesfor theentireAtlantic Coastpopulationwhenmean
survivalratesdecreasedby 5 and 10 %for 1-year-oldand> 1-year-oldbirds,respectively,duringthe
first 50 yearsofthesimulation,andthenremainedstable(within boundssetby coefficientsof
variation)for theremaining50 yearsofthesimulationperiod(TableC). We suggestthatdeclining
survivalratesoverthenext 50 yearsmayrepresenta realisticscenariothatshouldbeconsideredin
recoveryplanning. Such long-termdeclinesin survivalmight becausedby oneormoreof the
following:

1) continuingdeclinesin availability or quality ofwinter ormigrationhabitat,

2) increasedhumandisturbanceon winteringgrounds,

3) increasedmortality from diseaseor parasites,

4) increasedmortality from toxic chemicals(e.g.,oil spills),

5) increasedpredationrates,perhapsresultingfrom increasednumbersofperegrinefalcons,red
foxes,or feralcatsalongthe Atlantic Coast,and/or
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6) reducedfitnessor longevitycausedby unforeseengeneticfactors.

Resultsofsimulationspresentedin TableC demonstratethesensitivityofextinction
probabilitiesto evensmallchangesin survivalrates. With decliningsurvival,a meanfecundityof 1.50
resultsin decliningpopulationswith highprobabilitiesofextinctionwithin 100years. Evena
populationaslargeas 10,000pairshasa 29%probabilityofextinctionin 100years.

Extinctionprobabilitiesfor Atlantic Coastploversweremoresensitiveto fecundity,survival
rates,andvariability in thoseparametersthanto initial populationsize,atleastwithin thenarrow
rangeofpopulationsizessetby ourestimateofcarryingcapacity. If it is unrealisticto substantially
increasepopulationsizebeyond2,000pairs,thenthealternativemustbeto maintainfecundityathigh
enoughlevelsto provideamarginofsafety. This is notto say,however,thatpopulationsizeis not
important. We believethebestwaysto bufferagainstdecreasedfecundityandsurvivalor increased
variancein thoseparametersareto: (1) manageintensivelyto insureadequatefecundityandsurvival,
and (2)maximizepopulationsizeandnumberofbreedingandwinteringsitesfor eachsubpopulation.
ThelargerandmoreevenlydistributedtheAtlantic Coastpopulationis, bothon thebreedingand
winteringgroundsandduringmigration,thelesswill betheoveralleffectsofenvironmental
stochasticity,catastrophes,or reducedor inconsistentmanagement.Giventhedifficulty ofmanaging
to improvesurvival,optimizingbothabundanceanddistributionofall subpopulationswould seemto
bethebestbufferagainstdeclinesin meansurvivalfor thepopulationasa whole. Also, increasing
populationsizemay delaytime to extinction,allowing managersmoretime to developstrategiesto
improvesurvivalor fecundity.

GENETICCONSIDERATIONS

Potentialeffectsofpopulationgeneticson thelong-termviability oftheAtlantic Coast
populationofpipingploversarepoorly understood.Haig andOring(1988)usedprotein
electrophoresisto examinegeneticvariability anddifferentiationbetweenpipingploverchicks
(n=122) from Saskatchewan,Manitoba,NorthDakota,Minnesota,and NewBrunswick. Forthe36
presumptiveloci examined,theyconcludedthatgeneticvariability withinpopulationswascomparable
to otherbird species,thatinbreedingwasnot a significantfactorwithinanyofthepopulations
sampled,andthat little geneticdifferentiationhad occurredbetweenpopulations. Lackof
differentiationbetweenpopulationsmaybeexplainedeitherby relativelyrecentdeclinesandisolation
of regionalpopulations,orby adequategeneflow within and betweenpopulationsto offset effectsof
geneticdrift. Patternsofmating,dispersal,anddistributionin pipingplovers(Haig andOring
1 988a,b)areprobablyadequateto allow ratesof geneflow> I individual/population/generation
betweenAtlantic Coastsubpopulations,themostconservativeestimateofamountofgeneflow needed
to offseteffectsofgeneticdrift (Wright 1931).

Effectivepopulationsize(N0) (Frankeland Sould 1981)hasnot beenestimatedfor the
Atlantic Coastpopulation. DemographiccharacteristicsthatundoubtedlyreduceN•below actual
populationsize(N) fortheAtlantic Coastpopulationinclude:

1) non-randommatingwithin thepopulation(exacerbatedby a distributionpatternofbreeding
birdsscatteredalonga narrowbandofhabitat>2,000km long),
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2) unequalreproductivecontributionsbetweenindividualsandsubpopulations,

3) differentialreproductivecontributionsbetweenageclasses.

However,N, IN maybehigherfor pipingploversthanforsomeothervertebratesbecause:
(1)percentageofadults>1 yearold notattemptingto breedin agivenyearmaybe ~10%; (2)
dispersalof> 1 individual> 100km pergenerationprobablyoccurs(Haig and0mg 1988b;Macivor,
Griffin andMelvin, unpubl.data);(3) sexratiois approximately1:1; and/or(4) variationin overall
populationsizehasbeensmall,atleastoverthepasteightyearsofintensivemonitoringand
management.

SeveralworkershaveestimatedN, forvertebratesat0.2-0.5ofactualpopulationsize(N)
(BarrowcloughandCoats1985,HarrisandAllendorf 1989,MaceandLande1991). IfN, for piping
ploversfalls within this range,thena recoveryobjectiveofa populationof 1,200pairsofAtlantic
Coastpipingplovers(USFWS1988e)would,atbest,fall perilouslycloseto theoften-quoted
minimumN, of500individualsneededto preservesufficientgeneticvariationin apopulationto
maintain long-termfitnessandevolutionarypotential(Franldin1980,FrankelandSoul6 1981).
Hopefully, thedemographicandbehavioralcharacteristicsofpipingploversaresuchthatN, / N is
substantially>0.5. Webelievethat anestimationofN, for theAtlantic Coastpopulationshouldbe
identifiedasa recoverytaskin therevisedrecoveryplan.

RECOMMENDED DELISTING CRITERIA

Basedon resultsoftheviability analysissummarizedanddiscussedabove,werecommendthe
following recoveryobjectivesfor Atlantic Coastpipingploversto meettheconceptualgoalofassuring
> 95%probabilityofpersistencefor 100years.

1. Increaseall 4 subpopulationsto currentestimatesofcarryingcapacity:Atlantic
Canada= 400pairs,NewEngland= 600pairs,NewYork/NewJersey= 550 pairs,Delawareto
NorthCarolina= 450pairs.

Throughouttheyear,theAtlantic Coastpopulationshouldbe asevenlydispersedaspossible,
distributedamongmanywell-managed,productivenestingsitesduringthebreedingseasonandmany
high-quality,securesitesduringwinter. Canyingcapacityofwinterhabitatfor Atlantic Coastpiping
ploversis unknown.

This recommendationincreasesby 800pairsthepopulationobjectivecontainedin the 1988
recoveryplanfor theAtlantic Coastpopulation(USFWS 1 988e). Thatobjectivewasestablished
beforeestimatesofsurvivalrateswereavailable,andwithout benefitofourcurrentunderstandingof
potentialcarryingcapacityor responsesofpopulationsto managementofpredation,human
disturbance,andoff-road vehicles.Thatobjectivewasalsonot basedon anyquantitativeviability
analysis,but simplysoughtto achievea sizeable(50%)increaseover the 1986populationestimate.
At thetime,suchan increasewasfelt to bea reasonablecompromisebetweenwhatcouldactuallybe
accomplishedthroughmanagement,and whathistoricalpopulationshadbeen. Analysispresentedin
this document(TableB) suggeststhat,evenwhenmeanfecundityis 1.5, a populationof 1,200pairs
hasan 11%probabilityofextinctionanda 55%chanceoffalling below 500pairs,if variancesof
survivalandfecundityare>0.2 and0.4, respectively.
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Wecautionthatarecoveryobjectiveof2,000pairs(4,000individuals)falls within therange
ofminimumpopulationsizecurrentlyrecommendedfor long-termviability in vertebrates.While
populationbiologistshavebeenreluctantor unableto establishdefiniterules-of-thumbfor population
sizesthat insureviability overgiventimeperiods,severalhavesuggested“severalthousand”to>
10,000individualsasminimumlevelsneededto insure95%probabilityofpersistencefor I ormore
centuries(Soul6 1987,Belovsky1987,Thomas1990).RecentpapersbyWilcoveeta). (1993)and
Teareta). (1993)havecriticizedtheUSFWSfor notlisting speciesearlier,beforetheydeclineto such
low levelsthatrecoveryis moredifficult orunlikely, andfor establishingunrealisticallylow recovery
goals.

We recognizethat theAtlantic.Coastpopulationofpipingploverscurrentlyrepresentsabout
1/2oftheworld’s populationofthis species.However,atpresentwehavelittle confidencethat the
GreatPlainspopulationwill contributeto theviability oftheAtlanticCoastpopulation,giventhelack
ofevidenceofinterchangebetweenthetwopopulations,andthecurrentprojectionsofrapid
populationdeclinerecentlypredictedby Ryaneta). (1993)for theGreatPlainspopulation.

2. Maintainmeanfecundityof 1.5chicks fledgedperpair for eachof the4 subpopulations
andtheAtlantic Coastpopulationasawhole.

Wecautionthat in afuture scenarioofdecliningsurvivalandincreasedvarianceofsurvival
andfecundity(TableC), apopulationof2,000pairswith meanannualfecundityof 1.5 hasan
extinctionprobabilityof3l%, well abovethe<5%rule-of-thumbestablishedby therecoveryteam.
Managersmustcontinueto vigilantly monitorcritical demographicparametersoftheAtlantic Coast
population(seecriterion5),andbepreparedto adjustabundanceor fecundityobjectivesupwardif
decliningsurvivalor increasedvariancesbecomeevident.

Wealsorecognizethepossibilitythatsurvival ratesfor Atlantic Coastploversmayvary
latitudinally, in which caseadoptionofsubpopulation-specificfecundityobjectivesmaybewarranted
in thefuture.

3. 1 and2 aboveshouldbeachievedfor atleast5 consecutiveyears.

4. Institutelong-termmanagementprogramsthataresufficientto maintainexisting
carryingcapacity,adequatefecundityandsurvival rates,andlow variancesin these
parametersafterdelisting.

5. Institutelong-termmonitoringprogramsthatwill be adequateto effectivelydetect
declinesin fecundityorpopulationdeclinescausedby decliningsurvival rates.

6. Conductadetailedestimationof effectivepopulationsizefor theAtlantic Coast
population.

This analysisshouldbebasedon thebestavailabledata,andshouldseekto determineif a
populationsizeof2,000pairsis sufficientto maintainlong-termgeneticdiversity.
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TableA. Comparisonof parameterestimatesusedin modelingAtlantic CoastandGreatPlains
populationsof pipingplovers.

Parameter

Atlantic Coast

GreatPlains’Observed Input

Adult survival: Mean 0.7387 0.70-0.74 0.66
CV 0.0805 0.20 0.50

1mm. survival: Mean 0.4836 0.44-0.48 0.46-0.66
CV 0.1011 0.20 0.50-0.71

Fecundity: Mean 1.21 variable 0.86
CV 0.15 0.40 0.59

Fecundityneededfor
stationarypopulation 1.245 variable 1.13

Proportionof adults
>1 year-oldbreeding 1.00 1.00

Proportionof
I year-oldsbreeding 0.50 1.00

‘Source: Ryanetal. 1993
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TableB. Extinctionprobabilitiesfor Atlantic Coastpipingploverpopulation.

Survivalestimatesfor adultsandfledglingsare0.7387and 0.4836,respectively;thesemeansremainstable
duringthesimulationperiod,andvaryrandomlyeachyearwithin boundssetby coefficientsofvariation(CV) of
survival 0.2forbothageclasses.CV of fecund.ityis 0.4. Proportionof 1-year-oldbirds breeding= 0.5,
proportionof> 1 year-oldbirds = 1.0. Numberofiterations 5000,simulationperiod=

100y~. Fecundity
= meannumberofchicksfledgedperpair;K = canyingcapacity;N = populationsize(numberofpairs) =

recoveryobjective. Fecundityisreducedforpairsthatexceedtherecoveryobjective;Allee effectsareinvokedif
N ~ 100pairs.

Fecundity K N

Probability@ 100years

N0 N<S0 N<100 N<500

1.25 2,000 1,200 35 78 81 95

1.25 2,000 1,500 31 73 76 92

1.25 2,000 2,000 22 59 63 82

1.25 3,000 3,000 23 58 61 81

1.25 4,000 4,000 23 57 62 82

1.25 5,000 5,000 23 56 60 82

1.25 10,000 10,000 20 56 60 82

1.50 2,000 1,200 11 26 29 55

1.50 2,000 1,300 9 22 24 50

1.50 2,000 1,400 8 22 24 47

1.50 2,000 1,500 9 20 22 44

1.50 2,000 1,600 6 18 20 44

1.50 2,000 1,700 7 17 19 40

1.50 2,000 1,800 6 16 17 39

1.50 2,000 1,900 5 13 15 36

1.50 2,000 2,000 4 10 11 26
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TableC. Extinctionprobabilitiesfor Atlantic Coastpipingploversassumingdecliningsurvival.

Meanadultandfledgling survivalratesbeginat0.74 and0.48, respectively,thendeclineby 5 and
10%respectively,atalinearratebetweenyear1 and50, thenremainstableat0.70and0.44,
respectively,betweenyear50 and100. Coefficientsofvariation(CV) ofsurvival estimatesare0.2 for
bothageclasses.CV offecundityis 0.4. Proportionof 1 year-oldbirdsbreedingis 0.5;proportionof
> 1 year-oldbirdsbreedingis 1.0. Numberofiterations= 5000;simulationperiod= 100years.
Fecundity= meannumberofchicksfledgedperpair; K = carrymgcapacity;N = populationsize
(numberofpairs)= recoveryobjective. Fecundityis reducedfornumberofpairs thatexceedthe
recoveryobjective,andAlleeeffectsareinvokedif N < 100pairs.

Fecundity K N

Probability@ 100years

N0 N<50 N<100 N<500

1.50 2,000 1,200 40 87 90 97

1.50 2,000 1,500 39 84 86 97

1.50 2,000 2,000 32 70 76 90

1.50 3,000 3,000 32 70 74 91

1.50 4,000 4,000 29 68 73 91

1.50 5,000 5,000 28 66 72 90

1.50 10,000 10,000 29 68 73 91
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APPENDIX F:
GUIDELINES FOR THE USE OF PREDATOR EXCLOSUIRES

TO PROTECT PIPING PLOVER NESTS

NOTE: A stand-aloneversionoftheseguidelines,datedFebruary1996,that includesbackground
informationandliteraturecitedis available,on request,from theU.S. FishandWildlife Service,Weir
Hill Road,Sudbury,MA 01776,Attn: AnneHecht. Mostofthis backgroundinformationis also
foundin task1.42, pages77-78ofthis plan. Seealsopages41-43in theIntroductionoftheplanfor a
summaryofhowpredationpressurehascontributedto theplover’sthreatenedstatus.

Ne-useEvaluation

Sincetheuseofexclosuresis notwithoutrisks,thepredationthreatmustbeassessedandthe
potentialbenefitsandrisksevaluated.Ratesofnestdepredationobservedduring thepreviousseason,
abundanceofpredatortrackson thebeach,andotherindicatorsofpredatornumbersandactivity
shouldbeconsidered.Evenon beachesthat aregenerallysuitablefor exclosures,someindividualnest
sitesmaybephysicallyinappropriate,suchaswherethe beachfaceis toosteep.

Exclosuresdrawattentionto theexactlocationofnests,which mayattractpotentialvandalsas
well aspeoplewhoaresimplycuriousabouttheserarebirds. Measuresto minimizethis threatinclude
useofsymbolicfencesandsignsto keeppeoplefarawayfrom theexclosures,publicinformation
brochures,interpretivedisplays,wardens,andlaw enforcement.

Authorization

Any personconstructingpredatorexclosuresmusthavea letterofauthorizationfrom the State
wildlife agencydesignatinghim/heran agentofthe Statefor thepurposeofconstructingand
monitoringtheexclosures.Authorizationlettersshould list any approveddeviationsfrom
recommendationson exclosuredesign,construction,or monitoringprovidedin theseguidelines.
Personsauthorizedto deployexclosuresshouldbevery familiar with thebiologyandbehaviorof
pipingplovers. Theseauthorizationsarenecessaryto meetlegalrequirementsunderSections9 and 10
oftheEndangeredSpeciesAct; theyalsofacilitatetimely communicationofanyrevisionsto these
guidelineswith thosedeployingexclosures.

ExclosureDesuin

Exciosuresshouldbeconstructedof2 X 2 inchor 2 X 4 inchweldedwire fenceandsupported
by at leastfoursturdymetalor woodenstakes. Fencesshouldbeburiedat least8 inchesin thesand
(12inchesis better)and shouldbea minimumof36inchesabovethesand.Topsofpostssupporting
thefencemustbebelowthetopwire to preventuseofthepostsasperchesby crowsandotheravian
predators(othersignsandpostsin the areashouldbesimilarly designedto discourageperching).
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Triangular,rectangular,andcircularexclosuredesignshaveall beenusedeffectively. Minimum
distancefrom thenestto thefenceshouldbefivefee:(tenfoot diameterforacircularexclosure).
Exclosuresthataretallerand/orwiderthantheminimumdimensionsreducerisksthat anincubating
ploverwill hit thefenceif it is startledandmakeit harderfor a potentialpredatorto discernwhatis
inside,andtheiruseis stronglyencouraged.

If avianpredatorssuchascrows,grackles,ravens,or gulls arepresentin thearea,eithera net
ortwine topmustbeinstalled,asexelosuresmaycuetheseavianpredatorsto thenestlocation. On
somesites,commonor fish crows(CorvusbrachyrynchosandC. oss~fragzss)havesystematically
penetratedtwinetops,butnettopsappearmorelikely to invite otherbird speciesto perchon them,
creatinga risk that theincubatingploversmay abandonthenest. Material usedfor nettops (generally
fruit-treeorblueberrynetting)shouldhavea meshsizeof 3/4inchesor less;meshshouldlie flat and
form squareholeswithoutstretching(donotusenetsthatareintendedto bestretched).Netsshouldbe
cut to fit thetopoftheexclosurewith minimumoverhang,pulledtaut, andsecurelyattachedto wire
fencewith hogclipsorsimilardevices. Alternatively, seiningtwinemaybe strungin parallelrows
about6 to 8 inchesapartacrossthetop oftheexclosure.Useofmonofilament,whichwasusedin the
pastto topexelosures,is no longerrecommendedandonly parallelrowsoftwineshouldbestrung(no
perpendicularpatterns);both monofilamentandperpendicularstringpatternshavebeenassociated
with entanglementof adultplovers. Rigid tops,includingfencing,shouldneverbeusedon topof
exclosures,asthey attractperchingbirds.

Construction

Exclosureconstructionis mostsafelyandefficiently accomplishedwith acrewoftwo to four
persons.Constructionshouldbepracticedarounda “dummynest” until theoperationcanbedone
smoothly. Constructiontime shouldnotexceed20 minutesandcangenerallybeaccomplishedin less
than10 minuteswithout sacrificingqualityofconstruction(i.e.,secureinstallationofpostsandcareful
attachmentofwire fencingandtops). Unlesstheincubatingbird stayson thenest,abasketorsimilar
deviceshouldbeinvertedon thenestto markits location. Onceconstructionis completed,rakeor
otherwisesmoothoutthesandimmediatelyaroundthe fencesothat thesurfaceofthesandis flush
with thebottomwire, assuringeasyaccessfor birdswalkingthroughthefence.

Exclosuresshouldbeconstructedaftera full clutchofeggshasbeenconfirmed. Exceptions
allowing for exclosureofincompleteclutchesmaybeapprovedby Stateagenciesfor beacheswhere
eggpredationis very likely to occurbeforeclutchcompletionandplover monitoringis doneby
experiencedbiologists.

Exclosuresshouldbeconstructedearlyor latein theday,to avoidexposingtheeggsto thehot
sunandto preventattractingcuriousbystanders.Constructionduringrainy,very windy, orotherwise
inclementweathermustalsobeavoided.
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Monitoring

As soonasconstructionis completed,all personsshouldmovewell awayfromthenest,
preferablyto a locationoutofsightofthebirds. Thenestshouldbemonitoreduntil anadult returnsto

thenest,resumesincubation,andthenexchangeswith itsmate. If neitheradult returnsto thenest
within 60 minutesor thebirds’ behaviorappearsabnormal,theexclosureshouldberemoved.

Exclosednestsshouldbemonitoredatleasteveryotherdayfrom asafedistance.At sites
wherethis frequencyofmonitoringis not feasible,risksandbenefitsofexclosureuseshouldbe
carefullyevaluatedanduseofexelosuresshouldonlyproceedwith explicit authorizationfrom a
representativeoftheStatewildlife agency.

Monitorsshouldbealertfor evidencethatcrows,gulls,orotherbirds areperchingon
exclosurefencesortops. Lossofseveralneststothesamepredatorspeciesduring a shorttime period
ortracksthatsuggestapredatoris systematicallyvisiting exclosuresshouldbeimmediatelyreported
to theStatewildlife agencyandtheUSFWS. Both perchingandevidenceof”smartpredators”that
maybecuedto exelosuresshouldbeevaluatedimmediatelyto determinewhetherexclosuresshouldbe
modifiedor removed(seenextsection). Monitorsshouldalsoassurethat sand,wrack, orotherdebris
aroundthebaseoftheexelosuredoesnotobstructtheabilityoftheploversto walk underthebottom
horizontalwire aroundasignificantportionoftheexclosure(ploversalmostalwayswalk intothe
exclosures).

Wheneverexclosurefailure (nestdepredationorabandonment)is detected,a thorough
investigationofthesiteshouldbemade. Tracks,fur, meansof entry,oregg-shellremainsmay aid the
identificationofpredators.Meansofpredatorentry into theexclosuremaysuggestneeded
modificationsin exclosuredesign. In casesofsuspectednestabandonment,anextremelythorough
searchoftheareashouldbemadefor any signsofadult mortality, includingpredatortrackpatterns,
signsof astruggle;orploverfeathers,bones,orotherremains.Theareashouldalsobemonitoredfor
severaldaysfor sightingsofoneor bothadults.

RemovalofExclosures

Where“smart” foxesorcoyotesaresystematicallyenteringexclosuresortrackssuggestthat
theyareharassingplovers,exclosuresshouldbe immediatelyremovedand efforts shouldbeinitiated
to trapandremovethe offendingfox(es)or coyote(s)

Whereavianspeciesareperchingon topof exciosureson morethanavery infrequentbasis,
monitorsmayattemptprudentmodifications,suchassubstitutionof stringtopsfor nettingand/or
clippingandremovingthetop row ofwire on the fencing. However,if thesemodificationsdo not
promptlyalleviatetheproblem,subsequentplovernestson thatsite shouldnot beexclosedduringthe
remainderofthe season.Whetherornot exclosuresthathavealreadybeenerectedshouldberemoved
shouldbedeterminedby weighingtherisk ofnestabandonmentby theincubatingploversdueto
perchingagainstthe risk ofnestdepredationif theexclosureis removed. It maybeprudentto remove
a few exclosuresandmonitor nestsurvival beforeremovingall exclosuresfrom thesite.
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PleaseREPORTANY OBSERVATIONSOF POTENTIALPROBLEMSTO YOUR
STATE WILDLIFE AGENCYIMMEDIATELY. Situationsthatareespeciallyimportantto report
includeanyevidenceofadultplovermortality orunusualnumbersofnestdepredationsor
abandonments.Pleasealsosendcopiesofreportsregardingexclosureproblemsto:

U.S. FishandWildlife Service
Weir Hill Road
Sudbury,MA 01776
Attention:AnneHecht
Telephone:508-443-4325;Fax: 508-443-2898
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APPENDIX G:
GUIDELINES FOR MANAGING RECREATIONAL ACTIVITIES IN

PIPING PLOVER BREEDING HABITAT ON THE U.S. ATLANTIC COAST
TO AVOID TAKE UNDER SECTION 9 OF THE

ENDANGERED SPECIESACT

NOTE: A stand-aloneversionoftheseguidelinesdatedApril 15, 1994is available,on request,from
theU.S. FishandWildlife Service,Weir Hill Road,Sudbury,MA 01776,Attn: AnneHecht. The
stand-aloneversionalsoincludesabriefsynopsisofthelegalrequirementsthataffordprotectionto

nestingpipingplovers,abriefsummaryofthelife historyofpiping ploversandpotentialthreatsdue
to recreationalactivitiesduringthebreedingcycle,andliteraturecited.

Thefollowing informationisprovidedasguidanceto beachmanagersandpropertyowners
seekingto avoidpotentialviolationsofSection9 oftheEndangeredSpeciesAct (16U.S.C. 1538)and
its implementingregulations(50CFRPart17)thatcouldoccurastheresultofrecreationalactivities
on beachesusedby breedingpipingploversalongtheAtlantic Coast. Theseguidelineswere
developedby theNortheastRegion,U.S. FishandWildlife Service,with assistancefrom theU.S.
Atlantic CoastPipingPloverRecoveryTeam. Theguidelinesareadvisory,andfailure to implement
themdoesnot,ofitself, constitutea violationofthelaw. Rather,theyrepresenttheUSFWS’sbest
professionaladviceto beachmanagersandlandownersregardingthemanagementoptionsthatwill
preventdirectmortality, harm,orharassmentofpipingploversandtheireggsdueto recreational
activities.

Somelandmanagershavethreatenedandendangeredspeciesprotectionobligationsunder
Section7 ofthe ESAor underExecutiveOrders11644and 11989(seepages47-48)that gobeyond
adherenceto theseguidelines.Nothingin this documentshouldbeconstruedaslackofendorsementof
additionalpipingploverprotectionmeasuresimplementedby theselandmanagersor thosewhoare
voluntarilyundertakingstrongerploverprotectionmeasures.

TheUSFWSrecommendsthefollowing protectionmeasuresto preventdirectmortality or
harassmentof pipingplovers,theireggs,andchicks.

MANAGEMENT OF NON-MOTORIZEDRECREATIONALUSES

On beacheswherepedestrians,joggers,sun-bathers,picnickers,fishermen,boaters,horseback
riders,orotherrecreationalusersarepresentin numbersthatcouldharmordisturbincubatingplovers,
theireggs,orchicks,areasofat leasta 50-meterradiusaroundnestsabovethehightide line shouldbe
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delineatedwith warningsignsandsymbolicfencing2. Only personsengagedin rarespecies
momtorin&management,orresearchactivitiesshouldenterpostedareas.Theseareasshouldremain
fencedaslongasviableeggsorunfledgedchicksarepresent.Fencingis intendedto prevent
accidentalcrushingofnestsandrepeatedflushingofincubatingadults,andto provideanareawhere
chickscanrestandseekshelterwhenlargenumbersofpeopleareon thebeach.

Availabledataindicatethata50-meterbufferdistancearoundnestswill beadequateto
preventharassmentofthemajorityofincubatingpipingplovers. However,fencingaroundnests
shouldbeexpandedin caseswherethestandard50-meterradiusis inadequateto protectincubating
adultsorunfledgedchicksfrom harmordisturbance.Datafrom varioussitesdistributedacrossthe
plover’sAtlantic Coastrangeindicatethat largerbuffersmaybeneededin somelocations(seeTable3,
page12). Thismayincludesituationswhereploversareespeciallyintolerantofhumanpresence,or
wherea 50-meter-radiusareaprovidesinsufficientescapecoveroralternativeforagingopportunities
for ploverchicks.3

In caseswherethenestis locatedlessthan50 metersabovethehigh tide line, fencingshould
besituatedatthehightide line, anda qualifiedbiologist shouldmonitor responsesofthebirdsto
passersby,documentinghis/herobservationsin clearlyrecordedfield notes. Providingthatbirds are
notexhibitingsignsofdisturbance,this smallerbuffermaybemaintainedin suchcases.

Onportionsofbeachesthat receiveheavyhumanuse,areaswhereterritorial ploversare
observedshouldbesymbolicallyfencedto preventdisruptionofterritorial displaysandcourtship.
Sincenestscanbedifficult to locate,especiallyduringegg-laying,this will alsopreventaccidental
crushingofundetectednests. If nestsarediscoveredoutsidefencedareas,fencingshouldbeextended
to createa sufficientbufferto preventdisturbanceto incubatingadults,eggs,orunfledgedchicks.

Petsshouldbe leashedandundercontroloftheirownersat all times fromApril 1 to August
31 on beacheswherepipingploversarepresentorhavetraditionallynested.Petsshouldbeprohibited
on thesebeachesfrom April 1 throughAugust31 if, basedon observationsandexperience,petowners
fail to keeppetsleashedandundercontrol.

Kite flying shouldbeprohibitedwithin 200 metersofnestingor territorial adultorunfledged
juvenilepipingploversbetweenApril 1 andAugust31.

Fireworksshouldbeprohibitedon beacheswhereploversnestfrom April 1 until all chicksare
fledged.

5Symboiic fencing refersto oneor two strandsof hght.weightstring, tied betweenpoststo delineateareaswhere
pedestriansandvehiclesshouldnotenter.

Forexample,on thebasisofdatafrom an intensivethreeyearstudythatshowedthatploverson AssateagueIslandin
Marylandflush from nestsatgreaterdistancesthanthoseelsewhere(Loegenng1992),theAssateagueIslandNational
Seashoreestablished200 meterbufferszonesaroundmostnestsitesandprimaryforagingareas(NPS 1 993b).
Followingaprecipitousdropin numbersofnestingploverpairsin Delawarein thelate1980’s,thatStateadopteda
PipingPloverManagementPlan thatprovided100 yardbuffersaroundnestson Stateparklandsandincludedintertidal
areas(DNREC 1990).
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MOTORVEHICLE MANAGEMENT

TheUSFWSrecommendsthefollowing minimumprotectionmeasuresto preventdirect
mortality orharassmentofpipingplovers,theireggs,andchickson beacheswherevehiclesare
permitted. Sincerestrictionsto protectunfledgedchicksoftenimpedevehicleaccessalongabarrier
spit, anumberofmanagementoptionsaffectingthetimingandsizeofvehicleclosuresarepresented
here. Someoftheseoptionsarecontingenton implementationofintensiveplovermonitoringand
managementplansby qualifiedbiologists. it is recommendedthat landownersseekconcurrencewith
suchmonitoringplansfrom eithertheUSFWSor theStatewildlife agency.

ProtectionofNests

All suitablepipingplovernestinghabitatshouldbeidentifiedby a qualifiedbiologist and
delineatedwith postsandwarningsignsorsymbolicfencingon or beforeApril 1 eachyear. All
vehicularaccessinto orthroughpostednestinghabitatshouldbeprohibited. However,prior to
hatching,vehiclesmaypassby suchareasalongdesignatedvehiclecorridorsestablishedalongthe
outsideedgeofplovernestinghabitat. Vehiclesmayalsoparkoutsidedelineatednestinghabitat,if
beachwidth andconfigurationandtidal conditionsallow. Vehicle corridorsorparkingareasshouldbe
moved,constricted,or temporarilyclosedif territorial,courting,or nestingploversaredisturbedby
passingorparkedvehicles,orif disturbanceis anticipatedbecauseofunusualtidesorexpected
increasesin vehicleuseduringweekends,holidays,orspecialevents.

If datafrom severalyearsofplovermonitoringsuggestthatsignificantlymorehabitatis
availablethanthelocal ploverpopulationcanoccupy,somesuitablehabitatmaybeleftunpostedif the
following conditionsaremet:

1. The USFWSORa Statewildlife agencythat is partyto an agreementunderSection6 ofthe
ESAprovideswrittenconcurrencewith aplan that:

A. Estimatesthenumberofpairs likely to neston the sitebasedon thepastmonitoringand
regionalpopulationtrends

AND

B. Delineatesthehabitatthatwill bepostedor fencedprior to April 1 to assurea high
probabilitythat territorial ploverswill selectprotectedareasin which to courtandnest. Sites
wherenestingorcourtingploverswereobservedduringthe lastthreeseasonsaswell asother
habitatdeemedmostlikely tobepioneeredby ploversshouldbeincludedin thepostedand/or
fencedarea.

AND
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C. Providesformonitoringofpipingploverson thebeachby aqualifiedbiologist(s).
Generally,thefrequencyofmonitoringshouldbenot lessthantwiceperweekprior to May 1
andnot lessthanthreetimesperweekthereafter.Monitoringshouldoccurdailywhenever
moderateto largenumbersofvehiclesareon thebeach.Monitors shoulddocumentlocations
oftemtorialorcourtingplovers,nestlocations,andobservationsofanyreactionsof
incubatingbirdsto pedestrianorvehiculardisturbance.

AND

2. All unpostedsitesarepostedimmediatelyupondetectionofterritorial plovers.

ProtectionofChicks

Sectionsofbeacheswhereunfledgedpipingploverchicksarepresentshouldbetemporarily
closedto all vehiclesnotdeemedessential.(Seetheprovisionsfor essentialvehiclesbelow.) Areas
wherevehiclesareprohibitedshouldincludeall dune,beach,andintertidal habitatwithin thechicks’
foragingrange,tobedeterminedby eitherofthefollowingmethods:

1. Thevehiclefreeareashouldextend1,000meterson eachsideofa line drawnthroughthenest
siteandperpendicularto thelong axisofthebeach.Theresulting2,000-meter-wideareaof
protectedhabitatfor ploverchicksshouldextendfromtheocean-sidelow waterline to thebay-
sidelow waterline or to thefarthestextentofdunehabitatif no bay-sideintertidalhabitatexists.
However,vehiclesmaybeallowedto passthroughportionsoftheprotectedareathatare
consideredinaccessibleto ploverchicksbecauseofsteeptopography,densevegetation,orother
naturally-occurringobstacles.

OR

2. TheUSFWS ORaStatewildlife agencythat is partyto anagreementunderSection6ofthe
ESAprovideswnttenconcurrencewith a planthat:

A. Providesfor monitoringofall broodsduring thechick-rearingphaseofthebreeding
seasonandspecifiesthe frequencyof monitoring.

AND

B. Specifiestheminimumsizeofvehicle-freeareasto beestablishedin thevicinity of
unfledgedbroodsbasedon themobility ofbroodsobservedon thesitein pastyearsandon the
frequencyofmonitoring. Unlesssubstantialdatafrom pastyearsshowthatbroodson a site
stayvery closeto theirnestlocations,vehicle-freeareasshouldextendatleast200meterson
eachsideofthenestsiteduring the first weekfollowing hatching. Thesizeandlocationofthe
protectedareashouldbeadjustedin responseto theobservedmobility ofthebrood,but in no
caseshouldit bereducedto less than 100meterson eachsideofthebrood. In somecases,
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highly mobilebroodsmayrequireprotectedareasupto 1,000 meters,evenwheretheyare
intensivelymonitored. Protectedareasshouldextendfrom theoceansidelow waterline to the
bay-sidelowwaterline or tothefarthestextentofdunehabitatif no baysideintertidalhabitat
exists. However,vehiclesmaybe allowedto passthroughportionsoftheprotectedareathat
areconsideredinaccessibleto ploverchicksbecauseofsteeptopography,densevegetation,or
othernaturally-occuningobstacles.In a few cases,whereseveralyearsofdatadocumentthat
pipingploverson a particularsite feedin onlycertainhabitattypes,theUSFWSortheState
wildlife managementagencymayprovidewrittenconcurrencethatvehiclesposeno dangerto
ploversin otherspecifiedhabitatson thatsite.

TimingofVehicleRestrictionsin ChickHabitat

Restrictionson useofvehiclesin areaswhereunfledgedploverchicksarepresentshould
beginon orbeforethedatethathatchingbeginsandcontinueuntil chickshavefledged. Forpurposes
ofvehiclemanagement,ploverchicksareconsideredfledgedat35 daysof ageorwhenobservedin
sustainedflight for at least15 meters,whicheveroccursfirst.

Whenpipingplovernestsarefoundbeforethelasteggis laid, restrictionson vehiclesshould
beginon the26thdayafterthelasteggis laid. This assumesanaverageincubationperiodof27 days,
andprovidesa I daymarginoferror.

Whenplovernestsarefoundafterthelastegghasbeenlaid,making it impossibleto predict
hatchdate,restrictionson vehiclesshouldbeginon a datedeterminedby oneofthefollowing
scenanos:

I. With intensivemonitoring: If the nestis monitoredat leasttwice perday, atdawnanddusk
(before0600hrsandafter1900hrs) by a qualifiedbiologist, vehicleusemaycontinueuntil
hatchingbegins. Nestsshouldbemonitoredatdawnand duskto minimize thetime thathatching
maygo undetectedif it occursafterdark. Wheneverpossible,nestsshouldbemonitoredfrom a
distancewith spottingscopeorbinocularsto minimizedisturbanceto incubatingplovers.

OR

2. Without intensivemonitorin2: Restrictionsshouldbeginon May 15 (theearliestprobable
hatchdate). If thenestis discoveredafterMay 15, thenrestrictionsshouldstartimmediately.

If hatchingoccursearlierthanexpected,or chicksarediscoveredfrom anunreportednest,
restrictionson vehiclesshouldbeginimmediately.

If rutsarepresentthataredeepenoughto restrictmovementsofploverchicks,then
restrictionson vehiclesshouldbeginat leastfive daysprior to theanticipatedhatchingdateofplover
nests. If a plovernestis foundwith a completeclutch,precludingestimationofhatchingdate,and
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deeprutshavebeencreatedthatcouldreasonablybeexpectedto impedechickmovements,then
restrictionson vehiclesshouldbeginimmediately.

EssentialVehicles

Becauseit is impossibleto completelyeliminatethepossibility thata vehiclewill accidently
crushanunfledgedploverchicks,useofvehiclesin thevicinity ofbroodsshouldbeavoidedwhenever
possible.However,theUSFWSrecognizesthat life-threateningsituationson thebeachmayrequire
emergencyvehicleresponse.Furthermore,some“essentialvehicles”mayberequiredto providefor
safetyofpedestrianrecreationists,law enforcement,maintenanceofpublic property,oraccessto
privatedwellingsnototherwiseaccessible.Onlargebeaches,maintainingthefrequencyofplover
monitoringrequiredtominimizethesizeanddurationofvehicleclosuresmaynecessitatetheuseof
vehiclesby plovermonitors.

Essentialvehiclesshouldonly travel on sectionsofbeacheswhereunfledgedploverchicksare
presentif suchtravel is absolutelynecessaiyandno otherreasonabletravelroutesareavailable. All
stepsshouldbetakento minimizenumberoftrips by essentialvehiclesthroughchickhabitatareas.
Homeownersshouldconsiderothermeansofaccess,e.g.,by foot, water,orshuttleservices,during
periodswhenchicksarepresent.

Thefollowingproceduresshouldbefollowedto minimizethe probabilitythatchickswill be
crushedby essential(non-emergency)vehicles:

1. Essentialvehiclesshouldtravelthroughchickhabitatareasonly duringdaylighthours,
andshouldbeguidedby a qualifiedmonitorwhohasfirst determinedthe locationofall
unfledgedploverchicks.

2. Speedofvehiclesshouldnotexceedfive miles perhour.

3. Useofopen4-wheelmotorizedall-terrain vehiclesornon-motorizedall-terrainbicyclesis
recommendedwheneverpossiblefor monitoringand law enforcementbecauseoftheimproved
visibility affordedoperators.

4. A log shouldbemaintainedby the beachmanagerofthedate,time,vehiclenumberand
operator,andpurposeofeachtrip throughareaswhereunfledgedchicksarepresent.
Personnelmonitoringploversshouldmaintainandregularlyupdatea log ofthenumbersand
locationsofunfledgedploverchickson eachbeach. Driversofessentialvehiclesshould
reviewthelog eachday to determinethemost recentnumberandlocationofunfledgedchicks.

Essentialvehiclesshouldavoid drivingon thewrack line, andtravelshouldbeinfrequent
enoughto avoidcreatingdeepruts thatcouldimpedechickmovements.If essentialvehiclesare
creatingruts thatcould impedechickmovements,useofessentialvehiclesshouldbefurtherreduced
and,if necessaly,restrictedto emergencyvehiclesonly.
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SITE-SPECIFICMANAGEMENT GUIDANCE

The guidelinesprovidedin this documentarebasedon anextensivereviewofthescientific
literatureandareintendedto coverthevastmajorityofsituationslikely to beencounteredon piping
plovernestingsitesalongtheU.S. Atlantic Coast. However,theUSFWSrecognizesthat site-specific
conditionsmayleadto anomaloussituationsin which departuresfrom this guidancemaybesafely
implemented.TheUSFWSrecommendsthat landownerswhobelievesuchsituationsexiston their
landscontacteithertheUSFWSor theStatewildlife agencyand,if appropriate,arrangeforanon-site
review. Writtendocumentationofagreementsregardingdeparturesfrom this guidanceis
recommended.

In someunusualcircumstances,USFWSorStatebiologistsmayrecognizesituationswhere
this guidanceprovidesinsufficientprotectionfor pipingploversor theirnests. In suchacase,the
USFWSortheStatewildlife agencymayprovidewrittennoticeto thelandownerdescribingadditional
measuresrecommendedto preventtakeofpipingploverson thatsite.
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APPENDIX H:
GUIDELINES FOR THE PREPARATION AND EVALUATION OF

CONSERVATION PLANS FOR ATLANTIC COAST PIPING PLOVERS
PURSUANT TO SECTION 1O(A)(1)(B)

AND 1O(A)(2) OF THE ENDANGERED SPECIESACT

Section1O(a)(2)oftheEndangeredSpeciesAct requiresU.S. FishandWildlife Service
evaluationofconservationplansaccompanyingapplicationsfor incidentaltake4ofthreatenedand
endangeredspeciesthatoccursin thecourseofotherwiselawful activities. The ESArequires
applicantsto prepareconservationplansthatspecify “... the impactwhich will likely resultin such
taking; [and]whatstepstheapplicantwill taketo minimizeandmitigate[such]impacts...”(Section
l0(a)(2)(A)(ii) and(iii)). Approvalofpermitapplicationsis contingenton a finding by theUSEWS
that, “the applicantwill, to themaximumextentpracticable,minimizeandmitigatetheimpactsof such
taking; ... [and]thetakingwill notappreciablyreducethelikelihoodofthesurvival andrecoveryofthe
speciesin thewild” (Sectionl0(a)(2)(B)(ii) and(iv). In amendingtheESAto providefor incidental
takepermits,CongressdirectedtheUSFWSto “considertheextentto which theconservationplanis
likely to enhancethehabitatof thelistedspeciesor increasethelong-termsurvivabilityof thespecies
or itsecosystem”(H.R ReportNo. 97-835,97thCongress,2ndSession).

DetailedinformationaboutSection10 permitsmaybefoundin theDraft InterimHandbookof
HabitatConservationPlanningandIncidentalTakePermitProcessing(USFWS 1994b). A seven-
pagebrochure,entitled“What’s all this stuffabout‘HabitatConservationPlanning’and‘Incidental
TakePennits?”’(IJSFWS 1 994c)providesanintroductionto thegeneralSection10 process.To date,
oneSection10 permitfor pipingplovershasbeenissuedby theUSFWS;datedApril 1996,this permit
wasissuedto theMassachusettsDivision ofFisheriesandWildlife.

Theguidelinesin this documentarespecificto theAtlantic Coastpiping ploverandare
intendedto:

(1) guidepotentialapplicantsin developingconservationplansforpipingploverson the
Atlantic Coastthatminimize,mitigate,andmonitor the impactsoftake,andallow continued
steadyprogresstowardsrecovery,and

(2) assisttheUSFWSin evaluatingtheimpactsof anyproposedconservationplanson the
survivaland recoveryoftheAtlantic Coastpipingploverpopulation.

Theseguidelinesarebasedon (1) thepopulationviability modelfor the Atlantic Coastpiping
ploverpopulation(AppendixE), (2) informationon pipingploverecology,and (3)generalprinciples
ofconservationbiology. However,it shouldbeemphasizedthat theyareguidelines,not strict

~ “Take as defined under the ESA is discussed on page 46 of this recovery plan.
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requirements.Applicationsfor incidentaltakepermitsandconservationplansthatdo notstringently
adhereto theseguidelineswill beevaluatedfor theirmerit. CarefullycraftedSection 10(a)(1)(B)
permitshavethepotentialto contributeto long-termprotectionofthis species(seerecoverytask1.64)
if theyrecognizethespecies’biologicalrequirementsandthedynamicnatureofits habitat;adopta
cautiousapproachthatdoesnot undulyreduceploverproductivity,abundance,distribution,and
density;andprovidefor adjustmentsbasedon newinformation,especiallyinformationaboutimpacts
oftheconservationplanon ploverswithin theaffectedarea.

It isnotpossibleto foreseeall typesofincidentaltakeofpipingploversand/orconservation
plansthatmaybeproposedin applicationsfor Sectionl0(a)(1)(B)permits. Theseguidelines
anticipateconservationplansaddressingtwo typesoftake: (1)mortality orharassmentofbreeding
plovers,theireggs,andchicksdueto inadequateprotectionfrommotorizedandnon-motorized
recreationalactivitiesor from other(non-recreational)typesofoff-roadvehicleuse,and(2)harmdue
to significanthabitatmodificationor degradationthat resultsin deathor injury to pipingploversby
significantly impairingessentialbehavioralpatternsincludingbreeding,feeding,orsheltering(see50
CFR 17.3). Someoftheseguidelinesaregermaneto bothofthesetypesoftake,whileothersare
relevantto oneortheother. If conservationplansforothertypesoftakeareproposed,developmentof
additionalguidelinesmaybeappropriate.

Guidelinesfor MinimizinE. Mitigatin2. and Evaluatin2HarassmentorMortality ofBreedingPlovers

.

theirEags.andChicks

Guidelines1 through7 addresssituationswheretakewill occurbecauselessprotectionis
affordedthanthat recommendedin AppendixG (Guidelinesfor ManagingRecreationalActivities in
PipingPloverBreedingHabitaton theU.S. Atlantic Coastto Avoid TakeunderSection9 ofthe
EndangeredSpeciesAct). Theseguidelines(1 through7) assumethat allowabletakeunderSection 10
will causelimited reductionsin productivityofbreedingplovers,butwill not causetakeofbreeding
adultsorpermanentlydegradehabitatsuitability.

1. Permitsfor incidentaltakethatwill reduceproductivityofbreedingploversshouldonly be
allowedwithin recoveryunits’ wherethesubpopulationhasalreadyachievedat least70%ofits
portionof therecoverygoalasspecifiedon page57 of therecoveryplan. TakeunderSection 10
shouldnot bepermitteduntil plovernumbersreach440pairs in theNewEnglandrecoveryunit, 400
pairsin NewYork-New Jerseyrecoveryunit, and280pairs in the Southernrecoveryunit. The
recoveryteambelievesthat70%ofa recoveryunit’s populationgoal shouldbetheminimumthreshold
for allowing reductionsin ploverproductivity. However,evenafterthe70%thresholdis attained,
conservationplansshouldmaintaina cautiousapproachto take,especiallyif otherrecoveryunitslag
substantiallyin theirprogresstowardsrecovery.

Recovery units, their role in the recovery effort for the Atlantic Coast PipingPlover, and recovery unit subpopulation
targets are discussed on pages 54-55 and 57 of this plan.
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Attainmentof70%oftherecoverygoalwill provideaminimal bufferagainstanyunforeseen
eventsthatmightsendtheploversubpopulationin a recoveryunit into asteepdecline. Spreading
theseincreasesacrossthefourrecoveryunits will reducevulnerabilityto catastrophesthatwould exist
if gainswerelimited to oneor twogeographicregions. Furthermore,experiencein manyareaswhere
populationincreaseshaveoccurredhasshownthatkey informationon howtobestprotectpiping
ploversin anareaandtheexperienceneededto implementthis protectionis gainedduringtheprocess
ofincreasingproductivityandeffectingregionalpopulationgrowth. Therecoveryteambelievesthata
solid populationincreaseis a vital pre-conditionto implementingaconservationplanthatallowstake
withoutappreciablyreducingthelikelihoodofthesurvivalandrecoveryoftheAtlanticCoastpiping
ploverpopulation.

2. Pipingploverswithin theconservationplanareashouldattainaverageproductivityofat
least1.5 chicksperpairfor threeyearspriorto authorizationoftake,andtheconservationplan
shouldassurethat averageproductivitywithin theconservationplanarearemainsatorabove
this level. Currentinformation(seeAppendixE) showsthat this is theproductivityrateneededto
assurecontinuedprogresstowardsrecovery. Thisminimumproductivitylevel maybe adjustedfor
specificrecoveryunits if newdataon survivalor otherdemographicvariablesshowsthat different
productivitylevelswill assurecontinuedprogresstowardsfull recovery.

Negativeimpactson species’securitycanbefurtherreducedby plansthatseekto minimizethe
variancein productivityby maintainingproductivityof 1.5 chicksperpairateachsitewithin the
conservationplanarea.

3. Conservationplansshouldassurethattheploverpopulationwithin theplanareacontinues
to increase,unlesstheareahasattainedits estimatedcarryingcapacity.Theplanshouldprovide
anestimateoffuturepopulationgrowthrateswithin the areato becoveredunderthepermit. If the
areais believedto besaturated,thenthe planmustassurethat the populationdoesnot decline.

4. Wheneverpossible,conservationplansshouldencompassploversandhabitatwithin an
entireStateorotherlargeregion. Pipingploverhabitatis subjectto frequentandunpredictable
naturalchangesdueto coastalformationprocesses,includingbothoccurrenceofandlackofmajor
stormevents,thatmaychangeits suitability. Variablepredationpressure,flood-tidesduringthe
nestingseason,recreationpressure,and intensityof managementfurnishotherexamplesoffactorsthat
mayaffectproductivityof ploversatgivensites. Relativelylargeplanningunitswill increase
opportunitiesfor averagingeffectsofthesetypesofeventson ploverdistributionandproductivity,and
will facilitatemeaningfulevaluationoftheimpactsoftheconservationplanon species’recovery.
Smallerplanningareaswill behighly vulnerableto factorsthatconfoundevaluationoftheplan’s
impacts. While largerconservationplanningareasarepreferableto smallerones,therecoveryteam
recognizesthatmulti-Stateplansmaybeadministrativelyinfeasible.

5. Wheneverpossible,permitsshouldbe issuedfor an initial periodof2 to 6 years. In cases
wheretakeis dueto recreationalor otheractivities thatcanbe adjustedin responseto observed
impactson pipingplovers,permitsshouldbe subjectto review after2 to 6 years. This will allow a
reasonableperiodfor gaugingtheeffectsofthe permitand will also provideopportunitiesto
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reevaluatepermitsin light ofchangesin theoverallstatusofthepopulation. Shorterpermitperiods(1
to 3 years)maybeparticularlydesirablein theearlystagesofSection 10 permittingfor pipingplovers.

6. Wheneverpossible,conservationplansshouldallow ploversto selecttheirnesting
sites/feedingareasandthenallocateallowabletaketo areaswherethesmallestnumberofbirds
will beaffected,ratherthanestablishingfixed areaswheretakewill occur. While factors
affectingploverproductivityarebecomingbetterunderstood,therearestill manygapsin biologists’
ability to predictwhereona givenbeachploverswill breedmostsuccessfully.Furthermore,plover
habitatis subjectto coastalformationprocessesthatmaymodify habitatqualityovertime. Under
conditionsoflow humandisturbance,plovers’nestingandfeedingpreferencesremainthebest
indicatorsofwhich habitatshouldbeprotectedin a givenyear. Conservationplansthatmaintain
maximumopportunitiesfor ploversto selecttheirnestingandfeedingareasarelikely to havelower
long-termimpactsonploverrecoverythanthosethat designatefixed beachareaswheretakemay
occureachyear. Ifaconservationplan establishesa fixed areawheretakewill occurregardlessof
changesin habitatquality,allowablelevelsoftakeshouldbelowerthanwhena moreflexible plan
allowsareaswheretakemayoccurto bemovedin responseto thebirds’ preferences.

7. Conservationplansshouldequitablydistributeresponsibilitiesto avoid takeamongnon-
Federallandowners.Muchphysicallysuitablepipingploverhabitatremainsunoccupiedorunder-
occupiedbecauserecreationaluseprecludessuccessfulploverbreedingorbecauseregional
populationshavedeclinedwell belowcarryingcapacity. However,pipingplovershavedemonstrated
anability to recolonizeandsubstantiallyincreasetheirnumbersatsiteswherevigorousprotection
measureshavebeenimplemented(recoveryplan,pages6-7and31),oftenatsignificantexpenseto the
landowneroranotherorganization.Thecontinuedcooperationoftheseentitiesin recoveryeffortsfor
this andotherthreatenedandendangeredspeciesmaybecompromisedif theyperceivethatotherswho
havetakenlessvigorousstepstoprotectbirds and/orhabitatwill beallowedto takeeggsorchicksof
thefew ploversthatoccuron theirbeaches.Indeed,theentirerecoveryeffort mayfounderif
cooperatorsbelievethat theirefforts to increaseproductivityarecreatingopportunitiesfor permitted
takeby otherparties.Forthis reason,conservationplansthat createincentivesfor contributingto the
recoveryeffort arepreferable. Suchplansmight allocatetaketemporally(allowingtakeon all beaches
in an areaaftera certainlevelofchick productionhasbeenachievedeachyear)or in proportionto
numberofchicksfledgedon eachbeachin recentseasons.

Guidelinesfor Minimizing. Miti~atin2. andEvaluatingHarmDueto Si2nificantHabitatModification

The followingguidelinespertainto situationswheresignificanthabitatmodificationor
degradationwill resultin deathor injury to pipingploversby significantly impairing essential
behavioralpatternsincluding breeding,feeding,or sheltering.

8. Takethat reducesthecarryingcapacityofpipingploverhabitatshouldbe authorizedonly
if thereis sufficientprotectedhabitatelsewherein therecoveryunitto supporttheminimum
subpopulationspecifiedin delistingcriterion1, page57 oftherecoveryplan. In caseswhere
habitatwill bedegradedby constructionofstructures,roads,parking-lots,orothermedium-or long-
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termhabitatmodifications,ploverrecoverymustnot beprecludedbyreductionsin theoverallcarrying
capacity.Allowancesshouldalsobemadefor naturalchangesin habitatsuitabilitydueto coastal
formationprocesses,includingbothoccurrenceandlackofmajorstormevents. Allowabletakeshould
beallocatedverycautiouslyin portionsoftheplover’srangewherecarryingcapacityis lesswell
understood.Therecoveryteamanticipatesthatconfidencein estimatesofcarryingcapacitywill
increasein theseareasasproductivityincreasesandeffectsofpopulationgrowthon distributionand
densityofnestingpairsaredetermined.

9. Anyreductionin habitatsuitability mustbemitigatedby increasedproductivityand
abundanceofploversnestingelsewherewithin therecoveryunit; increasesto offset takeshould
occurasclosegeographicallyaspossibleto thesitewherethehabitatdegradationoccurs.
Pipingploversthathavenestedon a givensite displaya high degreeoffidelity to that site(seepage28
oftherecoveryplan),andsomepairsmaycontinueto neston asiteevenif habitathasbeendegraded
in wayslikely to reducetheirproductivity. Therefore,availabilityofalternativesuitablehabitatis not
suflicientto mitigateimpactsofhabitatdegradation.To compensatefor decreasesin productivityof
ploversthatmaycontinueto neston degradedsitesor thatmaynotbreedat all, mitigation mustalso
includemeasuresto enhanceproductivityofploverson othersiteswheretheyarealreadyestablished.
Siteswhereploversarecurrentlyunder-managedand productivityis low arelikely to yieldgreater
marginalincreasesin productivitythansiteswheresubstantialeffortsarealreadyin place.

GeneralGuidelines

Thefollowing guidelinesmaybepertinentto Section 10 permits for either(I) harassmentor
mortalityofbreedingplovers,theireggs,and/orchicks,or (2) significanthabitatmodification.

10. A given amountoftakewill causelessreductionin overallsecurityofthepopulationif it is
distributedovermultiple sitesthanif it is concentratedat oneorafewsites. A species’overall
securityis enhancedby distributingbreedingindividualsamongmultiple sites. This reducesthe
population’svulnerabilityto environmentally-drivenvarianceduetoeventssuchaspredation,oil-
spills,or flood-tides(Goodman1987). In addition,a species’securityiserodedby formationor
enlargementofgapsin its rangethatdecreaseinter-siteimmigrationandcolonizationrates(Gilpin
1987). As statedunderguideline#2, conservationplansshouldstriveto maintainproductivityof 1.5
chicksperpairateachsite within the conservationplanarea. Takeshouldalsobeavoidedat theedges
ofanyexistinggapsin the species’breedingrange.

11. Conservationplansshouldcontributeto thehealthofthebeachecosystem.Provisionof“a
meanswherebytheecosystemsuponwhich endangeredspeciesandthreatenedspeciesdependmaybe
conserved”(Section2(b)) is a statedpurposeoftheESA; Congressionaldirectionto theUSEWSwith
regardto Section10 permitsfurtherdirectsconsiderationofimpactson a species’ecosystem(H.R
ReportNo. 97-835,97th Congress,2nd Session).Preparationandevaluationofconservationplans,
therefore,shouldconsiderimpactson naturalbeachformationprocesses,vegetation,andother
wildlife. Onany sitewherethe Federallylisted northeasternbeachtigerbeetle(Cicindeladorsalis
dorsalis),seabeachamaranth(Amaranthuspumilus),orroseatetern (Sternadougaliii) maybe
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affected,conservationplansmustconsiderimpactson thosespecies. Impactsonanyspeciesthatare
candidatesforFederallistingorFederalspeciesofconcernshouldalsobeconsidered;for example,
dunebluecurls(Trichosi’emasp.),is a plantthatoccursonvegetatedsecondarydunesin North
Carolinaandis a Federalspeciesofconcern. Seepage45 oftherecoveryplan for adiscussionof
otherrarespecies(includingState-listedspecies)thatmayoccurin piping ploverhabitat.

12. Conservationplansshouldprovidefor monitoringofpipingploverson all affectedsites,
includingany siteswhereprotectionis to be increasedto mitigatereductionsin habitat
suitability. Monitoringis essentialto assuringthatcomponentsoftheconservationplanthat address
guidelines2, 3, 6, and9 areworkingeffectively. Datacollectionshouldincludeinformation listed in
task1.12oftherecoveryplan,aswell asotherinformationthatmaybepertinentto implementation
andevaluationofa particularconservationplan. Theplanshouldalsospecifyminimumskills,
knowledge,andexperienceofthemonitors.
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APPENDIX I:
GUIDELINES FOR CONDUCTING SURVEYS FOR PIPING PLOVERS

IN ATLANTIC COAST WINTERING HABITAT

Thefollowing guidelineshavebeenadaptedfrom J.Fussell(1990)andT. Eubanks(1992)and
areincludedin therecoveryplanto assistindividualsin conductingpipingploversurveysalongthe
Atlantic Coast. TheseguidelinesshouldassistU.S. FishandWildlife Servicebiologistsin ensuring
thatuseful informationiscollectedby Federalaction agenciesfor Section7 consultations.

Surveyingpipingploverscanbedifficult becausetheyappearto dependon a variety ofhabitats
throughoutthewinterseason,andhabitatusevariesdependingon tidal regime,weatherconditions,
season,anddisturbance.Ploversareoftenfoundin tight clusterson primefeedingsites,andmaybe
overlooked,especiallyin largeshorebirdconcentrations.While someornithologistsfind censusingof
ploverson roostinghabitatto bethemostefficient(Fussell1990),aninexperiencedeyemayeasily
miss aclusterofroostingplovers,becausetheyareoftenhuddleddownin thesandoralongthewrack
line (Eubanks1992).

Thefollowing areimportantconsiderationsfor conductingpipingploverwintersurveys:

1. ConsultAvailable Information: Priorto conductinga survey,consultthelocal USFWSField
Office and/orStateNongame/HeritageProgramfor the mostup-to-datelisting ofknownpipingplover
winteringsitesin theState(alsoseelist ofknown andpotentialpipingploverwinteringsiteson the
southernAtlantic Coast,AppendixK). Availableinformationon a sitemaynegatetheneedfor a
survey,ormayvary thescopeand/orintensityofthesurvey. It is importanttonotethenearestknown
ploveroccurrencein relationto the projectsite,becauseit mayprovidesomeinsightinto possible
pipingploveroccurrencewithin thesurvey/projectarea.

2. SurveyTimin2 and Frequency:In orderto determinepresenceofpipingploversata site, a series
offield surveysshouldbeconductedduringthewinterperiod. It is recommendedthatat leastone
surveybeconductedperweek(or four surveyspermonth)overathree-monthperiod. Surveysshould
preferablybe conductedduringDecemberandJanuarywhenthe ploversaremostsedentary,and
duringonemonthin the migrationperiod(August 1 - October15 or February15 - April 15). Piping
ploversexhibitdiurnalshiftsin habitatuse,thus observationsshouldbeconductedfor aminimumof
five hoursduring daylighthoursandshouldbeevenlydistributedthroughoutthisperiod. Surveytime
periodsshouldbeconductedduring daylighthoursfrom 30 minutesaftersunriseto 30 minutesbefore
sunsetandshouldincludea wide rangeoftidal conditionsandhabitattypes. Theamountoftime
necessaryto surveyeachsite will obviouslydependon the amountandtypeofhabitatto becovered.
Areasshouldbesurveyedslowly andthoroughly(largemixed flocksof roostingshorebirdsespecially
needto be thoroughlyandcarefullysearchedin orderto locatepiping plovers).

3. Othernertinentdata: Surveyorsshouldnotethepresenceor absenceof othershorebirdspecies
duringeachsurvey. This informationmaybehelpful in assessingtheprobabilityof piping plovers
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frequentingaspecificcoastalsite. Also,weatherconditionsandtidal stageshouldbenotedbecause
habitatusemayvaiy dependingon thesefactors. Habitatswith andwithout ploversshouldbe
characterized.

4. SurveyorOualifications: Surveyorsshouldbeknowledgeableaboutshorebirdidentification,and
becapableofdiscerninga pipingploverin winterplumagefrom othersmall plovers. Surveyors
shouldalsobefamiliarwith ploverecologyandbehaviorto ensurea thoroughsurvey.

5. SurveyConditions: Surveysshouldnotbeconductedduringpoorweather(e.g.,heavywinds>25
mph,heavyrains,severecold) sincebirdsmayseekprotectedareasduringthesetimes.

6. RecordingofData: Daily surveysshouldberecordedandsummarizedandploverlocations
shouldberecordedon mapsindicatingareassurveyedandhabitattypes. A sampleform for data
collectionis providedbelow.

SUGGESTEDSURVEY FORM

SiteName(andCounty):

Date:
Time Begin/End:
WeatherConditions:(temp.,windspeedanddirection,cloudcover)

Tidal Stage(incominglow, outgoinglow, incominghigh,outgoinghigh):

AreaofCoverage(km/mi):

OwnershipofSite:
NumberofPloversObserved:

Habitat (sandllat,mudflat, beach):

Historical Informationon Site:
NearestKnown PloverOccurrence(sitename/milesorkin):

BandedPlovers(combinations):

OtherShorebirdSpeciesObserved:

ApproximateNumberofShorebirdsSeenWithin CensusArea:
Additional CommentsPertinentto theSurvey:

(Includea mapofthesurveyareawith ploverlocationsmarkedon it. Photocopiesofaerialphotosare
particularlyuseful.)
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APPENDIX J:
ESTIMATED COST OF U.S.ATLANTIC COAST PiPING PLOVER

PROTECTION ACTIVITIES DURING TILE 1993 BREEDING SEASON

The recoveryteamreceivedassistancefrom Statepipingplovercoordinators,nationalwildlife
refuges,nationalparks,andothersin compilingtheattachedsummaryofexpendituresassociatedwith
protectionofpipingploverson U.S.Atlantic Coastbeachesin 1993. Definitionsof coststo be
includedin variouscategorieswereprovidedby therecoveryteam. Efforts weremadeto include
plovermanagementcostsincurredby Federal,State,andlocal governmentagencies,aswell asprivate
organizations.Thesefiguresreflectonly directcostofprotectionactivities;theydo not includeany
positiveornegativeimpactson localorregionaleconomiesthatmayhaveoccurreddueto changesin
landuse.

With very few exceptions,costsfin-nishedto therecoveryteamwereincorporatedinto the
summarywithoutrevision. Therecoveryteambelievesthatestimatesprovidedby cooperating
organizationsincludebothunder-andover-estimatesoftruecosts,but that thesummaryof 1993 costs
accuratelyreflectstheoverallmagnitudeoftheAtlantic Coastpipingploverprotectioneffort. Cost
figuresreflectseveralone-time,extraordinaryexpendituresthat areunlikely to berepeatedannuallyin
thesamelocations,however,experienceovernineyearsofpipingploverrecoveryefforts hasshown
thatcomparableextraordinarycostsarelikely to beincurredsomewherein theplover’srangeeach
season.
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Piping PloverProtectionEffort
October1, 1992 - September30, 1993

State Activity

On-site Management Data Compilation, Reports,
Planning

Admin.
costs
(5)

Off-site Info, and
Education

Transport
ation

(S)

Matenals
and

Equip.

(5)

Other
(S)

Total
CS)

staff teersvolun- 2~d
hours

staff teersvolun-
(hrs)

hours $
hours

$

Maine 3,190 23,400 900 880 19,200 30 3,000 190 2,200 3,500 1,700 1,400 54,400

Massachusetts 23,200 226,200 9,340 4,040 62,500 600 32,000 1,400 17,8000 39,600 24,100 92,000 494,200

RhodeIsland 5,690 75,200 2,610 630 8,700 360 3,700 150 3,100 2,700 10,300 800 104,500

Connecticut 1,800 17,500 760 280 3,900 10 1,300 100 2,100 1,600 1,300 0 27,700

NewYork 14,610 213,100 10,9400 4,800 134,800 140 45,000 700 13,4000 47,600 44,600 151,400 649,900

NewJcrsey 6,370 85,200 3,910 1,350 34,100 20 29,200 320 6,200 8,700 17,800 4,900 186,100

Delaware 1,520 11,200 130 430 5,700 150 1,100 120 1,300 2,000 3,100 0 24,400

Maryland 6,410 60,600 550 920 7,000 30 8,700 160 3,000 9,700 1,800 0 90,800

Virginia 3,000 48,900 1,980 550 9,800 80 5,000 150 3,500 17,500 4,800 1,700 91,200

NorthCarolina 560 7,600 190 310 4,200 20 2,800 20 300 6,200 1,500 37,500 60,100

Regional 0 0 0 1,040 38,000 0 7,000 50 4,000 0 0 0 49,000

TOTAL 66,350 768,900 31,310 15,230 327,900 1,440 138,800 3,360 56,900 139,100 111,000 289,700 1,832,300



APPENDIX K:
KNOWN PIPING PLOVER WINTERING SITES ON TILE SOUTHERN

ATLANTIC COAST AND TILE CARIBBEAN

The following list ofwinteringsiteswascompiledin orderto identifyareasalongtheAtlantic
andFloridaGulfCoastsbelievedessentialto pipingploverconservation.This list incorporatesall
presentlyknownwinteringsitesalongtheAtlantic andFlorida GulfCoasts,but shouldbeviewedasa
preliminarylist. TheGreatLakes/NorthernGreatPlainsrecoveryplanlists all essentialhabitaton the
Gulf Coast. Winteringhabitat,like Atlantic Coastbreedinghabitat,is dynamicandsitesmaybecome
moreor lesssuitablethroughtime. Sitesthatprovidegoodhabitatoneyearmaynot do soin the
future,andsiteswith poorhabitatmaydevelopsuitablehabitatin thefuture. In NorthCarolina,for
instance,sitessuchasHoldenBeach/ShalloteInlet andFigure 8 Island/RichInlet mayhaveimproved
throughtidal flat development,asplovernumbershaveincreasedtherein thepastseveralyears;
however,sitessuchasShacklefordBanksandBird Shoalshavehadfewerploversin recentyearsand
maybedeterioratingin habitatquality (e.g., increasedvegetation).Thus,prioritizationofsitesmaybe
difficult becauseofthedynamicnatureofploverhabitat. The following list incorporatesdatafrom
approximately1983 to 1993 (Haig andOring 1985,Hoopesetal. 1989,Fussell1990,Nichollsand
Baldassarre1990a,Haig andPlissner1992).

Note: denotesmorethanonediscretewinteringareapersite.

NORTH CAROLINA: Winteringsitesalongthenortherncoastfrom DareCountyto Carteret
Countyareprimarily withinpublic ownershipandreceivesomedegreeofprotectionandmanagement.
WinteringsitessouthofCarteretCountyareprimarily on privateor town-ownedbeaches;human
disturbanceduringthewintermaybea problematsomesites.

CurntuckfDareCounty
CurrituckOuterBanks*
CapeHatterasNationalSeashore

OregonInletfBodieIsland
CapePoint
HatterasInlet

HydeCounty
CapeHatterasNationalSeashore

OcracokeIsIand
CarteretCounty

CapeLookoutNationalSeashore
PortsmouthIsland/NorthCoreBanks*
SouthCoreBanks*
ShacklefordBanks*
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RachelCarson’sEstuary/BirdShoals
BogueBanks/BogueInlet

NewHanoverCounty
Figure 8 Island
Wrightsville Beach/MasonInlet

MasonboroIsland/MasonboroInlet
CarolinaBeach/CarolinaBeachInlet

NewHanover/BrunswickCounties
FortFisherStateRecreationArea/CorncakeInlet

BrunswickCounty
Zeke’sIslandEstuarinePreserve
Long Beach/LockwoodFolly’s Inlet
HoldenBeach/ShalloteInlet
SunsetBeach/MadInlet
Bird Island/MadandLittle River Inlets

SOUTHCAROLINA: Themostsuitablesitesin SouthCarolinaareremoteandareaccessibleonly
by boat. In addition,mostsitesareeitherStateorFederally-ownedandarebeingmaintainedas
wildlife sanctuaries.

Horry County
WaitesIsland/LittleRiver Inlet

GeorgetownCounty
HuntingtonBeachStatePark/MurrellsInlet
NorthIsland/NorthInlet
SouthIsland

CharlestonCounty
CapeRomainNWRICapeIsland
SeabrookIsland
DeveauxBank

BeaufortCounty
Hilton HeadIsland/southend
HuntingIslandStatePark
HarborIsland/St.HelenaSound
Little Caper’sIsland/Pritchard’sInlet
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GEORGIA: As in SouthCarolina,mostofthewinteringsitesin Georgiaarerelativelyinaccessible.
ManysitesareState-orFederally-owned,andsomeoftheprivately-ownedsitesarerestrictedto the
generalpublic.

ChathamCounty
TybeeIsland
Little TybeeIsland
WilliamsonIsland
WassawIslandNWR
OssabawIsland

Liberty County
St. Catherine’sIsland*

McIntoshCounty
BlackbeardIslandNWR
SapeloIsland

Glynn County
Little St. Simon’sIsland
PelicanSpit
Jekyll Island

CamdenCounty
CumberlandIslandNationalSeashore*
Little CumberlandIsland

FLORIDA ATLANTIC COAST: Somesitesarein public ownership;however,therearefew
managementandprotectionefforts for the pipingplover. Humandisturbancemaybea problemat
severalsites.

Duval County
Ward’s Bank
TalbotIsland
Little Talbot Island

St. John’sCounty
AnastasiaStateRecreationArea/St.AugustineInlet
Fort MantanzasNationalMonumentlMantanzasInlet

VolusiaCounty
SniyrnaDunesPark/PonceInlet

Martin County
Martin County

DadeCounty
CrandonPark
Virginia Key
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Monroe County
CaloosaCove/PlantationKey
Ohio Key
TheDonut/WestSummerlandKey
BocaGrandeKey
Woman’sKey
BahiaHondaStateRecreationArea
Carl RossKey

FLORIDA GULF COAST: Similarto FloridaAtlantic Coast. Humandisturbanceand
shoreline/inletmanipulationsmaybeathreat.

Collier County
MarcoIsland/SandDollar Island

Lee County
BuncheBeach
CayoCostaStatePark
Fort Myers Beach/EsteroIsland
North CaptivaIsland

CharlotteCounty
CharlotteBeachStateRecreationArea

SarasotaCounty
MidnightPass

ManateeCounty
BeerCanIsland
AnnaMaria Island
PassageKeyNWR

Pinellas County
CaladesiIslandStatePark
DunedinCauseway
DunedinPass/ClearwaterBeach
FredHowardCountyPark
Fort DesotoStatePark
HoneynioonIslandStatePark
SandKey
SunshineSkyway
ThreeRookerBar

Pinellas/PascoCounty
AncloteKey StatePark

Taylor County
Hagen’sCove
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FranklinCounty
Alligator Point/Phipp’sReserve
CarabelleBeach
DogIsland
LanarkReef
St. GeorgeIsland StatePark
St. Vincent’sNWR

Gulf County
CapeSanBlas
St. JosephPeninsulaStatePark
St. JosephBay

BayCounty
EastCrookedIsland/TyndallAir ForceBase
WestCrookedIsland/TyndallAir ForceBase
ShellIsland/TyndallAir ForceBase

SantaRosaCounty
SantaRosaIsland/EglinAir ForceBase

EscambiaCounty
GulfIslandsNationalSeashore- SantaRosa,Fort Pickens,andPerdidoKeyAreas
GrandLagoonStatePark

OUTSIDETHE UNITED STATES:

Caribbean
Cuba
PuertoRico
Bermuda
Virgin Islands/St.Croix
Bahamas

St. AndrosIsland
Allan Cay
WaderickCay
EastPlanaCay
EleutheraIsland

GreaterAntilles
GrandTurk Island
NewProvidenceIsland

Mexico-GulfCoast(seeHaig andPlissner1992)
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APPENDIX L:
SUMMARY OF COMMENTS ON DRAFT REVISED RECOVERY PLAN

AND USFWSRESPONSES

In February1995,theU.S.FishandWildlife ServicereleasedtheDraftRevisedRecovery
Planfor thePipingPlover,AtlanticCoastPopulationfor a90-daycommentperiodendingon May 8,
1995. Availability oftheplanforcommentwasannouncedin theFederalRegister(USFWS 1995a)
andvia a newsreleaseto mediacontactsthroughoutthespecies’U.S. range.

In accordancewith USFWSpolicy (USFWSandNOA.A 1994),requestsfor peerreviewof
the draftplanweresentto expertsoutsidetheUSFWS. In particular,theseexpertswereaskedto
commenton (1) issuesandassumptionsrelatingto thebiologicalandecologicalinformationofthe
plan,and(2) scientific datarelatedto thetasksin theproposedrecoveryprogram. Requestsfor peer
reviewweresentto thefollowing individuals:

Dr. SusanHaig,NationalBiological Service,Corvallis,Oregon
Dr. RobertDeblinger,MassachusettsDivision ofFisheriesandWildlife
Dr. GuyBaldassarre,StateUniversityofNewYork~ Syracuse

Duringthecommentperiod,morethan350additionalcopiesofthedraftplanweredistributed
to affectedgovernmentagencies,organizations,andinterestedindividuals.

Twenty-sevencommentletterswerereceivedduringtheofficial commentperiod;six
additionalletterswerereceivedby theUSFWSbetweenMay 8 andMay 25, 1995. Affiliations ofthe
originatorsofthesethirty-threecommentlettersis tabulatedbelow:

Peerreviewers 2 letters
Federalagencies 4 letters
StateandProvincialgovernments 8 letters
Local governments 7 letters
Recreationgroups 2 letters
Environmentalorconservationorganizations 4 letters
Academicinstitutions 1 letter
LandownerAssociation 1 letter
Individuals 4 letters

The lettersreceivedfrom theindependentpeerreviewers,aswell asall othercommentletters
on thedraftplan,areon file at theU.S. FishandWildlife Service,WeirHill Road,Sudbury,
Massachusetts,01776.
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Commentsfrom PeerReviewersandUSFWSResoonses

1. SuggestshowingStatetotalsfor nestingpairsandcarryingcapacityestimates/orsitesin
AppendixB. This hasnotbeendonebecauseboththerecoveryteamand theUSFWSwant to preclude
erroneousinterpretationofthe1993 carryingcapacityestimatesaseithersite-specificorStaterecovery
goals(seecomment#28, below). Asnotedon pages29-30andin theintroductionto AppendixB,
pipingploverhabitatis inherentlydynamic,andthecanyingcapacityofindividualsitesis expectedto
fluctuateovertime. Thecarryingcapacityestimatesrepresenta conservative“snap-shot”ofcarrying
capacitybasedon habitatconditionsin 1993,andtheirprimarypurposewas to facilitatepopulation
viability modeling.

2. Ifpossible,theplanshoulddiscusstherelativeimpactofeachthreat. Therelativeimpactof
threatsto piping ploversvariessubstantiallyfromsite to site,andmayevenvarybetweenyearsata
givensite. Therefore,effectiveandefficientploverprotectionrequirescarefulandfrequenton-site
evaluation. Fortunately,a dedicatedandskilledcadreofbiologistsfrom thevariousorganizationsand
agenciesinvolved in plovermanagementatmanysitesarebeingattentiveto this need,which will
requireon-goingeffort.

In addition, it is importantto recognizethatprotectionofpipingploversis oftenineffectiveunlessall
threatsareaddressedcomprehensively.Forexample,ploverproductivitywill notbeenhancedby
reductionsin eggdepredationif thechicksaresubsequentlysubjectedto unrestrictedoff-roadvehicle
traffic; similarly, benefitsfrom managementofrecreationalactivitieswill bemuchlesseffectiveif
high ratesofnestdepredationarenotalleviated. Benefitsofprotectionefforts that increaseplover
productivitywill notberealizedif habitatlossanddegradationreduceopportunitiesforrecruitment
into thebreedingpopulation.

Forbothofthereasonsstatedabove,theUSFWSbelievesthatongoing,site-specificevaluationof
factorslimiting productivity,asspecifiedin task 1.12 is themosteffectivemeansforassessingand
portrayingrelativethreats.

3. Theplanshouldprovidemoreinformationon howSection10permitswill beimplemented
InformationabouttheSection10 applicationprocessis containedin the Draft InterimHandbookof
HabitatConservationPlanningandIncidentalTakePermittingProcessing,referencedin AppendixH
oftheplan. Theguidelinescontainedin this plan (AppendixH) areintendedto helppotential
applicantsformulatebiologically-soundconservationplans,withoutconstrainingpotentially
innovativewaysofaccomplishingthis goal.The Section10 permitrecentlyissuedto Massachusetts
Division ofFisheriesandWildlife providesoneexampleofhowsuchpermitsmight “work” for piping
plovers,but theUSFWSanticipatesthatdifferent approachesmaybeformulatedby futureapplicants.

4. Will it bepossibleto managetheplover/ora recoverygoal that is verycloseto theestimated
capacity0/currenthabitat? Seetheexpandeddiscussionofcarryingcapacityonpages29-30ofthe
final plan. Therecoveryteambelievesthatestimatesprovidedin AppendixB areveryconservative;
furthermore,theseestimatesweredesignedto bebelow levelsat which densitydependenteffectson
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productivitywould betriggered. Indeed,severalNewEnglandsitesarenowvery closeto orhave
exceededthecapacityestimatesstatedin the draftplan,whilemaintaininghigh productivity.

Currentexperiencesuggeststhatmanagementfor a2,000-pairpopulationwill requireintensive
protection,but is quitefeasible. However,if futureeventsshowsthathabitatcapacityis morelimited
or that it is very diflicult to managefor thetargetpopulation,alternativesfor achievingrecovery,such
asincreasingtheaverageproductivitycriterionand/ordecreasingthevariancein productivity,might be
evaluated.Experienceto date,however,suggeststhat it will bemorefeasibleto managefor a2,000-
pairpopulationthanfor averageproductivityabove1.5 chicksperpair.

5. Is it biologicallyfeasibleto restorecurrentlyunsuitableordegradedhabitat, in orderto
increasetheoverallcapacityo/ploverhabitat rangewide?Are thereFederalprogramsavailable
to do this? Thereareat leasttwo possibleapproachesto increasingthecarryingcapacityofpiping
ploverhabitat:(1) reducingimpedimentsto naturalcoastalprocessesthat form andmaintainhabitat
(tasks1.22 and1.23)and(2)pro-activehabitatenhancement(task1.24). While thereis no Federal
programthathasthesetasksasitsprimarypurpose,task 1.2 discussestherolesoftheU.S. Army
CorpsofEngineersandtheFederalEmergencyManagementAgency,particularlywith regardto tasks
1.22 and1.23. A numberoforganizations,includingtheNationalParkService,USFWS,andThe
NatureConservancyhavebeenengagedin habitatenhancement;theseefforts needto becontinuedand
expanded.Forexample,theUSFWSis seekingfimding for habitatenhancementprojectsat
ChincoteagueandCurrituckNationalWildlife Refuges.Anotheropportunityto increaseavailable
habitatis throughremovalofherringandgreatblack-backedgulls fromotherwisesuitablehabitat(see
task 1.43),andtheUSFWShasproposedsucha gull removalprogramfor theMonomoyNational
Wildlife Refugein Massachusetts(USFWS 1996b).

6. Theplanneedstoprovidemoreinformationon how thecarryingcapacityestimateswere
derived Seeaddeddiscussionon pages29-30and127ofthefinal plan.

7. Theplanshouldprovidean estimate0/thedifficulty0/achievingincreasesinpopulationsat
varioussites.Difficulty ofachievingincreasesatvarioussitesis a functionoffactors(including
predationpressureandphysicalhabitatsuitability), thatmayvary acrosstime (seeresponseto
comment#2,above)aswell associalandpolitical factors,whicharealsohighlychangeable.The local
humanandfinancialresourcesavailableto dealwith threatsareanothervariablethatwill affectthe
ability to achieveprotectionatgivensites. TheUSFWSbelievesthat top priority shouldbeplacedon
maximizingproductivityandabundanceof ploverson Federallands. Allocationofresourcestonon-
Federalsitesmustbecontinuallyevaluatedwith considerationto all factorscited above.

8. Theplanshouldprovidemorebackgroundon thePVAprocess,including theincorporationof
stochasticevents.Severalreferencesto materialsthatdescribePVA havebeenaddedto the
introductoryparagraphin Appendix E for the benefitofthosewhowishto learnmoreaboutthis
process.Informationabouthowthestochasticeventshavebeenincorporatedinto thePVA is foundon
pages177 and178, buttherearefew dataavailableon theeffectsofcatastrophiceventson the
Atlantic Coastpiping plover.
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9. Theplanshouldidentifyadditionalresearchneedsimportantto recowry:

a. Breedinghabitatcharacterization- wouldcontributeto refinementofcarryingcapacity
estimatesandhelpprioritize sites/orrecoveryeffort; shouldalsoattemptto correlatechanges
in habitatcharacteristicswith changesin carryingcapacity. Seetask3.2 in thefinal plan.

b. Temporallypartition mortality (within theannualcycle). This hasbeenaddedto thefinal plan
astask3.6.

OtherMajor SubstantiveCommentsandUSFWSResDonses

1. Capacityestimatesfor theedge0/therangeneedto reflectthepossibilitythatnestingdensities
maybemuchlowertherethan in thecore 0/therange. Asnotedon page30 ofthefinal plan, the
recoveryteambelievesthat estimatesfor thesouthernedgeoftheplover’s rangeareveryconservative,
especiallycomparedwith thosefor NewEngland.

2. Theplan shouldidentifyadditionalresearchneedsimportantto recovery:

a. Role0/heaton eggmortality; role0/heatandmoistureavailabilityon chicksurvival. This
hasbeenaddedtothe final recoveryplanastask3.22. Theremaybeopportunitiesto incorporate
suchresearchinto potentialpool/pondcreationprojects(seetask1.243).

b. Correlationbetweenfrequencyofintertidalfeedingandincidence0/ghostcrabsthroughout
thespecies’range.This is reflectedin theexpandednarrativeaccompanyingtask3.43 in thefinal
plan.

c. Determineeffectson a local or regionalpopulationsfroman eventthatcauseswidespread
loss0/productivity,includingrenestrates,productivityofrenests,effectsonpopulationin
subsequentyears,etc. This informationis availablefor a varietyof sitesin thespecies’range,
including thosewherevery poorproductivityhasoccurredin oneormoreyears. However,analysis
ofthedataissometimesconfoundedby lackofinformationon productivityin previousyears,
difficulty in trackingmovementsbetweensites/regions,andconfoundingfactorsthatmayexert
simultaneousimpactson plovers.

3. 1/increasedsurveyintensityaccounts/orsomea/theincreasein populationestimatesbetween
1986and1988, thenmaybethept~ingplovershouldnothavebeenlistedin thefirst place.
AlthoughtheactualAtlantic Coastploverpopulationat thetime oflisting wasprobablylargerthan
estimatesmadein theearlyto mid-1980’s,it wasnonethelessvery small (lessthana thousandpairs),
andproductivitywasbelowtherateneededto maintaina stationarypopulation. Furthermore,thePVA
estimatesthat (evenwith currentpopulationand productivity,which aremuchhigherthanin 1988)the
Atlantic Coastpipingploverpopulationhasanapproximately31-35%probabilityofextinctionover
100years. In addition,experiencegainedsincelisting hasshownthat threatsto thesecurityofthe
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ploveron theAtlantic CoastareconsiderablymoreseriousthantheUSFWSbelievedatthetime ofthe
listing.

4. IncludingtheCanadianportion0/thepopulationin therecoverygoalholdsrecoveryin the US.
“hostage” to managementin aforeigncountrywhereUS. lawhasno authority. Availabledatashow
thatploversin thetwocountriesform a distinctvertebratepopulationasdefinedin theESA, and
inclusionoftheCanadianportionoftherangein therecoveryplanisconsistentwith thespecies’
listing. Whiledelistingoftheploveris contingenton improvementin thestatusofploversin Atlantic
Canada,theestablishmentoffourrecoveryunitswithin theAtlantic Coastpopulationcanfacilitate
somerelaxationofprotectionunderbothSections7 and9 oftheESAin U.S. recoveryunitswherethe
species’numbersandproductivityhaveattainedlevelsthatprovidesufficientsecurityfor thespecies.

5. increasingtherecoverygoalafterpopulationestimateshaveincreasedis an un/airchangein
the “rules 0/thegame.”TheUSFWSdoesnotreviserecoverygoalswithoutcompellingdata. Both
ploverdemographicdataandtechniquesfor simulatingpopulationdynamicshaveimproved
substantiallysince1988. Furthermore,the 1988goalspecifiedthat the increasesneedto bespread
acrossthespecies’range.Sinceanextremelylargeproportionoftheactualincreasein population
sincelisting hasoccurredin NewEngland,theAtlantic Coastploverpopulationremainsconsiderably
morevulnerableto catastrophesthangainsin total numbersmight suggest.

6. Beachesdesignatedforpublicrecreationarebeingconvertedto wildlife refugeswithoutthe
benefit0/legislation. With theexceptionofnationalwildlife refuges,theUSFWSisnotawareofany
plovernestingsiteswhererecreationalusehasbeeneliminated,evenseasonally.Off-roadvehicleuse
hasbeencurtailedfor partoftheyearatsomesites.

7. Mobile sportsfishermenareapotentialsourceofvolunteersto assistwithploverprotection.
Volunteers,includingmobilesportsfishermen,haveindeedmadevaluablecontributionsto plover
protectionatsomesites;theremaybeopportunitiesfor increasedassistancefrom suchgroupsin the
future.

8. Photosofdeadploversin tire tracksare ‘fakes.” TheUSFWSis awareofonesituationwherea
ploverwasfounddeadin a tire rut, movedto a freezer,returnedto thesite severaldayslaterto show
investigatorswhereandhowit wasdiscovered,andwasphotographedduringthis time. TheUSFWS
is notawareofany instancesofploversthatdiedfrom othercausesbeingphotographedin tire tracks.

9. Emphasisonprotectingploversfrommotorizedvehiclesis disproportionateto theactualthreat.
TheUSFWSandothershaveplacedsubstantialemphasison reducingmanythreatsto plovers,
includingpedestriandisturbance,pets,predation,andhabitatdegradation.However,off-roadvehicles
remainoneofthemostcontroversial,andthereforeoneofthemostvisible aspectsoftherecovery
program. Ploverprotectionfrom off-roadvehiclesisnot disproportionatetothethreat,but the
controversialnatureoftheissuemeansthat it receivesmorepublic attentionthanotherrecovery
activities.
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10. Restrictionson off-roadvehiclesarenotasstringent/oressentialvehiclesas/orrecreational
vehiclesandthere/oremortalities arestill occurring. TheUSFWSagreesthatanyvehicleis a
potentialsourceofmortalityto unfledgedploverchicks,andthereforerecommendsthat useof
“essential”vehiclesbe avoidedwheneverpossible. However,theUSFWSalsobelievesthat
mortalitiesfromrecreationalvehiclesareunder-detectedrelativetomortalitiesfrom essentialvehicles.
Theprobabilityofencounteringadeadchick in asinglesetoftire trackson siteswhereafewvehicle
trips perweekoccurismuchhigherthanthatoflocatingadeadchickon asitewherefrequentvehicle
passescreatemanytire ruts thatmustbesearchedbeforesubsequenttraflic obliteratesacarcass.

11. Buffersto protectploversfrom off-roadvehiclesshouldbethesameas/orpedestrians.
Impactsofpedestriansandoff-roadvehicleson ploversareverydifferent,with vehiclesexertingmore
seriousinjuries thanpedestrians.Datain Table 1 showthatbuffersrecommendedfor vehiclesin
AppendixG aretheminimumnecessaryto avoidchickmortalities.

12. TheFWSandNPSareallowingdunerestoration,which is deleterioustoploverhabitat, atFire
IslandSeashore.Threatsdescribedin arecoveryplanarenotautomaticallyprohibitedundertheESA.
Reasonsforconcurrencewith verylimited duneconstructionwithin 500 feetofdeveloped
communitiesin 1993 and1994 aresummarizedin anAugust12, 1995 letterto theFire Island
Seashore(D.A. Stilwell, U.S. FishandWildlife Service,in litt. 1993). Futureshorelineprotection
plansundertheFire IslandInterim StormDamageProtectionPlanwill bethesubjectofconsultation
betweentheUSFWSandtheCorps;theUSFWShasalreadyexpressedgraveconcernsaboutthe
potentialimpactsofthis projectonplovers.

13. Ruleson NationalSeashoresprohibiting vehiclesfromdriving adjacentto beachgrassfoster
vegetationencroachmentinto nestinghabitatandexacerbatenestlossduetoflooding. Lowratesof
nestinundationareobservedonmanybeacheswherethe“rhizomenile” hasbeenenforcedfor many
years,aswell ason siteswhereoff-roadvehiclesarenotpermittedatanytimeofyear. Contraryto this
comment,Elias-Gerken(1994)suggeststhatvehiclesdriving too closeto beachgrasspreventthe
developmentofsparsevegetation,foundto beacharacteristicof suitablenestinghabitatin herLong
Islandstudyarea.

14. Thereisa discrepancybetweenactualpopulationtrendsandthoseprojectedusingsurvival
ratesfromMassachusettsandobservedproductivityrates. Mostoftheallegeddiscrepancyarises
becausethemodel addsthenon-breedingoneyearold adultsthatsurvivetheirsecondwinter into the
breedingpopulationthefollowing year,while the commenteromittedthis step.

15. Delistingcriterion #3, requiringthatproductivityof1.5 chicksperpair bemaintainedforfive
yearswill increasethepopulationbeyond2,000pairs. Stochasticityofsurvivalandproductivity
ratesmeansthataverageproductivityneededto achievea low probabilityofextinctionis abovethat
requiredto maintainastationarypopulation. However,the recoveryplananticipatesthatonly 2,000
pairswill receiveintensiveprotectionoverthe longterm. Indeed,the PVA assumesmuchlower
productivityfor pairsin excessofthe recoverygoal.
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16. ASection10permitshouldbeissuedto allow off-roadvehicleusein Massachusetts.A Section
10 permitthat includeslimitedrelaxationofcurrentrestrictionson off-roadvehicleusewasissuedto
MDFW in April 1996.

17. Theplanshouldbemorespecificaboutwhattype/level0/protectionwill beneededonce
abundanceandproductivityobjectivesareachieved This needis identifiedin delistingcriteria4
and5 andimplementingactionsaredescribedin tasks1.6 and2.26. TheUSFWSagreesthat types
andintensityoflong-termprotectionmustbemorespecificallydefined,butbelievesthatachievingthis
will requireexperimentationanddialoguewith affectedparties. It would beespeciallyprematureto
attemptdefinitionoflong-termprotectionneedsin portionsofthespecies’rangewherelittle increase
in abundancehasbeenachievedandproductivityremainslow. In addition,theESArequiresa
minimumoffiveyearsofmonitoringafteranyrecoveredspeciesis delisted.

18. Pipingploverproductivityfiguresshouldbecomparedwith those/orrelatedspeciesto
determinewhetherthecurrentemphasison boostingproductivityis appropriate. Availabledataon
productivityofotherCharadriidaearefrom oneorafew sitesoverlimited time periods. Thewide
variationobservedin Atlantic Coastpipingploverproductivityacrosssitesandyearssuggeststhat
datafrom oneor twostudysitesmaybeapoorindicatorof”normal” productivityfor aspecies.

19. Howwas therecoverygoal targetof400pairsforAtlantic Canadaobtained? This targetwas
formulatedon thebasisofpublishedandunpublishedliterature,discussionswith Canadianbiologists
andreportsfromU.S. biologistsfamiliarwith Canadiansitesandcurrentprotectionefforts (see,for
example,discussionon pages30-31).

20. Guideline#6 inAppendixHwill bedifficult to meeton somebeacheswith limitedaccess
points. TheUSFWSdoesnot anticipatethateveryguidelinein AppendixH would haveto bemetfor
a Section10 permit to beissued,especiallyguidelinessuchas #6 which includethecaveat“whenever
possible.” However,thecloserthatconservationplanscancometo meetingall theguidelines,the
lowertheanticipatedimpactstothesecurityoftheploverpopulation.

21. Recommendations(in AppendixF) formonitoringexclosureseveryotherdayare notfeasible
for somesites. Experiencewith exclosuresin 1995, especiallyat threesiteswhere“smart” foxes
systematicallydepredatedlargenumbersofexclosures,havereinforcedthevalueoffrequent
monitoring. In situationswhereexclosurescannotbemonitoredeveryotherday, it is recommended
(page189)thatbiologistscarefullyweigh therelativerisks andbenefitsofexclosureson thesite.

22. Potentialproductivity0/pipingploversmaybe lower at the edge0/the rangethanin thecore.
This maybetrue. However,productivitymustbehigh enoughto countermortality ratesandmaintain
a largeenoughpopulationto bufferagainststochasticevents. However,sincesurvival ratesmaydiffer
acrossthespecies’range,delistingcriterion#3 providesthatadjustmentsto for productivitygoalscan
bemadefor oneormorerecoveryunits if it is demonstratedthat lowerproductivityrateswill still
assurea 95%probabilityofpersistencefor thepopulation.
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23. Allowingtakevia Section10permitswill senda messageto thepublic that takeis biologically
soundandwill encourageincreasedviolationsoflocalprotectionmeasures.AppendixH contains
very specificguidanceaboutthecircumstancesunderwhich takecanbesustainedwithout
compromisingplover recovery.

24. Whatsurvivalrate assumptionswereusedtoformulatethe 1988recoverygoal? Nodataon
survivalrateswereavailablein 1988.

25. Therecoveryplanshouldrecognizethat competinglanduseswill affecttheability 0/some
sitesto contributeto recovery. TheUSFWSrecognizesthata numberoffactorswill affectthe
contributionofeachsiteto recovery.However,sincesuitablehabitatis limited andcompetingusesare
intenseon mostsites,efforts mustbemadeto maximizethecontributionofeach. Exceptonnational
wildlife refuges,wheretheprimarymanagementobjectiveis wildlife protection,it is consideredneither
feasiblenordesirableto completelyeliminaterecreationaluse,butprotectingpiping ploverson sites
that supportmultiple useswill requirea continuinglabor-intensiveeffort

26. Theplanshouldgiveincreasedrecognitionto thedynamicnature0/ploverhabitatand
potentialfluctuationsinplovernumbersandproductivityovertime. Theplanrecognizesthatplover
habitatisdynamicandthatsuitabilityofvarioussiteswill vary overtime (seepages29-30and 127).
This considerationwasa majorfactorin thedecisionto formulaterelativelylargerecoveryunits(see
page55) andalsounderliesguideline#4 in AppendixH.

27. The/actorscitedin comment#26mustbefactoredinto anylong-termprotectionagreements.
This concepthasbeenincorporatedinto task1.62. However,it mustalsoberecognizedthat 2,000
pairsis a vetysmallbreedingpopulationandintensivemanagementwill beneededto controlthe
variancein productivity if suchasmallpopulationis to persistoverthelongterm.

28. Goalsneedto besetona large enoughspatialscaleto allow/orchangesin suitabilitydueto
naturalcoastalformationprocesses.TheUSFWSconcurs.This is whydelistingcriteriaarebased
on multi-Staterecoveryunits. Texthasbeenaddedto thefinalplan (page127)to clarify that the
carryingcapacityestimatesin AppendixB arenot site-specificgoals.

29. Intensiveprotectioneffortswill not translateinto breedingsuccesswithoutmaintenanceof
physicalhabitatcharacteristics.TheUSFWSconcursandhasemphasizedthis point in task1.2 and
relatedsubtasks.However,theconverseisalsotrue-- that is, maintenanceofhabitatcharacteristics
will not translateinto breedingsuccesswithoutprotectionfrom otherthreats,includinghuman
disturbanceandunnaturallyhigh predationrates.

30. Whereplovernumbersare expandingand/ormanagementfundsdecreasing,it maybecome
difficult tofollow broodsto 2Sdays/orthepurpose0/determiningproductivity. A productivity
figurebasedon survivalto a lower agemaybemorefeasibleandprovidemoreaccuratedata. If a
numberofyearsofgooddatafrom anareais available,it maybepossibleto developa “correction
factor” that projectssurvivalto 25 daysbasedon ratesofsurvivalto a youngerage. Evenwhere
availabledatais sufficient to accuratelyprojectproductivity,however,intensivemonitoringmaybe
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neededuntil chicksfledgeonmanysitesin orderto determinewhenintensivepublic usemanagement
activitiesareno longerneeded.

31. IncidentaltakeunderSection10 shouldbe limitedto oneyear “experimental”permits.
Guideline#5 in AppendixH recommendsthat,whenpossible,permitsshouldbeinitially issuedfor
two to six yearsto allow areasonableperiodfor gaugingtheeffectsofthepermitandalsoto provide
opportunitiesto reevaluatepermitsin light ofchangesin theoverallstatusofthepopulation. The
guidelinealsorecognizesthatshorterpermitperiods(oneto threeyears)maybeparticularlydesirable
in theearlystagesofSection 10 permittingfor pipingplovers. A one-yearpermitmight be
appropriate,for example,if apermitallowsa relativelylargeamountoftakeor is basedonrelatively
untestedmanagementtechniques.Thevalueoffrequentre-permittingmust,however,becarefully
evaluatedagainstthetime andeffortrequiredto prepareandreviewacomprehensivepermit
application. Furthermore,oneyearof “experimentation”maybetoo shortto providemeaningful
feedbackontheeffectsofthepermit.

32. It is inappropriateto “reward” areaswhereprogresstowardsrecoveryhasoccurredby
allowingrelaxation0/restrictionsto reducethreats,specificallythreatsfromoff-roadvehicles.
Theguidelinesin AppendixH aredesignedto identify locationswherespecies’numbersand
productivityhaveincreasedtothepointwheretakecanbeallowedwithoutcompromisingtheplovers’
survival andrecovery. Furthermore,theguidelinesarenotspecificallyaimedatrestrictionson
vehicles,butareintendedto guidepreparationofconservationplansthatmight alsoinvolve non-
motorizedactivitiesand/orsignificanthabitatmodification.

33. Section10permitsarenot appropriate/oroff-roadvehicleusebecause0/themagnitudeof
damagetheydo toploversandtheirhabitat. Impactsofany proposedactivities, includingoff-road
vehicleuse,on thebirds andtheirhabitatwill beconsideredduringevaluationofSection10 permit
applicationsforpipingplovers.

34. AppendixHdoesnot addresstherequirementthatSection10 applicationsanalyzethe
alternativesto takeinducedbyoff-roadvehicles. AppendixH is only intendedto providea
conservationplanningguidancerelativeto the biology anddemographicsofAtlantic Coastpiping
plovers;moregenericrequirements,suchasanalysisofalternatives,arefoundin Federalregulations.

35. Off-roadvehicleuseshouldnot besanctionedunderSection10 becauseit is nota
“developmentproject.” Also,AppendixH doesnorspecificallycall forpermitteesto assistwith
ploverconservation.AlthoughmanySection10 permitshavebeenissuedfor developmentprojects,
theonly limitationposedin the ESA is that they mustbeissuedfor an “otherwiselawful activity.”
Section1 0(a)(2)(A)ofthe ESArequiresconservationplanspreparedby applicantsto specify
measuresto minimizeandmitigateimpactsofthe proposedtaking.

36. IssuanceofSection10permitsis inappropriatebecausecritical habitathasnot been
designated/orthepipingplover. Directionsregardingdesignationofcritical habitatandissuanceof
Section10 permitsarecontainedin separatesectionsofthe ESA andareunrelated.
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37. Issuance0/Section10permitsis contraryto delistingcriterion #4, becauseit will erodelong-
termprotectionefforts. Theplanidentifiestheneedfor long-termprotectionofplovers,but it also
recognizesthat theintensityofmanagementrequiredto sustaina recoveredpopulationmaybe less
thanthatrequiredto attaininitial gains. Theguidelinesin AppendixH arespecificallydesignedto
promotecontinuedprogresstowardsrecoveryandlong-termprotectionefforts. Task1.64statesthat
theSection 10 permitprocessmaybeavaluablemechanismfordevelopingthe long-termprotection
agreementscalledfor in delistingcriterion#4, especiallyin areaswheresignificantpopulationgrowth
hasalreadyoccurredandproductivityexceeds1.5 chicksperpair.

38. Section10permitsfor off-roadvehicleusearecontraryto theconcept0/conservingthe
ecosystemuponwhich theploverdepends.Guideline#11 recommendsthat applicantsandevaluators
ofplansconsiderhowtheycontributeto thehealthofthebeachecosystem.Specific incremental
impactsonthebeachecosystemfrom anyproposedSection 10authorizationshouldalsobeidentified.

39. Guideline#1 in AppendixH(achievementof70%0/arecoveryunit’spopulationtarget) is
arbitrarily lowandshouldbe“in the95%range.” Forreasonsstatedunderguideline#1,the
USEWSbelievesthat the700/.is appropriateasaminimumthreshold.However,theplanalsostates
that, “evenafterthe700hthresholdis attained,conservationplansshouldmaintaina cautiousapproach
to take,especiallyif otherrecoveryunitslagsubstantiallyin theirprogresstowardsrecovery.”
Furthermore,guideline#2 recommendsthatconservationplansassurethataverageproductivityremain
atorabove1.5 chicksperpair,a ratethatwill facilitatecontinuedpopulationgrowth.

40. Commenterraisesuncertaintiesconcerningestimatedcarryingcapacity/orDelaware. A
USFWSbiologistandthecommenterconductedanon-sitereviewofhabitatcarryingcapacityin
Delawarein September1995,andestimatesin thedraftplanwereconfirmed.

41. Establishmentof/our recoveryunitsis notsupportedby taxonomicreasons,andtheir
establishmentwill makeit virtually impossibleto achievetargetnumbers.Recoveryunits arenot
intendedto reflecttaxonomicdistinctions. Rather,theyareprimarilydesignedto increasesecurityof
thespeciesby assuringthat it iswell-distributed. Contraryto thenotionthat recoveryunitswill make
it moredifficult to achievetargetnumbers,theywill facilitatepromptrecognitionofimprovedstatusof
thespeciesin partsoftherangewherenumbersandproductivityhaveimproved. Seealsoresponseto
comment#4.

42. Theactualandanticipatedcosts0/recovery(AppendixJandtheImplementationSchedule)are
notjusnfiable. Thesecostsdo not reflectcoststoStateandlocalgovernments.As statedin
AppendixJ, costsreportedtherewereassembledwith theassistanceoftheStatewildlife agencies,all
ofwhich incorporatedcostinformationfrom otherStateagenciesandlocal government,aswell as
privateorganizations.

Asnotedin theImplementationSchedule,tasks1.3 and1.4, Commentscolumn(pages101 and 102),
theUSFWSbelievesthatprotectioncostscould bereducedsubstantiallyby electingprotection
strategiesthat aremorerestrictiveofotherbeachusers.For example,1993protectioncosts(average
costperpair) wereconsiderablyhigheratNPS unitsthanthoseatnationalwildlife refuges;this is
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partiallydueto thecostsassociatedwith protectingploverson NPS beachesthat receiveheavypublic
use,whereasrefugebeachesaregenerallyclosedto public useduringthebreedingseason.While the
USFWSbelievesthat it is neitherfeasiblenordesirableto completelyeliminatebeachrecreationin all
ploverhabitat,it alsorecognizesthata managementstrategythatprotectsploverson beacheswhere
public useis alsomaintainedrequiresacontinuingcommitmentofperson-power,andis inherently
expensive.Seealsotext addedto theintroductionto theImplementationSchedule,page~ in thefinal
plan.

43. Howwill adjustmentsto delistingcriterion 3 bemadeto reflectanydifferencesin survival
ratesin recoveryunits, especiallyi/bandingis notsafe? Seetask 3.5 in thefinal plan.

44. Experiencein NewJerseyshowsthatdogsshouldbebannedfrombeacheswhenchicksare
present. Dogsareadefinitethreatto plovers(seepages39 and72). Guidelinesin AppendixG
recommendthatdogsbeprohibitedduringthebreedingseasonif, basedon observationsand
experience,petownersfail to keeppetsconsistentlyleashedandundercontrol. This maybe
appropriatein NewJersey,and,if so,theUSFWSwould stronglyendorsesucha policy.

45. Anydecreasesin Section6fundingbe/oreorafterdelistingwill curtail protectionefforts.
Effortshouldbedevotedto devisinglesslabor-intensiveprotectionmethods. TheUSFWSisvery
concernedaboutthecostofthecurrentprotectioneffort andtheneedto sustaintheseeffortsoverthe
long-term. Forexample,task3.4 citesthelabor-intensive(and,therefore,expensive)natureofmany
currentmethodsofreducingthreatsfrom predators,andseeksto developnewpredatormanagement
techniquesthatarebothmoreeffectiveandefficient. However,asnotedundercomment#42,manyof
thecostsassociatedwith ploverprotectionareattributableto thedifficultiesoftrying to protectpiping
ploverson siteswhereintensivepublic useis also beingmaintained.Onepossiblefocusof
participationplanning(seepage61 final plan)maybeto seekwaysto spreadthecostsofprotection
efforts amongthestakeholders;it mayalsobeappropriatefor regionalorlocal stakeholdergroupsto
furtherevaluatethetrade-offsbetweenprotectioncostsandmaintainingpublic use.

46. The recoveryplanshouldprovidefor recoverystrategiesthatdepartfromtheguidelinesin
AppendixG. Therecoveryplancannotrecommendactivities thatarelikely to violateSection9 ofthe
ESA,unlessa legalexemptionis providedunderSection10. AppendixH is intendedto facilitatethe
exemptionprocess.

47. Theplanfails to designatecritical habitat. As providedin Section4(a)(3)oftheESA,critical
habitatdesignationis a listing process,ratherthana recoveryplanningprocess.Furthermore,
considerableprogresstowardsrecoveryofthe Atlantic Coastpipingploverhasoccurred,especiallyin
NewEngland,withoutdesignationofcritical habitat.

48. Theplan accordstoo low apriority to habitatprotection. (Commenterciteslowpriority
numbersassignedin theimplementationscheduleto tasks/orlong-termhabitatprotection). A
numberofhabitatprotectiontasks,includingdiscouraginghabitatdevelopment,interferencewith
naturalcoastalprocesses,andbeachstabilizationprojectsarepriority 1 tasks. Thetaskscitedin this
commentletter,which addressdevelopmentoflong-termprotectionstrategies,clearlyfit thedefinition
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ofpriority 3 tasks(they arenotnecessaryto preventsignificantdeclinesorsomeothersignificant
impactshortofextinction). This doesnot,however,diminishtheimportanceofthesepriority 3 tasks
for achievingfull recovery,asall tasksareconsiderednecessarycomponentsoftherecoveryprogram.

49. Delisling shouldnotoccurwhena 2,000-pairpopulationhasbeenmaintainedforfiveyears;
theseincreaseswill bequicklyerodedunlessthreatstoploversandtheirhabitathavebeen
“adequatelydealtwith.” TheUSFWSagreesmaintenanceofpopulationgainsandproductivityafter
delistingmustbeensured.This iswhy thedelistingcriteria4 and5, page58 wereincludedto provide
for long-termprotectionofthespeciesandits breedingandwinteringhabitat.

50. Theplanfails to speci)~’howcriterion #2 (verification0/theadequacy0/the2,000-pairgoal to
maintaingeneticdiversity)will beaccomplishedTask3.8 addressesthis need. Onepossible
approachis referenced,but thepossibilityofusingothermethodologiesis alsoacknowledged.

51. Theplanshouldprovidemoredetailson howlong-termprotection0/habitatwill beprovided,
especially/orwinteringhabitat in othercountries. Seeresponseto comment#17. In thecaseof
winteringhabitat,it will beespeciallydifficult to definedetailedlong-termprotectionstrategiesuntil
moreimmediateneedsto locatewinteringsitesanddeterminethethreatsareaccomplished.Recovery
tasksbuildon eachother,andmorespecificlong-termprotectionstrategieswill bedevelopedasmore
informationbecomesavailable.

S2. Theplanshouldsummarizeall Section7 consultationsandtheiroutcomes.This informationis
notnecessaryorappropriatefor recoveryplans.

53. Theplanshouldprovidemoreinformationon effortsto ‘fosterecosystem-levelprotection.”
Specificallywill theUSFWSissuea multi-speciesrecoveryplanfor theAtlantic Coastbeachand
duneecosystem?AlthoughtheUSFWSis not currentlyplanningto preparea multi-speciesor
ecosystembeachrecoveryplanfor theAtlantic Coast,recoveryplans(approvedordraft)havebeen
preparedfor thevariouslistedbeach-dwellingspecies.TheUSFWSis alsoactivelyemployingvarious
othermechanismsto fosterecosystemlevel protection,includingattentionto rarebeachstrandspecies
in plansunderdevelopmentby theUSFWS EcosystemTeams.

54. Carrying capacityestimatesin AppendixB maybe conservative,sincesomeMassachusetts
breedingsitesarenot includedandestimatesappearconservative.TheUSFWS agreeswith this
comment.Seediscussionon page30. However,giventhe limited applicationofthesedatain theplan
(forthePVA) andthenaturalfluctuationsin carryingcapacitythatoccurdueto thedynamismofthe
habitat,comprehensiverevisionoftheseestimatesat this time is not warranted.The methodology
proposedby thecommenterfor estimatingcarryingcapacityis similar to theprocessusedby MDFW
to determine“provisionalabundanceobjectives”for Massachusettsploversitesin 1995.

SS. Theguidelinesin AppendixG will endall/urure beachvisitation. Guidelinesin AppendixG
allow for uninterruptedpedestrianrecreationon beachesand allow for minimizing durationandsizeof
closuresto vehicles,contingenton intensivemonitoring. Widespreadimplementationofthese
guidelinesin Massachusettsandelsewherehasbeenachievedwhile maintainingintensivebeachuse.
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56. Theplan shouldnotetheassociationbetweenleastternsandpipingplovers,andpossible
benefitstoploversfromleastternprotectionefforts. Seepage46.

57. Commentersrecommendtheaddition 0/severalsitestoAppendicesA-D. Thesehavebeen
includedin thefinalplan.

58. Are the/ourrecoverypopulationsbasedon theanticipatedmetapopulationstructure? This
wasnot theintentoftherecoveryunit delineations.As explainedon pages54-55,the unitsare
primarily designedto assurethat therecoveredpopulationis well-distributed. Theunitswerealso
designedto belargeenoughto buffer theircarryingcapacityagainstlocalizedchangesin habitat
quality duetonaturalcoastalformationprocessesandvariationin otherenvironmentalfactors.
Developmentofa metapopulationmodelis calledfor in task3.7.

59. Is thereanyevidencethatdispersaloccurswhenhabitatsuitability declines?Declinesin
abundanceon somesiteshavebeendocumentedwhenhabitatdeclines(forexample,at Cadden
Beach/KejimikujikNationalParkin NovaScotia;seealsoWilcox 1959). However,it isnot clear
whetherthis is dueto decliningfidelity ofadultsthathavenestedon thesitein recentyearsorto
decreasedratesofcolonizationby eitherfirst-timebreedersoradultsdispersingfrom othersites.
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