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EXECUTIVE SUMMARY

CurrentStatus: The AnastasiaIslandbeachmouseis listed asanendangeredspecies,and is
restrictedto AnastasiaIsland, St. JohnsCounty,Floridaand a recentlyintroducedpopulation
at GuanaRiver StatePark, FlaglerCounty. The only two healthypopulationsare confined
to the two endsof the island. This subspecieshistorically occupiedabout
50 linear miles of beachhabitat. Currentviable populationsare restrictedto only about
3 linear miles of beachhabitat. The southeasternbeachmouse,listed asa threatened
species,formerly occurredin beachdunesalong about 175 miles of Florida’s eastcoast,
from Volusia to BrowardCounties. It is now restrictedto about40 miles of coastline,
havingbeenextirpatedin the southernportion of its historic range.

Habitat requirementsand Limiting Factors: Both subspeciesoccur only in beachdune
systemsandadjacentinterior scrubareas. Thegreatestthreatto thesebeachmice is the
continuinglossor alterationof dunesdue to humandevelopmentand use. TheAnastasia
Islandbeachmousehassucha small rangethat hurricanesand stormsare a seriousthreat to
theremainingpopulations.

RecoveryObjectives: Reclassificationof the AnastasiaIsland Beachmouseto threatened~
and delisting of the southeasternbeachmouse.

RecoveryCriteria: The AnastasiaIslandbeachmousecanbeconsideredfor reclassification
from endangeredto threatenedstatusif five viable, self-sustainingpopulationscanbe
established. Becausethe majority of this subspecies’historical rangehasbeenpermanently
destroyed,it is not likely that it canbe fully recoveredand delisted.

The southeasternbeachmousecanbeconsideredfor delisting if 10 viable, self-sustaining
populationscanbe establishedthroughouta significantportion of its historic range.

Actions Needed

:

1. Maintain and restoresuitablehabitatfor eachspecies.
2. Monitor beachmice.
3. Developreestablishmentprograms.
4. Initiate captivepropagation,if necessary.
5. Educatethe public aboutbeachmice.

Total EstimatedCost of Recovery: $133,000.

FY 94 - $12,000
FY 95 - $30,500
FY 96 - $30,500
FY 97 through FY 2002 - $10,000per year

Dateof Recovery: 2002.
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I. INTRODUCTION

Taxonomy
The oldfield mouse(Peromyscuspolionotus)is distributedthroughoutnortheastern
Mississippi,Alabama,Georgia,SouthCarolina, andFlorida. Certainsubspeciesof the
oldfield mouseoccur on beachesand dunesof theAtlantic coastof Floridaand the Gulf
coastof Alabamaand Floridaand arecollectively knownas “beachmice”. Thesedune-
dwelling micearedistinctly palerthan inland populations,andhavebeenclassifiedinto eight
subspecies,basedon minor morphologicaldifferences. ThreeGulf coastsubspecieswere
determinedto be endangeredspeciespursuantto the EndangeredSpeciesAct of 1973, as
amended,on June6, 1985 (U.S. Fish andWildlife Service(Service)1985): the Alabama
beachmouse(Peromyscuspolionotusammobates),the PerdidoKey beachmouse(P. p.
trissyllepsis),andthe Choctawhatcheebeachmouse(P. p. allophiys). A recoveryplanfor
thosethreesubspecieswasapprovedby the Serviceon August 12, 1987. Two other
subspecies,the SantaRosabeachmouse (P. p. leucocephalus)and the St. Andrewsbeach
mouse(P. p. peninsularis),occur on the Gulf coastof Florida andarecandidatesfor Federal
listing. The St. Andrewsbeachmouseis currently listed asendangeredby the Florida Game
and FreshWater FishCommission. The SantaRosabeachmouseis thoughtto bemore
securebut is currently the subjectof a Service-fundedstatussurveyby theFlorida Gameand
FreshWater FishCommission.

The Atlantic coastof Florida originally supportedthreesubspeciesof beachmice: the
AnastasiaIslandbeachmouse(P. p. phasma),the pallid beachmouse(P. p. discolor), and
the southeasternbeachmouse(P. p. niveiventris). The AnastasiaIslandbeachmousewas
describedin 1898 by Bangsasa full species,Peromyscusphasma. Osgood(1909)relegated
it to subspecificstandingunderP. polionotus. The type locality is Point Romo,Anastasia
Island, St. JohnsCounty, Florida. The southeasternbeachmousewasdescribedby
Chapman(1889)asHesperomysniveiventris. The type locality is Oak Lodge, opposite
Micco, BrevardCounty,Florida. Bangs (1898)subsequentlyplacedit in the genus
Peromyscus,and Osgood(1909)relegatedit to subspecificrankunderP. polionotus. The
pallid beachmouseis believedto be extinct (Ehrhardt1978; Humphreyand Barbour1979;
Humphrey1992). The AnastasiaIsland beachmousewasdeterminedto beanendangered
species,andthe southeasternbeachmousea threatenedspecies,on May 12, 1989 (U.S. Fish
and Wildlife Service1989). The two subspeciesare treatedin a single recoveryplanbecause
they arecloselyrelated,have similar habitatneeds,and requiresimilar recoverymeasures.

Description
The AnastasiaIslandbeachmouseand southeasternbeachmouseare largesubspeciesrelative
to other forms of thepolionotuscomplex. Ten adult Anastasiaisland beachmice from the
type locality averaged138.5 millimeters (mm) (5.40 inches(in)) in total length and53 mm
(2.07 in) in tail length (Osgood1909). Howell (unpublishedins, ca. 1940)describedthe
colorationaslight ochraceousbuff dorsally,white underparts,a unicolor tail, and indistinct
white markingson the noseand face. Ten adult southeasternbeachmice averaged139 mm
(5.42 in) in total length and52 mm (2.03 in) in tail length (Osgood1909). The southeastern
beachmouseis slightly darkerthan theAnastasiaIsland beachmouse,but palerthaninland
populationsof P. polionotus.



Distribution
The AnastasiaIsland beachmousewasknownhistorically from the vicinity of the Duval-St.
JohnsCounty line southwardto MatanzasInlet, St. JohnsCounty,Florida (Humphreyand
Frank 1992b). It currently occursonly on AnastasiaIsland, primarily at thenorth (Anastasia
StateRecreationArea) andsouth (Fort MatanzasNational Monument)endsof the island,
althoughbeachmice still occurat low densitiesin remnantdunesalong the entire length of
the island. The original distributionconsistedof about50 linear miles of beach;current
populationsoccupyabout 14 linear miles of beachwith possiblyonly 3 miles supporting
viable populations(Figure 1). Thewidth of theoccupiedhabitatvaries;Frankand
Humphrey(1992)describedan idealizedcrosssectionof dunetopographyfor Anastasia
Island which wasapproximatelyiSOm (495 ft) wide, but mostof the duneson the islandare
muchnarrowerdue to residentialconstruction.

The original distributionof the southeasternbeachmousewas from Ponce(Mosquito) Inlet,
Volusia County, southwardto Hollywood, BrowardCounty, andpossiblyasfar south as
Miami Beachin DadeCounty,Florida (Stout 1992). It is currently restrictedto Volusia
County (CanaveralNational Seashoreto 7 miles north of Volusia-BrevardCounty line),
Brevard County (CanaveralNational Seashore,Merritt IslandNationalWildlife Refuge,and
CapeCanaveralAir Force Station),and scatteredlocalities in IndianRiver County (Sebastian
Inlet StateRecreationArea, SeaviewSubdivision,TreasureShoresPark,and Turtle Trail
PublicBeachAccessarea)and St. Lucie County (PepperParkand Fort PierceInlet State
RecreationArea) (Humphrey~j ~j. 1987; Robson1989; Land PlanningGroup, Inc. 1991;
Humphreyand Frank 1992a). Formerly, this subspeciesoccurredalongabout 175 miles of
Florida’s southeastcoast;it now occupiesabout50 miles of beach(Figure2). Althoughat
some sitessoutheasternbeachmicecanbe foundas far as 1 km (0.6mi) inland (Extine
1980), mostavailablehabitatis extremelynarrow. The subspeciessurvivesin good numbers
in dunesonly 1-3 m wide in IndianRiver County,where it probablyalso usesadjacent
interior coastalstrandhabitat(Humphrey and Frank1992a).

Both the AnastasiaIsland and southeasternbeachmiceare found in coastaldunes. The most
seawardvegetationtypically consistsof seaoats (Uniola paniculata),dune panicgrass
(Panicumarnarum), railroadvine (Ipomaeapes-caprae),beachmorningglory (Ipomaea
stolonifera), and camphorweed (Heterothecasubaxillaris). Furtherlandward,vegetationis
morediverse,includingbeachtea(Crotonpunctata),prickly pearcactus(Opuntia humifusa),
saw palmetto(Serencarepens),wax myrtle (Myrica cenfera),and sea grape(Coccoloba
uvifera).
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Life History
Ivy (1949) trappedAnastasiaIslandbeachmice from sea oatsand baresandyareason
AnastasiaIsland. He subsequently(1959)reportedAnastasiaIslandbeachmice to occurin
woody vegetationasfar as 152 m (500 ft) inland. Pournelleand Barrington(1953) found
this subspeciesin woodyvegetationasfar as545 m (1800ft) inland. Extine and Stout
(1987) studiedmovementsand dispersionin the southeasternbeachmouseon Merritt Island,
BrevardCounty, andfound that both beachdunesand adjacentinland areasof scrub
vegetationwereusedby the mice.

Frankand Humphrey(1992) foundthat the besthabitatfor the Anastasiaislandbeachmouse
is characterizedby patchesof bare,loose, sandysoil. Thepresenceof sea oats is not a
requirementfor themouse;they also occur in sandyareaswith broomsedge(Andropogon
sp.). Adult AnastasiaIslandbeachmice typically weigh from 12 to 18 grams(0.4 to
0.63 ounces),but pregnantfemalesmay weigh 20 to 30 grams(0.70 to 1.05 ounces). The
youngreachmaturity at 6 to 8 weeks. Reproductionmay occur throughoutthe year,but
peakpopulationlevelsusuallyoccur in the winter.

Since all subspeciesof beachmice aresimilar in theirhabitatneeds,Blair’s (1951)findings
on the SantaRosabeachmousemay generallyapply to the AnastasiaIslandand southeastern
beachmice. He found individualsusing up to 20 burrows, usually locatedon the sloping
side of a dune, with eachconsistingof entrancetunnel, nestchamber,and escapetunnel.
The nestchamberis at a depthof 0.6 to 0.9 m (2 to 3 ft) while the escapetunnel risesto
within 2.5 cm (1 in) of the surface. Beachmice may also useghost crab (Ocypode
quadrata)burrows. Beachmiceare nocturnal,with mostactivity occurringon moonlit
nights and less activity understormy conditionsor moonlessnights. Breedingactivity was
most evident from Novemberthroughearly January,with largenumbersof immatureanimals
present. Young micemovedan averageof 432 m (1,415ft) beforeestablishinga home
range. Movementof beachmice is primarily for foraging, breeding,and burrow
maintenance.

Raveand Holler (1992)carriedout a 3-yearstudyof populationdynamicsof the Alabama
beachmouse(P. p. ammobates)at Bon SecourNational Wildlife Refugein Baldwin County,
Alabama. Populationnumbersfluctuatedseasonally,with highestnumbersin winter and
spring. Thepercentageof subadultswashighestin winter and lowest in summerwhile the
percentageof reproductivelyactive femaleswashighestin autumnand lowest in summer.
Overall, 63 percentof the mice survived4 monthsor less following their first capture,
indicatinga fast turnoverrate in the population,similar to otherwild populationsof
Peromyscuswhich havebeenstudied.

The reproductivepotentialof beachmice is generallyhigh (Ehrhardt1978). Captivebeach
mice are capableof producing80 or more young in their lifetime, with litters producedas
often as26-dayintervals(Bowen1968).
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FoodHabits
Beachmice typically feedon seedsof seaoatsand dunepanicgrass(Blair 1951)andalso eat
small invertebrates(Ehrhardt1978). Phillip Frank(pers.comm.)found that AnastasiaIsland
beachmice eatseedsof seaoats,railroad vine, and prickly pearcactus. The southeastern
beachmousecanbeexpectedto havethe samefoodhabits.

PredatorsandOtherMortality Factors
Predatorsof the AnastasiaIslandand southeasternbeachmice include snakes,bobcats,foxes,
raccoons,skunks,owls, and feralcatsand dogs. Feral housecatscanreducebeachmouse
populationsandcanbeproblemat AnastasiaStateRecreationArea (Phillip Frank,pers.
comm.). Predationfrom housecatsand competitionfrom housemice maybe restrictingthe
distributionof southeasternbeachmice at the north end of CanaveralNationalSeashore
(Seashore).Leasedhomesare locatedin this portionof the Seashore,and the areareceives
nearly500,000visitorsa year. This placesa heavydemandfor trashand litter control,and
the Seashorehastakenmeasuresto reducethe impactsof thesehumanactivitieson beach
mice (WendellSimpson,CapeCanaveralNational SeashoreSuperintendent,in litt., 1991).

Statusof Species
Viable populationsof theAnastasiaIsland beachmousecurrently occurat AnastasiaState
RecreationArea and Fort MatanzasNational Monument. The subspeciespersistson
AnastasiaIslandat points betweenthesetwo sites, but dueto beachfrontdevelopmentthese
areasare not likely to supportbeachmice far into the future. Frankand Humphrey(1992)
found AnastasiaIslandbeachmousenumbersto fluctuateseasonallybetweentwo to 90 mice
per acre,and believedthat populationsshouldbe characterizedby a rangeratherthana static
value.

Large, healthypopulationsof the southeasternbeachmouseare found on the beachesof
CanaveralNational Seashore,Merritt IslandNational Wildlife Refuge,and CapeCanaveral
Air ForceStation (U.S. Air Force 1989). Thedistribution of this subspeciesover the rest of
the historical range,however, is more limited in numbersand fragmented.

ConservationMeasuresAlreadyTaken
The AnastasiaIslandBeachmouseis protectedasanendangeredspecies,andthe
southeasternbeachmouseasa threatenedspecies,under the EndangeredSpeciesAct of
1973, asamended(16 U.S.C. 1531 ~ seq.)(Act). TheAct placesan affirmativemandateon
Federalagenciesto carry out programsfor the conservationof federallylisted endangeredor
threatenedspecies. Further,the Act requiresall Federalagenciesto ensurethat their actions
arenot likely to jeopardizethe continuedexistenceof any federallylisted endangeredor
threatenedspecies. Federalagencyactionswhich candirectly or indirectly affectendangered
andthreatenedspeciesinclude any activity that is authorized,funded,or carriedout by such
agency.
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The managersof public beacheswithin the rangeof the AnastasiaIsland and southeastern
beachmice currently restrict beachaccessto designatedcrossovers(boardwalks)to minimize
the impactsof humanson the dunesystems. Sincepublic beacheson Florida’s eastcoast
receiveheavypublic use, it is essentialthat accesscontinueto be sorestricted. Vehicular
accessis allowedon beacheson AnastasiaIsland, and at high tide vehiclessometimesenter
the dunes. Efforts to preventthis type of habitatdamageshould continue.

AnastasiaIsland beachmouse

:

The National ParkServiceis working to maintaingood beachmousehabitaton Fort
MatanzasNational Monumentandhasworkedcloselywith the Servicein reviewing
managementandprojectsaffectingbeachmice.

AnastasiaStateRecreationArea is a heavily usedpublic beach. Managementefforts are
madethereto keeppeopleandvehiclesoff the dunes,but continualvigilance is necessary.
The Division of RecreationandParks(FloridaDepartmentof EnvironmentalProtection)has
successfullyreducedferal catpopulationsin therecreationarea,and this hasbenefittedbeach
mice. Catsmay needto be removedperiodically.

In 1992to 1993, the U.S. FishandWildlife Servicefundedthe reintroductionof Anastasia
Islandbeachmice to GuanaRiver State Parkin St. JohnsCounty,historicalhabitatfor the
subspecies(Frankand Humphrey 1993). GuanaRiver StateParkis 9 miles north of the
existing populationof beachmiceat AnastasiaStateRecreationArea.
Fifty-five mice (27 femalesand28 males)were trappedat Fort MatanzasNational Monument
and AnastasiaStateRecreationArea from September24, to November12, 1992, and placed
in soft-releaseenclosuresat the statepark on September27, and November12, 1992.
Follow-up trapping wasconductedFebruary8 to 16, 1993. The entire 6.75 km (4.2mi.)
length of thepark was occupiedby beachmice; 34 were capturedand it wasestimatedthat
the populationtotalled220. The reintroductionhasbeensuccessfulthus far, despitesevere
northeasterlystormswhich causedconsiderablebeacherosionfollowing the releases.The
populationis still small, however,and it is not yet certainthat limited dunehabitatat the
parkwill maintaina viablepopulationof beachmice. This effort will continueto be
monitored.

Southeasternbeachmouse

:

The southeasternbeachmouseoccurs on landsmanagedby theNational ParkService
(CanaveralNational Seashore),the Fish and Wildlife Service(Merritt Island National
Wildlife Refuge),and the U.S. Air Force (CapeCanaveralAir Force Station). Sincethe
listing of this subspecies,severalconsultationspursuantto Section7 of the Endangered
SpeciesAct havetakenplacebetweenthe Serviceand otherFederalagenciesregardingthe
southeasternbeachmouse. CanaveralNational Seashorehastakenstepsto reducethe impact
of humanuse and garbagedisposal.
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The Anastasiaand southeasternbeachmice are listed as endangeredand threatenedspecies,
respectively,by the FloridaGameand FreshWater Fish Commission(Section39-27,Florida
AdministrativeCode). This listing, in additionto prohibiting take, encouragesconsideration
of thesespeciesin managementof StatelandsandState review of developmentplanning.

II. RECOVERY

A. RecoveryObjective
The AnastasiaIsland and southeasternbeachmice live in dynamichabitatsexposedto
recurring tropical storms. Historically, beachmice populationshaveprobably always
fluctuatedin responseto suchchanges. Dueto thecurrentdisjunct populations,beachmouse
populationsarenow probablyephemeraloverperiodsof many years. This makesit difficult
to definea viablepopulation;the long-termpersistenceof a given populationmay dependon
theability of mice from adjacentparts of therangeto recolonizebeaches.To avoid
excessiverisks of extinctionfrom demographic,catastrophic,or geneticevents,an attempt
should bemadeto establishviable populationscontainingthousandsof mice each.
Fluctuationsbelowa few hundredindividualsper populationis probablyan indicationthat
thepopulationis not likely to persistfar into thefuture. Techniquesexist for “population
viability analysis”,which canbe usedto estimatethe probability of survival, for varioustime
periods, of animal populationsof differing effectivebreedingsize. While no suchanalyses
havebeendonefor beachmice, availablehabitatis so limited that it will be difficult to
establishmanynew populationswith good prospectsfor long-term survival.

AnastasiaIslandbeachmouse

:

The AnastasiaIsland beachmousehaslost mostof its historical habitat. The northern
two-thirds of the historic distributionis now mostly unsuitablefor beachmice dueto
development.AnastasiaIsland comprisesthe southernone-thirdof the historic rangeof this
subspecies,and while beachmice are still foundalong mostof the island’s beaches,the only
remainingviable populationsarebelievedto be those at the northern(AnastasiaState
RecreationArea) and southern(Fort MatanzasNational Monument)end of the island. Due
to the high densityof beachhomesalongmostof this coast,it is unlikely that habitat
restorationsufficient to supportbeachmicecanbedone, and it is unlikely that the species
canbe fully recovered. The remainingviablepopulationscouldbe exterminatedby a single
tropical storm, with muchof the habitatdestroyedat the sametime. Contingencyplans
should be preparedto takeAnastasiaIslandbeachmice into captivity if populationsdrop to a
level at which chancesof survival in the wild decreasesignificantly. If either the Fort
MatanzasNational Monumentor the AnastasiaIsland StateRecreationArea population
becomesextirpated,considerationshouldbe given to taking mice from the remaining
populationinto captivity for breeding. The Service’sCooperativeWildlife ResearchUnit at
AuburnUniversity alreadyhasexperiencemaintainingbreedingcoloniesof Choctawhatchee,
PerdidoKey, andAlabamabeachmice, and would be an appropriatefacility to establisha
breedingcolony of the AnastasiaIsland beachmouse.
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The recoverygoal for this subspeciesis to reclassifyit asa threatenedspecies. Before this
action is considered,the following conditionsshouldbe met:

1. The continuedviability of thebeachmousepopulationsat the northernand southern
ends of AnastasiaIslandmustbe assured. Naturalpopulationfluctuationsmustbe
shownto remainwithin limits adequateto avoidextinctionfrom chanceeventsor
geneticdeterioration(e.g., inbreedingdepressionor excessivelossof heterozygosity).
Accordingly,eachpopulationof themouseshould supporta breedingpopulation
of 500 if the subspeciesis to beconsideredfor reclassification.

2. At leasttwo moreviablepopulationsshould beestablished.Thesepopulationsshould
be within the mainlandportionof the historic rangeof the subspecies.However, the
only sitewith any potential for this appearsto be the coastalportion of GuanaRiver
StatePark, managedby the FloridaDepartmentof NaturalResources.As discussed,
efforts are currentlyunderwayto reestablishbeachmiceat this site. It is uncertainif
sufficientdunehabitatexistsat the site, but the areais basicallymanagedin a manner
compatiblewith the existenceof beachmice. GuanaRiver StateParkincludesa
longerbeachthanthose at AnastasiaStateRecreationArea and Fort Matanzas
NationalMonument,possiblyprovidinggreaterprotectionfrom storm damage.

3. All populationsshouldbe monitoredfor at least5 consecutiveyears to assurethat
condition 1 is met beforeconsideringreclassification.

Southeasternbeachmouse

:

The recoverygoal for the southeasternbeachmouseis to delist it. Delisting canbe
consideredif the following conditionsare met:

1. Viable populationsare maintainedon the five public land areaswherethe subspecies
currently occurs. Eachpopulationshouldnot fluctuatebelow aneffectivebreeding
sizeof 500 individuals.

2. Five additional viablepopulationsare establishedthroughoutthehistoric rangeof the
subspecies.If acquisitionof the Archie Carr National Wildlife Refugeis completed,
this areamay provide reintroductionsites for one or more populations. The primary
purposeof the Refugeis to protectnestingbeachesfor the loggerheadseaturtle; this
goal is compatiblewith themaintenanceof suitablehabitatfor beachmice.

3. Thesepopulationsshouldbe monitoredfor at least5 yearsbeforeconsidering
delisting. If delisted,thesepopulationswill continuedto beperiodically monitoredas
requiredby the Act.
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B. Outline Narrativefor RecoveryActions Addressing Threats

1.Protectbeachmousehabitat. The rangesof the AnastasiaIsland and southeastern
beachmice are in coastalareasmanagedand usedby humans. Most beachesin the
rangeof the mice havepublic access,and humanuseis heavy. Humanuseof
beachescanbe compatiblewith the continuedexistenceof beachmice if suchuse is
managedto avoid damageto the dunesandadjacenthabitatsusedby the mice.
Maintainingand improving remaininghabitatis essentialto the survival of beach
mice. Extine and Stout (1987)studiedthe useof habitatby thesoutheasternbeach
mouse,andFrankand Humphrey (1992)havestudiedhabitatuseby the Anastasia
Island beachmouse. Thesestudiesindicatethe importanceof protectingbothbeach
dunehabitatand scrubhabitatsinterior to thedunes.
11. Usevrovisionsof ESA to Protectbeachmice. Consultationspursuantto

Section7 of the Act aremostlikely to be requiredfor activities of the
U.S. Fish and Wildlife Service,the National ParkService,the U.S. Air
Force,the U.S. Army Corps of Engineers,and the FederalEmergency
ManagementAgency. The Serviceshouldevaluateprivatedevelopment
activities to determineif they will violate thetakeprovisionsof Section9
of the Act. Takeincidental to suchactivities canbepermittedonly under
Section 10(a)of theAct, and requiresthedevelopmentof a habitat
conservationplan. Projectsrelatedto themissile launchmissionof Cape
CanaveralAir ForceStationwill continueto involve land clearingand other
impactsthat needto be evaluatedin termsof impactson the southeastern
beachmouse. Projectswhich mayaffect theconservationof beachesoccupied
by beachmice, suchasjetty constructionandbeachrenourishment,require
Federalpermits and are thereforesubjectto Section7 consultationunder the
Act. Jetty constructioncouldresult in the redistributionof sand.
Renourishmentcan result in unnaturalcompactionof beachsands. Humanuse
of Fort MatanzasNationalMonumentandCanaveralNational Seashoreneeds
to be managedin sucha way asto minimize humanimpactson dunesand
adjacentinterior habitats.

12. Protectbeachmousehabitaton private lands. Landownersshould be
encouragedto managetheirpropertiesin ways compatiblewith the continued
existenceof healthydunehabitatand beachmice. The Serviceshould interact
with theseownersby providingtechnicaladviceor enteringinto cooperative
agreementsto effect beachmouseconservation.

13. Implementor encouragespecific mana2ementactions. The habitatneedsof
beachmice arewell enoughunderstoodthat severalmanagementneedscanbe
specified.
131. Preventdestructionof beachmousehabitat. Roads,parking lots,

buildings, and otherconstructionshould be set backbehindprimary
dunesand if possibleoutsidebeachmousehabitat. Vehiclesand foot
traffic shouldbe prohibitedfrom dunes. Dunecrossovers(boardwalks)
should be providedat essentialbeachaccesspoints to avoid dune
erosion and blowouts. Beachrenourishmentprojectsshould avoid
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damagingbeachmousehabitat. Potentialoil spill cleanups,or
restorationof beachesfollowing othernaturalor manmadecatastrophes,
mustalsobe carriedout in a way to minimize adverseeffectson the
dunes.

132. Preventestablishmentof exotic animalsand plants. Humanvisitation
andresidencein and nearbeachmousehabitatmakeit likely that exotic
animalsassociatedwith man(primarily cats, dogs,black rats and house
mice) will becomeestablished. Theseanimalsarea potential threatto
the survival of beachmice throughpredationor competition. To
minimize theserisks, the following tasks shouldbe addressed:
1321. Discoura2efree-ranain~catsand does. Ordinances,regulations,

covenants,deedrestrictionsandothermechanismsshould be
usedto discouragethe introductionandestablishmentof dogs
and catsin beachmousehabitat.

1322. Removecatsand doesfrom beachmousehabitat. Land
managersshouldestablisha thresholdfor sightings,sign, or
reportsof feral animals(especiallycats) in beachmousehabitat.
When the thresholdis exceeded,feral animalsshouldbe trapped
and removed.

1323. Discourageestablishmentof exotic rodents. Old world rats and
mice areubiquitousaroundhumandevelopment. The
establishmentand spreadof theseanimalscanbediscouragedby
efficient containmentandpromptremovalof garbagefrom
residencesand recreationalareas,andby minimizing thedeposit
of materials(e.g., constructionmaterials,riprap, or other
debris) in beachmousehabitatthat mightprovideshelterfor
exotic rodents. Rodenttrapsorpoisonsthatmight affectbeach
mice shouldnot be usedin beachmousehabitat.

1324. Discourageestablishmentof exoticplants. Exotic plantsarenot
currently a threatto the AnastasiaIsland or southeasternbeach
mouse,but coastalplant communitiesoccupiedby beachmice
should bemonitored

2. Monitor beachmice. Both subspeciesshouldbe monitoredto assurethat further
declinesin rangeand numbersdo not occurwithout recoveryactionsbeing taken.
Monitoring will also provide informationon sites from which to select animalsfor
reintroduction. Both trapping and sign shouldbeusedin monitoring thesesubspecies.

3. Reestablishpopulations. Recoveryof the southeasternbeachmouse,and
reclassificationof the AnastasiaIsland beachmouse,will require the reestablishment
of populationswithin the historic rangeof eachsubspecies.
31. Identify recipientsites. Suitablesiteswithin historic rangesfor reintroductions

must be securedthroughagreementswith agencyor private owners.
Restorationor habitatimprovementmaybe necessaryto makethe sitessuitable
for reintroducingbeachmice.
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32. Identify donorpopulations

.

321. Determinepopulationsize and healthof potentialdonorpopulations

.

Mice shouldbe removedfrom populationsthat canwithstandsuch
removalwithout damage;ideally, donorsitesshould support several
hundredmice. Healthy-appearingstock should be selected.

322. Obtainstockfor translocation. Ages and sexratios of mice to be
translocated,and timing of the translocation,mustbe selected.
Previoustranslocationsof AnastasiaIslandbeachmice haveinvolved
trappingmice from donorsites at high populationlevelsduring fall and
winterand releasingmice at a 1:1 sexratio.

33. Releasemice into new sites. “Soft release”techniques,suchaspreviously
usedin reintroducingbeachmice in the Floridapanhandle,should beused.
Oncemiceare reproducingat a releasesiteadditional releasesmay be “hard”;
that is, without enclosures.

34. Monitor introducedpopulations. Periodicmonitoring is necessaryto determine
the successof the introductions. The processmay needto be repeatedor
modified beforereintroductionsucceeds.

4. Initiate captivepropa2ation. Furtherdeclines in the AnastasiaIsland beachmouse
may requirethat a breedingcolony be establishedto preventextinctionof this
subspecies.
41. Identify donorsite for breedingstock. Removalof breedingstock should be

donein sucha way asto minimize adverseimpacts on donorpopulationsand
maximizegeneticdiversity in the breedingstock.

42. Establishbreedingcolony. Proceduresalreadydevelopedfor maintaining
breedingcoloniesof Gulf Coastbeachmice shouldbe followed.

43. Identify andpreparerecipientsites. Seetask 31 above.
44. Reintroducemice. Seetask 322 above.
45. Monitor successof new populations. Seetask 34 above.

5. Educatepublic. The generalpublic regularly usesbeachareasin and adjacentto
beachmousehabitatfor recreationalpurposes. Public support for beachmouse
recoveryshould thereforebe encouraged.Thepublic shouldunderstandthat
continuedexistenceof beachmice is an indication that healthybeachanddune
systemsarebeingmaintained. Responsibleagenciesshouldproducebrochures,signs,
and othermaterialsto educatethe public aboutthe ecological role of beachmice in
beachand dunecommunities. The public shouldbe informedof recreationalpractices
that arecompatiblewith the continuedexistenceof beachmice.

12
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Ill. IMPLEMENTATION SCHEDULE

Priorities in columnone of the following implementationscheduleareassignedasfollows:
1. Priority 1 - An actionthat mustbe takento preventextinctionor to preventthe

speciesfrom declining irreversibly in the foreseeablefuture.
2. Priority 2 - An actionthat mustbe takento preventa significantdecline in

speciespopulation/habitatquality or someothersignificantnegativeimpact
short of extinction.

3. Priority 3 - All otheractionsnecessaryto meetthe recoveryobjective.

Key to AcronymsUsedin ImplementationSchedule
AF CapeCanaveralAir ForceStation
COE U.S. Army Corps of Engineers
DEP Division of Recreationand Parks,Florida Departmentof Environmental

Protection
FMA FederalEmergencyManagementAgency
TE Division of EndangeredSpecies,U.S. Fishand Wildlife Service
MI Merritt Island National Wildlife Refuge,U.S. Fish and Wildlife Service
NPS CanaveralNational Seashoreand Fort MatanzasNational Monument,National

ParkService
REF Division of Refuges,U.S. FishandWildlife Service
RES Region8, Division of Research,U.S. Fishand Wildlife Service
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RECOVERY PLAN IMPLEMENTATION SCHEDULE

Priority Task # Task Description Task Duration ResponsibleParty
Reg. Div. Other

Cost Estimates($OOOs)
FY94 FY95 FY96

Comments

11 Protectbeachmice
through ESA
provisions.

Ongoing 4
4

TE
REF MI

NPS
AF
COE
FMA

1 1

112 Protectbeachmice
on privatelands.

Ongoing 4 TE GFC 1 1 1

131 Preventdestruction
of beachmouse
habitat.

Ongoing 4
4

TE
REF MI

DEP
NPS
AF
GFC

0.33
0.33
0.33

0.33
0.33
0.33

0.33
0.33
0.33

Shouldbe
little increased
cost over
existingdune
protection
programs.

41 Identify donor site
for breedingstock
(AIBM).

1 year 8
8

TE
RES

DEP
NPS

Involves tasks
41 and 42.
Seealso 43,
44, 45, and 5.
Contingency
tasksif AIBM
population
significantly
declines.

142 Set up breeding
colony (AIBM).

Ongoing 8
8

TE
RES 2 2 2

2 132 Preventestablishmentof
exoticplants, animals.

Ongoing 4
4

TE
REF

MI
DEP
NPS
AF
GFC

0.1
0.2
0.1
0.1

0.1
0.2
0.1
0.1

0.1
0.2
0.1
0.1

Should be
little increased
costover existing
duneprotection
programs.
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RECOVERYPLAN IMPLEMENTATION SCHEDULE

Priority

2

3

3

3

3

3

3

3

3

Task#

2

31

32

33

TaskDescription Task Duration ResponsibleParty
Reg. Div. Other

4 TE
DEP
NPS
AF

4 TE
DEP

4 TE

4 TE
8 RES

8 RES

4 TE
8 RES

DEP
NPS

4 TE
8 RES

DEP
NPS

4 TE
8 RES

DEP
NPS

4 TE
DEP
NPS
GFC

Cost Estimates($OOOs)
FY94 FY95 FY96

3 3 3
1 1 1
1 1 1

0.5

2 2
8 8

2 2

Comments

Monitor populationsand
range.

Ongoing

Identify recipientareas. 1 year

Identify donor populations. 1 year

Releasemice into new
sites.

1 year

34

43

44

45

5

Monitor introduced
populations.

Identify and prepare
recipientsites.

1 year

2.5
2.5

1
1

1

2.5
2.5

1
1

1

For tasks43 to 45,
seecommentsat
task 41.

Reintroducemice. 1 year

Monitor introduced
populations.

1 year

1Educatepublic. Ongoing Seecommentsat
task 41.
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IV. LIST OF REVIEWERS

Reviewcopiesof the Technical/Agencydraft of this recoveryplan were sentto the following
organizations,stateagencies,andindividuals. Written commentswere receivedfrom those
markedby an asterisk(*).

Dr. Phillip A. Frank*
FloridaGameand FreshWater

Fish Commission
Route3, 193-D CypressDrive
Big PineKey, Florida 33043

Mr. Ron Hight, RefugeManager
Merritt Island NationalWildlife Refuge
PostOffice Box 6504
Titusville, Florida 32780

Dr. NicholasR. Holler*
U.S. Fishand Wildlife Service
AlabamaCooperativeFish and Wildlife ResearchUnit
Departmentof Zoology and Wildlife Science
Auburn University, Alabama36849-5414

Dr. Robin B. Huck*
Division of Recreationand Parks
Florida Departmentof EnvironmentalProtection
1340-A AlA South
St. Augustine,Florida 32084

Mr. Olin Miller
6550 TH, ABG-dee
PatrickAir ForceBase,Florida 32925

Mr. WendellSimpson,Superintendent*
CanaveralNational Seashore
Post Office Box 6447
Titusville, Florida 32782-6447

Dr. I. JackStout
Departmentof Biological Sciences
University of CentralFlorida
Orlando, Florida 32816
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Superintendent
Castillo de San Marco National Monument
1 Castillo Drive, East
St. Augustine,Florida 32084

Mr. Don Wood*
Florida Gameand FreshWater FishCommission
620 SouthMeridian Street
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