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Disclaimer

Recoveryplansdelineatereasonableactionswhich arebelievedto be requiredto

recoverand,’orprotect listedspecies.Plansarepublishedby theU.S. Fishand

Wildlife Service,sometimespreparedwith the assistanceof recoveryteams,

contractors.Stateagencies,andothers. Objectiveswill beattainedandany

necessaryfunds madeavailablesubjectto budgetaryandotherconstraints

affectingthe partiesinvolved, asxvell as the needto addressotherpriorities.

Costsindicatedfor taskimplementationand/or time for achievementof recovery

areonly estimatesandsubjectto change.Recoveryplansdo not necessarily

representthe viewsnorthe official positionsor approvalof anyindividualsor

agenciesinvolved in the planformulation.otherthanthe U.S. FishandWildlife

Service. They representthe official positionof thc U.S. FishandWildlife Service

wily aftertheyhavebeensignedby the RegionalDirectoror Directoras

approved. Approvedrecoveryplansare subjectto modificationasdictatedby

new findings,changesin speciesstatus.andthecompletionof recoverytasks.

LiteratureCitation shouldreadas follows:

U.S.Fish andWildlife Service. 1998. PointArenaMountainBeaver(Aplodontia

ru/a nigra (Rafinesque))RecoveryPlan. Region 1, Portland,OR. 71 pp.

Additional copiesmaybe purchasedfrom:

FishandWildlife ReferenceService

5430GrosvenorLane,Suite 110

Bethesda,Maryland20814

301/492-3421or 1-800-582-3421

The fee for the Planvariesdependingon thenumberof pagesof the Plan.
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Executive Summary

CurrentSpeciesStatus: The Point Arenamountainbeaver(4plodontiarufa

nigra,) is a federally listedendangeredsubspecies.This subspeciesof mountain

beaveris only knownfrom a smallareaof coastalMendocinoCounty,California,

where26 apparentlyseparatepopulationshavebeenfound, with an estimated200

to 500 animalstotal. Potentialthreatsto thehabitatofthespeciesinclude
eliminationor degradationfrom landdevelopment,grazing,timberharvest,and

invasionby alien plant species. Directthreatsto the subspeciesmay include

predationby householdpetsandferal animals,poisoning,geneticisolationand

geneticdrift, andhumancauseddisturbance.Basicbiological dataarelacking to

determinethe level ofvulnerabilityof themountainbeaverto eachof these

factors.

Habitat RequirementsandLimiting Factors: A. r. nigra requiresacool moist

environment. It lives in undergroundburrowsystemsunder densestandsof

perennialvegetationwheresoil conditionsallow for easyexcavation.

RecoveryObjective:The ultimateobjectiveofthis planis to delist thePoint

Arenamountainbeaver,however,criteriafor downlistingto threatenedarealso

established.

RecoveryCriteria: Thespecieswill be consideredfor downlistingwhen:

1. At least16 populationsareprotectedfrom human-caused

disturbancein perpetuity. Eachpopulationshallcontainat least20

hectares(49 acres)of suitablehabitatof which at least10 hectares

(25 acres)areoccupiedhabitat.

2. Thesepopulationsshall haveameandensityof atleast4 Point

Arenamountainbeaversper hectare(1.6per acre)of occupied

habitat,unlessnewdatashowthata lowerdensity is healthyand

stable.

3. All 16 populationsarestable(i.e., no morethana25 percent

changein estimatedpopulationsizefrom highestto lowestvalue)

or increasingfor aperiodofat least10 years(following attainment
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of criterion #1),as documentedthroughestablishmentand

implementationofa scientificallyacceptablepopulation

monitoringprogram.

4. Theamountof additionalhabitatneededfor population

interconnectivity,travel,anddispersalhabitathasbeendetermined.

5. Sufficient informationis availableto permitadaptivemanagement,

andany managementactionsnecessaryto ensurethecontinued

successof thesepopulations(in criterion #1) havebeenfully

implemented.

The species

1.

will be consideredfor delistingwhen:

Thirty populationsareprotectedfrom disturbancein perpetuity.

Eachpopulationshall containat least20 hectares(49 acres)of

suitablehabitatofwhich at least10 hectares(25 acres)are

occupiedhabitat.

2. Thesepopulationsshallhavea meandensityof at least4 Point

Arenamountainbeaversper hectare(1.6per acre)of occupied

habitat,unlessnewdatashowthat a lowerdensityis healthyand

stable.

3. All 30 populationsarestable(i.e., no morethana25 percent

changein estimatedpopulationsizefrom highestto lowestvalue)

or increasingfor aperiodofat least15 years(following attainment

of criterion#1),asdocumentedthroughestablishmentand

implementationofa scientificallyacceptablepopulation

monitoringprogram.

4. Additionalhabitatneededfor populationinterconnectivity,travel,

anddispersalhabitathasbeenprotectedandis beingmanaged

appropriately.
5. Adaptivemanagementprescriptionshavebeendeterminedand

implementedfor all populations.

ActionsNeeded:

1. Protectknownpopulations.

2. Protectsuitablehabitat,buffers,andcorridors.

3. Developmanagementplansand guidelines.
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4. Gatherbiological andecologicaldatanecessaryfor conservation

of the subspecies.

zi. Determinefeasibility of, andneedfor, relocation.

6. Monitor existingpopulationsandsurvey for new ones.

7. Establishan outreachprogram.

EstimatedCostof Recovery: $1 ,047.000±.Thetotal costofthis recoveryeffort

couldbe higherthanthis figure. Thecostsfor severaltasksneededfor recovery

havevet to be determined.

DateofRecovery: Downlisting could be initiated in 2015 anddelistingby 2025.
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I. Introduction

A. DESCRIPTION

The Point Arenamountainbeaver(Aplodonhiaru/a nigra,) waslistedas a federally

endangeredspeciesby the U.S. FishandWildlife Serviceon December12, 1991

(50 FR 64716). It is alsolisted asahighestpriority “Speciesof SpecialConcern”

by the Stateof California (Williams 1986). This subspecieshasbeengivena

recoverypriority numberof 3 given that it is facedwith a highdegreeof threat

andhasa high recoverypotential.

The first publishedaccountof mountainbeaver.Aplodontiaru/a (Rafinesque),

comesfrom the journalsof Lewisand Clarkin 1805 (Godin 1964). ThePoint

Arenasubspecieswas originally describedby Taylor (1914)asa separatespecies,

.4plodon;ianigra, becauseof its uniquecolorandcertainanatomicalfeatures.It

waslater revisedto subspeciesstatus.Aplodonhiarufa nigra, dueto overlapof

characteristicswith othersubspeciesand lackof representativespecimens(Taylor

1918). This classificationhasbeenupheldthroughseveralrevisions(Dalquest

andScheffer1945. Hall and Kelson 1959,Hall 1981). A considerabledegreeof

geographicalandindividual variationexists within subspeciesofAplodontia

(DalquestandScheffer1945). Isolationis probably’amajor factor in the

speciation(ic., the processof differentiationinto speciesandsubspecies)of the

genus(Finley 1941).

Themountainbeaverhasbeencomparedto an overgrownpocketgopher(Ingles

1965)anda muskratwithout a tail (Racy 19?% Its body is stout,compactand

cylindrical. An averageadult measuresslightly morethan30.5 centimeters(1

foot) in lengthandweighs0.8 tol .8 kilograms (2 to 4 pounds)(Feldhamerand

Rochelle 1982). The skull is relatively broad,massive,laterally compressed.and

notablefor its flat uppersurfaccandlack of postorbitalprocesses(spurof bone

abovethe eve socket)(Hall 1981). Long,stiff whiskers(vibrissae)arepresenton

thenose.andguardhairsareplentiful in the fur. A little patchof white hair

occursat the baseof eachear. The evesandearsarequite small. Limbs areshort,

the fore andhind limbs of aboutequallength. The forefeethavefunctionally
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opposedthumbs,andall digits havelong,curvedclaws. A distinctivefeatureof

its externalanatomyis its cylindrical stumpof atail.

SeveralcharacteristicsdistinguishthePointArenamountainbeaverfrom other

subspecies.Themost obviousis its uniqueblackcoloration. Theoutlineof the

nasalsis alsodistinctive, asare somecranialmeasurements(Taylor 1914). A. r.

nigra is alsothesmallestof theCaliforniansubspecies.

Themountainbeaver,alsoknownassewellel,boomer,andmany othernames,is

not closely relatedto truebeavers(Castor). Aplodontia are consideredto be the

oldestgroupof living rodents,beingthe soleextantmemberof thesuperfamily

Aplodontoidea,whichhasbeenalmostmorphologicallyunchangedin thefossil

recordsincetheMiocene(Simpson1945). This “living fossil” is thoughtto be

ancestralto thesquirrelfamily (Shotwell 1958).

B. GEOGRAPHICAL DISTRIBUTION

ThePointArenamountainbeaveris knownonly from its typelocality, anareaof

about62 squarekilometers(24 squaremiles), entirely in westernMendocino

County (Camp1918). The sevensubspeciesof mountainbeaverarefound in

cool,moistclimatesalongthePacific CoastofNorth America, from southern

British Columbiato Point Reyes,Californiaand eastto theCascadeandSierra

NevadaRanges(Scheffer1929)(Figure 1). Foursubspeciesarefoundalong the

northerncoastof California theHumboldtmountainbeaver(Aplodontiarufa

humboldtiana),the PointReyesmountainbeaver(A. r. phaca),thePoint Arena

mountainbeaver(A. r. nigra), andthe Pacific mountainbeaver~JA.r. pac~fica,,).

ThePoint ArenaandPoint Reyessubspeciesareisolatedby considerable

distances(Steele1986). ThePoint Arenamountainbeaveris about130

kilometers(80 miles) southoftheHumboldtmountainbeaver,andthePoint

Reyesmountainbeaveris 100kilometers(60 miles)southof the Point Arena

mountainbeaver.Thelengthof time thesepopulationshavebeenisolatedis not

known. Also, notethat theSierraNevadamountainbeaveris not endemicto

California, as it hasbeencollectedwithin theNevadaportionof the TahoeBasin.

Historical recordsof A. r. nigra arescarce(Table 1). Camp(1918)reportedthat
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“colonies”extendfrom the town of Point Arenato Alder Creek, 12 kilometers

(7.5miles) to thenorth. This rangewasextendednorth another7 kilometers(4.5

miles) whenanimalswerecollectedat ChristiansonRanchin 1951 by Pfeiffer. In

1991, whenthespecieswaslisted asendangered,10 populationshad beenlocated

at Mallo PassCreek.Irish Gulch.Alder Creek,ManchesterBeachStatePark,

LagoonLake.Lower HathawayCreek,andPoint Arena(U.S. FishandWildlife

Service1991). Currently,at least26 apparentlyseparatepopulationsareknown

(Table2), includingpopulationsalong Mills Creek,Mallo PassCreek,Irish

Gulch,Alder Creek,ManchesterBeachStatePark,LagoonLake,Lower

HathawayCreek,Point Arena,lowerandmiddle BrushCreek,andHathaway

Creek(Figure2). The sizeof the total knownpopulationis roughly estimatedto

be 200 to 500 animals(D. Steele,T. Wooster,unpublisheddata).

C. HABITAT

Mountainbeaverlive in undergroundburrowsystemswith openingsunder

vegetation(Scheffer1929),oftenon steepnorth-facingslopesor in gullies (Steele

1986). Theburrowsare foundin moistareaswith well-drainedsoil (Ingles 1965).

Studiessuggestthat themost importantfactorsin habitatusearea cool thermal

regime,adequatesoil drainage,and abundantfoodsupply(Beier 1989),ahigh

percentcoverof small diameterwoody material,andsoft soil (Hackerand

Coblentz1993). Mountainbeaverrequirelargeamountsof lush vegetationfor

survival (Voth 1968). Distribution limits areassociatedwith rainfall andsoil

conditionsthatpromotelush vegetationandhigh humidity within burrows(Voth

1968).

Within therangeofthePoint Arenamountainbeaver,thehistoricalconversionof

heavily forestedareasto agriculture,includingcattlegrazing,mayhavealteredthe

distributionof populations(T. Woosterin litt. 1997). To date,no burrowsystems

ofthePoint Arenamountainbeaverhavebeenfoundin aforestsettingoflarge

treeswith largeroot systems(T. Woosterin lilt. 1997). Oneburrowsystemwas

foundin Mills Creekwhereseveralof theentranceswerefoundunderthelive
rootsof a redwoodtree,but the remainderof thesystemwasawayfrom thetreein

open.low vegetation(T. Woosterin litt. 1997). Studiesdoneon Oregon

subspeciesof mountainbeaver(HumboldtmountainbeaverandPacific mountain
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beaver),haveconfirmedthatpopulationsarevery low in denseconifer stands

(Hooven1973). Brushyopeningsin standsprovidesuitablehabitatthatoften

supportspopulationsof thesesubspecies(Hooven1973).

Populationsof the Point Arenamountainbeaverarefound in avariety of habitat

types includingcoastalscrub,coastalstrand,conifer forest,andriparianplant

communities(Steele1986). Thevegetationat the Point Arena,Lower Hathaway

Creek. LagoonLake.Alder Creek. andMallo PassCreeksitesis coastalscrub.

Commoncoastalscrubspeciesinclude cow parsnip(Heracleumlanatu,n,~,coyote

brush (Baccharis pi/zdcris). wax myrtle (Mvriea cali/braica). California

blackberry (Ruhusursinus).salmonberrv(R spectabilis),andthimbleberry(R.

parvi/lorus). Riparianvegetationis presentatseveralpopulationlocations.

Commonspeciesincludeskunkcabbage(Lysichitumamericanun~,horsetail

(Equiselurntelmateja),willows (Salixlasiolepisand£ sitchensis,),red alder

ilnus rubra,), wood rose(Rosagymnocurpa).andCalifornia blackberry. The

Irish Gulchsite hasa coniferoverstorywith Douglas-fir(‘Pseudolsugamenziesii,),

grandfir (Abicsgrandis), andBishop pine(PinusmuricataY Theunderstory

includeselementsof both riparianandcoastalscrubhabitats,including

thimbleberr, stingingnettle (Urlica sp.). swordfern (Polvstichu,nmnunitunp,

salmonberry.andelderberry(Sambucussp.)

At leastthreemountainheaversitesat ManchesterBeachStateParkoccupya

habitattypethatdiffers from thatof otherpopulations(Steele1986). These

populationsarefound in stabilizeddunesdominatedby bushlupine ‘Lupinus

arhoreus andothercoastalstrandspeciesincludingcoyotebrush,coastgoldenrod

(.%o/idago.~pathuhaa) dunegrasses,andice plant (Yiarpohro/usspj. The soil on

thesedunesis morestabilizedandcompactedthanthat foundon opendunes,

thereis substantiallymoregroundcover,andburrowopeningsarefoundunder

shrubs. Thesesitesoffer lesscover, fewer foodplants, andpoorerburrowing

conditionsthanotherA. r. nigra sites,but thesesmallpopulationsseemto have

persistedover10 yearsof observation(D. Steelepers.obs.).

A recentlydiscoveredpopulation(populationi.d. #21 in Table2), on thesouth

sideof the GarciaRiver, is about15 meters(50 feet) from the river,betweena

riparianzonedominatedby red alderandCalifornia laurel (Umbellularia
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cal~fornica),andahill slopeforestedwith redwood(Sequoiasempervirens)and

grand fir. Thecolony areais coveredby dense,1.0to 1.2 meters(3 to 4 feet) high

vegetationdominatedby cow parsnip,stinging nettle,horsetail(Equisetum

arvense),and Californiablackberry. Shrubsofcascara(Rhamnuspurshiana)and

coyotebrushsurroundthesiteon all but thenorth side(A. Mohr pers.comm.

1996).

Largeareasof seeminglysuitablehabitatare unoccupiedby mountainbeaver.

Camp(1918)notedthat (in observationsof thePoint Reyesmountainbeaver)

“overcrowdedconditionsmayprevail in oneplace,while territory ofthesame

characterremainsunoccupiednearby”.

In their 5-yearstudy of Point Arenamountainbeaver,NorthenandFitts (1993,

1998) investigatedthe typesofvegetationfoundin associationwith this

subspecies.In their studies,vegetativefactorswereanalyzedin termsof their

relationshipwith total burrowsat threesites: Alder Creek, Kinney Road,andthe

AT&T site.

Resultsindicatedthatburrowsaremostcommonin moderatelytall vegetationof

mesicsites;presenceof burrowscorrelatedsignificantly with plant heighton all

sites. Accordingto NorthenandFitts (1993), agroupingof shortplantson the

southernportionof Alder Creekwasnegativelycorrelatedwith burrows,but many

oftheplant specieswerepositivelyassociatedwith eachother,including

Californiapoppy(Eschscholziaca1~fornica),springvetch( Vicia sativa),English

plantain(Plantagolanceolata),sheepsorrel (Rumexacetosella),andgeranium

(Geraniumspp.).

Overall,theKinney Roadstudy site (NorthenandFitts 1993)showedthelargest

numberof plant speciesthatstronglycorrelatedbothpositivelyandnegatively

with mountainbeaveractivity, suggestingthatthe environmentalgradientis

steeperbetween“good~’ and“bad” habitaton this sitethanthe two othersites.

Positiveassociationwasobservedwith Pacific reedgrass(Calarnagrostis

nutkaensis),coyotebrush,yellow bushlupine, all tall perennials,andmany

smallerassociatespecies.Northen andFifis (1993)speculatethat the largerplants

helpestablisha ‘~microclimate” in which somesmallerfood plantsgrow (e.g.,
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miner’s lettuce(Claytoniaperfoliataspp.perfoliata)).

NorthenandFilis (1993)revealedthatatleasttwo differentassociationsof taller

plantssupportmountainbeaver;an areadominatedby California reedgrasson

Kinney Road,andan areahavingmoist coastalbluff associateson Alder Creek.

NorthenandFitts (1993)hypothesizethatthe Point Arenamountainbeaveris

morerestrictedto plant speciesper Se,than to thesoil andclimatic conditionsthat

favor such plant associations.

In their 1997study.NorthenandFitts (1998)found thatbuglehedgenettle

(Stachysa,lugoidesvar. rigida) seemedto be apreferredplant, andwas common

on all threestudysites. Bush lupineandseasidewoolly sunflower(Eriophyllum

sjaechadi/bliu.’n)werealso foundto befrequentlyutilized by the mountain

beaver. The datafrom their 5-yearstudy showthatpopulationshaveincreasedon

sparselyvegetatedcoastalstrandon the AT&T site. Here,bushlupine, coyote

brush,ice plant. andwild radish(Raphanus.sativus).aswell asvariousgrasses,

havebeenfoundto be importantfor cover, andpossiblyfor nestingmaterial and

food.

Other rareanimal andplantspeciesmayoccur in thevicinity of Point Arena

mountainbeaverhabitat. Thesespeciesarebirds, including the westernsnowy

plover(Charadriusalcxandrinu.snivosus).marbledmurrelet(Brachyrainphus

niarmoratus)(B. Valentinein lit.’. 1997), andnorthernspottedowl (Strix

occidentaliscaurina) (B. Valentinein liii. 1997); amphibians,includingthe

foothill yellow-leggedfrog (Ranabovlci); fish, including the tidewatergoby

Ei~Thgohiusnewberrvi),CentralCalii~rnia coastcohosalmon(Oncorhynchus

kisutch)(B. Valentinein liii. 1997),andNorthernCalifornia steclheadtrout

(Oncorhynchusmykis.s’)(B. Valentinein litt. 1997);invertebrates,including

Behren’ssilverspotbutterfly (Speycriazerenebehrensii);andplants,including

swampharebell(Campanulacalfornica).MendocinoCoastIndianpaintbrush

(Castilleja mendocinensis),coastlily (Lilium maritimum,)(S. Flowersin litt.

1997),maple-leafsidalcea(Sidaiccarnalachroides) (S. Flowersin litt. 1997),

fringed false-hellebore(Veratrumfimbriatum) (S. Flowers in litt. 1997),pink

sandverbana(Abroniaumbellata)(S. Flowersin lit.’. 1997),andBlasdale’sbent

grass(Agrostisblasdalei)(S. Flowers in liz’t. 1997).
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D. LIFE HISTORYIBIOLOGYIECOLOGY

Little researchhasbeendoneon thePoint Arenamountainbeaver.Theonly

historicalrecordsavailablearefrom Taylor(1914and 1918),whofirst described

the subspecies;Camp(1918),whomadesomenaturalhistory observations;and

Pfeiffer, whoin 1951 capturedtwo animalsfor reproductionstudies(Table3).

Somebasicsurveyingandmonitoringhavebeendonesince1982. Most studies

havebeenconductedon the moreabundantsubspeciesof Aplodontiarufa,

primarily thosein OregonandWashington. Nevertheless,knowledgeof the

biology andecologyof the genusis limited andoftenbasedsolely on anecdotal

records. Givenits ancientlineage,unusualphysiologicalcharacteristics,unique

food nicheand fascinatingbehavior,this amazinganimalcouldprovideinsights in

avarietyof fields.

Burrows

Mountainbeaverare seldomseen,beingmostoften identified by extensive

undergroundburrowsystemsthathavenumerousopeningsto the outside(Taylor

1914,Camp 1918). Theseopeningsareapproximately15 centimeters(6 inches)

in diameterandoccurevery few feet (Racy 1922). Burrowsareusually in

moderatelyfirm soil wheredigging is easy,but mountainbeaverhavebeenknown

to dig in othersoil types,evensticky clay (Hubbard1922). Tunnelsgenerallyrun

within 0.3 meter(1 foot) of the surface,but sometimesdescendto depthsof 1 to

1 .5 meters(3 to 5 feet) (Racy 1922,Martin 1971). Burrowsystemsvary in size.

Camp(1918)reporteda burrowsystemof A. r. phacathatextendedfor morethan

100 meters(330 feet) in onedirection. The burrowterritory of asingleanimal,

however,probablydoesnot exceed25 meters(80 feet) (Voth 1968). Burrow

excavationshaveshownthatmountainbeaverburrowscontainnarrowtunnels

(Ingles 1965) that seemto be relatedto animal size,so that the whiskerscanreach

bothsides(Voth 1968). Tunnelsseemto meanderwith no apparentplan

(Scheffer1929). Thedirection,extent,andplacementof runwaysandopeningsis

determinedby externalfactorssuchasobstructions,soil composition,bankslope,

etc. (Scheffer1929). Burrow openingsmaybe usedfor entranceandexit, for

pushingout excavatedearthor debris,or mayresultfrom erosionor cave-ins

(Scheffer1929). Burrow activity decreasesin thewinter (Scheffer1929).
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Table 3. Chronology of researchon the Point Arena mountain

beaver.

Author Reference Corn

Taylor. W. A previouslyundescribedAplodonriafrom the

middle northcoastof California. Universityof

CaliforniaPublicationsin Zoology 12:297-300.

1914 Taxonomy

Camp. C. Excavationsof burrowsof the rodent.4plodontia

xx’ith observationson the habitsof the animal.

Universityof California Publicationin Zoology

17(18):5t7-535.

1918 Natural history

observations,

specimenscollected

Pfeiffer, E. The reproductivecycle of the femalemountain

beaver. Journalof Mammalogy39(2):223-235.

1958 Reproduction,

specimenscollected

Steele,D. An ecologicalsurveyof mountainbeaver

(.lplodontiarufa) in California. Non-game

Wildlife Investigations,JoblV-16.t, California

Departmentof Fishand Game.

1982 Preliminarysurvey

basedon museum

records

Steele.D. A review of thepopulationstatusof the Point

Arenamountainbeaver(Aplodontiarufa nigra).

Final ReportNo. 10188-5671-5,U.S. Fishand

Wildlife Service,SacramentoEndangered

SpeciesOffice.

1986 Populationsurveys

Steele.D. An ecological surveyof the MountainBeaver

(Ap/odontiaruJ~) in California. 1970-83.

Wildlife ManagementDivision Administrative

ReportNo. 89-I.

1989 Revisionof 1982

report

Northen, P. and

K. Fins

Monitoringof the Point Arena mountainbeaver

for MCI TelecommunicationsCorp. (YearOne
throughYear Five Reports)

1993

-
1998

5-yearmitigation

monitoring
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Voth (1968)foundthat mountainbeavercutandstoreabout2.5 timesmorefood

thantheyeat. However,throughpartof thewinterseasonor during thefull moon,

muchlessis harvestedthanis eaten,suggestingstoragefacilities for asmuchasa

2-weeksupplyof forage. Storagelocationsare numerous,includingoutside

caches,coveredcaches,andfoodchambercaches(Voth 1968).

Mountainbeaverarenot colonialanimalsandexhibit little socialinteraction

(Scheffer1929). Theburrowsofseveralanimalsareoftenconnected,which led

earlyinvestigatorsto misnamethem“colonies” (Camp1918),a misconception

that continuesto createconfusion. Mountainbeaverexhibit a “contagious”

distribution,that is, thepresenceof oneor moreanimalsin a givenareaseemsto

encouragethesettlementofothers(Goslow 1964). However,theyaresolitary

animals,exceptduring a shortbreedingperiod(Godin 1964).

Mountainbeaverarenot foundin continuousburrowsystems,oneaftertheother

(T. Woosterin litt 1997). Populationsare generallyfoundin a“clumpy”

distribution(Cafferata1992)with groupsofburrowsystemsseparatedby varying

distances.

Population Density

Thereare no harddataavailableon thedensityof thePoint Arenamountain

beaverpopulation. Populationestimatesare crude,andhavebeenbasedon

observationsandconservativecountsofapproximately5 to 10 burrowopenings

per animal. Theburrowopeningsthat honeycombthegroundmayappearto

indicatea largepopulation,but this is probablynot thecase.Populationdensityis

difficult to determine,becauseseveralanimalsmaysharethesamecontiguous

burrowsystemwith eachindividual’s portionhaving manyopeningsto the

outside. Camp(1918) foundatotal of 11 A. r. phacain aburrowsystem

measuring30 by 152 meters(100by 500 feet),with over 100 burrowentrances.

Populationestimateshaverangedfrom 0.61 to 0.81 individualsperhectare(0.25

to 0.33 per acre)in studiesofA. r. ri~’/~i andA. r. pacyfica, respectively(Neal and

Borrecco1981,Lovejoy andBlack 1979),to 3.6 to 4 individualsperhectare(1.5

to 1.6 per acre)in a studyofA. r. phaea(Camp 1918). Temporarilyhigh densities

havebeenestimatedat 6.5 perhectare(2.6per acre)in studiesofA. r. pacifica
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(Voth 1968). At leastonesmall site in Kings County,Washington,had a

mountainbeaverdensityof 14 perhectare(5.7peracre)(Morris et al. 1995).

Nest

Therearefive typesofundergroundchamberswithin mountainbeaver

burrows—nest.food, refuge,fecal pellet,andearthball storage(Voth 1968). The

nest is an enlargedchamber,often50 to 60 centimeters(20 to 25 inches)in

diameterand36 centimeters(14 inches)high, andis usuallydeeperthanother

partsof theburrow(Voth 1968). Nestsusedby adultsmaycontainas muchas0.3

squaremeter(1.2 squarefeet) of vegetativematerial,while subadultnestscontain

less(Martin 1971). Voth (1968) founddifferencesbetweenthenestsof malesand

females,both in nestingmaterialandthefact that femalenestshadfewer

parasites.Nestsareconstructedof two shells—anoutershell ofcoarse

vegetationandan innershellwith soft, dry vegetation(Martin 1971). Only one

animallives in anest(Hubbard1922,Martin 1971).

Mountainbeaverspendabout75 percentof their time in thenestchamber(Ingles

1959,Kinney 1971). Theburrow systemandnestchamberoffer acool, moist

refugein thesummerandawarm andprotectedenvironmentduring thewinter

(Johnson1971).

Burrowsalsocontainearthball storagechambersin which “mountainbeaver

baseballs”arestored(Voth 1968). These“baseballs”arerocksor lumpsofhard

clayencounteredwhile digging. Theyusuallyweighabout80 to 200 grams(3 to

7 ounces).Theymaybe usedfor two purposes:1) to closenest-feedingchambers

during theanimal’sabsence.and2) to provideabrasivematerialto trim their

incisors(Camp1918. Voth 1968).

Burrow Community

Mountainbeaverburrowsystemssupportacommunityof vertebratesandother

animals(Scheffer1945). Skunks,salamanders,moles,voles,shrews,chipmunks,

groundsquirrels,mice,woodrats.gophers,weasels,mink, hares,and brushrabbits

haveall beenrecoveredfrom mountainbeaverburrows(Pfeiffer 1953,Voth 1968,
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Whitakeret al. 1979, Maseret al. 1981). Theseanimalsmayhavebeenpresentas

commensals,predators,or by accident.

A uniqueinvertebratefaunaalsoassociateswith mountainbeaver. Perhapsthe

moststriking exampleis Hystricopsyllaschefferi,the largestfleain theworld,

which growsto 9 millimeters(0.5 inch) in length (Scheffer1929). An

invertebratecommunityalsolives in the fecalpellet chambersandaids in

decomposition(Voth 1968). Severalspeciesof host-specificmitesareassociated

with mountainbeaver(Whitakeretal. 1979). Otherparasitesincludeticksand

tapeworms(CanarisandBowers1992). Neitherlice (Scheffer1969)nor

nematodes(Canarisand Bowers1992)havebeenidentifiedfrom mountain

beaver. Theparasitecommunityof thePoint Arenamountainbeaverhasnotbeen

investigated.

Cleanliness

Mountainbeaverarefastidiouscreatures(Wright 1969)thatkeeptheir tunnels

cleanandfreeof debris(E. Ingles 1960). Specialblind tunnelsareusedas refuse

andfecal chambers(Martin 1971). Unusedportionsofvegetationareplacedwith

otherdiscardedmaterialsin the refusechamber(Voth 1968)or pushedoutof

burrowopenings(D. Steelepers.obs).

Defecationis accomplishedin a precisemannerin whichtheanimalstakeseach

fecal pellet in its mouthasit is extrudedfrom theanusandtossesit with a flip of

its headinto thefecalpile (KindschyandLarrison1961). This is donefor 2 to 5

minutesat a time. An averageof40 to 160 pelletsduring a24-hourperiodis

producedin thefield (Voth 1968). Oneout of every 10 to 13 pelletsis reingested

directly asit is expelled(Ingles 1961). Thesespecialpelletsaresoft, greenand

largerthanthebrown, hardpelletswhich arediscarded.The functionofthis

coprophagyis not known,but it mayallow maximumuseof nutrientsand

vitaminscontainedin thefood (Ingles 1961). A numberof otherrodents,aswell

asrabbitsandhares,alsoform aspecialkind offecesfrom thecontentsofthe

caecum(the blind pouchwhich forms thebeginningof thelargeintestine)which

is reingesteddirectly from theanus(Schmidt-Nielsen1975). Studieshaveshown

that coprophagyin theseotheranimalshasgreatnutritional importance,providing
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vitamins, andincreasingdigestibility,proteinutilization, and nitrogenretention.

Foraging

Mountainbeaverarestrict herbivores(Ingles 1965). Theyareknownto eata

wide rangeofplant species,which often includesjustaboutall thespecieswithin

reachof theburrows(Camp 1918,Scheffer1929). Herbaceousplantsareeaten

whole.while woodyplantsare discardedafterthebark hasbeenpeeledoff for

food (Scheffer 1929). Clippedvegetationcanoftenbe observednearburrow

systems(D. Steelepers.obs.).

Mountainbeaverarevoraciouseaters(E. Ingles 1960). Studieshaveshownthat

73 percentof their activetime is spentgathering,handlingandeatingfood (Ingles

1959). Theyseldomventurefar from their burrows,which mayopendirectly into

suitablevegetation(Camp 1918,Martin 1971). Theanimalsforagefor short

distancesabovegroundandthencarryor dragthecut vegetativematerial,which

max’ vary in lengthfrom a few inchesto severalfeet,to theburrow(Scheffer

1 929). There.the material is cut into short sectionsattheburrowentranceand

carriedinto theburrowto be eatenor stored(Scheffer1929,Martin 1971).

Animalsmax’ eatvegetationoutsideoftheburrow,but mostoftenconsumeit in

feedingchambers.adjacentto thenest(Martin 1971).

While mountainbeavergathermany oftheplantsin their vicinity, thereseemsto

be a decidedpreferencefor certaintypesofplants(Camp 1918,Voth 1968,Allen

1969) includingshrubsandsmallertrees(Crouch 1968). Thecoastalmountain

beaversubspeciesarepredominantlyfernand root eaters(Camp1918). Someof

their preferredfoodsincludeplantsthat areunpalatableortoxic to othermammals

suchasbrackenfern (Pteridiumaquilinum),sword fern, stingingnettles,thistles
(Cirsium spp.),corn lily ( Veratuni sp.),salal (Gaultheriashallon),foxglove

(Digitalis purpurea),larkspur(Delphiniumsp.).andskunkcabbage(Voth 1968,

Lacy 1991). This givesthemountainbeavera largely uncontestedfoodniche

(Johnson1971). This ability to consumeplantswith suchavariety oftoxic
secondarycompoundsis unusualandmay’ involve a metabolic“cost” to the

animal (Lacy 1991).
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Manyobservershavedescribeda behaviorcalled“haystacking,”in which

mountainbeavercut bundlesof plantsandlay themon logs or on thegroundto

wilt (Camp1918,Godin 1964,Voth 1968). Haystackinghasgenerallybeen

assumedto providedriedvegetationfor nestingor food storage(Scheffer1929).

Voth (1968),however,suggeststhat thepurposeof haystackingis to regulatethe

moisturecontentofthefood by mixing wilted with freshvegetation.

Activity

Aplodontiaare mostlynocturnalanimalsbut they areseenin thedaytime(Ingles

1959,Wright 1969). During a studyby Ingles (1959), mountainbeaverexhibited

6 to 7 activity periodsin a24-hourperiod,with a total of 8 to 9 active hoursand

15 to 16 hoursof rest. The longestrestperiodwasin thedaytime(4.25 hours)and

thelongestactivity period(2.75hours)at night. This studyshowedthat

Aplodontiamaybe activeoutsideits burrowatany hour,but is 50 to 60 percent

moreactiveatnight (Ingles 1959).

Bright sunlightappearsto makeAplodontiadrowsy(Godin1964). Mountain

beaverhavebeenobservedto stop while foragingor evenin mid-flight, nod, and

thenfall asleepin open,unprotectedareas.This seeminglynonadaptive

“narcolepsy”maybe a reactionto brightlight, warmth,panicorotherconditions

(Goslow 1964,D. Steelepers.obs.).

Mountainbeaverdo not hibernate(Scheffer1929). Theyremainactiveduringthe

winter (Hall andKelson1959, Ingles 1965),althoughactivity decreasesduring

this time ofyear(Voth 1968).

Datafrom radiotelemetrystudieson animalsin Washingtonshowedthat 90

percentof theanimalsremainwithin 24 meters(80 feet)of their nestchamber

(Martin 1971). Theaveragehomerange(theabove-groundareain which the
animal forages)variesdependingon habitatandhasbeenreportedas0.08 to 0.16

hectares(0.2 to 0.4 acre)with no apparentdifferencein meanrangesof malesand

females(Martin 1971, NealandBorrecco1981). A scrotalmalemoved197

meters(350feet)from his nestas comparedto a maximummovementof49

meters(160feet)for all otheranimalsstudied(Martin 1971). Mountainbeaver
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walk with a wide, shuffling gait, “like abear”(Fisler 1965). Theycanrun

backwardsasquickly asforward,an obviousadvantagefor narrowtunnel living

(Camp 1918, D. Steelepers.obs.). Theycanalsoclimb trees(L. Ingles 1960),

sometimesto aheightof4.6 meters(15 feet)(Herlocker1950).

While not aquaticanimals,mountainbeaverdo not avoidwater. Forthenorthern

subspecies.surfacewater is known to be diverteddownburrows(Herlocker

1950),andtheywadethroughpartially Hoodedtunnelsgoing aboutbusinessas

usual(Scheffer1929). They traversepuddlesandstreamsandcanswim (Scheffer

1929. E. Ingles 1960). Whenfreewateris available,mountainbeaverbathe

regularlywhile digging or foraging(Goslow 1964).

Thermoregulation

Oneexplanationfor the limited distributionof mountainbeaveris their limited

ability to thermoregulate(i.e., regulatebody’ temperature)(Johnson1971. Kinney

1971). Theyseemto toleratelow temperatureextremesbetterthanhigh ones,

with a lethalbody temperatureof about42 degreesCentigrade(108 degrees

Fahrenheit)(Johnson1971). Whenexposedto high ambient temperatures,

animalsin captivity respondby eitherreducingtheir activity andchangingtheir

body conformation(sprawlingout their body),or by attemptingto escape(Kinney

1971). Mountainbeaverlacksuchbehavioralresponsesas pantingor salivation

to reduceheatstress(Johnson1971)anddo not sweat. An annualsummermolt

decreasesinsulation, letting themtolerategreaterheat(Johnson1971).

Burrows provide a highly stablemicroclimate(Kinney 1 971). Tunnels,and

especiallythenest chamber.which is lower in elevationand insulatedwith nesting

material,maintain astabletemperaturegradient(Kinney 1971). Daily

temperaturevariation neverexceeds4 degreesCentigrade(7 degreesFahrenheit),

andthemeanannualrangeis from 2 to 14 degreesCentigrade(36 to 57 degrees

Fahrenheit)(Johnson1971). Theburrowmaintainsa relativehumidity of nearly

100percent(Voth 1968).

ThePoint Arenaareahasarelativelymild climatedueto thebufferingeffect of

theocean. Little rangein temperatureoccurseitherdaily or annually,with
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averagetemperaturesbetween7.0 to 16.2 degreesCentigrade(45 to 61 degrees

Fahrenheit)(U.S. WeatherBureau1963). Point Arenahasoneof the longest

growingseasonsin California,over 300daysannually(Steele1989).

Osmoregulation (Water Balance)

Themountainbeaverhasa very simplekidneystructurethat lackstheanatomical

featuresnecessaryto concentrateurineeffectively (Pfeifferetal. 1960,Schmidt-

NielsonandPfeiffer 1970). It hasbeensuggestedthat Aplodontiamight have

beenoneof thefirst mammalsto havea primitive renalmechanismfor

concentratingits urine(Dicker andEggleton1964). Oneconsequenceof this

inability to concentrateurine is that mountainbeaverrequirelargequantitiesof

water to replacethat lost throughexcretion(Nungesseretal. 1960, Dolphet al.

196;’ NungesserandPfeiffer 1965).aneedthat maybe a majorreasonwhy

mountainbeaverarerestrictedto moistenvironments(Pfeiffer 1965). Mountain

beaverconsumeabout33 percentoftheir body weight in waterdaily and excrete

most ofthis in urine(NungesserandPfeiffer 1961). Animals in captivity are

knownto drink agreatdealof freewater(Pfeiffer 1953,Schmidt-Nielsonand

Pfeiffer 1970). If freewateris withheld, animalsin captivity (A. r. pac~fica)have

survivedfor periodsofseveralmonthswithout apparentdistress,obtainingwater

entirely from thesucculentvegetationtheyconsume(Fisler 1965,Johnson1971).

The importanceof freewater for Point Arenamountainbeaveris not known.

Somepopulationsseemto live a considerabledistancefrom freewater. At these

locations,free watercomesfrom ephemeralpuddlesthat form during rainstorms.
The marineclimatearoundPoint Arenaincludessignificantamountsofmoisture

from fog. Condensationof fog may provide adequatefree water.

Behavior

Mountainbeavercanbe aggressiveanimals,havebeencalled“cantankerous”or

“vicious~’ (Smurthwaite1986).andareswift, strongbiters(Maseretal. 1981).

However,captiveanimalshavebeenreportedto becomequite docileand eveneat

out ofpeople’shands(Davis 1941, Herlocker1950),althoughtheydo not exhibit

affectionor friendliness(Herlocker1950,Smurthwaite1986).
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Territorialbehavioris strongin mountainbeaver(Nolte etal. 1993). Pfeiffer

(1953)reportsthat maleswill kill femalesor othermalesif theyareplaced

togetherin thesamecage. Battlesarecommonwhenanimalsencounterone

another(Herlocker 1950). Althoughnestsaredefendedfiercely. it is thoughtthat

tunnelsareusedin commonby animalsin a burrow system(Scheffer1929). The

responseto meetingin atunnelis unknown. Animals mayforagein the same

homerangeandmeetwith no apparentterritorial response(Martin 1971). The

fact that thex’ tendto live in closeassociationsuegestssomelevelof tolerance,

perhapsbasedon chemicalcues.

Mountainbeaverhavetwo scentglandsat the baseof their tail (Racy 1922).

Thesegive theanimalsastrongbody odor,andmaybe aprimarymeansof

recognizingtheir ownkind (Scheffer1929). A sweet,muskysmell in theurine is

distinctive(Kindschy andLarrison 1961),and becomesaccentuatedduringthe

breedingseason(Fisler 1965). Scent-markingbehaviorhasbeenobserved(Nolte

etal. 1993).

Mountainbeaverproducelargeamountsof amilky eyesecretion,which canat

timescausetheir evesto close. This secretionmaybe an indication of stressin

captiveanimals(D. Steelepers.obs.),or adefenseagainsteyedamagewhile

excavating(Maseret al. 1981). It hasalsobeensuggestedthat the eyesecretion

mayinduceatonic immobility to avoid attackor mayfunction in chemical

communication(Nolte et al. 1993).

Senses

As is true of many’ burrowinganimals,mountainbeaverhavehighly developed

tactilesensesandwill respondqtticklv to the slightestdisturbanceof their guard

hairsor whiskers(Camp 1918. Scheffer1929). Their sensesof smell andtaste

alsoseemto be well developed.They will frequently raisetheir nosesto sniff the

air (Camp 1918,Voth 1968),andfeedingis reducedwhenfood is exposedto

predatorodors(Eppleetal. 1993)or otherrepellentmaterial(Campbelland

Evans1989). Theireyesightis poorand animalswill frequentlybumpinto

objectsin their path(Fisler 1965). Night vision is betterthanday vision (Voth

1968).
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Althoughmountainbeavershowlittle responseto sharpnoises(Fisler 1965),little

is actuallyknownabouttheir auditoryacuity. Thepossibility that mountain

beavercandetectlow or evenvery low frequenciesis underinvestigation(R.

Heffner pers.comm.). Aplodontiaalsohasavery largeanduniquecochlear

nuclearcomplexin thebrain,which may indicatetheability to detectsubtle

changesin air pressure,perhapsan adaptationto burrowliving (Merzenichet al.

1973).

Severaltypes of vocalizationshavebeenattributedto mountainbeaver,including

grunts,growls, cough-likesounds,sharp,high pitchedcoughs(Fisler1965),anda

harshchattering-gratingsoundproducedby gnashingtheteeth(Maseretal. 1981).

Scheffer(1929)statesthat mountainbeaverdo not whistle,butKindschyand

Larrison(1961)reportedashrill, whistle-likesquealfrom their captiveanimal.

Mountainbeaverdo not makeboomingnoises,aserroneouslybelievedby early

observers(Scheffer1929).

Demographics

No informationis knownon thedemographicsofthePoint Arenamountain

beaver. In general,mountainbeaverhavean unusuallylow reproductiveratefor a

rodent(Pfeiffer 1958). Femalestypically do not breeduntil their secondyear

(Pfeiffer 1958),andthebreedingseasonis shortandwell-defined(Lovejoyand

Black 1979). Femalesaremonestrous,that is, theyproduceonly onelitter ayear,

andall breedingfemalesovulateataboutthesametime (Pfeiffer 1958). The

gestationperiodis 28 to 30 days(Scheffer1929,Pfeiffer 1958). Littersconsistof

two, three,orrarelyfour (Scheffer1929, Dalquest1948)or five (Herlocker1950,

Maseret al. 1981)offspring.

NewbornAplodontiaarenakedandblind at birth (CrambletandRidenhour1956,

Lovejoyetal. 1978). Growthis rapid,and within 2 weeks,newbornsare

completelycoveredwith hair(LovejoyandBlack 1974). Lactationextendsfor

about2 months(Pfeiffer 1958,Lovejoyand Black 1974). Pregnantandlactating

femaleshavea darkpatchof mammaryhairsaroundthenipples,which maybe a

physiologicalrelict lost by moreadvancedmammals(Pfeiffer 1955).
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Juvenileshavefine, gray fur, butwithin ayearmosthaveacoarsepelageandare

difficult to distinguishfrom adults(Lovejoy andBlack 1974). Pfeiffer (1958)

identifiedfour ageclasses,basedon thedegreeofclosureoftheepiphyseal

femoralsutureandtoothwear. Voth (1968)identified eight classesbasedon

weight. Lovejoy andBlack (1979)workedwith threeagegroupsbasedon both

weightand externalcharacteristicsandquestionedthevalidity of weightclasses.

Mountainbeaverarethoughtto live at least5 to 6 years(Lovejoyand Black

1979).

Male andfemaleAplodontiaarenot easilydistinguishedby external

characteristics(Scheffer1929, D. Steelepers.obs.),exceptin thebreedingseason

whenit is easyto distinguishmaleandfemalegenitaliawhenvisible (Godin

1964). Femalesareon averageslightly smaller(Lovejoy andBlack 1974),but not

enoughto be adiagnosticdifference. During thebreedingseason,thesexesof

adultscanbe distinguishedbecausethetestesin males,which arenormally

abdominal,becomesemiscrotal(Pfeiffer 1956.Lovejoyetal. 1978). Pregnant

and lactatingfemalescanbe identified by thedark hairaroundthenipples

(Pfeiffer 1955).

ThesexratioofjuvenileAplodontia is 1:1 (Lovejoy andBlack 1979). However.

trappingresultsof adult animalshaveindicatedaskew-edsexratio of 3:1 favoring

males(Hubbard 1922). Othertrappingstudieshavealsoshownapreponderance

of males,at levelsof 63.6percent(Voth 1968),and61.9percent(Lovejoy and

Black 1979). This maybe atrue representationofthepopulationandnot an

artifact of trapping(Lovejoy andBlack 1974).but no explanationhasbeengiven

for this phenomenon.

No dataareavailableon reproductionof Point Arenamountainbeaver.The

breedingseasonis thoughtto be from aboutmid-Decemberto early January,

basedon datacollectedby Pfeiffer (1958)on Ap/odontiarufaphaca,thePoint

Reyesmountainbeaver. Gestationwould thenbe from aboutmid- to late-

January,andanimalsbornin late Januarymight beginto foragefor themselvesby

earlyApril. Sizeof litters, survivalof young,sexratio andotherdemographic

informationare unknownfor thePoint Arenamountainbeaver.
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Juveniledispersalis generallythoughtto be completedby earlyfall. Also,

dispersalofjuvenileAplodontiais thoughtto be primarily throughexcavation

within theburrowsystem(Blair 1953),althoughsomeoverlandmigrationis seen

(Martin 1971). Of 11 subadultanimalsmonitoredthroughradiotelemetry,9

remainedneartheinitial siteofcapturewhile 1 movedasfar as564meters(1,850

feet). Thereseemsto be no real differencebetweenthemovementof malesand

females(Martin 1971).

Dispersinganimalsmaymakeseveralattemptsto establisha nestbeforefinding a

suitablesituation(Lovejoy andBlack 1979,Martin 1971). Oncetheanimal

establishesits nestsite,thesite is usedfor longperiodsof time (Martin 1971).

Animals maymovequickly into an unoccupiednest(Martin 1971,Nolte et al.

1993).

Mortality factorsarenot easilystudiedin undergroundspecies.Mountainbeaver

areknownto be prey ofbobcats(Lynxrufus), fishers(Martespennanti),coyotes

(Canis latrans),greathornedowls (Bubovirginianus)(Ingles 1965),striped

skunks(A<fephitis mephitis),eagles(Accipitridae family), minks (Mustelavison),

andotherpredators(Ingles 1965,Knick 1984). Little is knownof othermortality

factorssuchasdisease.

Aplodontiaarenot consideredvaluablegameor fur animalstoday (Ingles 1965)

although,in thepast,NativeAmericanIndiansworerobesmadeofmountain

beaverandvaluedtheirmeat (Herlocker1950). The Indianrobes,called“she-

wal-lal,” weretheoriginof themountainbeavernickname,sewellel,which Lewis

andClark misunderstoodto be thenameoftheanimal(Godin 1964).

Fragility

Thereis no information on the Point Arenamountainbeaverin captivity. At least

onePointArenamountainbeaverwas trappedandheldfor severaldayswithout

anyapparentharm,andseveralindividualshavebeenlive-trappedandreleased

with similar results(D. Steelepers.obs.). Observationsbasedon othersubspecies

provideconflicting reportson the species’fragility. Camp(1918)statedthat

Aplodontiaarenot hardy anddo not live long if injuredin the least. Pfeiffer
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(1953)notedthatsomeanimalsrecoveredfrom injury andevenfrom biopsiesof

partsof the reproductivesystem. Capturedanimalsin the Pacific Northwesthave

ahigh trap mortality (DodgeandCampbell1965,Lovejoy andBlack 1979)and

mountainbeaverareknownto die unexpectedlyin captivity (Kindschyand

Larrison1961, D. Steelepers.obs.). Othersreportthat mountainbeaverareeasy

to maintainin captivity for long periodsof time (Fisler 1965,Davis 1941).

Thesensitivityof mountainbeaverto disturbanceis notwell known. Although

mostburrowopeningsarein isolatedareasor underdensevegetationor onsteep

slopes,apopulationofAplodontiarufa nigrahascoexistedsinceatleast1981

with campersin the ManchesterBeachStateParkcampground(D. Steelepers.

obs.). However,crushingof vegetationandburrowsby campersat Manchester

BeachStateParkresultedin a decreasein activeandnewburrowsnearthe

campground(S. Flowers in litt. 1997,K. Fitts in litt. 1997). Scheffer(1929)

reportedthatanimalsremainedin their burrowsdespiteclearingof vegetation,

nearbyblasting,burningoflog andbrushpiles,andobstructionof burrow

openings. Similar observationsweremadeby Campbelletal. (1988) in studies in

the Stateof Washington.Gyug (1997) notedthatgrounddisturbanceresulting

from loggingwas inverselyrelatedto thepresenceofmountainbeaverin southern

British Columbia. The 1995 Mt. Vision fire at Point ReyesNational Seashore

mayhavedestroyed50 to 60 percentof theavailablePoint Reyesmountainbeaver

habitatwith very low survival in thesepopulations(G. Fellerspers.comm. 1996).

PestControl

TheCalilbrnia subspeciesofmountainbeaverare generallyfoundin low numbers

in isolatedareas.However,in otherportionsof its range,especiallyin

WashingtonandOregon,mountainbeaverarethriving andconsideredpests

becauseof damageinflicted on commercialDouglas-firplantations(Martin 1971,

Maseret al. 1981, Smurthwaite1986). ThePoint Arenasubspeciesis not known

to causeproblemsbeyondsomeminorgardenpilfering andburrows in unwanted

places.
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E. REASONSFOR LISTING AND THREATS TO SURVIVAL

Thevulnerability of thePointArenamountainbeaverresultsfrom two basicfacts:

1) this subspecieshasfewpopulations,all ofwhich haveanextremelylimited

distribution;and2) thenumberof individualsin thepopulationsarepresumed

low. Add to this its low reproductiverate,and anycatastrophe,whethernaturalor

human-caused,hasa high potentialto severelyimpactthesubspecies.Urban

developmentand relatedfacilities, livestockgrazing,humandisturbance,riparian

habitatdestruction,transportationandutility corridors,andcatastrophicnatural

eventsall posesomedegreeof direct or indirect threatto PointArenamountain

beaveratvarious locations. However,the extentto which eachof thesefactors

threatenPoint Arenamountainbeaverpopulationsis largelyunknown. Severalof

thesefactorsmayposeagreaterthreatto this subspecies,but no quantitative

assessmentof risk hasbeenmade.

Historically, theconversionofheavily forestedareasto agriculture,including

grazing,mayhavecreatedsuitablehabitatfor Point Arenamountainbeaversin

someareas(T. Woosterin litt. 1997). Conversely,livestockgrazingmayhave

substantiallyreducedtheextentof historicalcoastalscrubhabitat in thearea

(Steele1986)offsettingany gainsfrom forestconversions.Today,grazingis

consideredto be themostimportantfactor limiting theexpansionof extantPoint

Arenamountainbeaverpopulations(T. Woosterin litt. 1997). Manypopulations

arefoundnearagriculturalor ranchlandandareimpactedby livestockthat step

on Aplodontiaburrowsanddestroyrunways(D. Steelepers.obs.,Steele1986).

SheepandcattlegrazingattheAT&T communicationsfacility alsomayhave

impactedthemountainbeaverpopulationthere.

Urbandevelopmentandassociatedactivitiesmaydirectly or indirectlyaffect

mountainbeaverpopulations.At IrishBeach,themountainbeaverpopulationat

this site (Irish Gulch) mayhavebeenaffectedindirectly by trashdumpingandan

increasein predationby feral andnonferalhousepets. Constructionof private

andcounty roadshasalsoresultedin somehabitatloss,suchasalong Hathaway

Creekwhereapopulationwasbisectedby an accessroadto aresidence(T.

Woosterin litt. 1997). Thelatestrevisionto theMendocinoCounty LandUse

Planshowsadditionalhousingdevelopments,creatinga potentialfor additional
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indirectanddirect disturbanceto the mountainbeaverpopulationin theIrish

Gulcharea.

Transportationandutility facilities mayadverselyaffectmountainbeaverin

variousways. Recentfiberoptics projectshavedrilled underPointArena

mountainbeaverpopulationsandcausednoise,vibration,andsomephysical

impactsto their habitat. The significanceof theseactionsis not knownand needs

furthermonitoring. Habitat lossis likely asaresultof constructionandsecondary

impactsfrom useof the AT&T communicationsfacility. It is not knownhow

largethismountainbeaverpopulationwas prior to constructionofthe

communicationfacility, but the presentpopulationroughly estimatedatabout20

animals,continuesto be impactedby pedestriansandoccasionalprojectactivities.

Roadwaysmay reduceor eliminatethe ability of youngPoint Arenamountain

beaverto dispersesuccessfullyfrom natalareas.Threeobservationsofmountain

beaverkilled crossingHighway 1 havebeenmade,oneat GaskerSloughbridge

(K. Joepers.comm.),and two at Kinney Road(D. Steelepers.obs.,K. Fitts pers.

obs.). Populationsat Lower1-lathawayCreek,Alder Creek,ManchesterBeach

StatePark,and IrishBeachhaveburroxvsnearroadways(Steele1986),and

therefore,maybe subjectedto highermortality ratesthanotherpopulations. It is

not knownif thesepopulationswerepresentbeforeroadconstruction,but they

havepersistedsincebeingdiscovered.

Humandisturbancefrom recreationalactivitiesalsomay adverselyaffect

mountainbeaverpopulations.At ManchesterBeachStatePark,campershad

xvanderedoff thedesignatedtrails into mountainbeaverhabitat,thus trampling

x egetalicoanacrushingburrows. This impactresultedin adecreasein activeand

newburrowsnearthecampgroundandon trails. Threecampsiteswere closedto

thepublic in 1995. Sinceclosure,freshburrowshavebeenexcavated(Fall 1995.

175 burrows;Fall 1996,215 burrows)andincreasedactivity in established

burrowshasbeennoted(S. Flowersin litt. 1997.K. Fitts in litt. 1997).

The Irish Beach-to-ManchesterAlternativeCoastalTrail hasbeenproposedto

provide non-vehicularbeachaccessat Irish Beach,Alder CreekBeachRoad,

KinneyRoad,andStoneboroRoad. This project includesconstructionof a

parkingarea,an interpretivecenter,andaccessto theproposedtrail at both Irish
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Gulch and Alder Creek. Also, thetownof PointArenaplansto developatrail

along Point ArenaCreek. Theseprojectscould increasehumandisturbanceto

mountainbeaverpopulationsandcould reducehabitatquality. No information

existson howthePoint Arenamountainbeaverwould reactto suchhuman

disturbance.

Unauthorizeddestructionof riparianhabitatcontinuesto occuron aregularbasis

within therangeofthePoint Arenamountainbeaver(E. Ramospers.comm.). In

somecases,unauthorizedactivitieshaveresultedin destructionof mountain

beaverhabitator potentialhabitatfrom heavyequipmentuse,vegetationcutting,

and/orvegetationburning(D. Steelepers.obs.). A studyby Motobu (1978)on

theeffectsof controlledslashburningon apopulationof Washingtonmountain

beavers(A. r. ruJd), revealedthat fire substantiallyreducedthemountainbeaver

populationwithin burnunits. Also, predatoractivity increasedsubstantially

within theburnunits afterthefire.

Successionof shrubbyopenhabitatpreferredby thePoint Arenamountainbeaver

to dense,closedcanopyforestmaythreatenmountainbeaverpopulationsat

severallocations(T. Woosterin litt. 1997).

Pestcontrol is an on-goingthreatto A. r. nigra. Pastgophercontrolprogramsin

westernMendocinoCountymayhaveimpactedPoint Arenamountainbeaver.

Maintenanceworkersatthe KOA campgroundnearManchesterBeachStatePark

placedpoisonbait andtrapsout to kill mountainbeavertheymistakenlythought

to be gophers.Rodenttrappingandbaiting,oftenassociatedwith residencesand

gardens.is still commonalongthe MendocinoCoast(Steele1986). Baitslaced

with strychnineor anticoagulantsarethe mostwidely used(Steele1986). Other

damagingchemicals,to which mountainbeavermaybe exposed,includecopper

sulfate,~vhichis sometimesappliedto wet spotsandseepsto control sheepliver

fluke (Steele1986),andherbicides.which areregularlysprayedon vegetation

nearmountainbeaverpopulationsto maintainroadedgesandutility corridors. No

informationis availableassessingthe impactsofsuchactivitieson thePoint

Arenamountainbeaver.Any mountainbeaverthatmayhavesuccumbedto

chemicalpoisoningwould likely havediedunobservedwithin its burrow. The

small, isolatedpopulationsof Point Arenamountainbeaverarehighly vulnerable
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to extirpationfrom lethalchemicals.

Severalalien plantsoccurin Point Arenamountainbeaverhabitatincludinggorse

(Ulex europacus,),broom< ‘tisus sp.). pampasgrass(‘Cortaderia selloan&,

Germanivy (‘Seneejomikanioides,),ice plant (Mesembrvanthemumsp.), and

Europeanbeachgrass(Ammophilaarenaria,.). In someareasthesespeciesare

establishedandrelatively’ widespread,andmayreduceor improvethequality and

quantityof Point Arenamountainbeaverhabitat. For example,Germanivy is

knownto be aproblemin someareasandspreading,but moresurveywork is

neededto determinetheextentofdetrimentaleffects. No specific impactsto

occupiedhabitathavebeendocumentedbut arelikely (D. Steelepers.comm.).

Germanivy favorsshady’and disturbedareas,andis renownedfor invading
riparianareas. Nativeto SouthAfrica, it is generallyfoundbelow 180 meters

(600feet)(K. Fullerpers.comm.).

Ice plant is slowly spreadingin someolderduneareas. Observationsof some

mountainbeaverburrowsat ManchesterBeachStateParkrevealedpartially eaten

piecesof iceplants(Fitts 1996, D. Steelepers.obs.),whichmayprovidethe

mountainbeaverwith ayear-aroundfood sourcethat is high in watercontent. Ice

plant alsomaybe beneficial in that its root structuremaystabilizesandysoil

throughwhich the mountainbeaverburrows(Fitts 1996).

Europeanbeachgrasshasdisplacednativevegetationat the AT&T populationsite

and at ManchesterBeachStatePark. Thereareburrowsat theedgeof thehabitat,

but no signsof foraging(D. Steelepers.comm.). Europeanbeachgrassis foundat

severalburrowsin the Point Arenaarea. Many oftheburrowsare located

underneaththeplants,andrunwaysare foundunderlargeclumpsof dead

beachgrass.The root systemof beachgrassis an importantsoil stabilizer,andthe

canopyprovidescover(Fitts 1996).

Theimportanceof alienspecies,suchas iceplant andEuropeanbeachgrass,to the

PointArenamountainbeaveris not fully known. Furtherstudiesshouldbe

undertakento assesstheir significance,andcarefulconsiderationshouldbe given

to theeffectsof their managementon themountainbeaver(Fitts 1996).
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Little is knownregardingdiseasesofmountainbeaveror theirpotentialto

threatenmountainbeaverpopulations.Animals in captivity havesuccumbedto

infectionandintestinaldisease.Mountainbeaverareknownto harbortapeworms

andotherparasites(CanarisandBowers1992).

Mountainbeaverarepreyeduponby mostpredatorsof small mammalsincluding

coyotes,skunks,owls, weasels,raptors,etc. Sign of predationby bobcaton Point

Arenamountainbeaverhasbeenreported(T. Woosterpers.comm.)aswell as

raptorpredation(D. Steelepers.obs.). Domesticandferal dogsareknownto kill

Point Arenamountainbeaver,andcatsaresuspectedpredatorsof youngmountain

beaver. Domesticandferal animal predationwould be expectedto be greaterfor

thosemountainbeaverpopulationslocatedadjacentto urbanandagricultural

developmentssuchas Irish Gulch,Alder Creek,andPointArena. This is

supportedby thediscoveryofa Point Arenamountainbeaverkilled by a domestic

dog (K. Joepers.comm.). Theimpactof predationon small populationshasthe

potentialto becomecritical.

BecausePoint Arenamountainbeaverhaveaclumpedandfragmented

distribution,theyaremorevulnerableto localizedcatastrophiceventssuchas

storms,fire, flooding, landslides,disease,orprolongeddroughtthanspecies

exhibitingamorewidespreadandcontinuousdistribution. In the last10 years,

fires,flooding, mudslides,and beacherosionhavedestroyedPoint Arena

mountainbeaverhabitatat severallocations(D. Steelepers.obs.). Natural

disasterscould easilyeliminateall individualsin apopulationor furtherdepress

alreadylow populationnumbersto apointwheretheycould not recover.

Fragmentationwould preventindividualsfrom otherpopulationsfrom

recolonizingunoccupiedhabitat.

Point Arenamountainbeaverpopulationnumbersmaybe solow that theeffects

of inbreedingamongclosely-relatedindividualscould result in an increasein

deleteriousgenesin thepopulation. Individualspossessingsuchdeleteriousgenes

arelesslikely to be capableofadaptingto enviromnentalchanges,evenrelatively

minor ones. Moreover,small populationsaresubjectto the effectsof genetic

drift, therandomdeclinein geneticvariationthat canoccurin small populations.

This too limits the flexibility ofa populationto respondto environmentalchanges.
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Theeffectsofgeneticdrift andinbreedingdepressionaregeneticallysimilar.

Habitat fragmentationis amajorconcernbecauseit canincreasethegenetic

isolationamongpopulationsof mountainbeaver.Habitatfragmentationcan

reducepopulationsize,therebyincreasingtheprobabilityofgeneticdrift and

inbreedingdepression.This mayresult in lessviableandadaptablepopulationsof

mountainbeaver.

F. CONSERVATION MEASURES

The following areefforts to protectPoint Arenamountainbeaver:

EFFORTS CURRENTLYIN PLACE:

o Listing the Point Arenamountainbeaverasa federallyendangeredspecies

hasgiven thesubspeciesa certainamountof protection.

o Timber HarvestPlansmustdeterminethepresenceor absenceofPoint

Arenamountainbeaverandtakestepsto avoiddisturbance,if present.

SectionC (Biological Resources)of Appendix-TechnicalRuleAddendum

No. 2 in “California ForestPracticeRules,Title 14, California Codeof

Regulations”statesthat: “Biological assessmentareaswill vary with the

speciesbeingevaluatedandits habitat. Factorsto considerin the

evaluationof cumulativebiological impactsinclude: 1. Any knownrare,

threatened,or endangeredspeciesor speciesof specialconcern.. . that
.mtv be directly or indirectly affectedby projectactivities...”. Section

1034describestherequirementof thecontentsof theproposedTimber

HarvestPlan,including “information on the presenceandprotectionof

known habitator individualsof any listed specieswhich maybe

significantly impactedby thetimber operation.”

o TheCaliforniaDepartmentof Fishand Game’sCaliforniaNatural

Diversity Databaselists knownpopulationsof thePoint Arenamountain

beaverandprovidesthis informationfor planningpurposes.
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o TheAT&T Corporationhasplacedfunds in an escrowaccountto be

dedicatedfor holdinganddisbursingmoniesaspart ofmitigation for the

bentonitespill of 1992. It wasapparentlynot possibleto procurea

satisfactoryconservationeasementin thePoint Arenaarea,aswas

previouslyanticipated.

o A 5-yearstudyto monitorPoint Arenamountainbeaveraspart of

mitigation for an MCI microwavetowerhasbeencompleted(Northern

andFitts 1993-1996,1998). In this study,burrowsweremonitoredalong

transectson the impactedsiteaswell astwo controlsites,anddataon

vegetationwerecollected. ConstructionoftheMCI facility causeda

decreasein the numberandarealextentof activeburrows,however,the

projectdid not adverselyaffectthePoint Arenamountainbeaver,and

therehasbeena gradualrecoverysince1993 in activeandtotal numberof

burrowsper plot on theimpactsite(NorthernandFitts 1995,1998).

EFFORTSCURRENTLY UNDERWAY:

o Due to the Federallisting, planningdecisionsmusttakepossiblethreatsto

themountainbeaverinto consideration.

o Recommendationshavebeenmadefor theplacementof rampsto cover

fragilemountainbeaverhabitatwithin theManchesterBeachStatePark

campingarea. However,lackof fundsanda“low priority” rankinghave

impededthis importantmethodof protectionfrom taking place(S.

Flowersin litt. 1997).

o TheCity of Point Arenahaswordingin its GeneralPlanfor mappingand

protectionofthe Point Arenamountainbeaver,however,theCity hasnot
yet accomplishedits GeneralPlanmandatedtasksin this area(A. Levine

in litt. 1997).

o TheNorth CoastRegionalWaterQuality ControlBoardhascompleteda

draft reportentitled “Staff Reporton theProposalto Includea Water

Quality AttainmentStrategy(Total Maximum Daily Load) for theGarcia
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River Watershedinto Section4, Nonpoint SourceMeasures,of the Water

Quality ControlPlanfor the North CoastRegion” (1997). This planning

effort by the RegionalBoardprovidesan opportunityfor the Regional

Board,working with theMendocinoResourceConservationDistrict

(Garcia River WatershedEnhancementPlan, MendocinoResource

ConservationDistrict [1992]),to enhancehabitatfor thePoint Arena

mountainbeaverduringrestorationefforts in the GarciaRiver Watershed

area.

o TheU.S. EnvironmentalProtectionAgencyandCaliforniaDepartmentof

PesticideRegulationare in theprocessofdevelopingan Endangered

SpeciesProtectionProgramto protectfederally’ listed threatenedand

endangeredspeciesandtheir critical habitatfrom harmdueto pesticide

use. In the interim, the two agencieshaveproducedarodenticidebulletin
entitled“ProtectingEndangeredSpecies,Interim Measuresfor Useof

Rodenticidesin MendocinoCounty” (U.S. EnvironmentalProtection

AgencyandCaliforniaDepartmentofPesticideRegulation1998). This

bulletin recommendsmethodsof pesticideapplicationto protectwildlife

species.includingthePoint Arenamountainbeaver.

o The“ManchesterStateParkGeneralPlan” waspreparedby theCalifornia

DepartmentofParksandRecreationin December1992(California
Departmentof ParksandRecreation1992). The “Directive” for thePoint
Arenamountainbeaverstates: “Any potentialhabitatnot yet investigated

in the unit shall be surveyedfor thepresenceof Point Arenamountain
beaver,andfor potentialmountainbeaverhabitat. Perpetuationand
protectionof mountainbeaverhabitatshall be ahigh priority in
managementof both potential andoccupiedhabitatareas. Thedepartment
shallwork with theDepartmentof FishandGameandtheU.S. Fishand
Wildlife Servicein managementof this sensitivespecies,including

cooperatingin thedeterminationof critical habitatand in preparingthe
recoveryplan. Potentialhabitatandoccupiedcoloniesshouldbe mapped
on unit basemaps,andshouldnot be availableto thegeneralpublic. If
deemednecessary,occupiedhabitatareasmaybe closedto visitor useto
avoid disturbanceto shallowburrowsystems”(CaliforniaDepartmentof

ParksandRecreation1992).
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II. Recovery

A. OBJECTIVE AND CRITERIA

Theobjectiveof this recovery’plan is to delist thePoint Arenamountainbeaver.

Detailedinformationon many aspectsof the biology,habitatrequirements,and

distributionof thePoint Arenamountainbeaveris lacking. Therecoverycriteria

for downlistinganddelisting,therefore,reflect the bestbiological knowledgeand

assumptionsregardingthe species.Thesereclassificationcriteria shouldbe

consideredpreliminaryandmaybe revisedwhennewdatabecomeavailable.

Downlisting criteria:

I. At least16 populationsareprotectedfrom human-causeddisturbancein

perpetuity. Eachpopulationshall containat least20 hectares(49 acres)of
suitablehabitatof which atleast 10 hectares(25 acres)areoccupied

habitat.

2. Thesepopulationsshallhavea meandensityof at least4 Point Arena

mountainbeaversper hectare(1.6per acre)ofoccupiedhabitat,unless

new datashowthata lower densityis healthyandstable.

3. All 16 populationsare stable(i.e., no morethana25 percentchangein

estimatedpopulationsize from highestto lowestvalue) or increasingfor a

periodof at least10 years(following attainmentof criterion #1), as

documentedthroughestablishmentandimplementationof ascientifically

acceptablepopulationmonitoring program.

4. Theamountof additionalhabitatneededfor populationinterconnectivity,
travel,anddispersalhabitat(i.e. to preventinbreedingandgeneticdrift)

hasbeendetermined.

5. Sufficient informationis availableon the subspecieshabitatrequirements

andlife history to permit adaptivemanagement,and any management
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actionsnecessaryto ensurethecontinuedsuccessofthesepopulations(in

criterion#1) havebeenfully implemented.

Delisting criteria:

1. Thirty populationsareprotectedfrom disturbancein perpetuity. Fach

populationshallcontainat least20 hectares(49acres)of suitablehabitat

of which at least10 hectares(25 acres)areoccupiedhabitat.

2. Thesepopulationsshall havea meandensityof atleast4 Point Arena

mountainbeaversper hectare(1.6per acre)ofoccupiedhabitat,unless

newdatashowthat a lower densityis healthyand stable.

3. All 30 populationsarestable(i.e., no more thana 25 percentchangein

estimatedpopulationsizefrom highestto lowestvalue)or increasingfor a

periodof at least 15 years(following attainmentof criterion#1), as

documentedthroughestablishmentandimplementationofa scientifically

acceptablepopulationmonitoringprogram.

4. Additional habitatneededfor populationinterconnectivity,travel ,and

dispersalhabitathasbeenprotectedandis beingmanagedappropriately.

5. Adaptivemanagementprescriptionshavebeendeterminedand

implementedfor all populations,including repatriatedpopulationsif

deemednecessary.

Theestimateddatefor downlistingto threatenedstatusis 2015anddelistingis by

2025.

Thegoalsand objectivesstatedhereare subjectto changeasmoreinformation

becomesavailableon thePoint Arenamountainbeaverthroughthework

undertakenin this recoveryeffort, andasadvancesare madein thefield of

conservationbiology andin ourunderstandingof endangeredspecies.
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B. STEPDOWN NARRATIVE

1.Protect existing mountain beaverpopulations

.

Twenty-sixPoint Arenamountainbeaverpopulationshavebeenfoundto

date. Long-termhabitatprotectionis vital for theprotectionofPoint

Arenamountainbeaverpopulations.Most of thethreatsto theanimalare

aresult of habitatdestructionand degradation.All knownpopulations

mustbe protectedin perpetuityfrom the threatsidentifiedin SectionI.E.

(with specialconsiderationfor unusualhabitats).

I. I Protectexistingpopulationsthroughlandacquisitions,easements

.

conservationagreements.orothermechanisms

.

Thepriorities for landprotectionshouldbe basedon sizeof

mountainbeaverpopulations,degreeof threatsto habitat,and

willing landowners. It may be advantageousto look at areasthat

would benefitseveralotherspeciesof concernin additionto the

Point Arenamountainbeaver.Areasprotectedshouldinclude

appropriatebuffersto protectthepopulationfrom outside

disturbances.Suitable,but currentlyunoccupied,habitatmaybe a

necessaryreservoirfor mountainbeaverto ensurepopulation

structureanddynamics(Todd 1990). It is, therefore,necessaryto

protectnot only habitatcurrently occupiedby mountainbeaver,but

also unoccupiedhabitatto allow for populationexpansion.Habitat

protectioncanbe achievedthroughacquisition,easements,

conservationagreements,or othermechanisms,includingzoning

ordinances.

1.2 Developand implementmanagementplansfor PointArena

mountainbeaverpopulationson public lands

.

Managementplansshouldbe developedfor all populationson

public lands. Methodsto minimizeor eliminateidentifiedthreats
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to mountainbeaversat eachpopulationshouldbe includedin the

managementplan. Managementplansshouldbe adaptableto the

resultsofresearchandmonitoring. Eachplanshould include

contingenciesin theeventthat themountainbeaverpopulation

declinesto low levels. Managementmeasuresthatshouldbe

consideredincludefencingto keepout recreationistsand grazing

animals,elevatedwalkwaysor footpathsto divertfoot traffic away

from mountainbeaverhabitat,openculvertsor otherdevicesto

providesafepassagewaysfor mountainbeaversunderroadways,

vegetationmanagementsuchasexoticplant control,and controlof

domesticandferal animalpredation.

1.3 Developand implementmanagementguidelinesto protectexisting

populationsofPointArenamountainbeaveron privatelands

.

Guidelinesshouldbe developedto includespecific policiesfor

managingexistingpopulationsof mountainbeaveron private

lands. Thesepoliciesshouldaddressidentifiedthreatsto the

speciessuchaspredationby domesticandferal dogsand cats.

Vegetationmanagementandexoticplant control shouldalsobe

addressed.Theguidelinesshouldcoverpesticideuse,domestic

animals,protectivemeasures,etc. A sectionon emergency

responsefor contingenciessuchasfire andothernaturaland

human-causeddisastersshouldalsobe included. Implementation

andenforcementshouldalsobe covered.Theseguidelinesshould

berevisedregularlyasmoreinformationbecomesavailableon the

Point Arenamountainbeaver.

Theseguidelinesshouldbe developedandimplementedby

agenciesandindividualsincludingthe CountyofMendocino,

Caltrans,CaliforniaDepartmentof Forestry,CaliforniaCoastal

Commission,local fire departments,thetimber industry,City of

Point Arena,Manchester(PointArena)Rancheria,and local

citizens,with theassistanceofthe U.S. FishandWildlife Service

andCaliforniaDepartmentofFishandGame.
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1.4 Enhance/restorehabitatatexistingpopulations.whereappropriate

.

Enhancement/restorationcanincreasethesuitability and

availability of habitatfor Point Arenamountainbeaver. Guidelines

for enhancementandrestorationof habitatshouldbe determined

using datagatheredin Task4.7. Enhancedor restoredhabitat

shouldbe monitoredto assurethatclearly identified standardsof

successaremet. Theresultsof monitoringstudiesshouldbe used

to identify adaptivemanagementstrategiesto furtherenhancement

andrestorationgoalsandobjectives.

1 .4.1 Evaluateandidentify protectedsitesfor enhancementand

restoration

.

Priorities shouldincludebuffer habitatadjacentto existing

populationsanddegradedmountainbeaverhabitatwith a

high degreeof potentialfor success.

1.4.2 Developandimplementsite-specificenhancementand

restorationstrategies

.

A strategicplanshouldbe developedfor each

enhancement!restorationsite outliningprocedures,site

treatments,plant speciesselections,costs,timeline.and

successcriteria. Thisplanshould thenbe implementedat

eachsite.

1.4.3 Developandimplementvegetationmonitoringplansfor

enhanced/restoredsites

.

Restorationsitesmustbe monitoredfor aperiodof timeto

be determinedunderTask5.2. Monitoring techniques
shouldbe designedto contributeto ourknowledgeof the

habitatrequirementsof Point Arenamountainbeaver.

Techniquesshouldbe selectedfrom existingmitigation
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guidance,expertinput, andcomparisonwith conditionsat

otherrepresentativepopulationandreferencesites.

Samplingmethodologiesshouldbe clearly defined. Goals

andsuccesscriteriashouldbe developedfor, butnot

necessarilylimited to, biological factorssuchasplant

speciescomposition,survivorship,plantheight,plantvigor

andhealth,percentvegetativecover,naturalreproduction

and recruitment,andany physicalfactorsfoundto be

representativeof Point Arenamountainbeaverhabitat.

Contingencyplansshouldbe developedto guide remedial

actionsin theeventsuccesscriteriaarenot met. Population

trendsofthemountainbeaver,if present,shouldalsobe

monitoredatrestorationsites(seeTask1 .5).

1.5 Monitor existingPoint Arenamountainbeaverpopulations

.

A betterunderstandingof populationnumbersanddistributionwill

give a fuller pictureof populationviability andthreatsto Point

Arenamountainbeaver. Thesenumbersarenecessaryto assessthe

subspecies’statusovertime. Techniquesfor monitoringshouldbe

evaluatedanddeveloped(Task4.3). All knownpopulations

shouldbe monitoredto determinepopulationtrendsandhabitat

changesandidentify threatsto populations.To useavailabletime

andfunding mosteffectively, this monitoring shouldbe both

qualitativeandquantitative,with all populationsbeingassessed

qualitatively,andonly selectedpopulationsmonitoredusingmore

quantitativetechniques.

1 .5.1 Developprotocolsfor qualitativeandquantitative

monitoring

.

Protocolsfor thecollectionandanalysisofqualitativeand

quantitativemonitoringdatashould be developedusing
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informationfrom Task4.3.

1.5.2 Conductqualitativeassessmentsof all knownpopulations

.

Eachpopulationshouldbe monitoredto determineits

status. Parametersto be notedincludepresence/absenceof

burrows,activity (digging,clipping, debris,cobwebs,etc.).

habitatmodification,disturbance,orthreats,andother

factorsusingprotocolsdevelopedunderTask 1.5.1.

Monitoring shouldbe undertakenat thesametime ofyear,

preferablyin thespring or summer.

.5.3 Conductquantitativeassessmentsof representative

populations

.

Representativepopulationswill be chosento be monitored

in greaterdetail,usingprotocolsidentifiedunderTask 1.5.1

andtechniquesdevelopedin Task4.3.

2. Surveyto locatenew populations

.

Thehistoric rangeof the Point Arenamountainbeavershouldbe surveyed

to identify any newpopulations.Muchof thesuitablemountainbeaver

habitat,however,is on privatelandor in inaccessibleareas. Therefore,

gainingaccessto theseareasis essentialto accomplishingthis task. New

populationsfoundbeyondthecurrentknown rangewould be particularly

significant discoveries.

2.1 Developa surveyprotocol

.

A presence-absencesurveyprotocolshouldbe developedto guide

surveyingefforts.
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2.2 Identify suitablehabitatfor surveying

.

The latestaerialmappingtechniquesshouldbe usedto identify

vegetationtypesknownto providesuitablehabitatfor PointArena

mountainbeaver. Informationgatheredin Task 4.7should assistin

identificationof suitablehabitat. Areasfor surveyingshould

includeclassI andII streamsto theeastoftheknownrange,as

well asstreamdrainagesand othersuitablehabitatto thenorth and

southoftheexistingrange. This mappingwill help identify

buffersneededin Task1.1, corridorsbetweenexistingpopulations

(seeTask 3). and/orotherareasthat mayneedspecialmanagement

consideration.

2.3 Obtainpermissionfrom landownersto surveyfor Point Arena

mountainbeaver

.

Beforeconductingsurveys,the landownermustgrantpermission.

2.4 Surveysuitablehabitatfor additionalpopulations

.

Oncepermissionto surveyis obtainedfrom landowners,surveys

shouldbeconductedin suitablehabitatidentifiedin Task2.2.

Also, theopportunity shouldbe takento collectPoint Arena

mountainbeaverdataduring otheractivities,suchas Timber

HarvestPlanreviews,permitting.etc.

2.5 UpdatetheCaliforniaNaturalDiversity DataBase(CNDDB)

.

To maintaina currentandaccuratedatabase,all newpopulation

informationshouldbe sentto theCNDDB for updating. When

making planningdecisions,Stateandlocal agenciesandprivate

entitiesrely on datafrom the CNDDB to identify areasthatmay

containPoint Arenamountainbeaver. Agenciesandindividuals

do not alwayssendnew populationfindingsto the CNDDB,

resultingin planningdecisionsbasedon outdatedor insufficient
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informationon PointArenamountainbeaver.

2.6 Developmapsofthedistributionof thePointArenamountain

beaver

.

Maps of thedistributionof Point Arenamountainbeavershouldbe

developedusing aGeographicInformationSystem(GIS). Each

known populationshouldbe surveyedusingGlobal Positioning

System(GPS)equipmentto determinethe preciselocation and

extentof burrowsystems.Thesedatacould be combinedwith

monitoringdatato quantifypopulationsizes,habitat,and landuses

to accurately’mapthe distributionof the subspecies.Mappingmay

alsohelpdefinea populationas it relatesto groupsof burrow

systems.This termhasbeenlooselyappliedto isolatedburrows,

someof which likely haveonly oneor two animals. Some

populationsmayactuallybe partof larger metapopulations.Using

informationgainedthroughmapping.along with geneticanalysis

(Task4.6), it shouldbe possibleto betterdefinethepopulation

structureof Point Arenamountainbeaver.

3. Establish corridors betweenpopulations. where feasible

.

Corridorsshouldbe maintainedor established,wherefeasible,to allow

movementandgeneticexchangeamongpopulations. As more

iniornmtion becomesavailableon the distributionandhabitat

requirementsof Point Arenamountainbeaver,it is expectedthatmore

corridorswill be identified.

3.1 Identify corridorsneedingprotection

.

Using informationgatheredin Tasks2.2, 2.4,and4.7, identify

existinghabitatthat could providecorridorsbetweenmountain

beaverpopulations.
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3.2. Protectidentifiedcorridors

.

Corridorsidentifiedin Task3.1 shouldbe protectedthrough

purchase,conservationeasementsor otherappropriatemechanism.

Corridorsshouldbe monitoredfor mountainbeaveractivity (Task

1.5.2),and managedappropriately(Task 1.2 or 1.3). Habitat

within corridors shouldbe enhanced/restoredif deemednecessary

(Task 1.4.1).

4. Conduct researchon Point Arena mountain beaver

.

More researchis neededto determinewhat historic andcurrentlanduse

activitiesfavor or impactPoint Arenamountainbeaverpopulations.Also,

little information existson thebiology or ecologyof thePointArena

mountainbeaver. Evenanecdotalobservationsare scarce.Mostof our

knowledgeandassumptionsarebasedon studiesof other,moreabundant,

subspeciesof mountainbeaver. To makeinformedmanagementdecisions

(i.e., applyingadaptivemanagement,which meansconductingessential

research,analyzingthe results,andrevising managementaccordingly),it

is imperativeto learnmoreabout thePoint Arenamountainbeaver.

Researcherswhohavebeenstudyingmountainbeaverin Washington

StateandBritish Columbiahaveexpressedinterestin sharinginformation

andmaybe ableto providehelpful insightsandtechniquesfor usewith the

Point Arenasubspecies.

4.1 Establishalibrary of literatureon mountainbeaver

.

A comprehensivelibrary of mountainbeaverandrelatedliterature

shouldbegatheredandmadeavailableto researchers.This will

savetime andfacilitate researchbecausesomeof the literatureis

difficult to find. A literaturesearchshouldbe undertakenannually
to keepthelibrary current.
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4.2 Designstudiesto gatherbiological/ecologicaldataon Point Arena

mountainbeaver

.

Whentechniquesaredeveloped,designastudyor seriesof studies

to collect dataon parameters.Someof thebasicparametersthat

needto be determinedinclude: density,dispersal,travel corridors,

populationinterconnectivity.agestructure,litter size,longevity,

andsexratio.

4.3 Developsafeandaccuratemonitoringtechniques

.

Becausemountainbeaverspendmostof their time underground,it

is difficult to gathercertaindatawithout capturinganimals.

Indirect study methodsshouldbe usedwheneverfeasible. Much of

theresearchon mountainbeaverhasbeenaccomplishedthrough

sacrificinganimals.New techniqueswill needto be developedfor

handlinganimalswith minimumdisturbanceand risk. A reviewof

the literatureto find successfulsurveyingtechniquesusedwith

similar animalswouldsupplementthis effort. All techniquesmust

be perfectedusingothersubspeciesof mountainbeaverbefore

being attemptedon Point Arenamountainbeaver. ThePoint Reyes

mountainbeaveris mostsimilar to thePoint Arenamountain

beaverand,therefore,would be the subspeciesof choicefor this

work. The October1995 fire at Point ReyesNationalSeashore

resultedin monitoringof the survivingPointReyesmountain

beaverpopulation. Monitoring thereinvolvestransectsurveysof

burrowsto determinethe beaver’ssurvival anddistribution within

theburn area,and~~automated”monitoringof burrowsto determine

short-termsurvival, reproductivesuccess,andhabitatsuitability

(BAER Team 1995). Manyof thesetechniquescould be usedfor

the Point Arenamountainbeaver.

Monitoring of the Point Arenamountainbeaverwasalsodonefor

the MCI TelecommunicationsCorporation.Methoddescriptions
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canbe foundin NorthenandFitts (1993-1996,1998). These

methodsmaybe suitablefor usein futurePointArenamountain

beavermonitoringactivities.

4.3.1 Developindirectmonitoringtechniques

.

Indirect techniques,includingcameras,smokeplates,

microphones,activity counters,trip wires,hair trapsand

others,arepreferablesincethey involve theleast

disturbanceto theanimals. Thesetechniquesneedto be

evaluatedto determinewhich aremosteffective.

4.3.2 Developsafelive-trapping/handlingtechniques

.

Mountainbeaverare knownto sufferfrom hightrap

mortality, at leastin thePacificNorthwest(Dodgeand

Campbell1965). Methodsto minimizedangerto the

animal (andto thehandler)mustbe perfectedusingother

subspecies,prior to conductingany extensivelive-trapping

of thePointArenamountainbeaver.

4.3.3 Developandimplementsaferadiotelemetrytechniques

.

Certaintypesofinformation,suchasmovementand

dispersalactivity, andhomerange,canonly be gathered

by following individualsthroughtime. Radiotelemetryis

an effectivewayof doingthis. This techniqueshouldbe

adaptedto Point Arenamountainbeaver,againbeing

perfectedon a moreabundantsubspecies.

4.4 Study effectsof scenton populationestablishmentanddispersal

.

Pheromoneanalysismayhelpdeterminewhetherchemicalcuesare

causingPoint Arenamountainbeaverto clusterand occupysome
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habitatandnot to occupyotherseeminglyappropriatehabitat.

4.5 Study effectsof disturbance

.

The Point Arenamountainbeaver’ssensitivity to disturbanceis

largely unknown. Therehavebeenseveralrecentquestionsabout

disturbancesof variouskindsandthe appropriatebufferzones

neededto protectanimals. More work needsto be donein these

areas. Disturbanceneedsto be evaluated,including the effectsof

electromagneticfields,noise,vibration,toxins,microwaves,and

habitatmodification, includingfire. timberharvesting,and

invasionof exoticplantssuch asGermanivy, ice plant,and

Europeanbeachgrass. The ability of buffers to minimize

disturbancesshouldbe evaluated.Resultsof this taskshouldbe

usedto updatethe comprehensiveguidelinespreparedin Task 1.3.

4.6 Conductgeneticanalysis

.

It is generallyacceptedthatPoint Arenamountainbeaverhasbeen

geographicallyisolatedfrom othersubspeciesfor a long time. but

the lengthanddegreeof geneticisolationare unknown. insights

could be providedthroughgeneticanalysisandcomparison~vith

othersubspecies.It maybe that full speciesstatusis more

appropriate,asoriginally believedby Taylor (1914). This taskis

not consideredto be of sufficient priority to warrantsacrificing

animals. Materialappropriatefor geneticanalysisshouldbe

salvaged,asappropriate,from animalsthathavedieddueto other

causes,accordingto the necropsy/salvageprotocoldevelopedin

Task4.10. Also, hair, tissue,andblood samplescouldbe collected

from live animals.

4.7 Determinehabitatrequirementsfor Point Arenamountainbeaver

.

Thereis little quantitativeinformationon thehabitatrequirements
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of Point Arenamountainbeaver.Populationshavebeenfoundin a

varietyof habitattypes,butbasiclimiting factorsarenot known.

This informationis necessaryfor managementpurposesand

possiblehabitatrestorationwork.

Datashouldbe collectedon the following habitatparameters:

vegetationassociations(including exoticplants)and covervalues,

soil characteristics,slope/aspect,microclimate,hydrology,etc.

Studiesshouldbe doneon thespectrumof mountainbeaver

habitats.Historic aerialphotosandmappingcanbe usedto

comparepreviousvegetationandlanduseswith currenthabitat

use.

Thedurationandmethodologiesofthis researchshouldbe

determinedunderTask4.2. It maybe bestto collectdataover a

longerperiodoftime if unusualconditionssuchasdroughtoccur.

4.8 Study therelationshipof Point Arenamountainbeaverto

successionalhabitat

.

The importanceof successionalhabitatto PointArenamountain

beaversneedsto be investigatedat severalsiteswheremountain

beaverpopulationsarefoundnearrecenttimberharvesting

activities.

4.9 Study food habits

.

While it is knownthat Point Arenamountainbeaverutilize many,

if not most.of theplantspeciesin their vicinity, thereis little

informationon which plantsare mostimportantin theirdiet. A

fecalanalysisstudy couldhelp to determineimportantfoodplants.

Fecalmaterialshouldbe gatheredover time, becausefood

preferencesmaychangethroughouttheyear. Stomachcontents

from freshcarcassescanalsobe analyzed,accordingto the

47



protocoldevelopedin Task4.10.

4.10 Developprotocolfor necropsieson any acquiredcarcass

.

A protocolmust be developedfor treatinganimalsfounddead,to

maximizetheinformationavailableon thePoint Arenamountain

beaver.This protocolshouldincludeproceduresfor handlingdead

animals,salvagingandstoring partsfor furtherstudy, identifying

theresponsibleparty, datacollectionandanalysis,necropsy

procedures,museumor otherrepositoryconsignment,and

reportingof results.

4. 11 Conducta populationviability analysis(PVA)

.

ConductaPVA assessmentusing informationgatheredfrom Task

4.2. ThePVA resultsshouldbe usedto assesstheadequacyofthe

criteriafor downlisting.delisting,andpopulationstability, if

possible.

4.12 Developindicesto tracktheactive numberofPointArena

mountainbeaverburrows

.

Indicesshouldbe developedto keeptrack ofall activePointArena

mountainbeaverburrows.

5. Restorethe Point Arena mountain beaver to suitable habitat

.

Restorationof Point Arenamountainbeaversto suitablehabitatmaybe a

necessarytool for recoveryif additional populationsarenot foundto meet

recoverycriteria. The feasibility and necessityof relocatinganimals,

however,shouldbe evaluatedafterbasicinformationis gatheredabout
Point Arenamountainbeaverandits habitatrequirements.
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5.1 Determinefeasibility andnecessityofrelocation

.

Thefeasibility andnecessityof relocationshouldbe assessed

basedon all availableinformation.

5.2 Developrelocationprotocolsandconductrelocations,if feasible

andnecessary

.

If relocationis deemedappropriateandnecessary,aplanshouldbe

developedthat identifiessuitablehabitatfor relocationactivities,

appropriateanimalsto be relocated(e.g., dispersingjuveniles),and

practical/technicalaspectsoftherelocationproject. Relocations

would likely beconductedover severalyears. Relocated

populationsshouldbe protected(Task 1.1);managementplans

shouldbe developedandimplemented,that includeacontingency

plan in theeventthat successcriteriaarenot met (Task1.2); and

populationsshouldbe monitored(Task 1.5).

6. Conduct outreach

.

To enlist the long-termsupportof landownerswith Point Arenamountain

beaverpopulations,theU.S. FishandWildlife Service,with assistance

from theCaliforniaDepartmentofFish andGame,shouldwork one-on-

onewith eachlandownerto developaprogramto protectthebeaverand

its habitat.

6.1 Developandimplementan outreachplan

.

Outreachis an essentialcomponentof implementingthis plan. A

planshouldbe developedto providefactual informationaboutthe

Point Arenamountainbeaverandtherecoveryprocessto

interestedandeffectedlandowners.Forprivatelandswith reported

populationsofthePoint Arenamountainbeaver,landowners

shouldbe apprisedof thesignificanceof thepopulationson their
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landsand shouldbe providedwith informationaboutavailable

conservationmechanisms,suchasconservationeasementsand

incentiveprograms.For privatelandswith suitablehabitatfor

PointArena mountainbeaver,permissionshouldbe soughtfrom

cooperativelandownersto conducton-sitesurveys(Task2.4). If

surveysidentify populations,landownersshouldbe apprisedof

their significanceandofferedincentivesto continuecurrentland

usesthat supportmountainbeaverhabitat.

6.1.1 Developandimplementeconomicor otherincentivesfor

conservationandrecoveryofthePoint Arenamountain

beaver

.

Economicandotherincentiveprograms(e.g., relief from

taxes,tax credits,tax deductiblehabitatmanagement

expenses,WilliamsonAct. ConservationReserve

Program,Partnersfor Wildlife, etc.)maybe importantto

gainingthe supportandassistanceofprivate landowners

in conservingand recoveringthePointArenamountain

beaver. Suchprograms,if appropriate,shouldbe

developedfor the planningarea. Incentiveprogramscould
play an importantrole in protectionof habitaton private

property.

6. 1 .2 Produceanddisseminateoutreachmaterials

.

A comprehensiveoutreachprogramcould includethe

following materials:

o A booklet for adultsthat presentsinformationon the

biological importanceof thePoint Arenamountain

beaver.

0 A separatebrochureto inform landownersof resources
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availableto themandstepsthey cantaketo protect

mountainbeaveron their land.

o An activity/educationalbook for children,gearedfor

ages6 to 12. This bookletcouldbe disseminated

throughschools,at ManchesterBeachStatePark,

throughagencyoffices,etc.

o Other interpretivematerials,suchasmodels,arean

importantpartof any outreacheffort. Thepossibility

of apermanentdisplayshouldbe explored.

o Periodicpressreleaseson therecoveryeffort for

disseminationto themedia.

o Selectedmaterialsfrom this effort shouldbe made

availableon theInternetandpossiblyin an electronic

form, suchasacompactdisc,whichcanbe usedfor

educationalpurposes.
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III. Implementation Schedule

TheImplementationSchedulethat follows outlinesactionsand estimatedcostsfor

therecoveryprogramofAplodontiarufa nigra. It is aguidefor meetingthe

objectivesdiscussedin PartII ofthis Plan. This scheduleindicatestask priorities,

tasknumbers,taskdescriptions,durationoftasks,theresponsibleagencies.and

estimatedcosts. Theseactions,whenaccomplished,shouldbring aboutthe

recoveryof thespeciesandprotectits habitat. Costestimatesprovidedhereare

intendedasgrossestimatesfor generalplanningpurposes.Moredetailedbudget

analyseswill be necessaryby theresponsibleagencies.

Definition of Priorities:

An actionthat must betakento preventextinctionor to preventthe

speciesfrom declining irreversibly in theforeseeablefuture.

An actionthat mustbe takento preventa significantdeclinein

speciespopulationlhabitatquality, or someothersignificant

negativeimpactshort ofextinction.

All otheractionsnecess:Aryto meetthe recoveryobjectives.

Task Duration:

Continuous: A taskthat will be implementedon a routinebasisoncebegun.

Unknown: Either taskdurationor associatedcostsarenot knownat this time.

Priority 1:

Priority 2:

Priority 3:
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Acronyms and Abbreviations:

CDF - CaliforniaDepartmentofForestryandFire Protection

CDFG - CaliforniaDepartmentofFishandGame

CDPR - CaliforniaDepartmentofParksandRecreation

CNDDB - CaliforniaNaturalDiversity Database

COUN - Countyof Mendocino

EWS - U.S. FishandWildlife Service

TBD - To Be Determined
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IV. Appendix A: Summary of the Agency and Public Comments

on the Draft RecoveryPlan for the Point Arena

Mountain Beaver

I.Summary of Comments

In July 1997,the ServicereleasedtheDraft RecoveryPlanfor the Point

ArenaMountainBeaver(Draft Plan) for a 60-daycommentperiodending

on October20, 1997for Federalagencies,Stateandlocal governments,

andmembersof thepublic (62 FR4413). Dr. Paul Beier, jAr. Gordon

Gould, andMr. JohnHarris wererequestedto peerreviewtheDraft Plan.

This sectionsummarizesthe contentof significantcommentson the Draft

Plan. A totalof 11 letterswerereceived,eachcontainingvarying numbers

of comments. Manyspecificcommentsre-occurredin letters.

This sectionprovidesasummaryof generaldemographicinformation,

including the total numberof lettersreceivedfrom variousaffiliationsand

states. It alsoprovidesa summary’of the eightmajorcomments.A

completeindex of the commenters,by affiliation, is given in the Section

B. All lettersof commenton the Draft Planarekepton file in the Arcata

FishandWildlife Office.

A. Demographic Information

The following is abreakdownof thenumberof lettersreceivedfrom

variousaffiliations:

Stateagencies 4 letters

local governments 2 letters

businessandindustry I letter

environmental/conservationorganizations 3 letters

academia/professional 1 letter
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B. Reviewersof the Draft RecoveryPlan

Dahlhoff, Leslie,City ofPoint Arena,451 SchoolStreet,P.O.Box 67,

PointArena,CA 95468

Fellers,Gary,U.S. DepartmentoftheInterior,U.S. GeologicalSurvey,

Biological ResourcesDivision, PointReyesNationalSeashore,Point

Reyes,CA 94956

FiUs, Kimberley,5243 BeaumontWay, SantaRosa,CA 95409

Flowers,Sarah,Departmentof ParksandRecreation,Russian

River/MendocinoDistrict, P.O. Box 440, Mendocino,CA 95460

Gould,Gordon,CaliforniaDepartmentofFishandGame,1416Ninth

Street,P.O.Box 944209,Sacramento,CA 94244

Griffin, Jenny,JennyGriffin Landscaping,P.O.Box 1503, Mendocino,

CA 95460

Hodgson,Ann, ResourceDesigns,Inc., 13495. 101 Street,Suite

304,Omaha,NE 68124

Levine,Alan, CoastAction Group,P.O.Box 215, Point Arena,CA 95468

Northen,Philip, SonomaStateUniversity,SchoolofNaturalResources,

1801 EastCotatiAvenue,RhonertPark,CA 94928

Valentine,Bradley,CaliforniaDepartmentof ForestryandFire Protection,

Coast-CascadeRegion,P.O.Box 670, 135 RidgwayAvenue,Santa

Rosa,CA 95402

Wooster,Theodore,CaliforniaDepartmentofFishandGame,P.O. Box

47, Yountville, CA 94599
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II. Summary of Commentsand ServiceResponses

Issue 1: A numberofcommentswerereceivedthat containedrequeststo

includeadditionalinformationsuchasupdatedpopulationlocationsofthe

Point Arenamountainbeaver,additionalspeciesof concern,etc.

Response:This newinformationhasbeenincorporatedinto theFinal

Plan.

Issue2: More surveysneedto be doneto establishlocationsof other,new

Point Arenamountainbeaverpopulations.

Response:Pleaseseethe~StepdownNarrative”,Task2.0 of theFinal

Plan,which is “Survey to locatenewpopulations”.

Issue3: Thereis little quantitativesupportandexplanationfor, and

possiblyattainabilityof, the recoverycriteria(downlistinganddelisting).

Also, for #1, #2 and #3 ofthedownlistinganddelisting criteria, why are

theexistingpopulationsfoundalongthecreekslisted, singledout asbeing

themain populationsto be protected?

Response:Recoverycriteriahavebeenrevisedto betterreflectexisting

informationbasedon bestknowledgeof existingconditions. These

criteriamaybe further revisedwhennewinformationbecomesavailable.

Referenceto specificexistingpopulationsfoundalongcreekshasbeen

deletedfrom therecoverycriteria.

Issue4: Thediscussionon “Reasonsfor Listing andThreatsto Survival”

containsno substantiationon importance,no planto addressthethreats,no

determinationofimportance,andsomethreatscannotbeplannedfor and

arenot ascatastrophicas suggested.

Response:This sectionhasbeenrevisedto betterreflect importanceof

threatsandsubstantiationofthreats. Also, somethreatswhich “cannotbe
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plannedfor” (e.g.,fire), wereeliminatedfrom thetext. Threatsarealso

discussedin the“StepdownNarrative”underTask 1.2.

Issue5: A broad-scaleeffort shouldbe undertakento solicit theopinions

of thepublic regardingtheir perceptionsaboutmountainbeaversaspests.

Flexible solicitationofpublic opinionsandongoingpublic forumsto

involve andeducatethepublic aboutthemanagementconcernsrelatedto

this speciesis necessary.TheDraft Planproposesan outreacheffort

whichwould includetheproductionsanddisseminationof educational

materials,butmay not effectivelyinvoke “ownership”andbroad-scale

participationby thecommunity.

Response:In the“StepdownNarrative”,Task6.0, we haveelaboratedon

this issue.

Issue6: TheDraft Planreflectsa generalliteraturereviewfor thespecies

asawhole,with little regardto thefactthat thePointArenamountain

beaverlives in somewhatunusualhabitatandin an unusualsetting.

Response:The “Habitat” sectionhasbeenmodified to betterreflect the

literaturespecificallyavailableon thePoint Arenamountainbeaverversus

othersubspeciesofmountainbeaver.

Issue 7: Elevatetask“Survey alongdrainagesfor limits of PointArena

mountainbeaver”to top priority level.

Response:The U.S. FishandWildlife Servicecannotconsidersurveysas

Priority 1 tasks(see“Definition of Priorities”given in SectionIII ofthe

Final Plan). Alone, this taskwould not preventtheextinctionofthe

species.

Issue8: At this time, theCity of PointArenaandlandownersneed

specificmanagementguidelinesfrom theU.S. FishandWildlife Service

concerningthePointArenamountainbeaver.A reviewof Section5.24 of
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theCity’s ZoningOrdinance,which explainstheMountainBeaverBuffer

Area (MBBA), andthe specialrulesthatapply to it, needto be reviewed

by theU.S. FishandWildlife Servicefor accuracyof thestatements

regardingtheFederalEndangeredSpeciesAct andprotectionmeasures.

Response:The SacramentoFishandWildlife Office hasforwardeda

copyoftheCity~s Zoning Ordinance,with specific questionsfrom the

City of PointArenaaboutthis proposedOrdinance,to theArcataFishand

Wildlife Office. Dueto the locationof Fishand Wildlife Offices in the

state,anda changein EcoregionorganizationsincetheRecoveryPlanfor

the specieswas begun,theArcataFishandWildlife Office nowhas

primaryresponsibilityfor thePoint Arenamountainbeaver.
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