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EXECUTIVE SUMMARY

Current Status: Goldenpaintbrush(Castilleja levisecta),listed asthreatened

(62FR 31740),is extantin WashingtonandBritish Columbiaandwashistorically

knownfrom Oregon.Thereare11 knownpopulations,9 in Washingtonand2 in

BritishColumbia. A majority ofthepopulationsaresmallboth in termsof

numberofindividualsandin total areaoccupied.Of the11 populations,5 are

locatedon public lands(FederalandStateowned)and6 areonprivateproperty.

Habitat Requirementsand Limiting Factors: Castilleja levisectainhabits
generallyflat grasslandswithin thePugetSoundLowlands(including the

southerntip of VancouverIsland,British Columbia). Somesiteshavemounded

topography,andothersareon steep,grassycoastalbluffs. Thecoastalbluffshave

awestorsouthwestaspect.Small to largethicketsoflow deciduousshrubsare

commonlypresent.

Muchofthehistoricallysuitablehabitatfor Castilleja levisectawasconverted

and/ordevelopedfor commercial,residential,andagriculturaluse. Remaining

habitatis beingdegradedby encroachingnativeandnon-nativespeciesthat

competewith Castillejalevisectaandcreateshade,whichthis speciesdoesnot

tolerate.Fire suppressionoverthe lastcenturyhasenabledDouglas-fir

(Pseudotsugamenziesii)andnon-nativewoody shrubsto colonizethegrasslands,

producingan environmentunsuitablefor thespecies’viability.

BecauseCastillejalevisectahasbecomerestrictedto asmall numberofexisting

sites,whicharesmall in termsofnumberofindividualsaswell astotal area

occupied,it hasbecomevulnerableto randomevents,whetherdueto humansor

theenvironment.

RecoveryPriority: This plant’srecoverypriority is 2 on ascaleof 1 tolS,

reflectingahigh degreeofthreat,ahighpotentialfor recovery,andthat this

plant’staxonomicrankis afull species,which hasahigherpriority thana
subspecies.

RecoveryObjective: This recoveryplan’s overall objectiveis to recover

Castilleja levisectato thepointwheredelistingis warranted.Therecoveryplan’s
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conservationmeasuresfor Castilleja levisectaandits habitataredesignedto

ensurethat at least20 self-sustainingpopulationswill exist, distributed

throughoutits extantandhistoric range.

RecoveryCriteria:

Delistingwill beconsideredwhenthefollowing conditionshavebeenmet:

1. Thereareatleast20 stablepopulationsdistributedthroughoutthehistoric

rangeofthespecies.To bedeemedstable,apopulationmustmaintaina

5-yearrunmngaveragepopulationsizeof at least1,000individuals.

2. At least15 ofthesepopulationsarelocatedon protectedsites. In orderfor
asiteto bedeemedprotected,it mustbe eitherownedand/ormanagedby

agovernmentagencyorprivateconservationorganizationthatidentifies

maintenanceofthespeciesas theprimarymanagementobjectivefor the

site,or thesitemustbeprotectedby apermanentconservationeasementor

covenantthatcommitspresentandfuture landownersto theconservation

ofthe species.

3. Geneticmaterial,in theform ofseedsadequatelyrepresentingthe
geographicdistributionor geneticdiversitywithin thespecies,is storedin

a facility approvedby theCenterfor PlantConservation.

4. Post-delistingmonitoringoftheconditionofthespeciesandthe statusof

all individualpopulationsis readyto begin.

5. Post-delistingproceduresfor theecologicalmanagementofhabitatsfor all

populationshavebeeninitiated.

Actions Needed:

1. Developandimplementmanagementplansfor Federaland Statemanaged

sitesharboringCastilleja levisecta.

2. Attain formalprotectionfor asmanyprivatesitesaspossible.
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3. Conducttheresearchthatis necessaryto successfully(1)manageexisting
populationsand (2) establishnewpopulations.Critical aspectsofthe

biology ofCastilleja levisectaneedto bedefined,includinganevaluation

of thegeneticdiversity within the species,testingofseedviability, and

identificationofpropagationmethods.

4. Developandimplementmonitoringprotocolsfor all populationsto assess

trends.

5. Identify andsearchpotentialhabitatfor Castilleja levisectausing

standardizedrareplant searchmethodsdevelopedby theFishandWildlife

Serviceorotherresourceagencies.

6. Developandimplementareintroductionplan.

7. Disseminateinformationaboutthespeciesto appropriateaudiences,

including landowners.

8. Periodicallyreviewthestatusofthespeciesandassesstheeffectivenessof

themanagementplansandotherrecoverytasks. A technicalworking

groupshouldbeestablishedto carryout thereviews.

9. Collectseedadequatelyrepresentingthe geneticdiversity within the
speciesor its geographicrange,andstoreit in afacility approvedby the

Centerfor PlantConservation.

EstimatedCostsfor Recovery: We anticipatethatit maycostapproximately

$825,000to recoverthis species.

EstimatedDateof Recovery: Delistingmaybeconsideredby 2018if all the

recoverycriteriahavebeenmet.
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I. INTRODUCTION

A. Listing History

We, theU.S.FishandWildlife Service,beganwork on listing thegolden

paintbrush(Castilleja levisecta)asan endangeredor threatenedspeciesin 1990

whenweannouncedthat sufficientinformationwas availableto proceedwith

listing thisplant in aFederalRegisternoticeofreviewpublishedFebruary21,

1990 (55 FR 6184). Thisannouncementwasbasedon newdatacollectedby the

WashingtonNaturalHeritageProgram.After this announcement,wepublisheda

proposalto list Castilleja levisectaasathreatenedspeciesonMay 10, 1994 (59

FR24106),anda final rule listing it asthreatenedon June11, 1997(62FR

31740).

B. Description

Castilleja levisectais aperennialherbin thefigwort or snapdragonfamily

(Scrophulariaceae).An illustrationis providedin Figure 1. Castilleja levisecta

oftenhasfrom 5 to 15 unbranchedstems. Thestemsmaybe erectorspreading,in

the lattercasegiving the appearanceofbeingseveralplants,especiallywhenin

tall grass. Plantsareup to 30 centimeters(12 inches)tall andarecoveredwith

soft, somewhatstickyhairs. Thelower leavesarebroader,with oneto threepairs
ofshort laterallobesneartheterminalthird. The showybractsareaboutthesame

width astheupperleaves,softly hairy andsticky, andaregoldenyellow. The

bractseffectivelyhidethe flowers.

C. Distribution and Collection History

Castilleja levisectawasfirst collectedby Macounin 1875, in Victoria, British

Columbia. ThespecimenwaslabeledC. parv~tlora,but laterannotatedby

Greenman(1898),whopublishedadescriptionofC. levisectain that year. Piper
(1906)designatedacollectionby Howell in 1880 from Mill Plain(ClarkCounty,

Washington)asthetypespecimen(thespecimenuponwhich thescientificname

is based)(K. Chambers,pers.comm.,cited in SheehanandSprague1984). A
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Figure 1: Illustration of CastilejalevisectaGreenman.

Illustrationby Linda Vorobik, reproducedcourtesyof WashingtonDepartmentof Natural

Resources

I
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specimenat Harvardis citedasthetypespecimenin theHarvardtype specimen

database(ID number56156,CheckedNovember19, 1998).

Historically, Castilleja levisectahasbeenreportedfrom morethan30 sites in the

PugetTroughofWashingtonandBritish Columbia,andasfar southasthe
WillametteValley of Oregon(Hitchcocketal., 1959,SheehanandSprague1984,

Gamon1995). In 1984,we fundedtheWashingtonNaturalHeritageProgram

(WashingtonDepartmentofNaturalResources)to assessthespecies’status

throughoutits range. Theassessmentfoundthattheplanthadbeenextirpated

from morethan20 historic sites(SheehanandSprague1984,Gamon1995)(this

informationwaspreviouslypresentedin thefinal rule [62FR31740]). Many

populationswereextirpatedbecausetheirhabitatswereconvertedfor agricultural,

residential,andcommercialdevelopment.For example,theareaaroundthetype
locality at Mill Plain,Clark County,Washington,wasconvertedto pastureand

orchardssometimeaftertheplantwasfirst collectedin 1880. Housing

developmentscurrentlyoccupythesite (SheehanandSprague1984,Gamon
1995). In Oregon,Castilleja levisectahistoricallyoccurredin thegrasslandsand

prairiesoftheWillametteValley; thespecieshasbeenextirpatedfrom all ofthese

sitesasthehabitathasdisappeared.

Castilleja levisectais nowknownfrom 11 extantpopulations(seeFigure2 and
Table 1), ofwhich 9 arein Washington: 1 south ofOlympiain ThurstonCounty,

5 on WhidbeyIslandin IslandCounty,and 1 eachon SanJuanIsland,Long
Island, andLopezIslandin SanJuanCounty.

Two extantpopulationsofCastillejalevisectaoccurin British Columbia,Canada,

on small islandsnearVictoria. Historically, C. levisectawasdocumentedfrom

ninesites on southeasternVancouverIsland,andon two adjacentislands. All but

thetwo populationsfoundon islandsare extirpatedor areof unknownstatus,but

likely havebeenextirpated(BritishColumbiaConservationDataCenter1993,

RyanandDouglas1994).
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Figure 2: Rangewidedistribution of Castilleja levisecta.

Castilleja levisecta
• Current Populations
o Historic Populations

State Boundary
~ County
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Table 1. Summary of Extant Sites for Castilejalevisecta.

Site Name
County (if
in Wash.)! B.C.

Size of Population
(year) Area* 10-Year Trend

Rocky Prairie
Natural Area
Preserve

Thurston 2,942 (1996) ca. 30 acres stable

Bocker Environ.
Reserve

Island 367 (1998) ca. 1 acre declining

Fort Casey State
Park

Island 179 (1998) <1 acre declining

West Beach Island 479 (1998) < 1 acre stable

Forbes Point Island <1 acre declining

Ebey’s Landing Island 4000+ (1993)
(estimated)

ca. I acre stable

False Bay San Juan <1 acre portions
declining

Davis Point San Juan 0 (1998)
4 (1996)

< 1 acre declining;
maybe
extirpated

Long Island San Juan 22 (1998) < 1 acre unknown

Trial Island Brit. Columbia 2,560 (1994) ca. 1 acre stable

Alpha Islet Brit. Columbia ca 1,000 (1994) < 1 acre unknown

One acre is equal Lo 0.40 hectare

D. Habitat

Castilleja levisectaoccursin thePugetTroughPhysiographicProvinceof

Washington(asmappedby FranklinandDyrness1973)andlowerVancouver

Islandat elevationsfrom sealevel to about100 meters(330feet) abovesealevel.

It alsohistoricallyoccurredin theWillametteValley PhysiographicProvinceof

Oregon,but hasnotbeenobservedin Oregonfor morethan50 years.

Castillejalevisectaoccurson generallyflat grasslands,including somethatare

characterizedby moundedtopography,and on steepcoastalbluffs thataregrass-
dominated.Thecoastalbluffs haveawestorsouthwestaspect.Low deciduous

shrubsarecommonlypresentassmall to largethickets. In theabsenceoffire,
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someofthesiteshavebeencolonizedby trees,primarily Douglas-fir

(Pseudotsugamenziesii),and shrubsincludingwild rose(Rosanutkana),and,

morecommonly,Scotsbroom(Cytisusscoparius),anaggressivenon-native

shrub.

Themainlandpopulationin Washingtonoccursin a gravelly,glacialoutwash

prairie. Otherpopulationsoccuron clayeysoils derivedfrom eitherglacialdrift

orglacio-lacustrinesediments(in thenorthernendofthespecies’historic range).

All oftheextantpopulationsareon soils derivedfrom glacialorigins. Historic

populationsalsooccurredon near-bedrocksoils(LighthousePoint),aswell as

clayeyalluvial soils (in thesouthernendofits historic range).

A vegetationmapby Kiichler (1966)showstherangeof Castillejalevisecta

associatedwith westernredcedar— westernhemlock— Douglas-firforestin the

northernpartof its rangeandas a mosaicoftheabovetypeandOregonoakwoods

in thesouthernpartof its range. A mapby Bailey (1976)showstherangeasType

2410Willamette— PugetForestProvince.FranklinandDyrness(1973)mapthe

rangeasthePugetSoundareaof theWesternHemlock(Tsugaheterophylla)Zone

andInteriorValleysofWesternOregon— WillametteValley. ThePugetSound

areaoftheWesternHemlockZonediffers from therestof theWesternHemlock

Zoneby anumberoffeatures,amongthemthepresenceofprairies.Grasslands

oncecoveredmuchof theWillametteValley,whereforestcommunitieswere

dominatedby Douglas-fir(Pseudotsugamenziesii)or Oregonwhiteoak (Quercus
garrvana). Grasslandshavealsodeclinedin thePugetTrough,wherecurrently

therearelessthan10 percentof theoriginal grasslandcommunitiesremaining

(CrawfordandHall 1997).

E. Life History/Ecology

Castilleja levisectais ashort-livedperennialherb. Individual plantsgenerallydo

not survivelongerthan5 to 6 years. Observationsofindividual taggedplantsthat
were followedover timeshowthatup to 20 percentoftheplantsin 1 population

werelost to mortality on an annualbasis(PeterDunwiddie,perscomm. 1999).

Biologiststhink this speciesreproducesexclusivelyby seed;vegetativespreadhas

neverbeenobservedorreported.Evansetal. (1984)reportedthefollowing

phenologicalinformationfor thespeciesfrom RockyPrairieNaturalArea
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Preserve(NAP). Plantsemergein earlyMarch. By mid-April, theplant is in bud,

flowering generallybeginsthelastweekin April andcontinuesuntil earlyJune.
Fruits maturefrom Juneto mid-July,by mid-July,theplantsarein senescence.

Capsulespersiston theplantswell into August. Basedon historicalcollections

andobservationsby theauthors,flowering seemsto occuraboutthesametime

throughoutthespecies’range.

ThegenusCastilleja, like manyothersin thefigwort family, is parasitic. Rootsof

paintbrushesarecapableof forming parasiticconnectionsto rootsofotherplants.

Thesespecializedconnectionsarecalledhaustoria.Heckard(1962)showedthat

althoughCastillejaplantscouldbegrownin thegreenhousewithout hostplants,

theythrivedbetterwith hosts. Castillejalevisectahasalsobeenshownto have

theability to germinateanddevelopin agreenhousesettingwith andwithout a

hostplant (Wentworth1994). Wentworth(1994)observedhaustorialconnections

with therootsofavarietyofhostplants,althoughshealsoobservedthat C.

levisectawill develophaustoriaon its ownrootswhengrownwithout ahost.

Paintbrushplantsareprobablynothost-specific(Mills andKummerow1988). It

hasbeenclearlyshownthat C. levisectagrowswell independentlyofahostplant

andthat theydo notnecessarilyrequireahostto survive. Thisevidenceleadsthe

authorsto considerthis speciesof Castillejaasa facultativeroot parasite.

Thebreedingsystemof Castilleja levisectahasnotbeenthoroughlydocumented.

Evanset al. (1984)reportedthat a speciesof bumblebee,Bombusca/Wornicus,
wasobservedvisiting C. levisecta.Pollencouldbeobservedon thebee’sheadas

it exitedtheinflorescence.JaneWentworth(pers.comm. 1995)alsoobserved

thatBombussp.werethemostfrequentvisitorsto C. levisectainflorescences.In

apollinatorexclusionexperiment,Wentworth(1994)foundthat fruits canbe

producedin the absenceof pollinatorvisitation, but fruit setwasalmostfive times

greaterin unbaggedinflorescencescomparedto inflorescencesbaggedto prevent

visitationto theflowersby pollinators.

Evanset al. (1984)raisedthepossibilitythattheRockyPrairiesitemayhavetoo

few bumblebeesto pollinatetheentirepopulation. Thebumblebeepopulation
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couldhavedeclinedasaresultof successional1changes,disturbancesto the

bumblebees’habitat,or factorsotherthanhabitatchanges,suchaspesticide

applicationor drift.

Evanset al. (1984)reported75 percentseedset for all inflorescences.The

percentagewascalculatedfor eachinflorescenceastheratioofflowerswith seed

capsulesto thetotalnumberofflowers. Wentworth(pers.comm. 1995)
calculatedthe meannumberofseedspercapsuleto be 165.

Germinationstudieson seedscollectedfrom RockyPrairiein ThurstonCounty,

Washington,wereconductedat theBerryBotanicGardenin Portland,Oregon.

After 6 weeksofchilling, 80 percentoftheseedsgerminated.Underlaboratory

conditions,Wentworth(1994)achieved47 percentgerminationof first-yearseeds

and 13 percentfor second-yearseeds,but germinationappearsto bemuchless

undernaturalconditions. Wentworthfoundthat undernaturalconditions,first

yeargerminationofseeds(from theseedbankfor 2 differentyears)was 8 percent

and12 percent. Secondyeargerminationwasonly 2 percent. Threeyearold

seedsdid not germinate(Wentworth1994).

Although seeddispersalhasnotbeendirectly observed,theseedsareprobably

shakenfrom theseedcapsulesandfall a shortdistancefrom theparentplant. The

seedsarelight andcouldpossiblybedispersedshortdistancesby thewind.

Seedlingsareinconspicuousin thefield. Most individualsfamiliarwith the

speciessuspectthat seedlingestablishmentis inhibitedby anincreasein grassand

forb cover. Rhizomatousgrassesmaybea seriousthreatto seedlings.Under

ideal conditions(i.e., in potsin agreenhouse),seedlingscanmatureandflower in

a singlegrowing season(Wentworth1994).

Wentworth’s(1994)populationcharacteristicsstudy ofCastilleja levisectafound

thatthesmallestplantshadthegreatestmortality, exceeding50 percentin one
plot. Individualplantssometimesregressedfrom alargersizeclassto a smaller

one. Largereproductiveplantswerethemostlikely to regressin size. By

Ecologicalsuccessionis changein vegetationthat occursin theabsenceof
disturbance,suchas encroachmentof treesandshrubsinto grassland.
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regressingfrom reproductivesizeto a sizetoo small for reproduction,individuals

maybeableto survivein yearsin whichresourcesarelimited. Regressingcarries

acertainrisk, however,sincesmall individualssufferthegreatestmortality. A

studyoftheeffectsofexperimentalfire regimeson Americanchaffseed

(Schwalbeaamericana),aparasiticmemberof thefigwort family from grassy
vegetationof thesoutheasternUnitedStates,mayberelevantto understanding

Castilleja. Thestudy demonstratedfire-inducedflowering in Schwalbea.
Burning,regardlessofseason,resultedin increasedpopulationdensityand

expansionin arealextent. Thetiming ofprescribedfire alteredthetiming of

flowering (Kirkmanet al. 1998). However,thestudywasconductedin longleaf

pine (Pinuspalustris) — grassvegetationwith frequentdormantseasonfires, at 1

to 3 yearreturnintervals. Fireswould presumablyhavebeenmuchlessfrequent

in PugetSoundprairies,so Castilleja levisectamaynot necessarilyrespondto fire

like Schwalbeaamericana.

F. Reasonsfor Listing: Summary ofFactors Affecting theSpecies

Threatsto Castilleja levisectaincludehabitatmodificationassuccessioncauses

prairiesandgrasslandsto becomeshruband forestlands;developmentofproperty

for commercial,residential,andagriculturaluse;low potentialfor expansionofC.

levisectapopulationsandtheirrefugiabecauseexistinghabitatis constricted;and

recreationalpicking andherbivory. Thefollowing informationis adaptedfrom

thefinal rule (62FR 31740).

Webelievethespeciesis notcurrentlyin dangerofextinctionbecauseseveralof

thesitesaredesignatedaspreservesorprotectedagainstcertainthreatsthrough

currentmanagementefforts. Threeof thepopulationscontain1,000or more

individuals. But in theabsenceof arecoveryprogram,Castilleja levisectais

likely to becomeendangeredwithin theforeseeablefuturethroughoutall or a

significantportionofits rangebecausetheremainingpopulationsfacethechronic

threatsdescribedabove.Thespecies,therefore,fits theEndangeredSpeciesAct’s

definition ofthreatened.Thethreatswerespecifiedin the final rule asfollows:
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1. The presentor threatened destruction, modification, or curtailment ofits
habitat or range

Historiclossofprairie andgrasslandhabitatin thePugetTroughreducedthe

rangeof Castillejalevisecta,andhabitatlosscontinuesto be theprimarythreat

to remainingpopulations.Currently,theprimarycauseofhabitatmodification

is encroachmentby nativeandnon-nativewoodyspecies,asdiscussedbelow

(see“Othernaturalormanmadefactors...,“ startingonpage16).

Developmentfor residentialorcommercialuseis apotentialthreatat five of

theprivatelyownedsites: FalseBay, Davis Point,BockerEnvironmental

Reserve,Ebey’sLanding,andWestBeach.Thethreeprivatelyownedsiteson

WhidheyIsland(BockerEnvironmentalReserve,Ebey’sLanding,andWest

Beach)arezonedfor residentialdevelopment(CountyPlanning,Island

County,pers.comm. 1996). Thesiteon SanJuanIsland(FalseBay) is
designatedasrural(PlanningDepartment,SanJuanIslandCounty,pers.

comm. 1996),indicatingthattheareais dominatedby agricultural,forestry,

andrecreationalusesandcanbeusedfor the extractionofsand,gravel,and

mineraldeposits.This designationalsoallowsresidentialdevelopment.The

DavisPointpopulationon LopezIslandis a“designatedconservancy”

(PlanningDepartment,SanJuanIslandCounty,pers.comm., 1996),which

allows theconstructionofhomesandthemanagementofresourceson a

sustained-yieldbasis. Although no plansfor developmenthavebeeninitiated

atthesesites,thehabitatfor thesepopulationsremainsvulnerableto threats

from adjacentareasthatreceivehighhumanuse(see“Othernaturalor

manmadefactors..., “below),andto thepotentialfor developmenton these

privatelyownedsites.

In recenthistory(since1850),fire suppressionhasplayeda critical role in

reducingtheextentofgrasslandhabitatin thePugetTrough(Kruckeberg1991)

and,therefore,in reducingthenumbersandsizeof Castilleja levisecta

populations. While a large,high intensityfire at anyoftheremainingsites

whereC. levisectaoccursmight temporarilyreduceor eliminatepopulations,

weareunawareofpermanentextirpationsofanypopulationsofthis species

dueto fire.
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Lossofsuitablehabitat,whetherfrom encroachmentof woodyspeciesorfrom

developmentin theareassurroundingthe disjunctpopulations,prevents

expansionofthe species,andeliminatespotentialrefligia for thespeciesif

catastrophiceventsaffectexistingpopulations.Becausethegrasslandhabitat

in theareassurroundingtheexistingpopulationshasbeenlost, it is doubtful

thatthepopulationscouldexpandnaturally. Thus, thecontinuedexistenceof

Castilleja levisectais threatenedby theabsenceofavailablehabitatfor

recruitmentandcolonization.

2. Overutilization for commercial, recreational, scientific, or educational
purposes

Castilleja levisectahasno knowncommercialuse. Becauseofits showy

golden-yellowbracts,C. levisectais vulnerableto trampling,picking, and

collectionat public sitesincludingFort CaseyStatePark,theBockersite, and

ForbesPoint,which havehigh levelsofpublic use(see“Othernaturalor

manmadefactors...,”startingonpage16). At Fort CaseyStatePark,the

potentialfor overcollectionis considereda genuinethreatbecausevisitoruse

hasincreasedwithin thelastdecade,andparkusershavebeenobserved
picking theflowering plant(K. Hageman,pers.comm. 1994). Once

numberingmorethan500 plants(Hageman,pers.comm. 1994;FayetteF.

Krause,TheNatureConservancyofWashingtonin litt. 1994),by 1995 the

Fort CaseyStateParkpopulationhaddeclinedto approximately230

individuals(Gamon1995; Krause,in litt. 1994)andto 179 individualsin 1998

(WashingtonNaturalHeritageProgramfiles). C. levisectamaybecome
vulnerableto collectionasaresultof increasedpublicity resultingfrom

publicationofthefinal rule.

3. Diseaseor predation

Diseaseis not knownto threatenCastilleja levisecta.Predationin theform of
livestockandrabbitgrazingmayhavereducedpopulationsfrom historical

levels(SheehanandSprague1984,Gamon1995,J. Wentworth,pers.comm.

1996). Grazingof theflowering stemsof C. levisecta,probablyby rabbits

and/ordeer,hasbeenobservedat theBockerproperty. Thoughtheeffectsof

grazingarenot known, grazingpresumablyaffectsseednumberand
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reproductiveviability (K. Ludemann,pers.comm. 1991;J. Wentworth,pers.

comm. 1996). Livestockandnon-nativewild rabbitsgrazetheFalseBay

population(SheehanandSprague1984). At theForbesPoint site, Klope(pers.

comm. 1996)observedheavyrodentpredationonherbaceousmaterialand

seedsin 1990 and1991. Grazinghadpreviouslybeennotedat ForbesPointin

1984and 1985(Clampitt 1985),sograzingmaybereducingthereproductive

potentialat thatsite. Significantgrazingby rabbitswasobservedat theForbes

Pointpopulationduring 1995 (J. Wentworth,pers.comm. 1996). At Fort

CaseyStatePark,rabbitsateall oftheflowering stemsof a small colonyof C.
levisectaduringthespringof 1996,eliminatingseedsetandreproductionfor

that year(J. Wentworth,pers.comm. 1996). Smallmammalsextensively

browsedflowering stems(greaterthan60 percent)at RockyPrairiein 1998(P.
Dunwiddie,pers.obs.1998).

Insectlarvaehavebeenobservedfeedingon inflorescences(flowering parts)of

Castilleja levisecta(Gamon1995). Caterpillarsof severalspeciesofbutterfly

ormothsareknownto feedon C. levisecta(SheehanandSprague1984,Evans

etal. 1984),andhavecausedconsiderabledamageat severalsites(P.

Dunwiddie,pers.obs.1998).

TheRockyPrairieNaturalArea Preservepopulationof Castillejalevisectahas

historically harboredapopulationoftheWhulgecheckerspotbutterfly

(Euphyd,yasedithataylori), aStatesensitivespeciesthat is apotentialseed

predator.BecauseC. levisectais not aspecifichostandno individual

butterflieswereobservedatthesitein 1991,thethreatfrom this speciesof

butterfly is likely low (M. Sheehan,pers.comm. 1991;F.Krause,TheNature

Conservancy,pers.comm. 1996).

Predation(grazingandseedpredation)by nativeherbivoresis oneofthe

naturalpressureshistorically facedby Castilleja levisecta,butplant

populationsthathavebeenreducedor stresseddueto other factorsaremore

vulnerableto declineandarelessableto reboundafterperiodsofheavy

predation. In somecases,humanactivitiesmayhavecausedherbivore

populationsto beartificially large,causingunnaturallyexcessivegrazing

pressureon C. levisectaplants.
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4. The inadequacyof existingregulatory mechanisms

At thetime of listing, no regulatoryprotectionfor Castilleja levisectaor its

habitatexisted. Although C. levisectais designatedasendangeredby the

WashingtonNaturalHeritageProgram(WashingtonNaturalHeritageProgram
1997),no legal protectionis providedby theNaturalHeritageProgram’s

classification,nordoestheStateofWashingtonhavean endangeredspecies

statutethat coversplants. Island,SanJuan,andThurstonCountiesin

Washingtonhaveordinances(notmentionedin the final rule)thatprovide

opportunitiesto protectCastilleja levisectaand/orits habitat. These

ordinancesprovidemechanismsfor reviewingdevelopmentproposalsandthey

cantriggerrequirementsto preparehabitatmanagementplans.

Although Castilleja levisectais listed asendangeredundertheState

EndangeredSpeciesAct of Oregon(OregonNaturalHeritageProgram1995),
the specieshasnotbeenobservedin theStateofOregon(Meinke 1982)for

morethan50 years.

Threesitesareincludedin theStateofWashington’sRegistryofNaturalAreas

(LauraSmith,AssociateDirector,TheNatureConservancy,WashingtonState

Office,pers.comm. 1996). Thesedesignationsareimportantbecausethey

recognizethesensitivestatusofthespeciesand encourageprivatelandowners

andlandmanagementagenciesto considerthespeciesin managementplans;

however,theyprovideno legal protection. Therefore,changingland

managementprioritiesor inadequatefundingfor protectioncould leavethe

speciesvulnerableat severalofthesites.

Twopopulationsoccuron State-managedlandsandbenefitfrom agency

policies. RockyPrairieNaturalAreaPreserve,managedby theWashington

StateDepartmentofNaturalResources,is partofa statewidesystemofnatural

areas.Thenaturalareasaremanagedto maintainthesignificantnatural

featurespresent. Castilleja levisectais theprimaryfeatureforwhich this site

wasidentified,acquired,anddesignatedasaNaturalAreaPreserve.This site

hasbeenactivelymanaged,includingtheuseof prescribedburningandhand

removalofinvasiveplantsto eliminatenon-nativeandinvasivespecies.

Approximately3 hectares(7 acres)ofencroachingDouglas-fir(Pseudotsuga
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menziesii)weredirectionallyfelled andremovedfrom RockyPrairieduring the

winterof 1996. This effortwasaccomplishedthroughacooperativeagreement

betweentheService’sWashingtonStateEcosystemsConservationProgram

andthe WashingtonDepartmentofNaturalResource’sNaturalHeritage

Program.Despitethe initial successoftheseefforts,continuedfundingof

restorationcannotbe assured.Additionally, efforts by theWashington

DepartmentofNaturalResourcesto eliminatetheinvasiveScotsbroom

(Cytisusscoparius)andmouse-earhawkweed(Hieraciumpilosella)at this site

arevoluntaryon theagency’spartandnotmandatedby statute. This

populationcontinuesto facethreatsfrom invadingwoodyspeciesaswell as

weedyherbsandgrasses.

Anotherpublicly-ownedpopulationis in FortCaseyStatePark. Park

managersaremanagingthevegetationby mowing,clipping, andremoving
vegetationto improvetheconditionsofthegrasslandhabitat,andtheyare

employingprotectivemeasures(fencing)to reducetramplingoftheCastilleja

levisectaplants. However,theplant continuesto bevulnerableto encroaching

vegetation,picking, trampling,herbivory,and seedpredation.

TheForbesPointpopulationis on FederallandatNavalAir StationWhidbey

Island. TheDepartmentofDefenseparticipatesin theWashingtonRegistryof

NaturalAreasProgram.A Navystaffbiologist is evaluatingthe statusofthe

population. Effortshavebeenmadeto eradicatesomeinvasivenon-native

species.A 0.5-hectare(1.2-acre)areawith thedensestconcentrationofplants

hasbeenfencedto restrictpeoplefrom tramplingorpicking theplantsandto

keeprabbitsfrom browsingCastilleja levisecta;however,rodentsstill enterthe

fencedareaandconsumeseed(M. Klope,pers.comm. 1996). Signshavebeen

erecteddesignatingthesiteasaresearcharea,but theNavydoesnot prohibit

public useofthis site, whichreceivesoccasionalfoot traffic associatedwitha

popularnearbybeach(M. Klope,pers.comm. 1996).

Populationsofthespeciesat Ebey’sLanding,BockerEnvironmentalReserve,

WestBeach,DavisPoint,FalseBay, andLongIslandareonprivateproperty

andreceiveno legalprotection. Ebey’sLandingand BockerEnvironmental

Reserve,in additionto Fort CaseyStatePark,arelocatedwithin thedesignated

boundaryofEbey’sLandingNationalHistoric Reserve,whichwasestablished
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by thecombinedeffortsofthe local landowners,theNationalParkService,and

theU.S. Congressin 1978 asaunit oftheNationalParkService.TheNational
Historic Reservedesignationgivesrecognitionto the local landownersfor

maintainingtheirdwellingsand landscapesin aspecifichistoric fashion. The

designationencouragescovenantsthatrestrictthetypeof landscapingand

architecturaldesignusedfor themaintenanceor remodelingofany existing

structuresortheconstructionofnew structureswithin Ebey’sLanding

NationalHistoricReserve.Thedesignationdoesnot prohibit developmentor

extractionofnaturalresourcesandprovidesno protectionfor biological

resources,althoughtheHistoricReserve’senablinglegislationdoesmandate

thatthecomprehensiveplanfor thereserveidentify areasorzoneswithin the
reservethatwouldmostappropriatelybedevotedto naturalpreservation,and

authorizesFederalacquisitionoflandsor interestswhennecessaryto

accomplishthispurpose(NationalParksandRecreationAct, 1978,P.L. 95-

250). TheNationalParkService’sjurisdictionoverEbey’sLandingNational

HistoricReserveis advisoryin natureandis limited to providingtechnical

assistanceto Stateand localgovernmentsandlocal landownersin the

management,protection,andinterpretationoftheHistoricReserve(Gretchen

Luxenberg,NationalParkService,pers.comm. 1997; Curt Soper,Directorof
AgencyRelations,TheNatureConservancy,pers.comm. 1997; StaceyTucker,

IslandCountyPlanningandCommunityDevelopmentDepartment,pers.

comm. 1997). AlthoughCastilleja levisectais consideredin thecurrent

managementoftheHistoric Reserve,managementis not specificallydirected

towardits long-termconservation.No siteswhereC. levisectais found,within

theHistoricalReserve,arecurrentlyprotectedby sceniceasementsorfee

ownershipheldby theNationalParkService.

TheBockerEnvironmentalReserve,ownedby SeattlePacificUniversity,is

managedasa naturalareaandis usedfor educationalpurposes.It is included

in theWashingtonRegistryofNaturalAreas. At thetime oflisting, therewas

no explicit goal for managementto retaingrasslandhabitat. However,in

1997/1998theFishand Wildlife Service,TheNatureConservancy,andthe

WashingtonDepartmentofNaturalResourcesundertooktreeandshrub

removalat this site.
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TheProvinceofBritishColumbiausesTheNatureConservancy’srating

systemandhasdesignatedCastilleja levisectaasacategoryGi 51 species

(critically imperilleddueto extremerarity or becauseof vulnerabilityto

extinction, andwith typically fewerthanfive occurrences2)(G. Douglas,pers.

comm. 1996). However,theCastillejalevisectapopulationsin Canadareceive
no regulatoryprotection. Currentlyno FederalorProvincial law protects

sensitiveplant species,althoughlegislationto protectendangeredspecieshas

beenproposedto thegovernmentofBritish Columbia. TheBritish Columbia

Ministry ofParkshasdesignatedtwo Castilleja levisectasitesasEcological

Reserves:Trial Island,offshorefrom thecity ofVictoria, andasmall

populationatAlpha Islet. EcologicalReservesareprotectedareasthat
generallyrequirepermitsfor entryanddo not allow consumptiveactivities,

like plant collectionor otheractivities destructiveto resources(L. Ramsey,

ConservationDataCenter,Ministry of Environment,LandsandParks,British

Columbia,pers.comm. 1997). However,theEcologicalReservedesignation

doesnot requirespecificmanagementrecommendationsfor theplant. Because

this designationis anadministrativeone,it couldpotentiallybereversedby

administrativedecision,andthesitecouldbeusedfor otherpurposes(G.

Douglas,pers.comm. 1996). Neitherpopulationis beingmonitoredandno

ecologicalmanagementis beingimplemented.

In summary,S ofthe 11 knownpopulationsoccurin areasthathaveatleast

somelandmanagementprotectionat thepolicy level. Threeof thesesitesare

beingactivelymanagedto benefitCastilleja levisecta,asaretwo additional

sites on privateland. However,habitatmanagementfor C. levisectais not

assured.

5. Other natural or manmadefactors affecting its continuedexistence

Grasslandhabitatwashistoricallymaintainedby periodicfires thatprevented

encroachmentby woodyplants(SheehanandSprague1984;J.Agee,pers.

comm. 1996). Sincethemid-nineteenthcentury,whenEuropeansettlement

2

“Occurrence”is a technicaltermusedin datamanagementsystemsdesignedby
TheNatureConservancy,including StateHeritageprograms. In this recoveryplan, an
occurrenceis equivalentto a site ora population.
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began,fire hasbeensuppressedandthecoverofseveralnativespecieshas

increased.TheyincludeDouglas-fir(Pseudotsugamenziesii),wild rose(Rosa

sp.),snowberry(Symphoricarposalbus),brackenfern (Pteridiumaquilinum),

Pacificblackberry(Rubusursinus),andtall Oregongrape(Berberis

aqu~olium).As aresult,competitionfrom thesespeciesseriouslythreatens

Castilleja levisecta.Increasingcoverof someorall ofthesespeciesthreatens

populationsof C. levisectaat theRockyPrairieNaturalAreaPreserve,Bocker

EnvironmentalReserve,WestBeach,FortCaseyStatePark,ForbesPoint,

portionsof FalseBay, andDavisPoint.

Grasslandshavealsobeencolonizedby non-nativespeciessuchasScots

broom(Cytisusscoparius),sweetvernalgrass(Anthoxanthumodoratum),
commonvetch( Vicia sativa),clovers(TrWoliumspp.),andmouse-ear

hawkweed(Hieraciumpilosella). Thesespeciesareinvasiveandcandominate

andsuccessfullycompetewith Castilleja levisectafor space,light, and

nutrients.

Bothnative andnon-nativespeciesthreatenCastilleja levisectaat manyofthe

sites. At DavisPoint, for example,C. levisectainhabitsa small patchin a 12-

hectare(30-acre)overgrownlot, wherenon-nativepasturegrassesandnative

wild roseareabundantandthreatento overtakeit. This sitehasnot been

managedandthe C. levisectapopulationhasdeclinedfrom about100 plants

prior to 1994,to 4 plantsin 1996(Wentworth1996). Noplantswerelocated

on afield visit to this site in 1998.

Impactsassociatedwith fire managementmaybe athreat. Fire suppression

activitiesassociatedwith wildfiresmaydamageplantsandhabitats(James

Agee,pers.comm. 1996). Forexample,on August9 through11, 1996,a fire
ignitedfrom thesparkof atrainthatrunsadjacentto RockyPrairiein Thurston

County,Washington,andburnedgrassesandshrubsalongmorethan16

kilometers(10miles) oftherailroadright-of-way. Emergencyvehicleswere

activatedto suppressthefire. To allow accessto thefire adjacentto Rocky

Prairie,thefencesurroundingRockyPrairieNaturalAreaPreservewascut at

two locations. Thevehiclesrandirectly overaportionoftheCastilleja

levisectapopulation,breakingandcompactingindividualplants.
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Tramplingasaresultofmonitoringactivitiesis of concern,particularlyatthe
RockyPrairieNaturalAreaPreservesite,wherepathwaysaroundplots are

evident. Tramplingby recreationistsmaythreatentheplant atFort CaseyState
Parkon WhidbeyIslandwherepathshavebeenworn into thesoil andpass

directly througha Castillejalevisectapopulation.A decorativefenceerected

in 1995partially restrictsfoot traffic throughthe C. levisectapopulation,so

tramplingby thepublic at thissitehasbeenreduced(J. Gamon,pers.comm.

1996),althoughinvasionby wild roseremainsathreat. Thefewplantsthat

formerlyoccurredin BeaconHill Municipal Parkin Victoria werelocatedin a

heavilyusedareaofthepark. Tramplingby thepublic mayhavecontributed

to theextirpationofthepopulationat BeaconHill (G. Douglas,pers.comm.

1996).

Noneoftheprivatelyownedsiteshavebeenfenced,orare otherwiseprotected.

TheWestBeachoccurrenceofCastillejalevisectais adjacentto amaintained

yard;mowing andotherlawnmaintenanceactivitiesmaythreatenaportionof

thispopulation. TheBockerEnvironmentalReservepopulation,acrossFort

CaseyRoadfrom severalnewhomes,is threatenedby foot traffic. At False

Bay, severalfoot pathshavebeenestablishedthroughthepopulationand
individualplantshavebeentrampled. Theonly accessto thebeachfrom the

resortat FalseBayis throughthepopulation.

TheEbey’sLandingoccurrenceis adjacentto aroadon a steepslope

overlookingthe ocean.Erosionandslumpinghaveoccurredon theslopeand

potentiallythreatenthespeciesat this location. TheEbey’sLandingsiteis

usedby somepeopleasascenicoverlook. Somedamageto theplantsnearthe
upperedgeofthis slope(i.e., theareaclosestto theroad)maybe occurring.

Thesmall sizesof manyofthepopulationsandthesmall areatheyoccupy

makeCastilleja levisectavulnerableto demographicandrandom

environmentalevents. Mostofthepopulationsoccupylessthan0.4hectare(1

acre)ofhabitat. TheEbey’sLandingpopulationis precariouslysituatedona

steepslopeabovetheStraitsofJuande Fuca,sotheentire sitecouldbe lostas
a resultof awinter stormorseismicactivity.
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G. ConservationMeasures

Federal EndangeredSpeciesAct

OnMay 10, 1994,wepublishedin theFederalRegister(59FR 24106)aproposal

to list Castilleja levisectaasthreatened.Thatproposalwasbasedprimarily on

informationcontainedin statusreportspreparedby theWashingtonNatural

HeritageProgramandon personalcommunicationswith knowledgeableresource

scientistsand sitemanagers.A final rule listing C. levisectaasthreatenedwas

publishedon June11, 1997(U.S. FishandWildlife Service1997). As statedin

thefinal rule, conservationmeasuresprovidedundertheEndangeredSpeciesAct

includerecognition,recoveryactions,requirementsfor Federalprotection,and
prohibitionsagainstcertainactivities.

Section7(a)oftheEndangeredSpeciesAct requiresFederalagenciesto evaluate

theiractionswith respectto any speciesthatis proposedor listed asendangeredor

threatened,andwith respectto its critical habitat,if designated.Section7(a)(2)

requiresFederalagenciesto ensurethat activitiestheyauthorize,fund,orcarry

out arenot likely tojeopardizethecontinuedexistenceofa listed speciesor to

destroyor adverselymodify its critical habitat. If aFederalactionmayaffecta

listedspeciesor its critical habitat,theresponsibleFederalagencymustenterinto

formal consultationwith theFishandWildlife Service.

TheForbesPointpopulationof Castilleja levisectais onFederallandatNavalAir

StationWhidbeyIsland. Federalactionstherearesubjectto section7

requirements.TheNationalParkServiceadministersEbey’s LandingNational

HistoricReserve,wherethreepopulationsofC. levisectaarelocatedon private

lands. TheNationalParkService’sjurisdictionovertheReserveis advisoryin

nature. However,in theeventtheNationalParkServicefundedorcarriedout any

activitiesthatmayaffect thespecies,it wouldbe requiredto consultwith theFish

andWildlife Service. In addition,sections2(c)(1) and7(a)(1)oftheEndangered

SpeciesAct requireFederalagenciesto utilize theirauthoritiesto carryout
conservationprogramsfor endangeredandthreatenedspecies.

All otherextantsitesin theUnitedStatesareownedby theStateof Washingtonor

by privatelandowners.However,projectsauthorizedor fundedby various
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Federalagencies,or requiringFederalpermits,couldaffect thespecies.Such

federally-fi.mdedprojects,including roadconstructionormaintenance,andhabitat

enhancementprojectsfor Castilleja levisectaandotherrarespecies,wouldbe

subjectto section7 review.

FederalAgencyProtections

A majority oftheCastilleja levisectapopulationattheU.S. Navy-managed

ForbesPoint is inside afencedenclosurethat wasbuilt to protectit. TheNavy

hasalsoundertakenseveralmanagementactionsto protectthepopulation,with

theassistanceof theFishandWildlife Service,theWashingtonStateDepartment

ofNaturalResources,TheNatureConservancy,andtheU.S.Departmentof

Agriculture,Animal PlantHealthInspectionService(APHIS)Wildlife Services.

Thesemanagementactionshaveincludedweedcontrol,mowing,prescribedfire,

androdentcontrol.

ProtectionsProvided by the Stateof Washington

As statedonpage13, theStateofWashingtondoesnot havean endangered

specieslaw thatincludesprovisionsfor plant species.However,Castilleja

levisectadoesbenefit from variousStateagencypoliciesandlandmanagement

designations.RockyPrairieNaturalAreaPreserveis managedby theWashington

StateDepartmentofNaturalResources.It is managedaspartofa statewide

systemofnaturalareas.Thenaturalareasaremanagedto maintaintheir

significantnaturalfeatures.Castilleja levisectais theprimarynaturalfeaturefor
whichthis sitewasidentified,acquired,anddesignatedasaNaturalArea

Preserve.It shouldbe emphasized,however,thatdespitedesignationasaNatural

AreaPreserve,thesite facessignificant,ongoingthreats.

Thepopulationin FortCaseyStateParkreceivespolicy-levelprotection.

AlthoughtheParkhasundertakensomemanagementactionsto benefitthe

species,theoverall managementof theareafor recreationalpursuitscreatesthe

potentialfor conflict.
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Voluntary Protection — The Washington Registry of Natural Areas

Threesitesareincludedin Washington’sRegistryofNaturalAreas: Bocker

EnvironmentalReserve,ForbesPoint,andaportionofFalseBay. TheBocker

property,ownedby SeattlePacificUniversity, is anaturalareausedfor education

purposes.Recentmanagementactionshavebeenaimedatretainingand

enhancinggrasslandhabitat. TheBockerpropertyis also locatedwithin the

designatedboundaryofEbey’sLandingNationalHistoric Reserve.Although

Castilleja levisectais consideredin thecurrentmanagementoftheHistoric

Reserve,managementis notspecificallydirectedtowardthelong-term

conservationoftheplant. TheForbesPointpopulationis on landmanagedby the

U.S.Navy(NavalAir StationWhidbeyIsland). As notedonpage20, amajority

ofthis populationis within afencedenclosuredesignatedfor conservationand

researchpurposes.Theregisteredportionof theFalseBaypopulationis within a

developedresortarea.No specificconservationmeasuresarecurrentlybeing

undertakenat this site.

County-level protections

Island,SanJuan,andThurstonCountieshaveordinancesthatprovidediffering

levelsofprotectionto Castilleja levisectaand/orits habitat.Theseordinances
providemechanismsfor reviewof developmentproposals,whichcantrigger

requirementsfor thepreparationofhabitatmanagementplans. IslandCountyhas

alist of“protectedspecies”which includesCastillejalevisecta. SanJuanCounty

hasprovisionsrelatingto “environmentallysensitiveareas”to protectspecies

trackedby theNaturalHeritageProgram.ThurstonCountydoesnot list anyplant

species,but theCounty’scritical areasordinanceincludesthe“native outwash

prairies”to which C. levisectais restrictedin ThurstonCounty.

TheStateofWashington’s“OpenSpaceTaxAct” hasalsobeenusedby Thurston

Countyasan incentiveto landowners.Parcelswith an“importanthabitator

species”qualify forthis program.
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Protection in British Columbia

AlthoughCastilleja levisectain Canadareceivesno regulatoryprotection(page

16), theTrial Islands,offshorefrom thecity ofVictoria, aredesignatedasan

EcologicalReserveby theBritishColumbiaMinistry ofParks. Thesmall
populationat Alpha Islet alsois locatedwithin a designatedEcologicalReserve.

EcologicalReservesareprotectedareasthat generallyrequirepermitsfor entry

anddo not allowconsumptiveactivities, like plant collectionorotheractivities
destructiveto resources(L. Ramsey,ConservationDataCenter,Ministry of

Environment,LandsandParks,British Columbia,pers.comm. 1997).

H. Strategy of Recovery

The first steptowardrecoveryofCastilleja levisectais to protectandmanagethe

knownpopulations. On public lands,wewill work with theWashingtonState
DepartmentofNaturalResources’NaturalAreasProgram,Fort CaseyStatePark,

andtheU.S. Navy. Thepopulationson privately ownedlandswill need

protectionthroughacombinationofmechanismsincludingacquisition,

conservationeasement,managementagreements,voluntaryprotection,orother

approaches.

Maintainingextantpopulationsdependson developingsuccessfulpartnerships

with public landmanagersandprivatelandowners.It will alsorequiregaining

knowledgeabouthowthe ecosystemsin which Castilleja levisectais found

function. Mostsiteshavesignificantdisturbancesand/orthreatsandwill require

activemanagement.

Recoveryalsorequiresestablishingnewpopulationsand,wherespaceandhabitat

allow, increasingtheareaoccupiedby existingpopulations.Thefirst stepin that

processis to investigatethe feasibility andappropriatenessof establishing

populationsin thevicinity ofhistoricallyknownsitesandexpandingexisting

populations.At present,thenumberofextantpopulationsis extremelysmall.

Furthermore,manyofthepopulationsoccupysmall areasandhaveasmall

numberof individualspresent.Thesefactorsmaymakethespeciesparticularly

vulnerableto randomenvironmentalevents.
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Anotheraspectofrecoveryis continuedinventoryeffort. Small, isolated

populationsof Castilleja levisectahavebeendiscoveredin recentyears. It is

possiblethat additionalpopulationsarepresenton privatelyownedlandthat has

notbeensurveyedandwhich is not visible from any pointsofpublic access.One

strategyto increasetheeffectivenessofcontinuedinventoryis to prepareand

makeavailableeducationalmaterialsthat will enablethepublic to recognizethe

speciesandto appreciateits significance.

Researchandmonitoringarealsokey elementsoftherecoverystrategy.Research

needsto focuson 1) maintainingandenhancingpopulationsat existingsitesand

2) establishingandmaintainingnew,viablepopulationsat appropriatesites. Most

paststudieshaveconcentratedprimarily on monitoringthestatusandtrendsof

existingpopulations. Theseefforts needto be continued. Experimentalresearch

on thebiology andecologyofCastilleja levisectais limited (Evanset al. 1984,

Wentworth1994,Dunwiddie1998),andhasemphasizedmaintainingand

enhancingexistingpopulations.Researchandrelevantinformationon the

establishmentof newpopulationsis almostentirely lacking. Forrecoveryefforts

to be successful,researchshouldbedesignedto provideadditionalinformationin

both areas.
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II. RECOVERY

A. RecoveryPlan Objective

Theobjectiveofthisrecoveryplan is to recoverCastilleja levisectato thepoint

wheredelistingis warranted.In orderto delist, therecoveryplanidentifiesways

to protectC. levisectaandenhanceits habitatso that therewill be at least20 self-

sustainingpopulationsdistributedthroughoutits extantandhistoric range. If this

is achieved,therewill no longerbeaneedfor theprotectionprovidedto C.

levisectaundertheEndangeredSpeciesAct.

B. RecoveryCriteria

Delistingwill beconsideredwhenall ofthefollowing conditionshavebeenmet:

1. Thereareat least20 stablepopulationsdistributedthroughoutthehistoric

rangeofthespecies.To be deemedstable,apopulationmustmaintaina
5-yearrunningaveragepopulationsizeof atleast1,000individuals.

2. At least15 ofthesepopulationsarelocatedon protectedsites. In orderfor

a siteto bedeemedprotected,it mustbe eitherownedand/ormanagedby

agovernmentagencyorprivateconservationorganizationthat identifies

maintenanceofthespeciesastheprimarymanagementobjectivefor the
site, or thesitemustbe protectedby apermanentconservationeasementor

covenantthat commitspresentand future landownersto theconservation

of thespecies.

3. Geneticmaterial,in theform ofseedsadequatelyrepresentingthe

geographicdistributionor geneticdiversity within thespecies,is storedin

a facility approvedby theCenterfor PlantConservation.

4. Post-delistingmonitoringoftheconditionof thespeciesandthe statusof

all individual populationsis readyto begin.

5. Post-delistingproceduresfor theecologicalmanagementofhabitatsfor all

populationshavebeeninitiated.
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C. Narrative Outline ofRecoveryActions

1 Maintain thecurrent geographicdistribution of the speciesthrough
maintaining habitat integrity.

Only 11 Castilleja levisectapopulationsareknownto exist. A majority of

thesepopulationsoccuron small isolatedfragmentsofremaininghabitatand

consistofrelatively few individuals. Eachof the11 populationsis subjectto a

numberofcurrentandpotentialthreats,all ofwhich compromisetheintegrity

ofthehabitat. SinceC. levisectais adaptedto specifichabitatconditions,

maintainingorrestoringtheintegrity ofthehabitatis essential.

MaintainingthecurrentrangeofCastilleja levisecta(alongwith establishing
newpopulationswithin its historicrange)will providethebestprotection

againstenvironmentalandhuman-relatedrandomeventsthatmightotherwise

causeits extinction.

1.1 Developand implement habitat managementplansfor Castileja
levisectaoccurrenceson Federal and State-managedlands.

Successfulmanagementon theselandswill becritical to thesuccessof

recoveryefforts. Currentmanagementactivities,aswell asthreats,vary

from siteto site,necessitatingmanagementplanstailoredto theindividual

areasandagencies.Theseplansshouldincludeprovisionsfor the

protectionof thesiteswith thebestpotential for providing long-term
stablehabitat,andmaintenanceofunoccupied,potentialhabitatin suitable

condition,sincesuchareasrepresentsitesfor potentialfuturecolonization.

1.1.1 Periodically reviewRocky Prairie managementplan (Priority 1).

1.1.2Developmanagementplan for Forbes Point population
(Priority 1).

1.1.3Developmanagementplan for population at Fort CaseyState
Park (Priority 1).
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1.2 Promoteprotection ofkey occurrenceson private landsthrough (1)
developmentof site-specificmanagementrecommendationsto
landowners and (2) pursuing the highest level of protection agreeable
to theindividual landowners (Priority 1).

All privatelandownersshouldbecontactedregardingthepresenceofthe

specieson theirlandsandthesignificanceoftheirlandsto the

conservationofthespecies.Variousprotectionoptionsshouldbepursued,
including registry,conservationeasements,feeacquisition,andbinding

managementagreements.

1.3 Conduct researchthat will guide successfulmanagementofknown
existing populations and makepossiblethe establishmentand
maintenanceofnew populations.

Successfulmanagementof thisspeciesandits habitatwill dependupon

gatheringadditionalinformationaboutits habitatrequirementsand

biology,aswell aseffectivelymonitoringpopulationsandtheirresponse

to managementactivities.

1.3.1 Clarify the mechanismsby which fire affects Castillejalevisecta
populations (Priority 2).

Fire playedan historicalrolein themaintenanceofthehabitatfor

this species,at leastwithin aportionofits range. However,fire

suppressionoverthe lastcenturyhasresultedin significantchanges
to habitats,especiallytheirspeciescomposition. Evidencefrom

experimentalprescribedfires suggeststhat fire canbeusedto

enhancepopulations. However,theoptimaltime ofyear,severity,

andreturninterval (frequency)areall critical componentsof anyfire

managementplan. Additional informationis neededon eachof

thesecomponents.

1.3.2Quantify and characterizethe threat posedby encroachment
into the species’habitat by Douglas-fir, snowberry, bracken
fern, roses,blackberries, and other native species(Priority 2).
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Severalofthesitesthat harborCastilleja levisectahavechanged

significantly in termsofplant speciescompositionand structureover

the lastseveraldecades.Somesiteschangeddramaticallyin less

thanadecade.Generally,brackenfern, snowberryand/or

blackberry,andDouglas-fir encroachinto openareasdominatedby

grassesandforbs. AvailabledatasuggestthatC. levisectadeclines

asthepercentcoveroftheseencroachingspeciesincreases.The
ratesatwhichtheindividual speciesareencroachingandthedegree

to whicheachspeciesinfluencesthepresence(and/orvigor) of C.

levisectaneedto bedeterminedin orderto developsuccessful

managementstrategies.

1.3.3Conduct studiesto identify effectivemeans(in addition to
prescribed fire) ofcontrolling competingvegetation(Priority 2).

Thecombinationof fire suppressionandvariousdisturbancesto the

habitatof Castillejalevisectahasresultedin significantcompetition

with otherplantspecies.Wentworth(1994)suggestedthat this

competitionmaylimit theestablishmentofnewseedlings.Both

nativeandnon-nativespeciesmaybeout-competingC. levisecta.

Mowing, raking,breakingup thatchbuild-up,andherbicide

applicationshavebeendiscussedaspossiblemethods.Eachof these

methods,andperhapsothers,needto be investigatedfor its

effectivenessin controllingcompetingvegetationwhilenot

negativelyaffectingC. levisecta.

1.3.4 Monitor the presenceand trends ofweedyspecies.Research
methodsof weedcontrol and identify the most appropriate
techniquesfor eachspeciesat eachsite (Priority 2).

WeedyspeciesdirectlythreatenCastilleja levisectaattwo sites,and

similar threatsarelikely atothersites. While Pacificblackberry

(Rubusursinus)is an encroachingnativeplant andCanadathistle

(Cirsiumarvense)is a long-recognizednoxiousweed,mouse-ear

hawkweed(Hieraciumpilosella) and Scot’sbroom(Cytisus

scoparius)areofparticularconcern.Thesetwo speciesarelisted as
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WashingtonStateNoxiousWeeds(RCW 17.10). Eachhas

colonizedRockyPrairieNaturalArea Preserve,which is the largest

extantpopulationof C. levisectaandpossiblythepopulationwith the
highestquality habitat.Scot’sbroomhasbeenremovedatRocky

Prairieduringannualweedpulls organizedby TheNature

ConservancyofWashingtonsince1984. Controlofthis specieshas

beenaccomplishedthroughconstantvigilanceby volunteers,and

this activity mustcontinueto keepScot’sbroom from reinvadingthe

site. Mouse-earhawkweedspreadsrapidlyandcandevelopafairly

densegroundcover,precludingsuccessfuloccupationby other

species.Controlofthisnoxiousweedmayalsobe problematic,

sinceweedcontrolmethodspotentiallyhavenegativeimpacts. It

will beimportantto identify themosteffectivemethodsofweed

controlthat havetheleastnegativeimpacton C. levisecta.

1.3.5Quantify and characterize the nature ofthe threat posedby
herbivory by deer, rabbits, etc. (Priority 2).

A numberofoccurrenceshavebeenaffectedby herbivoryin the
past. Potentialthreatsassociatedwith herbivory includedirect

removalof live material,including reducingthenumberofviable

seedsproducedin agivenyear.

1.4 Determine critical aspectsof thespecies’biology.

A thoroughunderstandingofthebiology of Castilleja levisectashould

improvethechancesfor its successfulmanagement.Severalcritical

aspectsofthebiologyofC. levisectaareunknown.

1.4.1 Determineand characterize the geneticvariation within and
betweenknown occurrencesof thespecies(Priority 2).

Prior to anyreintroductionsorpopulationaugmentations,thenature

anddistributionof geneticvariationwithin thespeciesshouldbe

characterizedandunderstood.
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1.4.2 Investigatelongevity of seedviability and the mosteffective
method for the propagation of seed(Priority 2).

Persistenceofpopulationsof this short-livedperennialspeciesis
likely to dependon maintenanceofa large,viable seedbank.

Determininghow long seedsremainviablein thesoil is necessary

for agoodunderstandingofpopulationdynamicsandtrends. It is

alsoakeypieceofinformation for asuccessfulprogramof seed

storage.Learninghowto efficiently andeffectivelypropagateseed

will becritical to efforts to establishnewpopulations.

1.4.3Study the population dynamicsof Castilleja levisecta(Priority 2).

Populationsnaturallyfluctuatedueto numerousenvironmentaland
intrinsic factors. A betterunderstandingofthemagnitude,duration,

andcausesofthesefluctuationsis necessaryto ensurethe long-term

maintenanceofviablepopulations. It will allow for abetter

interpretationofthespecies’responseto managementactivities.

1.4.4 Study the pollination biology of Castillejalevisecta,including the
necessityof cross-fertilization, and the identification and status
of pollinators (Priority 2).

CastillejaZevisectacurrentlyoccupiessmall, isolatedfragmentsof
remnanthabitat. A betterunderstandingofthepollinationbiology of

the speciesandthehabitatrequirementsofpollinatorsis neededto

ensurethatmanagementactivitiesarecompatiblewith meetingthe

pollinationrequirementsofthespecies.

1.5 Developand implementmonitoring plans for all known sitesto assess
trends (Priority 1).

Successfulmanagementof individual occurrenceswill dependon the

ability to detectlong-termchangesin thepopulationorchangesin the

habitatandsubsequentlymakingspecificmanagementdecisionsbased

uponthosechanges.
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2 Identify and searchpotential habitat using standardizedrare plant search
methodsdevelopedby the U.S.Fish and Wildlife Serviceor other resource
agencies.

Althoughconsiderableinventorywork hasbeenundertakenfor this species,the

discoveryin the last fewyearsofpreviouslyunknownsites(two new

occurrencesandtwo newcolonieswithin apreviouslyknownoccurrence)
suggeststhat otherpopulationsor coloniesmayyet bediscovered.

Comprehensiveinventoryis complicatedbecausesomuchoftherangeofthe

speciesis privatelyowned,andbecausesmallremnantpatchesofhabitatcan

behiddenfrom view from any point ofpublic access.Althoughasyet

undiscoveredpopulationsorcoloniesarelikely to be small, theycollectively

havethepotentialto contributesubstantiallyto therecoveryeffort.

2.1 Continue efforts to relocatehistorically known occurrences
(Priority 3).

Significanteffort hasbeentakenin thepastto searchfor thehistoric

locationsofCastilleja levisecta.However,giventhepotential significance

of thesesites,efforts shouldcontinue. Searchesshouldbedone

systematically,startingwith theidentificationofall potentialsourcesof
relevantinformation(e.g.,herbariarecords,original surveynotes,historic

andcurrentaerialphotography,etc.).

2.2 Conduct inventories in suitable habitats throughout the
historic and extant range (Priority 3).

As notedabove,small, isolatedpopulationsor coloniesofCastilleja

levisectamaystill existthat areundocumented.A new systematic

inventoryshouldbedesignedandimplemented.

2.3 Create a spatial databasefor inventory efforts, including negative
searches(Priority 3).

As mentionedabove,a significantamountof inventoryworkhasbeen

undertakenfor Castilleja levisecta. Unfortunately,thereis little
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documentationofareasthatweresearchedwithout finding thespecies.
Negativesearchresultsneedto bedocumentedto increaseefficiencyand

to be ableto completetheinventoryefforts for thespecies.A systematic

approachandaprotocolfor managingthe informationshouldbe

developed.

3 Establishnew populations of Castilejalevisectawithin the historic range

ofthe species.

As notedabove,the long term survivalofCastilleja levisectais likely to

dependon the establishmentofnewpopulations. In orderto accomplishthis, a

carefullypreparedreintroductionplanis needed,alongwith researchinto the

technicalaspectsofsuccessfullygrowingthespecies.

3.1 Conduct researchto obtain the necessarybaselineinformation for the
successfulestablishmentof newpopulations.

Becausethenumberof knownextantpopulationsis extremelylow, the

sizeofseveralpopulationsis low, andtherearesignificantthreatspresent

for mostofthepopulations,long-termmaintenanceof Castilleja levisecta

in thewild is likely to dependon establishingnewpopulations.For

establishmentefforts to succeed,aconsiderableamountofresearchmust

beundertaken.

3.1.1 Identify and clarify sitecharacteristics that are essentialto
sustain Castilleja levisecta(Priority 1).

Thecurrentlyknownextantsitesarequite variablein termsof

physicalcharacteristicsandenvironmentalprocesses.In orderto

maximizetheprobabilityof long-termsuccessfor managingexisting

sitesandfor establishingnewpopulations,thesecharacteristicsneed

to bebetterdefined.

3.1.2Determinehow to quickly establishviable populations
(Priority 2).
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Experimentsarenecessaryto developefficient,effectivetechniques

for establishingCastilleja levisectain thefield. Methodsfor

preparingsites,preparingandsowingseed,andgrowing andsetting

outplantsneedto beconsideredandtested.

3.1.3Determinewhether, or under what circumstances,Castileja
levisectarequires a hostplant to survive and/or reproduce
(Priority 2).

Heckard(1962)documentedthetendencyfor membersofthe genus

Castillejato engagein rootparasitism. Thedegreeto which C.
levisectarequiresand/orderivesbenefitfrom parasitismneedsto be

investigated.Understandingtheplant’sparasiticbehaviormayplay

animportantrole in developingappropriatetechnologyformanaging

and/orenhancingexistingpopulationsand/orin establishingnew

populations.AlthoughWentworth(1994)successfullygrew

individualsfrom seedto maturityin a sterilemedium,individualsin

thewild maybehavedifferently.

3.2 Developa plan for reintroducing Castilejalevisectainto unoccupied
areasof its former range,in consultationwith all appropriate parties,
after intensivesurveyshaveconfirmed extirpation (Priority 1).

As notedin Falk andOlwell (1992),manyfactorsneedto beevaluated

beforereintroductionis undertaken.Thesefactorsinclude(1) the

consequencesofareintroductioneffort, (2) wherewill it takeplace,(3)

who will maintainandmanagethepopulation,(4) how, from abiological

perspective,theeffort shouldbeconceivedandcarriedout, and(5)

whetherreintroductionis technicallyfeasible.

3.3 Implement the reintroduction plan (Priority 1).

To achievetherecoveryofthisspecies,it is highly likely that establishing

newpopulationswill be required(recoverycouldbeachievedwithout

establishingnewpopulationsonly if thenumberof extantnaturally

occurringpopulationsincreasedfrom thecurrent11 to 20).
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4 Disseminateinformation about thespeciesto appropriate audiencesand
landowners.

4.1 Developand conduct training programs to be provided to concerned
agencypersonnel, aswell as private landowners (Priority 3).

Many small, isolatedfragmentsof habitatthatmaysupportCastilleja

levisectaundoubtedlyexist. A morecomprehensiveinventorycanbe

accomplishedby providingtraining to avarietyofpeople,including

Countyweedpersonnel,Countyextensionservicepersonnel,staffofthe

NaturalResourcesConservationService,Countyroadmaintenancecrews,

StateParksstaff, and consultants.Trainingshouldincludehow to identify

thespecies,basicsofhabitatmanagement,andhow to documentand

reportinformationaboutsites.

4.2 Developa brochure or fact sheetfor public dissemination,and
provide presentationsasappropriate (Priority 3).

Thetraining identifiedabovecanpresumablyreachamajority ofthe

individualsmostlikely to encounterCastilleja levisectain somework-

relatedcapacity.However,manymorepeoplecouldbereachedby

developingabrochureand/orfactsheeton thespecies.Such

brochures/factsheetscouldbe distributedthroughavarietyofoutlets,

includingelectronicallyvia theInternet.

4.3 Developand disseminatespeciesinformation to private landowners
(Priority 3).

Six ofthe 11 knownextantsitesareownedandmanagedby private

individuals. Theseindividualsshouldbekept informedof habitat

requirementsof Castilleja levisecta,andhow it respondsto variousland

managementactivities. Informationmaybeprovidedto thepublic, as

requested,throughtheStateNaturalHeritageprogramsandother

appropriateagencies.
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5 PromoteStateand county level legal protection for occurrenceson non-
Federal lands.

Dueto thelimited numberofknownareasthatharborthis species,andthe

limited numberofknownoccurrenceswithin thoseareas,it is importantto

securethemaximumlegal protectionavailableto all occurrences.

5.1 Promote developmentand implementation of new laws and
ordinances for the protection of Castilejalevisecta(Priority 3).

Theindividual States(WashingtonandOregon)shouldbeencouragedto

pursueState-levelavenuesfor protectionon non-Federallandsthatwould

complementtheEndangeredSpeciesAct’s protectiononFederallands.

5.2 Promotecompliancewith all Statelaws and county ordinancesand
regulations protecting Castilejalevisecta(Priority 3).

Althoughthereareno knownextantoccurrencesin Oregon,theStatedoes

havean endangeredspecieslaw providingprotectionfor listedplant

species.If thespeciesis rediscoveredin Oregon,theStateendangered

specieslaw couldand shouldbeusedto providemaximumprotection.

6 Establish a technicalworking group to periodically review the status of

the speciesand assessthe effectivenessofthe managementplans and other
recovery tasks (Priority 3).

Throughperiodicreview,improvementsto theoverall recoveryeffort canbe

made,therebyacceleratingrecovery.

7 Collectseedadequatelyrepresentingthe geneticdiversity within the
speciesand store in a Center for Plant Conservationapproved facility
(Priority 3).

The smallnumberofknownpopulations,areaoccupied,andthefact thatmany

populationsarefew in numberof individuals,makethespeciesmore

vulnerableto randomenvironmentalandhuman-causedevents.As ahedge
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againstthe lossofsignificantgeneticmaterial,seedrepresentingthediversity

within the speciesshouldbecollectedandstoredin a CenterforPlant

Conservationapprovedfacility. Thestoredseedcouldalsobeusedin efforts
to establishnewpopulations.
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III. IMPLEMENTATION SCHEDULE

TheImplementationSchedulethat follows outlinesactionsandestimatedcostsfor

therecoveryprogram. It is aguidefor meetingtheobjectivesdiscussedin PartII

ofthis recoveryplan. This scheduleindicatestaskpriorities, tasknumbers,task

descriptions,durationoftasks,theresponsibleagencies,andlastly, estimated
costs. Theseactions,whenaccomplished,shouldprotectthespecieshabitatand

bring abouttherecoveryofthespecies.It shouldbenotedthattheestimated

monetaryneedsfor all partiesinvolved in recoveryareidentifiedand,therefore,

PartIII reflectsthetotal estimatedfinancialrequirementsfor therecoveryofthis

species.

Priorities in thefirst columnof theimplementationscheduleareassignedas

follows:

1. Priority 1 - An actionthatmustbe takento preventextinctionor to

preventthespeciesfrom decliningirreversiblyin theforeseeablefuture.

2. Priority 2 - An actionthatmustbe takento preventa significantdecline

in speciespopulation/habitatquality, or someothersignificantnegative

impactshortofextinction.

3. Priority 3 - All otheractionsnecessaryto meettherecoveryobjectives.

Acronymsusedin the implementationschedule:

WA DNR WashingtonStateDepartmentofNaturalResources

USFWS U.S.FishandWildlife Service

TNC TheNatureConservancy

NHPs NaturalHeritagePrograms(in WashingtonandOregon)
BC CDC British ColumbiaConservationDataCentre
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Implementation schedule for the Castilleja levisectarecovery plan

Task
Priority

Task
Number

Task Description
Task

Duration
(years)

Responsible
Parties

Cost Estimate(In $1,080units)
— — — — —
Total Pa’ FY PY Pa’
Costs 2001 2002 2003 2004

Comments

1.1.1 Managementplan, Rocky
PrairieNAP

Ongoing WA DNR 34 3 3 3 2 Interim managementplan
completed;periodic reviewand

revisionwill be necessary.

1.1.2 Managementplan,
ForbesPoint, Whidhey

IslandNaval Air Station

Ongoing US Navy 20 2 2 2 1 Interim managementplan
completed;section7 consultations

betweenNavy andUSFWS

completed.

.1 .3 Managementplan, Fort

CaseyStatePark

Ongoing WA State

Parks

20 2 2 2 1 Parkwill undergooverallplanning

processin the future.

1.2 Promoteprotectionof
occurrenceson private

landsby pursuingthe

highestlevel of

protectionagreeableto

theindividual

landowners.

Ongoing USFWS,WA
DNR

49 5 5 5 3 Optionsto beconsideredshould
include acquisitionby apublic

agencyor conservation

organization,conservation

easement,managementagreement,

andregistry.

1.5 Developandimplement

monitoringplansfor all
knownsites.

Ongoing USFWS,WA

DNR, US
Navy,State

Parks,TNC

142 6 8 5 5 The individual land-managing

agencyshouldhavethe
responsibilityfor monitoring. A

plan is neededto ensuremonitoring

on privatelands. -



Implementation schedulefor the Castilejalevisectarecovery plan

Task
Priority

Task
Nun~ber

Task Description
Task

Duration
(years)

Responsible
Parties

Cast Estimate (in Sl~000 units)
— — — —

Total Fl’ Fl’ Fl’ Fl’
Costs 2001 2002 2003 2004

Comments

3.1.1 identifyandclarify site

characteristicsthatare
essentialto sustainC.

levisecta.

5 years USFWS,WA

DNR, US

Navy, State

Parks, TNC,

research

institutions

10 2 2 2 2 This task is partially addressed by

task 1.4.3.

3.2 Developaplanfor

reintroducingC. levisecta

into unoccupiedareasof

its historic andextant

range.

4 years JJSFWS,WA

andOR

NHPs,BC

CDC

26 8 8 5 5 Recoverydependson successful

reintroduction.

3.3 tinplementreintroduction

plan.

10 years USFWS,WA

DNR, US

Navy,State

Parks,TNC,

research

institutions

60 6 6 6 6 Recoverydependson successof

this task.



Implementation schedulefor the Castillejalevisectarecovery plan

Task
Priority

Task
Number

‘i’ask Description
Task

Duration
(years)

Responsible
Parties

Cost Estimate (in $1,000 units)
— — — — —
Total FY Fl’ Fl’ Fl’
Costs 2001 2002 2003 2004

Comments

2 1.3.1 Conductstudiesto clarify

themechanismsby which

fire affectsCastilleja

levisecta.

8 years USFWS,WA

DNR, US

Navy,State

Parks,TNC,

research
institutions

64 8 8 8 8 Evidencesuggeststhatprescribed

fire canbeusedto enhance

populations. However,additional

information is neededon the

optimal timeof year,severity,and
return interval. Costs for this task
aremostly in designand

implementationof thetreatments.

2 1.3.2 Conductstudyto
quantify andcharacterize
encroachmentby

Douglas-fir,snowberry,

Scotsbroom,bracken
fern, roses,and

blackberries.

Ongoing USFWS,WA
DNR, US

Navy,State

Parks,TNC,

research
institutions

25 0 5 5 5 Somesiteshaveundergone
dramaticchangein species
compositionin thelast 10—15 years.

Theeffectsofthis changeon C.

levisectaneedto bebetter
understood.

2 1.3.3 Conductstudiesto

identifyeffectivemeans

(in additionto prescribed

fire) of controlling

competingvegetation,

10 years USFWS,WA

DNR, US

Navy,State

Parks,TNC,

research

institutions

30 4 4 4 4 Tosuccessfullynianagethe habitat,

efficientandeffectivemethodsto

control competingvegetation

without negativelyaffectingC.

levisectawill needto beidentified.



Implementation schedulefor the Castilejalevisectarecovery plan

Task
Priority

Task
Number

Task Description
Task

Duration
(years)

Responsible
Parties

Cost Estimate (in $1,000 units)
Comments

Total
Costs

F

Fl’

2001

F

Fl’

2002

F

Fl’

2003

Fl’
2004

2 1.3.4 Monitor weedyspecies
suchasIlieracium

pilosella andCirsium

arvense.

Ongoing USFWS,WA
DNR, US

Navy,State

Parks,TNC

16 2 2 2 2 Noxiousweedcontrol is requiredby
statelaw within somesites. Control

methodsmayposeathreatto C.

levisecta.

2 1.3.5 Conduct studies on

herbivory by deer,

rabbits, etc.

Ongoing USEWS,WA
DNR, US

Navy,State

Parks,TNC,
research

institutions

16 2 2 2 2 Severaloccurrenceshavebeen
affectedby herbivory. The overall

impactof herbivoryneedsto be

assessed.

2 1.4.1 Determineand
characterizethegenetic

variationwithin and

betweenknown

occurrencesof the

species.

3 years USFWS,
NHPs,TNC,

research

institutions

35 IS 10 10 0 Informationis critical to planning
reintroduction.

2 1.4.2 Investigatelongevity of

seedviability.

Ongoing USFWS,

NHPs,TNC,

research

institutions

54 5 5 5 5 Importantfor assessingpopulation

trendsandpotentiallyfor

developingsitemanagementplans.



Implementation schedniefor the Castillejalevisectarecovery plan

Task
Priority

Task
Number

Task DescriptIon
Task

Duration
(years)

Responsible
Parties

Cost Estimate (In $1,000 units)
Comments

Total
Costs

Fl’
2001

Fl’
2002

FY
2003

El’
2004

2 1.4.3 Conductresearchto
betterunderstand

populationdynamicsof
C. levisecta.

10 years USFWS,WA
DNR, US

Navy, State
Parks,TNC,

research
institutions

27 4 4 4 2 Critical for developingsite
managementplans.

2 1.4.4 Study thepollination

biologyof C. levisecta.

2 years UWFWS,

research

institutions

18 9 9 0 0 A betterunderstandingof thestatus

andhabitatrequirementsof

pollinatorsis needed.

2 3.1.2 Determinehow to
quickly establishviable

populations.

5 years USFWS,WA
DNR, US

Navy, State

Parks,TNC,

research

institutions

5 1 1 1 1 Funding is includedunderseed
viability studies,task 1.4.2.

2 3.1.3 Conductresearchto
ascertainwhether,or

underwhat

circumstances,C.

levisectarequiresa host

plant to surviveand/or

reproduce.

4 years USFWS,WA
DNR, US

Navy, State

Parks,TNC,

research

institutions

8 2 2 2 2 Identifyingrequirementsrelatingto
hostplantswill becritical to

successfulestablishmentof new

populations.

(-I’



Implementation schedulefor the Castilejalevisectarecovery plan

Task
Priority

Task
Number

Task Description
Task

Duration
(years)

Responsible
Parties

Cost Estimate (in $1,000 units)
— —

Total Fl’ Fl’ Fl’ Fl’
Costs 2001 2002 2003 2004

Comments

3 2.1 Continueefforts to

relocatehistorically

knownoccurrences.

Ongoing WA andOR

NI-IPs, BC

CDC

27 2 2 2 1.5 Small,undetectedpopulationsmay

yet exist. If theydo, theycould

play akeyrole in recoveryefforts.

3 2.2 Conductinventoriesin
suitablehabitats

throughoutthehistoric

andextantrange.

Ongoing WA andOR
NHPs,BC

CDC

27 2 2 2 1.5 Small,undetectedpopulationsmay
yetexist. If theydo, theycould

play akeyrole in recoveryefforts.

3 2.3 Createa spatialdatabase
for inventoryefforts,

including negative

searches.

Ongoing WA andOR
NHPs,BC

CDC

17 1.5 1.5 1 1.5 Importantfor trackingstatusof each
population.

3 4.1 Developandconduct
training programs(e.g.,

to begivento concerned

agencypersonnel,aswell
asprivate landowners,

etc.).

Ongoing USFWS,WA
andOR

NHPs,BC

CDC

12 2 1 2 1 Importantfor disseminating
informationto resource

professionalsandlandowner.

3 4.2 Developa brochureor

fact sheetfor public

dissemination.

5 years USFWS,WA

andOR

NHPs,BC

CDC

10 3 3 2 1 Broadenawarenessof thepublic

regardingthespecies.



Implementation schedulefor the Castilleja levisectarecovery plan

Task
Priority

Task
Nuniber

Task Description
Task

Duration
(years)

Responsible
Parties

Cost Estimate (In $1,000 units)
— — — — —
Total Fl’ Fl’ Fl’ Fl’
Costs 2001 2002 2003 2004

Comments

3 4.3 Developanddisseminate
speciesinformationto

private landowners.

10 years USFWS,WA
andOR

NHPs,BC

CDC

16 3 2 1 1 Broadenawarenessof thepublic
regardingthespecies.

3 5.1 Promote development

and implementation of

new laws and ordinances

for the protection of C.

levisecta.

Ongoing USFWS,WA

and OR

NHPs, BC

CDC

7.5 0.5 0.5 0.5 0.5 Investigate opportunities for

improving legal protection for the

species.

3 5.2 Promote compliance with

all state laws and county

ordinances and

regulations protecting C.

levisecta.

Ongoing USFWS,WA

and OR

NHPs, BC

CDC

7.5 0.5 0.5 0.5 0.5 Coordinate conservation efforts

within existing legal framework.

3 6 Establish a technical

working group to

periodically review the

status of the species and

assess the effectiveness

of the management plans

and other recovery tasks.

Ongoing USFWS 18 I I I I To implement adaptive management

as new information becomes

available.



Implementation schedulefor the Castillejalevisectarecovery plan

Task
Priority

Task
Number

Task Description
Task

Duration
(years)

Responsible
Parties

Cost Estimate (in $1,000 unIts)
— — —

Total Fl’ Fl’ Fl’ Fl’
Costs 2001 2002 2003 2004

Comments

3 7 Collect seed adequately

representing the genetic

diversity within the

species and store in a

Center for Plant

Conservation approved

facility.

Ongoing Berry Botanic

Garden, UW

Center for

Urban

Horticulture

24 2 2 2 1.5 Assist with reintroduction as

insurance against future extinction.

Total estimatedcosts,years200 1-2018,for recovery: $825,000

00



IV. APPENDICES

APPENDIX A. Land Ownership

RangewideSummary

Rangewide,the 11 knownoccurrencesof Castilleja levisectaoccuron lands

ownedormanagedby thefollowing:

UnitedStatesgovernment(1 total):

U.S. DepartmentofDefense:
NavalAir StationWhidbeyIsland

Stateof Washington:

DepartmentofNaturalResources(1)

ParksandRecreationCommission(1)

BritishColumbiagovernment(2 total)

Ministry ofParks(2)

Privateownersin Washington(6):
SeattlePacific University(1)

Privateindividuals(5)
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APPENDIX B. Federal and Statelawsapplicable to theprotection of
Castilejalevisectaand its habitat

U.S.: Listed as ThreatenedundertheEndangeredSpeciesProtectionAct of

1973 (U.S. FishandWildlife USFWS1997).

States: Washington: There is no Stateendangeredspecieslegislationin

Washington.However,Castilleja levisectais listed asEndangered,
meaningit is in dangerofbecomingextinctorextirpatedin

Washingtonwithin thenearfuture if factorscontributingto its

declinecontinue. TheWashingtonNaturalHeritageProgramhas
identifiedpopulationsasbeingat critically low levels,orhabitatsas

havingbeendegradedor depletedto a significantdegree(1997).

Oregon: Listed asEndangeredundertheOregonEndangered
SpeciesAct (OregonDepartmentofAgriculture). Listed as1-ex

(meaningthetaxais threatenedthroughoutits range),andpossibly

extirpatedfrom theState(OregonNaturalHeritageDataProgram

1995).
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APPENDIX C. Summary ofAgency and Public commentson theDraft

Golden Paintbrush RecoveryPlan.

On April 5, 1999,wereleasedthedraftrecoveryplanfor the goldenpaintbrush

(Castilleja levisecta)for a60-daycommentperiodthatendedJune3, 1999

(64FR16478).Over60 copiesofthedraftrecoveryplanweresentout to

perspectivereviewers,includingnotificationto 20 agenciesor electedpublic

officials.

A totalof 4 letterswerereceived. Onesubstantiveissuewasprovided. Other

commentsregardingnewinformationwereincorporatedinto thefinal recovery

plan. Additional commentsrelatedto wording andclarity werealso incorporated

into thefinal plan.

Comment1:

Response1:

Onecommenterpointedout that underPriority 3, Task21, theTask

Description“Continueefforts to relocatehistorically known

occurrences”would bebetterdescribedas“continueefforts to locate

historically knownoccurrences

Theauthorsconferredthat relocatewastheappropriatetermto use.

Theintentwasto visit andsurveyknownhistoriclocalesand
determineif suitablehabitatremainedavailablefor the speciesandif

opportunitiesfor restorationandreintroductionwereappropriate.

Ourinterestis to relocatesiteswherethespeciespreviously

occurred,not to just locateplantswithin thehistoric rangeofthe

species.
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