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EXECUTIVE SUMMARY OF THE RECOVERYPLAN FOR

SEVENCOASTAL PLANTS AND THE MYRTLE’S SILVERSPOTBUTTERFLY

CURRENTSPECIESSTATUS: Thesespeciesarelisted asendangeredexceptfor the

threatenedChorizanthepungensvar.pungens.Thefollowing numbersof populations

andindividualsarebasedon themaximumtotals during thelast 10 years:

species # of populations # of individuals

Chorizanthehowellii 3 23,700

Chorizanthepungensvar.pungens 7 2,000,000

Chorizanthevalida 1 10,000

Erysimummenziesii(threesubspecies) 16 33,300

Gilia tenu~fiorassp.arenaria 15 100,400

Laytacarnosa 19 at least300,000

Lupinustidestromii 7 433

Myrtle’s silverspotbutterfly 3 10,000

HABITAT REQUIREMENTS AND LIMITING FACTORS: Theplant speciesare

restrictedto foredunesanddunescrubvegetation,andto adjacentsandyhabitatsoccupied

by coastalscruborcoastalprairieofnorthernandcentralcoastalCalifornia. Thebutterfly

speciesoccursin thecoastalgrasslandsandscrub,with the larval hostplant (westerndog

violet) in theimmediatevicinity of Point Reyes,Main County. Thesespeciesare

threatenedby competitionfrom non-nativeplants,lossofhabitatfrom commercialand

residentialdevelopment,andhabitatdisturbancefrom recreationandgrazing.

RECOVERY OBJECTIVE: To delist thesespecies.

RECOVERY CRITERIA:

• Protectionofhabitatpresentlyoccupiedby thespecies,with long-termcommitmentsto

conservingthespeciesandthenative vegetation.

• In protectedhabitat,successfulcontrolof invasivenon-nativeplants(andsnails)and

successfulmanagementof lesserproblems,includinggrazing,pedestrians,andoff-road

vehicles. Managementsuccessmustbe demonstratedthroughtenyearsof biological

monitoring. Thetime is neededto observetheeffectivenessofmanagementin dry and

wet years.
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• ThethreatenedChorizanthepungensvar.pungensmaybe consideredfor delistingwhen

permanentprotectionhasbeenimplemented,ascurrently planned,in theFort Ord

disposalandreuseprocessandthecoastalpopulationsreceiveprotectedstatus.

ACTIONS NEEDED:

1. Protectexistingpopulationsandhabitats.

2. Minimize thethreatsto theplantsandbutterfly.

3. Developmanagementstrategiesincorporatingecologicaland landusestrategies.

4. Managepopulationsandhabitatsto achievedelisting.

5. Monitor populationtrendsto evaluaterecoverysuccess.

6. Coordinaterecoveryactionsto protectotherlisted andsensitivespecies.

7. Developandimplementanoutreachprogram.

COSTS(thousandsof dollars)

:

Year Need 1 Need2 Need3 Need4 Need5 Need6 Need7

26

25

25

25

25

27 30 80

27 30 80

27 30 120

27 30 40

27 30 40

18

18

18

18

18

2

2

2

2

2

Total

6 189

6 188

6 228

6 148

6 148

Total 126 135 150 360 90 10 30 901

DateofRecovery:Within 10 yearsofestablishingpopulationstability for eachspecies

1998

1999

2000

2001

2002
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I. INTRODUCTION

Listed Speciesandtheirhabitats. Sevenplantsand oneinvertebrateanimalfrom the

coastaldunesof northernand centralCaliforniaareconsideredin this recoveryplan.

Myrtle’s silverspotbutterfly (Speyeriazerenemyrtleae)and six oftheplants—

Chorizanthehoweliji (Howell’s spineflower),Chorizanthevalida (Sonomaspineflower),

Erysimummenziesii(Menzies’ wallflower)’, Gilia tenuflora ssp.arenaria (Monterey

gilia), Layjacarnosa(beachlayia), andLupinustidestromii (Tidestrom’slupine)— were

listed asendangeredonJune22, 1992(U.S. Fishand Wildlife Service1992). Chori-

zanihepungensvar.pungens(Montereyspineflower)waslisted asthreatenedon

February4, 1994(U.S. FishandWildlife Service1994).

Theplantsarerestrictedto foreduneand dunescrubcommunitiesandadjacentsandy

habitatsoccupiedby coastalscrubor coastalprairie. Thebutterfly occursin coastal

grasslandsandscrub,bothin marineterracesandin stabilizedcoastalsanddunes.The

primarythreatsto the sevenplantspecies,thesilverspotbutterfly, andits larval food

plant, arecompetitionfrom invasivenon-nativeplant species,commercialand residential

development,off-roadvehicle(ORV) use,otherrecreationaluses,andcattlegrazing. In

addition,Myrtle’s silverspotbutterfly is threatenedby overcollecting.

ThecoastalduneecosYstemofthe centralandnorthernCaliforniacoastconsistsof a

seriesof discretedunesystemsor complexesfrom PointConceptionto CrescentCity.

SouthofPointConception,thebiologic communitiesofsanddunesshift to a southern

speciescompositioncharacteristicof thewarmer,drier coastalclimateofBajaCalifornia

(BarbourandJohnson1977,Cooper1936). NorthofCrescentCity, coastaldune

communitiesshift to northernspeciescompositionwhichreflectsthehigherrainfall and

forestedlate successionconditionsofthe largeOregonandWashingtondunesystems.

Eachdunesystemalongthecentralto northernCaliforniacoastis associatedwith a local

sedimentsupply, derivedeitherfrom “fossil” sources(e.g.,erosionofsandymarine

bluffs madeofancientbeachand dunedeposits),modernsupplies(e.g., sedimentloadsof

streammouths),or combinationsofboth. Largedunesystemsdevelopwheresand

transportedby nearshorewavesandcurrentsaccumulatesalongsegmentsof theshoreline

whicharealso exposedto the influenceofdominantwinds. Thisoccursprimarily in

Changesto the taxonomyof Erysimum tnenziesiiafterit was listedare explainedon page29.

1



Table 1. ConservationStatusofMajor CoastalDuneSystemsofCentralandNorthern

California

DuneSystem Ownership ConservationStatus

Pelican Bay/Smith River dune

system(Point St. Georgeand Lake

Talawa, to the mouth of the Smith

River, DelNorte County)

State Parks and

private

Largeareasproposedfor residentialdevelopment.

Extensivedominanceby Europeanbeachgrass.

Outsiderangeof listedspecies.

Humboldt Bay dune systems

(Eel River barrier beachesto Mad

River and Clam Beach; Humboldt

County)

Federal,County,

municipal and

private

Wide rangeof protectionlevels.Extensive

dominanceby Europeanbeachgrass;infestedwith

introducedyellow lupine. Locally highrecreational

impacts. Significantendangeredspecieshabitat,

populations.

Ten Mile River dunes (Ten Mile

River to Fort Bragg; MacKerricher

StatePark; MendocinoCounty)

StateParksand

someprivate

Threatenedby recreationaltrail project.

Limited invasionby Europeanbeachgrass,no

yellow lupine. Significantendangeredspecies

habitat,populations.

Point Arenadunes(Manchester

Beach;GarciaRivermouth;

MendocinoCounty)

StateParks Extensiveinvasionby Europeanbeachgrass,yellow

lupine.Majorrestorationpotential. Low

recreationalimpacts.

BodegaHeaddunesystem

(SalmonCreekmouthto Bodega

Head;alsoDoranBeachspit;

SonomaCounty)

StateParksand

Universityof

CaliforniaReserve

Extensiveinvasionby Europeanbeachgrass,yellow

lupine. Majorrestorationandreintroduction

potential.

Dillon Beach dune complex

(Main County)

Private Only large mobile dune field in north-central coast.

Threatenedby development,sand mining,

beachgrass,yellow lupine invasion. Major
restoration and reintroduction potential; Significant

historic and modem listed specieshabitat.

Point ReyesBeachdunesystem

(Main County)

Federal Well-protected,butextensiveinvasionby European

beachgrass.Major restorationpotential.

Significantlistedspecieshabitat.

San FranciscoPeninsuladune

complex(SanFranciscoCounty)

Remnantdunearea
ownershipmostly
Federal,with some

city andprivate

Almost completelyurbanized,but significant
remnantspersist.Oneprivatelyownedremnant
areaatrisk ofdevelopment.Extensiveinvasionby

iceplant. Significant listedspecieshabitat
(Lessingia germanorum,outsidethis plan);major
restorationpotential.
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DuneSystem Ownership ConservationStatus

HalfMoon Bay dunes

(SanMateoCounty)

StateParks Extensiveinvasionby iceplant.

PescaderoBeachdunes

(SanMateoCounty)

StateParks Substantiallyrestoredandprotected,but threatened

by erosion. Supportsspeciesof concern.

FranklinPointdunes(to Gazos

Creek; SanMateoCounty)

StateParks Substantiallyprotected.Extensiveinvasionby

EuropeanBeachgrass.Supportsspeciesof concern.

Aflo Nuevodunes

(SanMateoCounty)

StateParks Substantiallyprotected.Extensiveinvasionby

EuropeanBeachgrass.Supportsspeciesof concern.

Monterey Bay dune complex

(Monterey County)

StateParks,

Federal, private

Someareasprotectedbut subject to weak

management; someareas in restoration. Old stable

dunesthreatened by development. Extensive

invasion by iceplant. Center of listed species

habitat, populations.

MontereyPeninsuladunesystems

(MontereyCounty)

StateParks,private Subjectto developmentimpacts;degradedby past

development.Someareasprotected.Extensive

invasionby iceplant. Significanthabitatand

populationsof listedspecies.

PointSurdunes

(MontereyCounty)

StateParks

PiedrasBlancasdunes

(MontereyCounty)

StateParks,private

Morro Bay dunecomplex

(SanLuis ObispoCounty)

StateandCity

(spit), Stateand

private(old

climbing dunes)

Mostly well-preserved,but largeareasof old dunes

subjectto development.Supportsspeciesof

concern. Iceplantinvasionis problematic. Limited

Europeanbeachgrassinvasion.

SantaMaria Riverdunecomplex

(Pismo,Oceano,Guadalupe,

Nipomo, andMusselRock dunes;

SanLuis ObispoandSantaBarbara

County)

Stateandprivate Someareassubjectto adverserecreationalimpacts,

oil field development.Substantialprotectionexists

for extensiveareas.Supportsmanyspeciesof

concern.Dunepondssupportseverallisted species.

Vandenbergdunecomplex

(PurisimaPoint, SanAntonio

Terrace,andLompocdunes;Santa

BarbaraCounty)

Federal Major invasionby veldtgrass,iceplant. Supports

severalspeciesof concern.

3
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shallowembayments,or whereshorelineorientationinterruptslongshoretransportof

sand. Developmentofdunesystemsalsorequiresrelatively low topographybackof the

shoreline,suchasfloodplainsandterracesof river systems,ancientstabilizeddunefields,

or shallowlagoonsorestuariesenclosedby barrierbeaches.Becausemostofthe

Californiacoastconsistsofmountainsor steepbluffs, modernduneecosystemsanddune

speciesdistributionsoccurat disjunct localities,ratherthanin continuous,diffusepatterns

(Cooper1967, 1936).

Californiadunesystemsarecomposedof dunesofdifferentages,depositedwith long-

termchangesin sealevel andsandsupply. Most activedunesystemsare“recent”

(Holocene)in geologicterms,originatingwhendeglaciation(icesheet melt) andsea

level risebeganabout13,000yearsbeforepresent. Cooper(1967)identifiedtwo

“advances,”or majorwavesof dunemigration:oneearlyin the Holocene(“EpisodeI”),

presumablyunderconditionsof lowersealevel and greatersandsupply,andonelate

(“EpisodeII”) associatedwith morerecentdepositsandshorelinepositions. Holocene

sealevel, thoughcontinuingto rise,hasbeennearits currentstandfor approximatelythe

last3000years. Duneagemaybe complexbecauseactivelymigratingyoungerdunes

mayoverrideandpartiallyburyolderones,and olderdunesmaybecome“rejuvenated”

(developblowouts,reactivateddunemobility). Old soil horizons,differentiatedto

varyingdegrees,maybe foundin blowoutsor foredunescarpsin manydunesystems.

Theseindicatelong episodesofdunemobility (barren,migratingdunes)followed by

periodsofstability(extensivevegetationcover),laterfollowed by remobilization.

Duneageis animportantecologicalfactorbecauseit correspondswith soil development

andphysicalstabilityofthedune,andalsowith plantassociations.Soil development

proceedson dunesthathavebecomestabilizedby vegetation,whichaccumulatesorganic

matter(decomposingrootsandabove-groundplanttissues)andweatheredfine minerals

nearthesurfaceofthedune. Accumulationofweatheredmineralsandorganicmatter

increasesthe nutrient-holdingcapacityofolderdunesands(Ranwell1972). Soil

developmentin dunes,andthedegreeanddurationof stability, stronglyaffectsthe

speciescompositionofthevegetation.Olderdunesoils mayappeardarkergray-brown

becauseoforganic(carbon)compoundsand stainingby oxidizediron minerals,in

contrastwith thewhitish tancolor ofyoungdunesoils. Stabledunesurfacesalsocan

accumulateseedbanksofat leastsomespeciesthatform long-lived dormantseeds.
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ThecurrentconfigurationofdunesystemsalongtheCaliforniacoastis very recentin a

geologicaltime scale. Sealevel roseto roughly its currentelevationfrom nearly300 feet

below themodernlevel in theearlyHolocene(Schlocker1974). At this low standofsea

level, the marineshorelineextendedup to miles seawardof its currentposition,exposing

extensivemarineterracesandprobablywide, extensivedunefields. As theshoreline

retreatedwith rising sealevel, old dunefields that haddevelopedduringthePleistocene

(the“ice ages”with low sealevelsduring glaciations)or evenearlier,wereerodedand

truncated. Theerosionof exposedPleistoceneor earlierbeachanddunedepositswith

rising sealevel alsoreworkedand“recycled” sandstoredin themfor developmentofnew

coastaldunes(Schlocker1974,Cooper1967). AlthoughmostPleistoceneduneshave

beenerodedor drownedby risingsealevel, somelargeremnantspersist. The landward,

downwind“heads”ofdunecomplexessuchasMontereyBay andthe SantaMaria

complexinclude largeremnantsof Pleistocenedunes,with morerecentHolocenedunes

overriding them attheseawardedge. TheseancientPleistocenedunesaredistinguished

from modern(Holocene)dunesby very weatheredbrownishsands(stainedby iron oxides

andorganicsubstancesfrom decompositionof plantroots and leaves)which have

becomesomewhatcementedto varyingdegrees,forming formedbrownishsandysoils.

StablePleistoceneduneshaveundergonesignificantsoil developmentandplant

communitysuccessionbeyondtheactivedunephase(e.g.,chaparral,forest),andare

oftennot popularlyrecognizedasdunes. Many duneplantspecies(including listed

speciesandspeciesofconcern),however,occurin portionsof Pleistocenedunes. Some

recentdunesarederivedpartlyormostly from erosionofancientbeachanddunedeposits

whichform weaklycementedsandstonebluffs (e.g.,Fort Funston,SanFrancisco,

portionsof MontereyBay dunes,PointReyes).

Dunelandformsareimportantfactorsaffectingthedistributionandabundanceofplant

species.Variation in dunelandformsresultsfrom basicphysicalcontrolsofthedune

systemsuchasthesupplyofsandavailablefor newduneformation,rainfall variation,

shorelinechanges,andorientationto dominantwinds. Thesephysicalcontrols,andthe

sandtransportprocessesthat shapethedunes,profoundlyinfluencethetypesof dune

vegetationthat establishin dunesystems.Vegetationin turnprovidesimportantfeedback

to physicalprocessesofsandtransport,andactivelyaffectstheevolutionof dune

landscapes.Theoriginal dunetypeswhich prevailedin Californiacoastaldunesincluded

sandshadows(local sandaccumulationsin the leeofobjectsorclumpsofvegetation),

embryoforedunes(low domesor hummocksof sandaroundyoung coloniesofcreeping
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vegetationlandwardof thebeach),foredunes(largevegetatedmoundsorcoalescedseries

ofmoundsforming irregularridgesof sandat theseawardedgeof dunesystems,formed

by well-establishedcreepingpioneervegetation),barchanoiddunes(unvegetated

crescent-shapeddepositssimilar to desertdunes),parabolicor U-dunes(elongated

hairpin-shapedduneswith partially vegetatedflanking ridgesanda centralblowoutor

deflatingdepression,oftenwith a migratinglobeofsandat its head),lobateor tongue

dunes(attenuated,convex,bare,mobile sandlobes like U-dunesbutwithout acentral

blowout) andtransversedunes(largeunvegetatedwavesofsandwith theirlong axesat

right anglesto thedominantwind, gently slopingupwind and usuallywith steep,bare

slippingfacesdownwind). Within thesedune landformsareerosionalfeaturessuchas

blowouts(bowl-shapedor irregulardepressionswith sparsevegetationcoverornone,

activelyerodingby wind; maybe incipient U-dunes)andduneslacks(depressionswhere

duneerosionhasloweredelevationsnearthewatertable,oftenwaterloggednearthe

surfaceorpondedin winter).

Coastaldune-formingprocessesandresultantlandscapesin north-centralandnorthern

California(northofMontereyBay) havebeenprofoundlyalteredby theintroductionof

Europeanbeachgrassor marram(Ammophilaarenaria),whichhasalteredboth foredunes

and U-dunes.Ammophilais capableofspreading,rapidgrowthat relativelyhigh levels

ofsandaccretion,anddevelopscontinuous,densevegetationwhich causessandto

depositin a relativelynarrow,steep,tall, continuousforeduneridgewhich is avery

efficient trapfor wind-blownsand(SeabloomandWiedemann1994). Tall foredune

ridgesaretypical ofEuropeanandnortheastAmericandunesystems(Ranwell1972,

Godfreyet al. 1979),but not thePacific coast,which wasoriginally typified by broad

discontinuouslow moundedforedunes(Cooper1958, 1967). Ammophilais also highly

efficientatstabilizing mobile dunes,whichwasthereasonit wasintroducedto the

Pacific coastat SanFrancisco’sGoldenGatePark(MeLaren1927). Anotherexotic

dominantplantof coastalCaliforniadunes,ice-plantsor sea-figs(Carpobrotuschilensis,

C. edulis,andhybridsbetweenthem.)hasalow, creepinggrowthhabitandburial

tolerancesomewhatsimilar to nativepioneerduneplants,andconsequentlyhasless

impacton dune landformsthanAmmophila.

Thereareonly aboutadozenmajordunesystemsor complexesalongthecentraland

northernCaliforniacoast— thenumberdependson classification(Table 1, Maps 1 and

2). Thesedunesystemsareseparatedby long distancesofinterveningmarinebluffsor
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rocky cliffs and mountains,ecologicalandgeographicbarrierswhich isolatetheminto

relatively discretebiogeographicunits. Moderndispersalof beachand foreduneplants

with seedsadaptedfor floating orvegetativefragmentdispersalmayoccurover long

distances,but mostoftheplant speciesof stabledunescrubarenowprobablyquite well

isolatedamongpopulations. Theplants’ moderngeographicrangesareprobablyrelictual

from early Holoceneperiodsoflower sealevel andmorecontinuousformerdistribution

ofbeachandduneenvironmentsalongthelow marineterracewhich is now submerged

(e.g.,Lupinustidestromii,Erysimummenziesii).Thesedunesystemsprovidethe

biogeographiccontextfor recoveryof theecosystemandlisted speciesat asub-regional

level.

Themain northernCaliforniacoastaldunesystemsarelocatedat indentationsofthe

coastlinewhereeitherlow marineterraces,floodplains,or embaymentsinterruptthe

mountainouscoastline.Theyoccuralongthelargebarrierspitsof HumboldtBay and

adjacentriversin HumboldtCounty,thewide duneterraceadjacentto mouthof TenMile

River (MacKerricherStatePark)in MendocinoCounty,andthedunefield atthe

floodplain andmarineterraceattheGarciaRivermouth,PointArena(ManchesterState

Park)in MendocinoCounty. Othernortherndunesystemsincludethosefrom Lake

Talawato theSmithRiver, Del Norte Co.,Big Lagoon,Humboldtcounty,andthemouths

ofmanyrivers with small spitsanddunes(GualalaRiver,Sonomacounty,MattoleRiver,

Little River, HumboldtCo. With theexceptionofTenMile dunes,northernCalifornia

dunevegetation,topography,andgeomorphicprocesseshavebeenstronglyalteredsince

the I 930sby proliferationofintroduceddune-stabilizingplantsAmmophilaarenaria and

Lupinusarboreus. Thenorthcoastaldunesystemsweremostlycomposedofforedunes

and U-dunesin HumboldtBay, andopentransversedunesat TenMile River andPoint

Arena. North coastaldunesystemslackrelict Pleistocenedunes(Cooper1967). Recent

investigationsin Humboldt Bay dunesystemsindicatethatepisodesofdunemobility and

buriedsoil horizonsin theHolocenewereassociatedwith greatearthquakesthatcaused

rapiduplift of the landandasuddendropin sealevel (Carveretal. 199). Northcoastal

dunesystemssupportlargepopulationsof Menzies’wallflower (Erysimummenziesii)and

Beachlayia (Layja carnosa),theonly populationof Howell’s spineflower(Chorizani~he

howeliji), andtherareannualCollinsia corymbflora. Theyalsoprovidesignificant

habitatfor thethreatenedWesternsnowyplover (Charadriusalexandrinusnivosus).
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In the north-central(Marin-Sonoma)Californiacoast,themajordunesystemsoccurat

BodegaHead,Sonomacounty; Dillon Beachto Tom’s Point,Main county;andtheouter

beachanddunesofPoint Reyes,Main county. Otherdunesystemsofthenorth-central

coastareassociatedwith small south-facingspitsalongBodega,Drakes,andBolinas

bays,respectively:DoranSpit,Limantour Spit, andStinsonBeach. Dunesalsooccurat

themouthsof the small lagoonsat Muir BeachandRodeoLagoon. Thedunesystemsof

thenorth-centralcoasthavealsobeenmostlystabilizedby Ammophiladuring the20th

century,with theexceptionofDillon Beachdunesystem(Ammophilamainly in

foredunes). Thedunesystemsofspitswerecomposedof hummockyforedunesand

stabilizeddunehummocks. ‘[he largersystemswerelikely dominatedby U-duneand

transverseridgetopography. Dillon Beachdunesalsoincludeextensiveareasof old early

Holocenestabledunes,coveredin coastalscrubandgrassland.With theexceptionofthe

Dillon Beachdunes,thenorth-centralcoastdunesystemsarepublicly ownedor managed

asreserves.North-centralcoastdunessupportpopulationsof Tidestrom’sLupine

(Lupinustidesiromii), Layia carnosa,andfoodplantsoftheMyrtle’s silverspotbutterfly.

Theonly habitatof Chorizantheva/ida occurson sandysoils derivedfrom ancientdune

depositsofPoint Reyes. ThreatenedWesternsnowyploversfeedand nestin north-

centralcoastbeach-dunesystems.

Major CentralCaliforniacoastdunesystemsoccurat theSanFranciscoPeninsula,

MontereyBay, andMontereyPeninsula.Thevast,diverseSanFranciscodunesystemis

almostcompletelyurbanized. It formerly includedmultiple transversedunesanddune

slacks,perchedbluff-top dunes(Fort Funston;still extant),climbing dunes(Bakers

Beach)U-dunes,andbayshoreforedunes(PresidioMarshspit). Layia carnosaandthe

endangeredSanFranciscoLessingia(Lessingiagermanorum)occurredin theSan

Franciscodunesystem(Thomas1961); Layja is now extirpatedthere. TheMontereyBay

dunecomplex(consistingofPleistoceneand Holoceneunits) is predominantlywell-

vegetatedU-dunetopography,with amixture ofmobile andstabilizeddunes.Smaller

dunesystemsoccuratAf1io Nuevo,FranklinPoint,GazosCreek,PescaderoCreek,and

HalfMoon Bay. Thesedunesystemsareonly locally affectedbyAmmophilainvasion,

butarehaveextensiveinvasionby iceplant. TheextensivePleistocenedunesheetat

MontereyBay aresubjectto developmentpressure.Most Holocenedunesarepublicly

ownedandmanagedasreservesorparks,with someimportantexceptions(Table 1). The

MontereyBay andPeninsuladunesof thecentralcoastsupportpopulationsof Gilia

tenuflora ssp.arenaria, Lupinustidestromii, Layjacarnosa,andChorizanthepungens.
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ThreatenedWesternsnowyploversfeedandnestin thebeach-dunesystemsof thecentral

coast.

In thesouth-centralCaliforniacoast,the largestdunesystemsoccuratMorro Bay andthe

extensivedunesheetsof theSantaMariaRiver complex(including Pismo,Oceano,

Guadalupe,Nipomo,MusselRockdunes),andtherelateddunesatVandenbergAir Force

base(PurisimaPoint/SanAntonio TerraceandLompocdunesheets).Theseconsistof a

largespit with foredunesand U-dunes(Morro Bay) andextensivesheetsoftransverseand

U-dunes(SantaMariaandVandenbergcomplexes).Thesedunecomplexesalsoinclude

extensivePleistocenedunes. Smallersouth-centralcoastdunessystemsoccurat Piedras

BlancasPointandPoint Sur. Most of thesedunesystemsarepublicly ownedand

managedasparks,althoughrecreationaluseprecludesmanagementfor naturalresources

in somecases(Table 1). Layja carnosaoccursatVandenbergdunes,andthefederally

endangeredmarshsandwort(Arenariapaludicola)and Gambel’sWatercress(Rorippa

gambelif)occurin duneslacks(dune-impoundedlakesandmarshes)within south-central

coastdunesystems.FederallythreatenedWesternsnowyploversfeedandnestin the

opendunesandbeaches.Numerousrareplant speciesof concern,suchasDithyrea

niaritima,alsooccurin south-centraldunesystems.

VegetationofCaliforniacoastaldunes. Thevariationin dunevegetationofcoastal

California is summarizedby Johnson(1978),andthehistoric distributionsof plant

specieswith highfidelity to coastalduneswasdescribedby Cooper(1936). Numerous

coastaldunevegetationtypeshaverecentlybeenclassifiedbasedon speciescomposition

alone(SawyerandKeeler-WoIf1997). Major nativevegetationtypes(basedon

compositeofspeciesandphysicalfactors)includecoastalforedune(variableassociations

of low-growingcolonialherbaceousspeciesand grassesin mobile andrecentlystabilized

dunesneartheshoreline),coastaldunescrub(low or erectwoodyshrubcommunitieson

stableduneswith herbaceousspeciesin gaps,usuallyin backdunes,landwardof

foredunes),coastalduneforest(pine,Douglas-fir,or sprucegrovesof olderstabledunes

of northernCaliforniacoastnorthwards).Also intrinsic to manydunesystemsare

wetlandswhichform in deflationbasins(wind-erodedhollows or plains)calleddune

slacks,which supporta wide rangeofwetlandtypesincluding brackishmarsh,willow-

wax myrtle thickets,winter pools,andrarelypermanentpondsandperennialfreshwater

marshes.
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Major changeshaveoccurredto Californiadunevegetationbecauseofintroducedplant

species,severalof which alter sedimenttransportpatterns,soil nutrientdynamics,and

competitiverelationswithin vegetation.Europeanbeachgrassor marram(Ammophila

arenaria),introducedfrom Franceto stabilizethedunesofGoldenGateParkin the

I 870s,was latertransplantedalong thecoastand spreadrapidly to dominateall but afew

coastalforedunesnorthof Montereyl3ay by the late 20thcentury(Cooper1936, 1958,

1967). Ammophilaspreadsby both shortandlong creepingrhizomes,andformsdense

swards. It is narrowly limited to coastalduneenvironments,but dominatesforedune

communitiesnorth ofMontereyBay. It hasbeenconsiderablylessinvasiveand

widespreadsouthof MontereyBay, but canbe locally dominantevenin thesouth-central

coast. Ammophila-dominatedvegetationproducesthick accumulationof leaflitter,

interruptsonshoresandtransportthat nourisheslandwardmobiledunes,anddisplaces

native foredunevegetation(Cooper1958,Barbourand Johnson1977). Densestandsof

Ammophilalacktheopensandgapsand sparselyvegetatedareastypical ofsemi-mobile

dunesthat are favoredby duneannualspeciesandseedlingsof perennialandwoody

species.Ammophilaspreadsprimarily by vegetativefragments(rhizomefragments

depositedin winterhigh tide drift-lines), but alsoestablishesby seedto asmall but

significantextentin wet yearsor aroundtheedgesof duneslacks. Eradicationof

Ammophilais thecornerstoneof successfulcoastaldunerestorationin north-centraland

northernCalifornia(Pickartand Sawyer1998).

Iceplant,particularlyCarpobrotusedulisandits hybridswith C. chilense,alsoform

dense,perennial,invasive,creepingmatswhichreducesparseorbaresandgapsin stable

dunes,anddisplacemanynativespecies.It spreadsrapidly by seedandby erodedstem

fragmentsthatwashon thebeachin winter. C. edulishasbeenwidely plantedto provide

groundcoverin manycoastalareasandsoil types,andcontinuesto re-invadecoastal

dunesby seeddispersalevenafterdiebackdueto winterfreezes,herbicideapplication,or

manualremoval. Iceplantmatscommonlycomposethesubdominantor dominant

vegetationofstabledunecommunitiesin centralcoastdunesystems,particularly

MontereyBay. Anothericeplantspecies,Conicosiapugion~ormis, is becoming

widespreadin centralcoaststabledunes.It is ashort-livedand smallerperennial,but is

highly invasive. It formsnumeroussmall matsratherthanindefinitely spreadingones,

but canbecomehighly abundantand competitivewith nativeplants.
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Yellow lupine (Lupinusarboreus, including lessfrequentblue-floweredforms formerly

classifiedasL. eximius)is aspecieswhichCooper(1936)describedas“hardly atypical

memberofthe [stable]duneshrubcommunity..,not confinedto dunesand,” occurring

“in all sortsof sandyplaces...“ Theearlyrecordedgeographicdistributionfor this

species(Bolander1862,Breweretal. 1880)placeits northernrangelimit aroundSan

FranciscoBay, althoughit wasnot describedasa sandduneplantuntil afterits economic

importanceasanartificial sandbinderwas established,evenbeforetheintroductionof

Ammophila(Jepson1901,MeLaren1927). It hasbeenintroducedasasand-stabilizing

specieswell northofits nativerangein Mendocinoand Humboldtcounty,where it has

becomeaggressivelyinvasiveand abundanton coastaldunes(Miller 1987, 1988).

Becauseof its adverseeffectson nativeduneplant communitiesandprotectedspecies,it

hasbecomethesubjectof intensiveeradicationefforts (PickartandSawyer1998, Pickart

and Miller 1990, Pickartetal. 1998).

Othernon-nativeplantsthat invadecoastalCaliforniadunesandthreatento outcompete

nativeplantsincludetheperennialveldtgrassEhrhartacalycina,andannual

Mediterraneangrasses,particularlyBromusdiandrusand Vulpia bromoides. Veldtgrass,

arelatively recentinvader,establishesprimarily in older stableduneswith immaturesoil

development.It is extremelyprolific, andreadily formsnearlysolid standsin dunescrub.

Its invasionof thecoastalduneecosystemappearsto be at arelativelyearlystage,andit

threatensto becomea far more seriousandwidespreadthreatif not controlled. Annual

Mediterraneangrasses(particularlyBromusdiandrus,ripgut brome) alsoinvadecoastal

dunescrub(occasionallyforedunes,especiallyin thewakeoficeplantinfestations),and

becomemostdensein olderdunesoils. Locally, thesegrassescanbe themostsignificant

threatto nativeduneplantcommunitiesanddunerestorationefforts. Sandcouch-grass,

Elytrigia]uncea(synonymsincludeElytrigiajunce{forme)is a low-growing,rhizomatous

foredunespeciesintroducedfrom Europe. It is locally dominantwhereit wasplanted

nearPismoBeach,andhaspersistedfor decadesat SanFrancisco.It hasnotyet invaded

beyondthesepointsofintroduction. Similarly, thesea-rocket(Cakilemaritima), a

Europeanannual(short-livedperennialin California),hasnaturalizedon beachesand

foredunesand is widespread,butdoesnot typically form denseinvasivestands. It

appearsto coexistwith thenativebeachsaltbush(Atriplex leucophylla)andother

foreduneherbs.
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Publicandprivate lands. Public landsprovidehabitatfor populationsofthespeciesin

this plan, includinglandsunderthejurisdictionof theCaliforniaDepartmentofParksand

Recreation(DPR),NationalParkService(NPS),DepartmentofDefense(DOD), and

Bureauof LandManagement(BLM). Severalpopulationsarecurrentlymanagedfor

speciespreservation.Somelandagencieshavedevelopedmanagementplansbut have

notyet implementedtherecommendedactions. Severaloftheendangeredplant

populationsandonebutterfly populationoccuron privatelands. Somearein protected

statusthroughdedicatedconservationeasements,but somearein areaspreviouslyor

currentlyproposedfor landusechangeswhich couldthreatenlisted species.

This recoveryplansummarizescurrentknowledgeofthetaxonomy,currentdistribution,

habitatand biologyof thesevenplanttaxaandthebutterfly. Measuresarerecommended

for aprogramthat will meettheplanobjectivesto de-list thespecies.It is importantto

notethat the informationon distributionofthespecies,populationsandnumbersof

individualsarelargely derivedfrom dataprovidedby theNaturalDiversity DataBase

(NDDB) oftheCaliforniaDepartmentofFishand Game. TheNDDB tracksthe

informationon listed andsensitivespeciesin Californiausing aGeographicInformation

Systemto recordspecific locationsandmaintainsadatabasethatrepresentsinformation

presentedfrom numerousfield sources.Themapsin this planarenot thedefinitive

recordofspeciesdistribution. If a readerneedsto know theexactlocationofaspecies,it

is recommendedthattheNDDB be theirsourcefor mappedinformation. Ideally, field

observationsrecordingthestatusof existingoccurrenceswill be turnedin annuallyto the

NDDB. TheNDDB’s recordedlocationsfor dataon speciesaretermed“occurrences.”

Although thisplanrefersto occurrencesregularly,thereadermustbearin mindthatthey

aredata-managementunits anddo not necessarilycoincidewith biological populations,

norwith landformunits(e.g., dunefields) orunitsofnaturalvegetation.This plan is

concernedwith conservingpopulationsin theircontextofnaturalvegetation,not with

conservingspecific“occurrences.”

Thereadershouldbearin mindthe limits to NDDB andotherdata. Dataon the

numbersofindividualsvary in quality, consistencyandaccuracydependingon the

observabilityofcryptic taxa,completenessofthesurvey,expertiseoftheobserver,

quality of thegrowingseason,andconsistencyofthetiming of thesurvey. Surveyorsin

potentialbutundocumentedhabitatsmighthavedifficulty determiningif thehabitatis

occupiedin low populationyears. Thedatain the“totals” sectionof thisplan’s
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populationtablesare basedon themostabundantyearsof recordpersiteandareintended

to presenttheoptimumconditionsrecordedto date. It is notyetpossibleto statehow

manyindividualsareneededfor apopulationto besecure. Whenaccuratelife history

andconsistentmonitoringdatabecomeavailablefor thesespecies,it will become

possibleto assesstheirsecurity. Otherequallyimportantelementsto measurerecovery

will be thequality andintegrity of thesupportinghabitatfor thesespecies,thenumberof

populations,theirdistributionwithin historic ranges,and trendinformationonpopulation

stability.

A. CHORIZANTHE HOWELLII (Howell’s spineflower)

(RecoveryPriority Number — 8)2

1. Description

Chorizantheis agenusofherbsin thebuckwheatfamily (Polygonaceae)with many

speciesin California. Chorizanthehowellii (Howell’s spineflower)wasdescribedin

1934by GeorgeGoodman.Its namecommemoratesJohnThomasHowell,who had

collectedspecimensin 1929. Chromosomecountsofthis species(n 40) indicatethat it

this speciesoriginatedasastabilizedpolyploidhybrid(RevealandHardham1989),most

likely betweenC. cuspidatavar. villosa (n= 20) andC. valida. This is atypical meansby

whichnewplant speciesarise. Chorizanthehowellii is an herbaceousannual. Theplants

are0.3—1 decimeter(1.2—3.9inches)tall and 1—5 decimeters(3.9—20inches)across.The

basalleavesare 1—3 centimeters(0.39—1.2inches)long and5—15 millimeters(0.2—0.6

inch)wide. Whatappearsto be a spiny flower is in factmostlythe involucrethat

surroundsthe flower, tippedwith 6 brown,straight spines(awns). Thedistinguishing

morphologicalfeatureof C. howe/lu is its straight(not hooked)awns. Theonly other

coastalspineflowerswith this trait areC. valida (distinguishedby an erectgrowthhabit

andwhitish to straw-coloredawns),andsomenorthernpopulationsof C. cuspidata

(formerly distinguishedasC. villosa), whichhasavery prominentcentraltooth(not

2 The Fish and Wildlife Serviceprioritizesrecoveryactionsby directingresourcesfirst to species

facinga high (versusmoderateor low) degreeof threat,with high(versuslow) potential for
recovery,and to specieswith ahigh level of taxonomicdistinctiveness.A speciesthat istheonly
existingmemberof its genuscomesbeforea speciesin agenusconsistingof morethanone
species,which comesbeforea subspeciesor variety. Thehighestpriority is 1, the lowest is 18.
The priority systemwaspresentedin the FederalRegister,vol. 48 (221), page51985,November
15, 1983.
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minuteasin C. howe/lu)on eachperianthlobe(petalor sepal). Theinvolucre, including

its spines,is 3—4 millimeters(0.1—0.2inch)long. Flowersare3.5—4.5millimeters

(0.1-0.2inch) long. Figure 1 (page79) showstheappearanceof C. howe/lu.

2. Distribution

Chorizanihehowellii is known,bothhistoricallyandcurrently,from coastaldunes north

of Fort Braggin MendocinoCounty, California. Threepopulationsareknownin the

dunesystemsouthof TenMile River. Oneextendedpopulationis in MacKerricherState

Park(NDDB occurrenceNo. 1, 3, 4, 6, 7, 10),with partofone occurrenceextending

beyondthe Statepark into adjacentprivateproperty(NDDB No. 7). Threeadditional

populationsareon private lands. Summarydataon theseoccurrencesarepresentedin

Table2 (pleaserefer to the introductionof theplanto interpretthenumbers).

Chorizanthehowe/lu occurssporadicallywithin anareaof morethan51 hectares(125

acres)on portionsoftheUnitedStatesGeologicalSurvey(USGS)Fort Bragg and

Inglenookquadrangles.Thelargestoccurrence(NDDB No. 1)containedmorethan

20,000individualplantsof C. howe/lu,asreportedin 1989 (N’DDB 1994);however,in

1994 theentire StateParkpopulationwasestimatedto be muchsmaller(C. Roye,

CaliforniaDepartmentof Parksand Recreation,in lilt., 1996). C. howellii is knownfrom

3 populationstotaling23,700individuals.

3. Habitat/Ecosystem

Chorizanthehowe/lu occursin recentcoastaldunesand adjacentsandysoilsofcoastal

prairies(ancientdunesoils) at elevationsrangingfrom sealevel to 37 meters(120feet).

In coastaldunes,it is associatedwith sandverbena(Abronia lat~folia) andMenzies’

wallflower (Erysimummenziesii).In coastalprairie habitat,associatedplantsincludetwo

non-nativegrasses,sweetvernalgrass(Anthoxanthumodoratum),and velvetgrass(Holcus

lanatus),and two speciesofspecialconcern,Mendocinocoastpaintbrush(Castilleja

mendocinensis)andnorthcoastphacelia(Phaceliainsularisvar. continentis)(Calif. Dept.

ofFishandGame 1985a).
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4. Life History/Ecology

C. howellii is an annualspecies,completingits life-cycle within oneyear. Dispersalof

seedsis facilitated by thespines(on the involucres)whichattachtheseedto passing
animals. Thepreferenceof this speciesfor vegetationgapsorsparsely-vegetateaareason

sandy substrate allows seedlingsto establishin areasthatarerelatively freefrom other

competingnativespecies.It seldomoccursor persistsin duneareasof denseEuropean

beachgrasscover, densenativevegetationcover, or bare,highly mobilesand. It is

unknownwhetherthis speciesformsa dormantsoil seedbank.

The speciesoccursin areasof relatively mild maritimeclimate, characterizedby fog and

winter rains. Thefog helpskeepsummertemperaturescoolandwinter temperatures

relativelywarm,andprovidesmoisturein additionto thewinter rains. Chorizanthe

howe/lu bloomsfrom May throughJuly.

5. Reasonfor Listing

Chorizanthehowelliihasprobablyalwaysbeenanarrowendemic,andhasbecome

endangeredby artificial stressesplacedon whatwereprobablynaturallysmall

populations.Little is knownaboutthe historic numberor sizeof populationsbefore

humanimpacts,becausethe taxonwasnot distinguisheduntil after substantialalteration

to its ecosystemhadoccurred. It is mostlyrestrictedto MacKerricherStatePark,where

recreationalandmaintenanceactivitiesarethe main threatsto its continuedexistence.

Recreationalactivitieshistorically includedORV useandhiker andequestriantraffic that

causedhabitatdegradation.Severalcolonieswill be destroyedby atrail alongthe entire

foreduneplannedat MacKerricherStatePark. Theindirecteffectsof amaintained,

stabilizedroadon sandtransportandplantcommunitysuccessionareuncertain.

Stabilizationof foredunesin otherdunesystems(Godfreyet al. 1979)often resultsin

reducedsandtransportlandward,andacceleratedsuccessionto closed,disturbance-

intolerantvegetation.This couldalsoadverselyaffectC. howellii. Trail improvements

wouldprobablyincreasepedestrianaccessto dunes,andincreasetherisk oftramplingto

moreremotepopulationsofC. howe/lu. In addition, invasionof thedunehabitatby the

non-nativeplantvariously’ called sea-fig,fig-marigold,or iceplant(Carpobrotusedulis),

Europeanbeachgrass(Ammophilaarenaria),andburelover(Mcdicagopolymorpha),
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which canoutcompeteandsupplantnativespecies,is aseriousthreatto C. howellii. Trail

disturbanceis likely to facilitatetheestablishmentof theseinvasiveplants.

6. ConservationMeasures

TheMacKerricherStateParkTenMile DunesRestorationPlandescribesmeasuresto

protectandenhancethehabitatfor Chorizanthehowe/lu within thepark(Table2,

occurrencesNo. 1, 3, 4, 6, 7). Conservationmeasuresundertakenfor C. howe/lu have

includedtheeliminationofORV use,limited managementof invasive,non-nativeplants

including iceplant,Europeanbeachgrass,andburelover,andtheaugmentationof

populationsof Chorizanthehowe/lu andErysirnurn rnenziesii. MacKerricherStatePark

hasredirectedan equestriantrail away from occupiedhabitat.

An archaeologicaldig conductedby theUniversityofCalifornia,Davisin 1989-90

disturbedoccupiedhabitat. Seedwascollectedin the summerof 1989beforethedig

began.PlantsweregrownattheCaliforniaConservationCorps(CCC) Napanurseryand

outplantedby theCCC in February1990. Theprojecthadvery limited success(Teresa

Sholars,CaliforniaNativePlantSociety,in litt. 1997).

B. CHORIZANTHE PUNGENSVAR. PUNGENS(Montereyspineflower)

(RecoveryPriorityNumber — 15)

1. Description

Chorizanthepungensvar.pungensor Montereyspinefloweris anotherprostrateannual

speciesin thebuckwheatfamily (Polygonaceae).It wasfirst describedby George

Benthamin 1836basedon aspecimencollectedfrom Monterey,by David Douglasin

1833. Later, CharlesParry(1889) assignedspecimenshe hadcollectedin 1888 from the

SalinasValley to C. douglasuivar. albens. Parry’scollectionsandexistingpopulationsin

theSalinasValley arenow assignedto C. pungensvar.pungens.Chorizanthepungens

var.pungensis classifiedasaseparatevariety from var. hartwegiana(BenLomond

spineflower)of theSantaCruzMountains. Chorizanthepungensvar.pungenshas

involucral lobemargins(edgesofthespines)that arewhite (rarelypinkish) ratherthan

darkpinkishto purpleandthe plantstendto beprostrateratherthanerect(Revealand

Hardham1989). Theinvolucre’sawnsarehookedat the tip (uncinate).while the spines
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of anotherspineflowerin MendocinoCounty,C. howe/lu arestraight. Another

spineflowerspecies,C. diffusa,hasarangethatoverlapswith C. pungensvar. pungensin

theMarinaDunes. It hasahairlesslemon-yellowperianthtubewhichdiffers from the

hairy white to rosefloral tubesof C. pungens,andtendsto favorbothgravellyandsandy

substrates.Chromosomecountsof C. pungensare n = 20 (RevealandHardham1989).

Figure2 showsthemorphologyof C. pungensvar.pungens. C. pungensbloomsfrom

April to Junemostyears.

2. Distribution

Chorizanthepungensvar.pungensoccursfrom the MontereyPeninsula(Monterey

County)northwardalongthecoast to southernSantaCruz County,andinland to the

SalinasValley (RevealandHardham1989,Ertter 1990). Early collectionsby Gambelin

1842 indicatedthatthis specieshistoricallyoccurredas far southasSanSimeonnearthe

northernboundaryof SanLuis ObispoCounty(in the PiedrasBlancasdunesystemor

nearby),but in recenttimesthis specieshasnotbeenfoundsouthof theMontereyPenin-

sula(RevealandHardham1989). In the SalinasValley, C. pungensvar.pungensis now

limited to a few occurrencesnearPrunedale(RevealandHardham1989). The

northernmostoccurrenceoccursin DayValley nearSoquelin SantaCruz County.

Availabledataon theseoccurrencesaresummarizedin Table3 (page21).

Surveyshavebeenconductedat FortOrd in recentyearsin preparationfor closingthe

base. In 1992,Jones& StokesAssociatesfoundChorizanthepungensvar. pungensin

almostall the undevelopedareason thewesternhalfofFortOrd (U.S. Army Corpsof

Engineers[COF] 1992). More recentlyBLM conductedcomprehensivesurveysand

determinedthatthepreviousstudy’sinterpretationofdatahadgrosslyoverestimated

occupiedhabitatat 70 percent. Thenewstudyestimatedoccupiedhabitatat 1 to 10

percent(BLM, in litt., 1998). Theoriginal surveyusedlargeblocksof habitatandthe

calculationsincludedclosedcanopyblocksof woodyvegetation. Thereductionin

estimatedoccupiedhabitatyields apopulationbetween200,000and2,000,000

individuals. Thesenumberswill requirefurtherrefinementto understandstatusand

trendsfor occurrenceson Fort Ord. Planscall for approximately60 percentofthehabitat

to remainin openspace,protectingasmanyas 1.2 million to asfew as120,000plants.

The3,232hectare(8,000acre)impactarea(unexplodedordinance)hasnot beensurveyed

(BLM in litt. 1998). Additionally, BLM is concernedthat thebeachhabitatshavenot

19



beenthoroughlyinventoriedandsuggestthat thereis asmuchas1,010hectares(2,500

acres)ofpotentialhabitaton the stretchofbeachfrom ManresaStateBeachto Pacific

Grove,which includesprivate lands. Thedraftversionofthis recoveryplanhad

estimatedthattherewereonly 44 hectare~(108 acres)ofpotentialhabitat. Thefarthest

inland populationcurrentlyknownis atManzanitaParknearPrunedale(Monterey

County),whereC. pungenswasmappedby VernYadon(1989). This is thefarthest

inland occurrencecurrently knownto exist. Populationsarefoundon StateParkSystem

landsat Manresa,Marina,Sunset,SalinasRiver,andAsilomar StateBeachesandFort

Ord DunesStatePark(C. Roye, in litt., 1996).

In 1987,a surveyof six propertiesin theMarinaDunesfound atotal of 43 individualsof

Chorizanthepungensvar.pungenson five of theproperties:MarinaStateBeach,Granite

RockCompany,Gullwing, RMC LonestarCementCompany,andMartin (Zoger and

Pavlik 1987). Theoccurrenceatthis sitemight be moreextensivethan indicatedasthe

surveywasconductedin apoorrainfall year(Dorrell-Canepa,in litt., 1995). Other

occurrencesareknownfrom PebbleBeach. In summary,C. pungensvar.pungensis

known from seven occurrences with as many as 1.2 million individuals,theapparent

majorityof thematFort Ord.

3. Habitat/Ecosystem

Chorizanthepungensvar.pungensoccursin recentcoastaldunes,coastalscrub,and

fartherinland in maritimechaparralon sandysoils derivedfrom ancientstabilizeddunes

datingto the iceage(Pleistocene)(Zoge:randPavlik 1987). This speciestendsto occur

on baresandypatcheswith little vegetativecover(Zogerand Pavlik 1987). At Fort Ord,

this specieswasfoundin firebreaks,alongroadsides,in sandyopeningsbetweenshrubs,

thecentralportionof thefiring range,andareaswheremilitary activitiesresultedin

frequenthabitatdisturbances.Thedistributionof suitablehabitatwithin dunesystemsis

subjectto inherentdynamicshifts causedby patternsof dunemobilization,stabilization,

andsuccessionaltrendsin coastaldunescrubthat reducevegetationgaps. Accordingly,

individual coloniesof C. pungensin unstablehabitatarenaturallysubjectto substantial

long-term turnover and shifts in distribu~:ionandsize.

Otherplantsassociatedwith this speciesinclude beach-bur(Ambrosiachamissonis),

coastalsagewort(Artemisiapycnocephala),andmockheather(Ericameriaericoides).
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4. Life History/Ecology

Seeddispersalis facilitatedby theinvolucralspines,which attachtheseedto passing

animals. Thepreferenceof thesespeciesfor gapsin thevegetationorsparselyvegetated

areason sandysubstrateallowsseedlingsto establishin areasthat arerelatively free from

other competing native species; this is particularly true for C. pungensvar.pungens

which prefers bare soils. State Park personnel hypothesize that trampling along trails may

actuallyaid germination (C. Roye, in litt., 1996)orseedlingestablishment,by

suppressingcompetition,which couldbe offsetby tramplingmortality to theplants.

This plant occursin areasofrelatively mild maritimeclimate,characterizedby fog and

winterrains. Thefog helpskeepsummertemperaturescool andwintertemperatures

relativelywarm,andprovidesmoisturein additionto thenormalwinter rains.

Chorizanthepungensvar.pungensflowers are produced from April through June and the

seed is collectable through August (Dorrell-Canepa, in litt., 1995).

5. Reasons for Listing

Habitatlossandconversionfor agriculturalandresidentialdevelopment,activitiesat

military institutions,andinvasionby non-nativeplantswereidentifiedastheprimary

threatsto Chorizanthepungensvar. pungens(59FR 5505). Hikers and equestrians may

trample this plant at locations throughout its range. Residential and golf course

developmentin maritimechaparralhabitatis apotential threatto severaloccurrencesin

MontereyandSantaCruzcounties.Theproposedrouterealignmentof Highway101 in

northernMontereyCountyalsohasthepotentialto affect severalsmall, scattered

occurrences.

Most ofthehistoricallocationsof Chorizanthepungensvar.pungensin theSalinas

Valley haveprobablybeenextirpatedby conversionofgrasslandandvalley oak

woodlandhabitatsto agriculturalfields. TheoneremainingoccurrencenearPrunedaleis

in ManzanitaCounty Park,but thepark hasno managementplanfor this speciesandthis

speciesis threatenedin theparkby plansto replacethenaturalvegetationwith turf for

playing fields (Vernal Yadon,botanist,pers.comm.1994).
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Constructionof roadsandbuildingson Fort Ordpossiblydestroyedsomeoccurrencesof

this species in the past. Conversion of this military base to other uses, including

educational and scientific research facilities, may threaten this species if new buildings

areconstructed;however,largeportionsofthis plant’shabitaton Fort Ordareto be

reservedfor openspace(seeconservationmeasuresbelow).

When Chorizanthepungensvar.pungenswaslisted, its occurrencesat SunsetState

Beachwerethreatenedby recreationalactivities,with plantssubjectto tramplingand

invasivenon-nativespeciesintroducedaspartofdunestabilizationprograms.

Iceplant(Carpobrotusedulisand hybrids), an invasive non-native species, is now a

dominantspeciesof stableandmoderatelyactive dunesin MontereyBay. Iceplantforms

dense,continuousmatsof succulentvegetationwith few orno gaps,in contrastwith the

sparsecoverofnativevegetation.Coverby iceplantof dunesnearFortOrd canexceed

80 percent,evenin areasthat weresubjectto massdiebackduringthe freezesoftheearly

I 990s(landmanagers’observations,pers. comm.by P. Baye,U.S. FishandWildlife

Service1998). Becauseofthepersistentre-invasionof stabledunesby iceplant,andthe

progressiveincreaseof iceplantcoloniesovertime, invasionby thisspeciesappearsto be

thegreatestlong-termthreatto thesurvivalof C. pungensvar.pungens.Limited

correctivemeasureshavebeentaken(seeconservationmeasuresbelow)againsticeplant

invasion,but recurrentinvasionby iceplantwill continueto be problematicunless

iceplanteradicationis undertakenon amassivescale,soas to destroythe seedsources.

6. Conservation Measures

RestorationofdunesattheNavalPostgraduateSchoolin MontereywhereChorizanthe

pungensvar.pungensoccursmaybenefitthis species.This restorationwork hasincluded

removingnon-nativeinvasivespeciessuchasiceplant,convertingpreviouslandfills and

othersemi-duneareasto naturalcoastaldunesandcoastalprairies,andplantingnative

species(Cowan1994). Whenwork is completed,thetotal arearestoredwill beabout12

hectares(30 acres).TheC. pungensvar.pungensoccurrenceat SunsetStateBeachmay

be enhancedby arestorationprogramestablishedfor theremovalof non-nativespecies

(Ferreira1989). At siteslike these,budgetingfor long-termmaintenanceis essentialto

thesuccessoficeplantremovalbecauseit rapidlyre-invadesclearedplots, often
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reestablishingdominancewithin severalyears. Monitoringofthesesites is necessaryto

determineif theconservationefforts aresuccessful.

For knownoccurrencesof Chorizanthepungensvar.pungens(Table3) on landswithin

thejurisdictionoftheCountyofMonterey,Policy 2.3 oftheNorthCountyLandUsePlan

(LUP), relatingto environmentallysensitivehabitats,is applicable. TheCountyof

MontereyLUP policiesallow only resource-dependentusesin habitatsknownto support

rareandendangeredspecies.TheLUP alsorecognizesdunehabitat,with or withoutrare

andendangeredspecies,asan environmentallysensitivehabitat. Within environmentally

sensitivehabitat,theLUP allowsresource-dependentusesthatdo not significantlydisrupt

habitatvalues. Landusesadjacentto environmentallysensitivehabitatsshouldbe

compatiblewith the long-termmaintenanceof theresource.TheCountyrequiresthe

protectionof environmentallysensitivehabitatsin newlanddivisionsor developments

throughdeedrestrictionsor dedicationsofpermanentconservationeasements.

General Code16.32oftheCounty of SantaCruzallows only resource-dependentuses

within environmentallysensitivehabitatareas,includinghabitatfor rareand endangered

species.Forproposedlanddivisionsordevelopments,theCountyrequiresprotectionof

environmentallysensitivehabitatsthroughdedicationof anopenspaceorconservation

easementto protecttheportionof a sensitivehabitatthatis undisturbedby theproposed

development.Alternatively, thedevelopermayprotectsensitivehabitaton an adjacent

parcel.

For occurrencesof Chorizanthepungensvar.pungens(Table3) on landsin theCity of

Marina,theCity’s LUP policies supportprotectionandrestorationof nativedunehabitat

andvegetationandthehabitatofrecognizedrareandendangeredspecies.TheCity’s

policiesspecify thatprimaryhabitatareasfor sensitivespeciesbe protectedand

preserved.Developmentwithin secondaryorsupporthabitatareasis allowed,if it does

not significantly affect primaryhabitatareas. Wheredevelopmentis proposedon parcels

containingrareandendangeredspecies,parcelownersarerequiredto developand

executea managementplanthatwill protectthe identifiedplant species.TheCity has

completedtheCoastal/VernalPondsComprehensiveManagementPlanwhich identifies

habitatfor C. pungensvar.pungensandGilia tenuflora ssp.arenariaon lands

administeredby CaliforniaDPR aspartofMarinaStateBeach(Table 8). Theplan

recommendsmanagementactionsto protecttherareplant habitat.
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SandCity’s LUP expressestheintentto protectandpreserveendangeredspecieshabitat.

TheCity is developinga HabitatConservationPlan(HCP) for partof its planningareato

protecttheendangeredSmith’s Blue Butterfly (Euphilotesenoptessmithi). Theplanwill

protectasmall areaoccupiedby C. pungensvar.pungensandGilia tenuflora ssp.

arenaria.

SeveralmanagementplansaddressChorizanthepungensvar.pungens.MarinaState

Beachand AsilomarStateParkstaffhaveimplementedan aggressiveprogramto

eradicateinvasivenon-nativeplants,revegetatedunes,andprotectdunehabitatfrom

recreationaluses(i.e., by usingraisedwoodenwalkways). TheStatehasinstalled

interpretivesignsthateducatetheparkvisitor aboutthesensitivityofthedunehabitatand

its listed plant species.

TheDepartmentof Defense(DOD) developedtheFort Ord HabitatManagementPlan

(I-IMP) that documentedtheoccurrenceswithin themilitary facility aspartof thebase

closureplans. Theplandelineatesthehabitatson thesite3thatwill be setasidefor

preservationandwhich occurrencesmaybe affectedby futuredevelopment.Designating

largeportionsofFort Ord asopenspacewill provideconservationopportunitiesfor this

speciesprovidingprotectionfor 55 percentof theknownhabitaton theformerbase.

WhenFort Ordwasstill operatingasamilitary facility, theDOD establishedsmall

preserves(from 4 to 42 acres)to protectrarespecies.UndertheHMP, BLM will be res-

ponsiblefor portionsofthesensitivehabitatareas,aswill theUniversityofCalifornia,

SantaCruz andCaliforniaDPR. More than 16,000acresof Fort Ordareslatedfor

j)reservationasopenspaceandnativeplantandwildlife habitatby theHMP. Portionsof
theChorizanthepungensvar.pungensoccurrenceswill be managedby theUniversityas

part of its NaturalReserveSystem. Otherportionsof theoccurrenceswill becomepartof

Site: this word is usedin anontechnicalsenseto meanan entirepropertyor, for largeproperties,a
dunesystemwith population(s)of endangeredplants. Thisplan focuseson conservingand
managingdunesystemvegetationthat will supportpopulationsof the listed plantsratherthan on
conservingtheexactspotswherepopulationshappento begrowingat thepresenttime. The
populationsare inherentlyimpermanent— expanding,moving into newareas,anddecliningwith
changesin local vegetation. Overthe longterm, the endangeredplantsneedtheopportunityto
move aboutthe dunesystems,colonizingpatchesof suitablehabitat. As a result,theplan states
conservationgoals in termsof healthypopulations,not in termsof conservingtheexactspots
wherepopulationshavebeenobserved(i.e., “occurrences,”as definedfor record-keeping
purposesby theCaliforniaNaturalDiversity Database[CNDDB]).
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theCity of Marinaandbesubjectto City developmentpolicies. Guidelinesfor specific

managementactionsare notoutlined.

C. CHORiZANTHE VALIDA (Sonomaspineflower)

(Recovery Priority Number — 5)

1. Description

TheSonomaspineflower,Chorizantheva/ida, wasdescribedby SerenoWatsonin 1877

from specimenscollectedin 1840-41by Ilya G. Vosnesensky,an entomologistand

curatorof theZoologicalMuseumin St. Petersburg,Russia,who traveledandcollectedin

northernCalifornia. It is very similar in appearanceto C. howe/lu,theprimary

distinguishingcharacteristicof C. va/idabeingits ascendingto erectgrowthhabitandthe

brightly coloredred andwhite involucres.Thebright redbaseof the involucre’sstraight

spinescontrastswith theirbright ivory tips, andthered spinebasescontrastsharplywith

thedull-coloredinvolucral tube. ThebasalleavesofC. va/ida are 1—2.5centimeters

(0.4—0.9inch)long, 4-8millimeters(0.2—0.3inch) wide, andoften lesshairy on thetop

surfacethanunderneath.Theflowersare5—6 millimeters(0.2—0.3inch) long. C. va/ida

is depictedin Figure4.

2. Distribution

Only 1 population of Chorizantheva/ida is currently knownfrom nearAbbottsLagoonin

PointReyesNational Seashore,betweenTomalesPoint andPointReyes. Historicallythe

plantwasmorewidespreadon thepeninsula,occurringnearthePointReyesPostoffice,

thenlocatedwestof SchoonerBay, aswell asnorthofCreameryBay in DrakesEstero

(RevealandHardham1989). ThelocationofVosnesensky’soriginal collectionwas

referredto as“RussianColony” by SerenoWatsonin 1877whenhedescribedtheplant.

More recently,this sitewasreferredto as“nearFortRoss”anddesignatedasthetype

locality by RevealandHardham(1989). However,Davisand Sherman(1990)proposed

thattheoriginal Vosnesenskycollection mayhavebeentakenfrom thePointReyes

Peninsulain Mann County. TheFort Rosssitehasbeensurveyedmanytimes, most

recentlyin 1987, andC. va/idahasnotbeenfound. Additional historicalcollectionsof

this spineflowerwererecordedfrom “near” PetalumaandSebastopolin the interior

portionof SonomaCounty(Revealand Hardham1989). Thecollectionsfrom thesesites

differ from the PointReyesmaterialin flower color. Theplantsat PointReyesare
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distinctwith bright red atthebaseoftheawnsthat havebright ivory tips (presentin the

original Vosneseuskycollections).Theextinct, interiorcollectionshaveahint of red at

thebaseoftheawnswith strawcoloredtips (RevealandHardham1989).

A populationwasreportedin 1980 from RodeoLagoonin GoldenGateNationalRecre-

ation Area,MannCounty,California. TheNaturalDiversity DataBasereportsthatthe

collectionactuallycamefrom AbbottsLagoon(U.S. FishandWildlife Service1992).

Theonly knownextantpopulationof C’horizantheva/ida (NDDB No. 2) is in theLunny

Pastureadjacentto Abbotts Lagoonin PointReyesNationalSeashore(PRNS)(Davisand

Sherman1990)(Table4). This site is on theUSGSDrake’sBay quadrangleat an

elevationof about12 meters(40 feet). TheLunny Pasturepopulationwasdiscovered

June1980,by Wilma Folletteandagroupof amateurbotanistsoftheMain Chapterof

theCaliforniaNativePlantSociety(CNPS)(CNPS 1980). Beforethen,Chorizanthe

va/ida hadbeenthoughtto be extinctfrom Point Reyes,with the lastcollectionmadeby

A.D.E.Elmer in July 1903 (Calif. NativePlantSociety 1980). The 1903specimen’s

locationwasgivenasthePoint ReyesPostOffice, at that time locatedwestof Schooner

Bay and northofCreameryBay in Drake’sEstero(DavisandSherman1990).

TheLunny PasturepopulationofChorizantheva/ida wasestimatedto cover 100 square

meters(1,076squarefeet)in 1983. In 1984,morethan2,000plantscoveredan areaof

1,564squaremeters(16,829squarefeet)(Fowler andFellers 1984). The increasein

populationareafrom 1983to 1984wasprobablydueto naturalpopulationfluctuations

that occurin annualspeciesin responseto weatherconditions(Fowlerand Fellers1984).

A 1986surveyestimatedthat thecolonyof C. va/ida in Lunny pastureconsistedoftwo

distinctsubpopulationscoveringapproximately17,000squaremeters(182,920square

feet)andwell morethan2,000plants(Clark andFellers1986). Subsequentmonitoring

by CNPShasdocumentedwide fluctuationin numbers,rangingfrom 2,000to 30,000

plants(NDDB 1994;VirginiaNorris, CNPSMain Chapter,in litt., 1995;R. Soostin

liu., 1996). Variationbetweenestimatesmaybe dueto undercounting,differencesin

observeraccuracy,or thenaturalfluctuationsbetweenyears. In summary,C. va/ida is

knownfrom onepopulationwith amaximumof 30,000individuals.
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3. Habitat/Ecosystem

Chorizantheva/idaoccursexclusivelyin thesandysoil ofacoastalprairie (onpre-

Holocenedunedeposits)nearAbbottsLagoon,at an elevationof approximately

12 meters(40 feet). Theprairie is adjacentto abrackishlagoon,coastalswale,and

coastalscrub,but C. va/ida doesnotgrowin thosehabitats(Davis 1 988a). Thissite is

adjacentto theHolocenedunesystemthat stretchesabout19 kilometers(12miles) from

TomalesPointto PointReyes(Cooper1967). Otherplantsassociatedwith this species

includetwo speciesof specialconcern,PointReyeshorkelia(Horkeliamarinensis)and

large-flowerlinanthus(Linanthusgrandflorus).Dominantspeciesincludecoyotebrush

(Baccharispi/ularis) andseveralannualgrasses.

4. Life History/Ecology

Chorizantheva/ida is an herbaceousannualin thebuckwheatfamily (Polygonaceae).

Dispersalof seedsis facilitatedby thespines,whichattachtheseedto passinganimals.

As with otherChorizanthespecies,this speciesoccurson sandysubstrate,where

seedlingsestablishin areasthat arerelatively freefrom othercompetingnative species.It

is unknownwhetherthe speciesformsadormantseedbank.

Thespeciesoccursin areasofrelativelymild maritimeclimate,characterizedby fog and

winter rains. Thefog helpskeepsummertemperaturescoolandwinter temperatures

relativelywarm, andprovidesmoisturein additionto thenormalwinterrains.

Chorizantheva/ida flowerssometimebetweenJuneandAugust,dependingon theyear’s

weatherpattern.

Chorizantheva/idahasapeakbloomingseasonof only threeweeks,afterwhich it

rapidly losescolor andgoesto seed. After aboutamonth,thedull brownflowerhead

beginsto disintegrateandthespiny seedsaredispersedon thegroundnearby. During the

bloomingperiod,C. va/ida emitsastrongfloral scentwhich attractsmany insect

pollinators (DavisandSherman1990). Honeybees(Apis rne/l~fera),yellow-faced

bumblebees(Bornbusvosnesenski),andsolitary groundnestingwasps(Bembixamericana

comata)areknownto forageon C. va/ida flowers(Davis 1 988b). An insectidentifiedas

belongingto theorderHemiptera: Lygaeidaealso occurson this plant. Theinsectclosely

resemblestheseedsin sizeandcolor (Davis1988b).
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5. Reasonfor Listing

Therarity ofChorizantheva/ida (1 extantpopulation)makesit exceptionallyvulnerable

to disturbances.Developmentmayhaveledto thelossofthehistoricalmainland

populationsofthis speciesnearSebastopolandPetaluma,California,if indeed

populationsexistedinland from PointReyes.

Theextantpopulationis in thePRNS,inside apasturethathasbeengrazedfor overa

century. ThePRNSissuesspecialusepermitsto ranchersfor dairyand beefoperations

becausetheenablinglegislation for thepark considersthatcattleoperationsmerit

preservationaspartoftheculturalheritageof westernMannCounty(DavisandSherman

1990). Changesin grazingortramplingintensity(cattlestockingrates)couldalter the

vegetationstructurethat hasallowedC. va/ida to persist. Increasedgrazingor trampling

mayincreaseseedlingmortality, andreducedgrazing/tramplingcouldallow surrounding

vegetationto closevegetationgapsandoutcompeteC. va/ida.

6. ConservationMeasures

PointReyesNationalSeashoreis aiming to performyearlymonitoringofChorizanthe

va/ida and otherrarespecies(ClarkandFellers1986). Volunteersfrom CNPSmonitor

therareplant populationsatPRNS,but notyet on an annualbasis.

Thepossibilitythat grazingmaybenefitChorizantheva/ida by suppressingcompetitors

hasbeeninvestigated(DavisandSherman1990). Exelosureswerebuilt in 1988andthe

colonywasmonitored. A higherdensityof C. valida wasfoundoutsidetheexclosures

thaninside,and it wassuggestedthatthis speciesmaybe adaptedto agrazingregime.

However,theplantsinsidetheexclosuresweremorethantwiceastall astheplants

outside,growingastall asthegrassesthat wereprotectedfrom cattle. Therewereno

plantsinsidetheexclosuresin 1996(Hicksonin litt. 1996). A changein thegrazing

regimemayallow for anincreasein boththenumberandsizeoftheplants.

In 1988seedswerecollectedand introducedinto three2 x 2 meterplotswithin 100—200

metersoftheexisting occupiedsite. Thesiteshad successfulreproductionandtwo

expandedoutsidetheoriginal seededarea(DavisandSherman1990). Thesuccessful
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introductionof thespeciesinto appropriatehabitatshouldbe consideredfor its longtermviability.

D. ERYSIMUMMENZIESII (Menzies’wallflower)

(RecoveryPriorityNumber—2)

1. Description

Menzies’wallflower (Erysimurnmenziesii)wasfirst describedin 1830by Sir William

JacksonHooker,DirectorofKew Gardens,asaspeciesofthegenusHesperis.Thetype

herbariumsheet,containingtwo intermixedbut unrelatedplants(thewallflowerand

Phoenicaulischeiranthoides),wascollectedby ArchibaldMenziesin the late 18th

century. In 1881,RichardWettstein,Directorof theViennaBotanicalGarden,

transferredthe nameto thegenusErysirnum. Thespeciesconsistsof fourgeographically

distinct subspecies:E. rnenziesiissp.menziesii,E. menziesiissp.eurekense,E. menziesii

ssp.yadonii(Figures5,6, and7, respectively),andE. menziesiissp.concinnum(not rare).

Therehasbeenan importantchangein thetaxonomyofErysirnummenziesiisincethe

Servicelisted theentirespeciesasendangeredin 1992. At thattime,RobertPrice’s 1987

doctoraldissertationhadalreadyrecognizedsubspecieseurekenseandsubspecies

yadonii,but Pricehadnot yet formally publishedthesenewnames.Nor hadPricemade

Erysirnurn concinnuma subspeciesof E. rnenziesii. Price’streatmentofthespeciesin the

Jepsonmanualreflectstheserecentchanges(Price1993). TheServicelisted whatare

now ssp.menziesii,ssp.eurekense,andssp.yadonii. Thefinal listing rule madeit clear

that whatis now E. rnenziesiissp.concinnurnis n~I included. TheServicewill updatethe

List ofEndangeredandThreatenedplantsto reflectthis changein taxonomy.

A memberof themustardfamily (Brassicaceaeor Cruciferae),thisspeciesmaybe a

biennialor ashort-livedperennialdependingon theparticularpopulation. Eachplant

usuallyhasseveralfloweringstemsfrom 0.5 to 1.5 decimeters(1.2—5.9inches)tall. The

flower petalsareusuallyyellow, 15—20 millimeters(0.6—0.8inch) long. Theflowersare

groupedinto racemeson terminalbranches.Thefleshy leavesform abasalrosetteand

aresomewhatspoon-shaped,narrowingabruptlyto theleafstalk. Leavesare2—11

centimeters(0.8—4.3 inches)long and 4—15 millimeters(0.1—0.6inch)wide, andtheleaf

marginsareentire, dentate,or lobed. Thefruit is asilique, 3—13 centimeters(1.2—5.0

inches)long, and2—4 millimeters (0.08—0.1inch) wide, four-sidedwhengreen,and

flattenedwhendry.
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ThethreeendangeredsubspeciesofErysimurnmenziesiiaredistinguishedasfollows:

•Erysimumrnenziesiissp.rnenziesiihasflower stalks 3—9 millimeters (1.2—3.5inches)

tall, andthelongestfruits areusuallylessthan8 centimeters(3.1 inches)long, whereas

E. menziesiissp.eurekensehasflower stalks 9—15millimeters(0.4-0.6inch) tall, and

thelongestfruits areusuallygreaterthan8 centimeters(3.1 inches)in length. Theleaves

of E. menziesiissp.menziesiiaregenerallylobedor irregularlytoothedandtheflowers

arerich yellow.

•Erysimurn rnenziesiissp.eurekenseis distinguishedfrom theothersubspeciesby its

moretoothed(dentate)leaves,longerstems,andlongernarrowerfruits. Also, the leaves

arelessfleshy thanthoseofE. rnenziesiissp.rnenziesii,andtheflowersof ssp.eurekense

arelight yellow.

•Erysirnurnmenziesiissp.yadonii differs from theothersubspeciesbecauseit bloomsin

summer(June-August),whereastheothersubspeciesbloomin winter or spring. It tends

to beperennialwith abranchedcaudex.Theflower petalsarerichyellow.

2. Distribution

Thespeciesoccurson coastalsanddunesin MontereyCountyfrom CypressPointnorth

to PointPinosandin theMarinaDunes,in MendocinoCountyfrom Fort Braggnorthto

TenMile River, andin Humboldt Countyon theSouth Spit ofHumboldtBayandthe

Bay’sNorthSpit (SamoaPeninsula)from its southerntip to theLanphereDunesunit of

the HumboldtBay Refugemanagedby theFishandWildlife Service(Map 1). Tables

5,6,and7 providedatafor theoccurrencesofeachsubspecies(pleasereferto the

introductionoftheplanto interpretthenumbers).In summary,Erysirnummenziesii

(threesubspecies)is knownfrom at least16 extantoccurrenceswith 33,300individuals.

E,ysirnummenziesiissp.rnenziesiiis locatedin MontereyandMendocinoCounties. In

MontereyCounty,therearesevenisolatedoccurrencesalongtheMontereyPeninsula

from PointPinosto CypressPoint (Table4) in Pacific Grove,AsilomarStatePark,

SpyglassHill, PointPifios Lighthouse,SignalHill Road,Bird RockRoad(eastof 17 Mile

Drive) and SpanishBay Golf Course.TheMendocinoCountyoccurrencesrangefrom

TenMile River southto Fort Bragg. Most oftheoccurrencesareat MacKerricherState
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Park,wherethey includehybridswith thecommonnorthernsubspeciesE. rn. ssp.

concinnum. ThePuddingCreek(GlassBeachheadlands)occurrencenearFort Braggis

thoughtto be E. m. ssp.concinnumandits taxonomicidentityshould be confirmed. The

largestrecordedoccurrence,covering577.1 hectares(1,426acres),is atTenMile River

in MendocinoCounty(Map 1).

Erysirnurn rnenziesiissp.eurekenseoccursin HumboldtCountyfrom thecoastaldunesof

SouthSpit to theLanphereDunes(Table6). Thesubspecieseurekensehasfive extant,

recordedoccurrences(NDDB 1996)in HumboldtCounty: LanphereDunes,northwestof

MadRiver Slough,northofManila(SamoaPeninsula),U.S. CoastGuardStation(Samoa

Peninsula),andtheSouth Spit (HumboldtBay). Thesubspecieshasalsobeenmappedas

occurringin 12 standsin 3 subpopulationson theSamoaPeninsula.

Erysirnurn rnenziesiissp.yadonii is restrictedto 4 occurrencesin thevicinity ofthe

MarinaDunes,2 atMarina StateBeach,andtheothersattheRMC LonestarCement

Companypropertyapproximately0.8 kilometer(0.5mile) southoftheSalinasRiver

Lagoon(Table7 andMap2). Thelargestsub-populations(thousandsofplants)occurin

the stableforedunesaroundRMC LonestarandMarinaStateBeachin thesouthern

portionoftheMontereyBay dunecomplex. At the lattersite,plant numbershavebeen

augmentedthroughpropagationandreintroduction.

3. Habitat/Ecosystem

Erysirnurn menziesiiis discontinuouslydistributedin thecoastalforedunecommunityof

fourdisjunctdunesystems:HumboldtBay in HumboldtCounty, TenMile River in

MendocinoCounty,andMontereyBay andMontereyPeninsulain MontereyCounty.

Thespeciesoccursin thesparse,semi-stableforedunecommunityclassifiedasSand-

verbena—beachbursageseriesby Sawyerand Keeler-Wolf(1995).

ThehabitatsoftheMontereyCountypopulationsdiffer from thoseofthenorthernCali-

forniapopulations.PlantsofErysirnurn menziesiiaregenerallydistributedin clustersor

patches(BotanicaNorthwestAssociates1992). In northernCalifornia,thespeciesoccurs

in northernforeduneor dunemat community,on theflanksorcrestsofdunes,opensand

areas,sparselyvegetateddunes,andthebordersoflupine scrub(BotanicaNorthwest

Associates1992). Thesehabitatsarenot spatiallyfixed, andaresubjectto cyclesof

erosion,deposition,andre-establishmentof plantcommunitiesoverdecades.
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Consequently,ahighdegreeofpopulationturnoveris expectedat relatively largespatial

scalesrelativeto individual patchesor colonies.Thespeciescantoleratesomesand

movement. Theassociatedvegetation(sand-verbena— beachbursageseriescommunity)

is composedof low-growingsuffrutescent(half-shrubby,dying backto a perennialbase)

andherbaceousnativespecies(SawyerandKeeler-Wolf1995). Commonspeciesare

beachsagewort(Artemisiapycnocephala),dunegoldenrod(So/idagospathulata),coast

buckwheat(EriogonumlatWoliurn), sandverbena,beachpea(Lathyruslittoralis) and

seashorebluegrass(Poadoug/asii).

In MontereyCounty,thespeciesoccurson coastalstrand,closeto thehigh tide line, but

largely protectedfrom waveaction. Thespecieshashighexposureto strongwind, salt

spray,andoccasionalwaveactionfrom stormsandhightides. Thesubstrateis loosesand

lacking in organic matterandminerals(ThomasReidAssociates1987). Whatappearsto

be suitablehabitatalsooccursin geologically-recentbluff scrubandopen,sparsely

vegetateddunes,althoughasearchconductedin this habitatwasunsuccessful(Thomas

ReidAssociates1987). AssociatedspeciesalongtheMontereyPeninsulainclude beach

primrose(Carnissoniacheiranth~folia),beach-bur,searocket(Cakile maritima), beach

knotweed(Polygonumparonychia),sandverbenaand iceplant. MontereyCounty

habitatsof this speciesare relatively freeofthe invasiveAmmophilaarenaria.

4. Life History/Ecology

Erysimumrnenziesiiis abiennialorshort-livedperennial. Thespeciesreproducesby

seed,andtheseedsaredispersedby wind. Subspeciesyadoniicanbeperennial,butwill

not fruit morethantwice.

Erysimurnmenziesiigerminatesafterthefirst rainsin fall or earlywinter. Thevegetative

rosettestageof the life cycle cancontinuefor up to eight years,andflowering may

dependon rosettesize(PickartandSawyer1998).

Theplant’spollinatorsarethoughtto be bees,bumblebees,butterflies,andmoths(Price

1986). Thespeciescanset fertile seedthroughselfpollination, so it reproducesbothby

selfingandthroughoutcrossing(Price1986). Subspeciesyadonii is pollinatedby a

solitary beespecies(Emphoropsismiserabilis) (Pickart1988). Theseedsaredispersed

overtime becausetheycanremainattachedaftertheseedpod splits open(Pickart1988).
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Currentevidencesuggeststhattheseedbankis containedin theold standingplantsand

that seedin thesoil (sand)doesnot seemto persist. Most seeddispersalis restrictedto

theimmediatevicinity oftheparentplants. Long distancedispersalofseedmayoccurby

fragmentationofseed-bearingbranchesbreakingoff andtumblingwith theprevailing

wind. IsolatedindividualsofE. menziesiioccuron slipfacesof bare,activedunes

downwindof vegetateddunesat TenMi]e dunes.This indicatesthat long-distanceseed

dispersalmayoccurwherethesurfaceroughnessoftheduneis minimized. Thelocation

andsizeof wallflowerpopulationsaredynamicbecausetheplant occursin a dynamic

habitat. Monterey Bay occurrences are known to appear and disappear along the coastal

strand(ThomasReidAssociates1987). Populationmodelingandeffectsofdiffering

managementtechniquesfor Erysirnumrnenziesii,Layia carnosa,and coastaldune

systemsarepresentedby PickartandSawyer(1998).

A studyby ProfessorMichaelMesleron HumboldtCountyoccurrencesconcludesthat

thesubspecieseurekenseflowers for seven weeks (March to mid-April). Average flower

productionis 29 flowersper plant, andanapproximateaverageoftwo flowersare

receptiveto pollinationperday (Pickart1988).

5. Reasonsfor Listing

Thespeciesis threatenedby invasionby non-nativespecies,industrialandresidential

development,andtramplingby recreationaluserssuchaspedestrians,equestrians,hang-

gliders,andORV users(U.S. FishandWildlife Service1992). MacKerricherStatePark

is planning to construct a trail that would destroy some colonies. ORVactivities still

occuron privatelandsandpresentoccasionalproblemson public lands. Cruciferrust

(Albugocandida),afungus,hasbeenthefocusofa longtermstudy to evaluateits effects

on thepopulationecologyofErysimurnrnenziesiithatwill be usedto developa projection

model to predictseedandseedlingsurvival (PickartandSawyer1998). Theseverityof

diseasethreatsis uncertain.

In HumboldtCounty,subspecieseurekenseis highly threatenedby displacementfrom

invasivenon-nativespecies,particularlyEuropeanbeachgrass,iceplant(Carpobrotus

chilensisx C. edulis),yellowbushlupine(Lupinusarboreus),and morerecentlyquaking

grass(Briza maxima).Brizawill requireresearchto determinethemosteffective

methodsto controlormanageit. ORV impactswerecited in thefinal rulefor Erysimum
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menziesiiasa causeof habitatdegradation.Afterward, successfulmanagementefforts

reducedthethreatsfrom ORVs; however,a recentinflux oftrespassviolations

accompaniedby failure to enforceexisting lawsandordinancesis complicating(if not

preventing)theability to achieverecoveryfor thespecies(Miller, in /itt., 1997;A.

Pickart,U.S. FishandWildlife Service,in litt., 1997). Thedisplacementofsubspecies

rnenziesiiby the invasivenon-nativeiceplantis amajorthreatto MontereyCounty

occurrencesandtheoccurrencesnorth ofFort Bragg. This threatis discussedabove,with

respectto Chorizanthepungens.

In MontereyCounty,additionalthreatsincludebrowsingby deer(attemptsto plant

seedlingsaresuccessfulonly with caging),recreationaluses(trampling),coastalerosion,

sandmining activities,andthedepositionofdredgematerial from adjacentwaterbodies.

6. Conservation Measures

Forknownoccurrencesof Erysimumrnenziesii(Tables5, 6, and7) on landswithin the

CountyofMontereyjurisdiction.Policy 2.3 of theNorthCountyLandUsePlan(LUP),

relatingto environmentallysensitivehabitats,is applicable. TheMontereyCountyLUP

hasestablishedpoliciesallowing for only resource-dependentuseswithin habitatsknown

to supportrareandendangeredspecies.TheLUP also recognizesdunehabitatas

environmentallysensitive,with or without rareand endangeredspecies.Resource-

dependentusesareallowedwithin environmentallysensitivehabitatif theydo not

significantly disrupthabitatvalues. Forproposedlanddivisions or developments,the

Countyrequirestheprotectionof environmentallysensitivehabitatthroughdeed

restrictionsor dedicationsof permanentconservationeasements.Deedrestrictionsoften

do not allow for adequatecontrolof thelanduseto protectrareplantpopulation.

TheErysimurn menziesiioccurrenceat LanphereDunesis managedby controllingexotic

yellowbush-lupineandEuropeanbeachgrass.All Europeanbeachgrasshasbeen

eliminatedfrom thepreserve(althoughnot from thedunesystem),andthenextmajor

taskis to controliceplant (A. Pickartin litt., 1997). Themanagementofthepreservehas

beenso successfulthattherehasbeena significantincreasein E. menziesiipopulations.

Themanagementtechniquesandmonitoringprogramsthathaveled to thissuccesscanbe

reviewedin PickartandSawyer(1998). Foredunesatthepreservearenot “finished” —

theforeduneswill continueto recolonizewith beachgrassandwill requirefollow-up until
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the littoral cell (theentirebeachareabetweenheadlands)is clearedofbeachgrass

propagules(P. Baye,U.S. Fishand Wildlife Serviceand A. Pickart,pers.comm.,1998).

A studymandatedby theEnvironmentalProtectionAgency(theMenziesWallflower

ResearchProgram,fundedby Louisiana-PacificCorporationand SimpsonTimber

Company,administeredby HumboldtStateUniversityandimplementedcooperatively

with TheNatureConservancy[TNC]) hasresultedin thedevelopmentof habitat

managementmeasuresthat includeremovalof non-nativeplants,restoration,andhabitat

protectionactivities(Pickart,Miller andDuebendorfer1990; Sawyer1991). A studyof

thedemographicsandgeneticsof thesubspecieswasfundedby the National Science

Foundationandconductedby MichiganStateUniversityandTNC (PickartandSawyer

1998).

I-Iumboldt CountyandtheCity ofEurekahaveseveralpoliciesrelatingto theprotection

of sensitiveresources.TheHumboldtCountyLocal CoastalProgramprohibitsvehicles

abovethewaveslopeexceptin theSamoaDunesRecreationalArea. Dueto inadequate

funding theSheriffsDepartmenthasreducedthefrequencyofpatrolling,with aresultant

increasein trespass.ORVs continueto impactthedunesystem,andtheimpactshave

recentlyescalated(A. Pickartin /itt., 1995;Hofmannin /itt. 1997). TheCountyhas

recentlyadoptedamanagementplanfor thenorth andsouthspitsofHumboldtBay. The

plandesignatescertainareasfor vehicularaccesson thebeachand dunesaswell as

vehicle-freezones.This planaddressesaccesson public landsaswell asaccessto/from

adjacentBLM lands(SamoaandManiladunes),privatelandsandtheLanphereDunes.

Theplanrecommendsmanagementactionsto restoredegradeddunehabitatareas,

including removalof invasive,non-nativeplantspecies,fencingof rareplant habitatareas

and limiting public access.Theserecommendationsremainunfunded(A. Pickartin litt.,

1995). Recoveryof thesespecieswill requirepreventinghabitatlossanddegradation

throughCountyenforcementof thesecodesandordinances,with fundingsupportfrom

outsidesources.

TheEurekaDunesProtectedArea,a 32-hectare(80-acre)siteon theNorthSpitof

HumboldtBay (NDDB No. 4, Table6), is ownedby theCity of Eurekaandmanagedby

theCenterfor NaturalLandsManagement.TheEurekaDunesHabitatMitigationBank

PhaseII EnhancementPlanwasfundedby theCaliforniaCoastalConservancyand

developedby TNC. Implementationof theplanis not yet funded. Managementhas

largely beenlimited to fencingsensitivehabitatand protectionfrom ORVs. A grant from
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theStateCoastalConservancyprovidedsomefundsfor removalof Lupinusarboreus. A

morerecentinvasivespecies,Briza maxima,will requireresearchasit is extremely

difficult to control. TheCity ofEurekapreparedadraftplanfor the“Skypark” property

thatcontainson of the largestpopulationsofthespp.eurekense.Theplanwould provide

for habitatprotectionthroughfencingand siterehabilitationbutremainsunfunded(Miller

in litt. 1997).

TheBLM hasrestorationprojectsto reducethethreatof lupine andbeachgrass.The

BLM hasfenced15 hectares(roughly 40 acres)ofErysirnurn menziesiihabitatto protect

it from ORV useon theSamoaPeninsula.TheBLM hasfundedarestorationprogram

anddevelopedastrongvolunteerprogramto providefor weedremovalon theManilaand

Samoasites(J. Wheeler, in /itt. 1997). TheBLM secureda grantfrom theNationalFish

andWildlife FoundationandinternallyfundedanationalPartnersAgainstWeeds

Initiative to removeEuropeanbeachgrassfrom theHumboldtBay DunesandtheManila

DunesAreaofCritical EnvironmentalConcern(ACEC) andResearchNaturalArea

(RNA) (J. Wheeler,in litt. 1997). Continuedfinancialsupport for dunerestorationand

maintenancewill beessentialto recoverthespecies.

TheDunesForum,a local coalition oflandowners,communitymembers,private

organizations,andpublic agencies,wasformedin 1996. TheForummeetsmonthly to

promote coordinated, regional ecosystem managementto conserveandrestoredune

ecosystemsin HumboldtCounty. Originally formulatedby TNC, thegroupnowmeetsat

the local BLM office.

For occurrencesof Erysimummenziesii(TablesS and7) on landsin theCities ofMarina

andPacific Grove,implementationof thecities’ LUP shouldprotectandrestorenative

dunehabitatandvegetation,andthehabitatofrareand endangeredspecies.Thecities’

policiesspecifythat primaryhabitatareasfor sensitivespeciesbe protectedand

preserved.Developmentwithin secondaryor supporthabitatareasis allowed,if it does

not significantly impactprimaryhabitatareas.Wheredevelopmentis proposedon

parcelscontainingrareandendangeredspecies,parcelownersarerequiredto developand

executeamanagementplanthat will protectthe identifiedplantspecies.
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TheCity of SandCity’s LUP specifiesthe intentto protectandpreserveendangered

specieshabitat. Developmentofahabitatmanagementandmonitoringplanwill be

neededto assistin the long termprotectionandassistancein recoveryfor thespecies.

Manycomprehensivestudieshavebeencompletedfor TheMarinaDunesof Monterey

Countyincluding The Marina DunesRareP/ant Survey(Zogerand Pavlik 1987). The

CaliforniaDPRconductedapopulationaugmentationprojectat MarinaandAsilomar

StateBeachesin MontereyCountyfrom July 1985 throughJuly 1988. More than5,000

seedlingswere plantedat MarinaStateBeachwith an 80 percentsuccessrate,although

PeterBaye(U.S. FishandWildlife Service,pers. co,nrn.)sawvery little E. rnenziesiivar.

yadoniiat Marinastatebeachcomparedwith theLonestarsite in 1997and 1998,raising

questionsaboutlong-termpersistence.Theoccurrenceson CaliforniaDPR lands

continueto bemonitored. ThePebbleBeachCompanyhasestablishedendangered

speciesmanagementareaswhereMenzieswallflower establishmentexperimentsare

beingmonitoredat SpanishBay(Dorrell-Canepa,in /itt., 1995). CaliforniaDPRalsohas

aManagementandRecoveryPlanfor AsilomarStatePark. Habitatprotectionmeasures

suchasboardwalks,fences,andsignshavebeenimplementedat MarinaStateBeachand

Asilomar StateParkto reducerecreationaluseimpacts.

The MacKerricherStateParkTenMile DunesRestorationPlanhasbeencompleted.

ConservationmeasuresundertakenhaveincludedtheeliminationofORV use,limited

managementof invasive,non-nativeplantsincluding iceplant,Europeanbeachgrass,and

burclover,andtheaugmentationofoccurrences.MacKerricherStateParkhasredirected

anequestriantrail awayfrom occupiedhabitat.Also atMacKerricherStatePark,

Erysirnummenziesiissp.rnenziesiihabitatwasrevegetatedafteran archaeologicaldig.

E. GILIA TENUIFLORA SSP.ARENARIA (Montereygilia)

(RecoveryPriorityNumber— 9)

1. Description

Thespecieswasfirst describedandnamedGilia arenaria in 1833 by GeorgeBentham

basedon specimenscollectedby David Douglasin theearly BOOs. In 1943,Willis Linn

Jepsonreducedtheplant to avarietyofG. tenuflora. After further taxonomicstudiesof

thegenusGilia by VerneGrantand Alva Day Grant(1956),thisplantwaschangedin

rankto subspecies.
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Gilia tenuflora ssp.arenaria is an annualspeciesbelongingto thephlox family

(Polemoniaceae).Plantsarelessthan 1.7 decimeters(lessthan6.7 inches)tall with a

basal rosette of leaves (Figure 7). Thecentralstemis erectwith severalotherstems

spreadingout from thebasewhicharecoveredwith denseglandularhairs, sometimes

givinga cobwebbyappearancenearthebase(GrantandGrant 1956). This subspecies has

funnel-shaped flowers with narrow petallobes2—4 millimeters(0.08—0.1inch) wide and

anarrow,purplethroat2—3 millimeters(0.08—0.1inch) wide. Othercharacteristicsthat

distinguishG. tenuflora ssp.arenaria from theotherthreesubspeciesofG. tenuflora

includerelatively largefruit capsules5—6 millimeters(0.2—0.23inch) long andstamens

thatareonly slightly exerted.

Gilia tenuflora ssp.arenaria locally intergrades with G. tenuflora ssp.tenuflora atthe

moreinland areasof its distributionatFort Ord (Dorrell-Canepa1994).

2. Distribution

Gilia tenuflora ssp.arenaria is endemic to the Monterey Bay and Peninsula dune

complexes. It is distributed in discontinuous populations from SpanishBay on the

Monterey Peninsula north to Moss Landing. There are 15 known natural occurrences of

this subspecies,which areoutlinedin Table8 and depicted on Figure 7 (pleaserefer to

the introductionoftheplanto interprettheTable’snumbers).NDDB occurrence#11 is

an experimentalreintroduction,doneaspartofa dunemitigationprojectfor agolf course

development.MontereyPeninsulaoccurrencesin thevicinity ofSpanishBay and

AsilomarStateBeach. MontereyBay Duneoccurrencesfrom MossLandingto

Monterey, along coastal and inland dunes.

Oneof the largest known occurrences of Gilia tenuflora ssp.arenariawasrecently

discovered at Fort Ord in 1993. Preliminary estimates indicate that as much as 60%of

the total known individuals of this species may occur at Fort Ord. In summary, this

subspecies is known from 15 extant occurrences with 110,400 individuals.

3. Habitat/Ecosystem

Gilia tenuflora ssp.arenaria growsin sandysoils of dune scrub, coastal sage scrub, and

maritime chaparral in the coastal dunes of Monterey County. This species is associated
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with dunescrubvegetationon sedimentaryrocks(laid downduringan ancientrise in sea

level) andaeolian(wind-blown)depositsformedassealevel rosesincetheendofthe last

iceage(Barbourand Johnson1988). Thespeciesoccurson recentlystabilizedU-dunes,

semi-openolderdunescrubofHoloceneage,andon Pleistoceneduneswith coastal

grasslandandscrubvegetation.It occursin manytopographicpositionsandaspects.

Suitablehabitatusuallyhasanorth, east,or westaspector, in wet years,evenasouth

aspect.Thespeciesoccursat elevationsno higherthan30 meters(100feet). The

substrateis sandwith somesoil developmentand litter accumulation(T. Reidand

Associates1987). The speciesfavorssiteswith limited exposureto strongwinds,salt

sprayandwaves. It growsin openareasandwind-shelteredopeningsin the low-growing

dunescrubvegetationandin areaswherethe sandhasexperiencedsomedisturbance,

suchasalongtrails androads. Thespeciesis usuallytolerantof small amountsof drifting

sand,but tendsto occurin stablesiteswith minimal sandaccretionor deflation. Dynamic

dunesuccessioninvolving vegetativestabilizationof mobiledunes,andremobilization

(secondaryblowouts)of duneswith densedunescrub,arelikely to causelong-termshifts

in thedistributionandabundanceof Chorizanthepopulationswithin dunesystemsin the

long term.

Low-growingdunescrubspeciesassociatedwith Gilia tenuflora ssp.arenariaaresilver

beachlupine (Lupinuscharnissonis),Phaceliadistans,Amsinckiaspectabi/is,beach

sagewort,mockheather,andcoastbuckwheat,and low-growingherbssuchas

Carnissoniacontorta, C. micrantha, C. cheiranth~fo/ia,Linaria canadensis,Crassula

connataandseveralspeciesof Chorizanthe. Within theopen,sparselyvegetateddunes,

associatedspeciesincludeMontereyspineflower,duneknotweed,slenderfescue(Vulpia

octoflora), blue toadflax(Linaria canadensis),andpopcorn-flower(Cryptantha

lejocarpa).

4. Life History/Ecology

Thespeciesis thoughtto be primarily self-pollinatingbasedon its stamensnot protruding

from the flower, no observationsof pollinators,andvery viable seed(Dorrell-Canepa,in

litt., 1995). Dorrell-Canepa(1994)hasstudiedtheecologyandgrowth of this species.

Shefound thatseeds,in the field, germinatefrom Decemberto February,andfruit is set

from the endof April to theendof May. The speciesappearsto produceviableseedeven
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atvery smallstatures.Seedsaredispersedby wind throughoutthe duneopenings;

dispersal,however,is inhibitedby densestandsof low-growingdunescrub.

Rabbitherbivorysignificantlyaffectedthesurvivalofyoungseedlingsandadult plants.

Mice orvoles mayalsograzethespecies,but if thebasalrosetteis notentirely taken,the

plant oftenrecoversandsetsseeds. In 1995 after heavyrains,herbivorywassevere

enoughthatmanyplantsdid notgrow back(Dorrell-Canepa,in litt., 1995).

5. Reasonfor Listing

Gilia tenuflora ssp.arenaria is aMontereyCountyendemicspecies,restrictedto the

coastaldunescrubcommunityof theMontereyBaydunesandtheAsilomardunesof the

MontereyPeninsula. Overall, thespeciesis threatenedby thedegradationof suitable

habitatfrom encroachmentof invasive,non-nativeplant species,tramplingby equestrians

andpedestrians,aswell ashabitatremovalfor commercialand/orresidential

development.ORV activitieshavehistoricallydegradedhabitatfor the species.

TheoccurrencesalongtheMontereyBay dunesareon bothprivateandpublic land. The

Naval PostgraduateSchooldunesoccurrenceis threatenedby trampling,andby the

invasionof non-nativespeciessuchasiceplantandripgut brome(Brornusdiandrus). The

occurrenceon TiogaAvenue in SandCity is threatenedby iceplantinvasion,commercial

activity, andproposalsfor residentialdevelopmentin thedunes(C. Roye, in /itt., 1996).

TheSalinasRiver StateBeachoccurrenceis threatenedby invasionof iceplantandsand

burial. The proximity of theMarina StateBeachoccurrenceto theparkingandhorse

stagingareamakesit susceptibleto tramplingfrom pedestriansandequestrians.The

occurrenceon RMC LonestarCementCo. propertyis threatenedby sandmining. The

inlandduneoccurrencesarethreatenedby developmentand invasive,non-nativespecies.

MontereyPeninsulaoccurrenceshavebeenadverselyaffectedby golf course

development,non-nativespecies,and tramplingby pedestrians.

6. Conservation Measures

For knownoccurrencesof Gilia tenuflora ssp.arenaria(Table 8)on landswithin the

jurisdictionof theCountyof Monterey,Policy 2.3 oftheNorthCountyLandUsePlan

(LUP), relatingto environmentallysensitivehabitats,is applicable.The Monterey
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CountyLUPpoliciesallow only resource-dependentusesin habitatsknownto support

rareandendangeredspecies.TheLUP alsorecognizesdunehabitatasenvironmentally

sensitive,with or without listed species.Resource-dependentusesareallowedwith

environmentallysensitivehabitatif theydo not significantly disrupthabitatvalues. Land

usesadjacentto locationsof environmentallysensitivehabitatsshouldbe compatible

within the long-termmaintenanceoftheresource.For proposedlanddivisionsordevel-

opments,theCountyrequirestheprotectionof environmentallysensitivehabitatthrough

deedrestrictionsordedicationsof permanentconservationeasements.Where

developmenthasalreadyoccurredin areassupportingrareandendangeredspecies,

propertyownersshould be contactedandencouragedto voluntarily establishconservation

easements,deedrestrictions,orutilize othermeasuresto protectthesespeciesandtheir

habitats.

For occurrencesofGilia tenuflora ssp.arenaria (Table8) on landsin theCity ofMarina,

implementationoftheCity’s LUP will protectionandrestorenativedunehabitatand

vegetation,andthehabitatof recognizedrareandendangeredspecies.TheCity’s policies

specify thatprimary habitatareasfor sensitivespeciesbe protectedandpreserved.

Developmentwithin secondaryorsupporthabitatareasis allowed,so long asit doesnot

significantly impactprimaryhabitatareas.Wheredevelopmentis proposedonparcels

containingrareand endangeredspecies,parcelownersarerequiredto developand

executeamanagementplanto protectthe identifiedplant species.TheCity hasrecently

completedtheCoastal/VernalPondsComprehensiveManagementPlanthatidentifies

habitatfor Gilia tenuflora ssp.arenariaon landsownedby CaliforniaDPRaspartof

MarinaStateBeach(Table8). Theplanrecommendsmanagementactionsto protectthe

rareplanthabitat.

SandCity’s LUPspecifiesthe intent to protectandpreserveendangeredspecieshabitat.

TheCity will be developingseveralsmall HabitatConservationPlans(HCPs)for

federally-listedanimalsin part of its planningarea. TheHCPswill protectsmall areasof

occupiedhabitatfor Chorizanthepungensvar.pungensand Gilia tenuflora ssp.

arenaria.

TheCaliforniaDPRResourceManagementPlansfor theMontereyBay areainclude

measuresto protectGilia tenuflora ssp.arenariaon StateBeaches.Managementactions

prescribedby theplansarecontrolof invasive,non-nativespecies(non-nativegrassesand
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iceplant),mitigationandmonitoringof humanuseimpacts,alterationofvisitoruse

patterns,andrestorationof thedunes’nativevegetation(Dept.of ParksandRec.1991).

CaliforniaDPR’s restorationactivitiesat Marina,Asilomar,andSalinasRiver State

Beacheshaveincludedfencingandboardwalksto impedetramplingby equestriansand

hikers, controlof invasivenon-nativeplants,andvegetationrestoration.Controlof

iceplantandstabilizationof bareduneswith nativevegetationhasbeenundertakenby

DPRsince1986(C. Roye, in /itt., 1996).

TheNavyis undertakingadunerestorationprojectthatwill restorenativedunesand

createnativehabitatsin degradedareasattheNavalPostgraduateSchool. Oneofthe

mainobjectivesoftherestorationeffort is to eradicatenon-nativeplantspecies(e.g.,

iceplantandripgut brome).

Baseclosureof FortOrd hasresultedin thetransferofmanagementof somehabitatfor

thisspeciesto theBLM, Universityof California,andtheCaliforniaDPRto be managed

asopenspace. Approximately73 percentoftheknownhabitatfor Gilia on the former

basewill be protected. A Gilia restorationplanhasbeenpreparedby DPRto increasethe

FortOrd coastaloccurrenceby 14,000to 18,000individualsaspartofaneffort to restore

700 acresofcoastaldunehabitat(C. Roye, in litt., 1996).

Numerousresearchstudiesareongoingorhavebeencompletedfor Gilia tenuflora ssp.

arenaria. Dorrell-Canepa(1994)hasstudiedthesurvivalof seedsdirectlyplantedin

dunesversusoutplantingofgreenhouse-raisedseedlings.Shefoundthat greenhouse

germinationwasalmost 100 percent,comparedwith 6 —15 percentof seedsownin dunes.

Sheattributedthelow field germinationratesto variability in rain. Seedshavebeen

collectedfor seedbankingby theRanchoSantaAnaBotanicGardenandindividuals

conductingresearchor restoration.An experimentalrevegetationsiteat SpanishBay golf

coursehadan introducedoccurrenceof this species(occurrencenumber11),which has

sincebeenextirpated.Theexperimentwasnot successfulandno plantsarepresentat

that site.
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F. LAYIA CARNOSA (Beachlayia)

(RecoveryPriorityNumber— 8)

1. Description

In 1841,ThomasNuttall describedthis speciesasMadarog/ossacarnosabasedon

specimenshe collectedin 1835. In 1843,JohnTorreyandAsaGraytransferredthis

speciesto thegenusLayia. In 1892,EdwardGreenetransferredit to thegenus

Blepharipappus.However,subsequenttaxonomicconsiderationsof this speciesagreed

with TorreyandGray(Munz andKeck 1959;Ferris1960).

Layia carnosais asucculentannualherb,lessthan 15 centimeters(lessthan6 inches)

tall, belongingto thesunflowerfamily (Asteraceae)(Figure8). This plantcanbe

unbranchedto highly branched,spreadingto morethan4 decimeters(16 inches)across.

SeveralcharacteristicsdistinguishL. carnosafrom othersimilar species: fleshyleaves,

inconspicuousflower headswith short 2—4 millimeter (0.08—0.1 inch)white rayflowers

andyellow disk flowers,andbristlesaroundthetop oftheone-seededdry fruit (achene).

2. Distribution

Until recentsurveys,17 occurrencesofLayia carnosahadbeenfoundin 7 dunesystems

from SantaBarbaraCountyto HumboldtCounty. It is rathercertainthat some

occurrenceswereextirpatedorreducedin sizebeforetheycouldbe surveyed.Today,this

speciesis knownfrom 19 extantoccurrenceswith 300,000individuals. Extant

occurrencesaresummarizedin Table9 (pleasereferto the introductionoftheplanto

interpretthenumbers).Five ofthehistoricaloccurrencesin SanFrancisco,Montereyand

Humboldtcountiesarethoughtto beextirpated.

Thelargestoccurrencesarein HumboldtCounty. Threeofthehistoric HumboldtCounty

occurrenceswere on the SamoaPeninsulain theHumboldtBay dunesystem;two ofthem

havebeenextirpated.Theextirpatedoccurrenceswere in theLittle Riverareaof

HumboldtCounty; thenorthernmostoccurrencewasprobablyremovedwhentheriver

mouthnaturallymeanderednorth,eliminatingtheduneflora thatwascollectedby Joseph

Tracyin theearly20th century(occurrencenumber14). Thesecondextirpated

occurrence(occurrencenumber15)waslost to constructionof Highway 101 andinvasion

ofnon-nativeplant speciesin the 1960’s. OtherHumboldtoccurrencesincludeone
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associatedwith dunesatthemouthof McNutt Gulch,andonein dunessouthofthe

MattoleRiver.

TheMannCountyoccurrencesoccurin thedunesbetweenKehoeBeachDunesandPoint

ReycslighthouseatPointReyesNationalSeashore.Surveysby CNPSvolunteershave

recordedthirteencoloniesalongthe dunecomplexatPRNS(Norris, in /itt., 1994).

TheSanFranciscoPeninsulaoccurrenceoccurredon thedunehabitatin GoldenGate

Park. Last collectedfrom thatareain 1904,thespecieshasbeenextirpatedfrom this

intenselysurveyedarea,probablybecausedunes(exceptfor small remnants)were

developedfor GoldenGateParkandurbanizationofSanFrancisco.At thetimeofthe

lastcollection,SanFranciscodunereclamationprojectshadbeenin progressover square

miles ofdunesfor morethan30 years,so it is possiblethatotherlocalitieswere

eliminatedwithout detection.

TheMontereyPeninsuladunesystemhad four occurrences,althoughthePointPinossite,

thetypelocality, is thoughtto havebeenextirpated.After it hadbeenreportedto be

extirpated,an occurrenceat AsilomarStateBeachwasrediscoveredfollowing the

removalof iceplant. Additional occurrenceshavebeendiscoveredon neighboringprivate

property(C. Roye,in litt., 1996). Two beachlayia occurrencesexiston northSpyglass

Hill andon thenearbySpyglassHill dunes.

In April 1995,David Keil rediscovereda smalloccurrence(80plants)of L. carnosaon

VandenbergAir ForceBase(VAFB), SantaBarbaraCounty(David Keil, Curator,Robert

HooverHerbarium,pers.comm.,1995). Duringasubsequentvisit to thesitean

additional200individualswerediscoveredcloserto theoceanbluffs.

3. Habitat/Ecosystem

Thespeciesis restrictedopeningsin coastalsanddunesrangingin elevationfrom 0—30

meters(0—100feet),whereit colonizessparselyvegetated,partially stabilizeddunesor

relativelybareblowoutsin secondarysuccession.In northernCalifornia, it occursin the

northernforedunecommunity;in MontereyCounty, thespeciesoccursin thecentral

foredunecommunitydescribedasthesand-verbena— beachbursageseriesby Sawyerand

Keeler-Wolf. It generallyoccupiessparselyvegetatedopenareason semi-stabilized
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dunes. Theforedunecommunityexperiencessomedrifting sandandhaslow-growing

herbaceousandperennialnativespecies.Thespeciesalsooccursin openareas,suchas

alongtrails androads.

Thecoverofassociatedvegetationprotectsthespeciesfrom sanddunemovementand

erosion. Associatedspeciesincludecoastbuckwheat,beachpea(Lathryuslittora/is),

beachsagewort,dunebluegrass,dunegoldenrod,sandverbena,andbeach-bur.

4. Life History/Ecology

Thiswinter annualgerminatesduring therainyseasonfrom fall to mid-winter,bloomsin

spring(April to June),andcompletesits life cycle beforethedry season.It tendsto grow

in patches,andoccurrencenumbersvary annually,bothspatiallyandtemporally

(BotanicaNorthwestAssociates1992). Coloniesoftenoccurwheresparse,open

vegetationtrapswind-dispersedseeds,butcausesminimal shading.

Thenumberofseed-headson individual plantsvarieswith plantsize,rangingfrom

unbranched,short,erectplantson dry, exposedsiteswith a singleheadto highly-

branchedplantsin moisthollows in duneswith over 100heads. Seedsaredispersedby

wind mostlyduringlate springandsummermonths. Nothing is knownaboutthe

pollinationecologyofLayia carnosa(BruceBaldwin,CuratoroftheJepsonHerbarium,

pers.comm.,1995). PopulationsofLayia carnosaaresubjectto largefluctuationsin size

anddynamicchangesin local distribution,consistentwith theshifts in duneblowouts,

remobilization,and naturaldunestabilizationthatoccurin thecoastalduneecosystem.

5. Reasonsfor Listing

Thethreatsto Layia carnosaaredisplacementby invasive,non-nativevegetation,

recreationalusessuchasORV activitiesandpedestrians,andurbandevelopment.

In HumboldtCounty,Layia carnosais threatenedby invasivenon-nativespeciesthat

wereusedto stabilizedunes,includingyellowbushlupine, Europeanbeachgrass,and

iceplant. Occurrenceson theSamoaPeninsulaarealsothreatenedby industrial

developmentand ORV activity. Therecentresurgenceof ORV trespassresulting from

inadequateenforcementofexisting ordinancesis a seriousproblem. Recoverymaynot
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be feasiblewithout adequatefunding to enforcelawsdesignedto protectsensitive

resourceareasin thedunesystems.Theproblemis magnifiedby thefact thataprivate

ORV club is locatedbetweenBLM andFishandWildlife Servicepropertiesin themost

ecologicallyvaluablehabitaton thenorth spit. Dispersalof invasiveplantsmentioned

earlieraswell aspampasgrass(Cortaderia]ubata)is occurringonto adjacentmanaged

lands(A. Pickartin /itt. 1997).

Theoccurrencein theKings RangeNationalConservationAreais managedby theBLM.

This occurrencewasthreatenedby ORV useandcattlegrazing,but is nowprotectedby

newly reconstructedfencingand strict conditionson grazing.

TheMattole Riveroccurrenceis onprivatelandnorthoftheriver, andis threatenedby

cattlegrazingand displacementby Europeanbeachgrass.

MannCountyoccurrencesareprimarily threatenedby invasionof Europeanbeachgrass,

andto a lesserextent,iceplant. Theyareaffectedto a small extentby grazingfrom deer,

hares,andrabbits. Cattlegrazingis not an impactin theAbbotts-Kehoearea.

MontereyCountyoccurrenceshavelow numbersofindividualsand arethreatened

primarily by invasivenon-nativeplantsandencroachingdevelopment.Thethreatsare

similar to thosefacingChorizanthepungens(p. 21).

TheSantaBarbaraCountyoccurrenceis adjacentto aroadon VandenbergAFB. The

primarythreatsto this speciesareconstructionandroadmaintenanceincluding

installationofapipeline,roadpaving,andcontrollingvegetationby mowing andspraying

with herbicides.During roadmaintenanceoperationsin 1997halfoftherediscovered

sitewasdestroyed.

6. ConservationMeasures

Layia carnosa,orbeachlayia, wasStatelisted asendangeredin 1991. For known

occurrencesofLayia carnosa(Table9) on landswithin MontereyCountyjurisdiction,

Policy 2.3 oftheNorthCountyLandUsePlan(LUP), relatingto environmentally

sensitivehabitats,is applicable. TheMontereyCountyLUP hasestablishedpolicies

allowing only resource-dependentusesin habitatsknownto supportrareandendangered
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species.The LUP alsorecognizesdunehabitat,asenvironmentallysensitive,with or

withoutrareandendangeredspecies.Resource-dependentusesareallowedin environ-

mentallysensitivehabitatif theydo not significantlydisrupthabitatvalues. Landuses

adjacentto locationsof environmentallysensitivehabitatsshouldbe compatiblewith the

long-termmaintenanceof theresource.Forproposedlanddivisions or developments,the

Countyrequirestheprotectionofenvironmentallysensitivehabitatthroughdeed

restrictionsor dedicationsof permanentconservationeasements.

As partof theMannCounty-widePlan,conservationzonesandsubzoneshavebeenes-

tablishedfor coastalareasthat includeoccurrencesofLayia carnosa(Table9). Conser-

vationzonesaresubjectto a developmentreviewchecklistthatrequiresconservation

measures,suchas clustereddevelopment,dedicatedopenspaceeasementsand

undevelopedgreenbeltareas.TheNationalParkServicehasan ongoingeffort to control

exotic species.Continuedeffortsto managenon-nativeweedswill be essentialfor the

protectionof thisspecies.

For occurrencesof Layia carnosaon landsin HumboldtCounty(Table 9),the County

andCity ofEurekahaveseveralpoliciesrelatingto theprotectionof sensitiveresources.

TheHumboldtCountyLocal CoastalProgramprohibitsvehiclesabovethewaveslope

exceptin theSamoaDunesRecreationalArea. TheCountyhasrecentlyadopteda

managementplanfor thenorthandsouthspits ofHumboldtBay. Thenorthspit area

supportsErysimumrnenziesiissp.eurekenseandLayia carnosa. Theplandesignates

certainareasfor vehicularaccesson thebeachand dunesaswell asvehicle-freezones.

This planaddressesaccesson public landsaswell asaccessto/from adjacentBLM lands,

private landsandtheLanphereDunes. Theplanrecommendsmanagementto restore

degradeddunes,including removalof invasive,non-nativeplant species,fencingof rare

plant habitatand limiting public access.

In HumboldtCounty,theLanphereDunesis fencedandpatrolledto controltrespassby

ORV users. TNC hasconductednativeplant restorationactivitieson theNorthSpit of

HumboldtBay. Exotic plant removalin theduneshasresultedin colonizationof the

openingsby Layiacarnosa.

Oneoccurrenceon theSamoaPeninsulaoccurson landmanagedby theBLM andthe

City ofEureka. BLM managesthepropertyandhasfencedan areafor theprotectionof
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Layia carnosa. Degradationof habitatcontinueson theadjacentCity of Eurekaland.

AlthoughtheCity haszonedthe siteasamitigationbank, protectivemeasureshavenot

beenimplemented.TheBLM hasan extensiveoccurrenceon its ManilaDunesACEC

andRNA andhasfundedweedcontrolthroughits PartnersAgainstWeedsInitiative (J.

Wheeler,in liti. 1997). Continuedfinancialsupportfor dunerestorationwill beneededto

recoverthespecies.

Variousindividualshavecollectedseedundertheauthorityofa Memorandumof

Agreementwith theCaliforniaDepartmentof FishandGame(CDFG). ThePebble

BeachCompanycollectedachenesfrom theLayia carnosaoccurrenceon its land. The

achenesweresentto theStateEndangeredPlantProgramfor bankingsomeyearsagobut

thecollectingandoutplantinghasceased(B. Lopez,PebbleBeachCo.,pers.comm.

1995). Theseedssentto theEndangeredPlantProgram(nowthePlantConservation

Program)weretransmittedto theRanchoSantaAnaBotanicGardenfor long-term

storagein 1990. LeslieGottlieb,ProfessorofGeneticsat theUniversityof California,

Davis,hascollectedachenesforresearchthat to datefocuseson thestudyof gene

duplications.

G. LUPINUS TIDESTROMII (Tidestrom’slupine)

(RecoveryPriority Number— 5)

1. Description

Lupinustidestromii (Tidestrom’slupine) wasdescribedby EdwardGreenein 1895 from

an 1893 collectionmadeby Ivar Tidestromon theMontereyPeninsula.In 1938,Alice

Eastwooddescribedasimilar lupine from PointReyes(L. layneae).Philip Munz(1958)

later recognizedthePoint Reyesplantsasa varietyofL. tidestrornii, andcalledthemL.

tidestrornii var. layneaeto separatethemfrom theMontereyPeninsulaplants. Therecent

treatmentby RhondaRigginsandTeresaSholarssuggestedthatL. tidestromiiexistsasa

single,variablespecies(RigginsandSholars1993).

Lupinustidestromii,amemberof thepeafamily (Fabaceae),is acreepingperennialherb,

1—3 decimeters(4-12inches)tall (Figure10). Theabove-groundpartsareherbaceous.

Thetechnicaldescriptionoftheroots indicatethat theyarebright yellowbut observers

havenot notedthis characteristicfrom thenorthernplants. Thenarrowleaveshave3—5
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leaflets,each5—20 millimeter (0.2—0.8inch) long, andarrangedin a fanshape.The

stemsandleaveshaveshorthairs. Theinflorescencestemsare4-8centimeters(1.6-3.1

inches)long, andthe whorlsof flowers areblueto lavender. Thefruits arepods

containing5—8 seedswith blackishspots. Theprostratehabit, numberofleaflets(mostly

3), andsmall leafletsize, 1.3—2 centimeters(0.5—0.8inch) long,anddensehairson the

foliagedistinguishL. tidestrornii from otherlupinesoccurringin thearea.

2. Distribution

Lupinustidestromiioccursin two disjunctareas:the MontereyPeninsulain Monterey

County,andnorthwestMain countyto theRussianRiver,SonomaCounty(Map 1)

(pleasereferto the introductionof theplanto interpretthenumbers). Clark andFellers

(1986)identified3 occurrencesofthis speciesin PRNS,extendingfrom AbbottsLagoon

to Point ReyesTestStation. Field studiesby CNPShaveexpandedtheknownlimits of

the3 occurrencesto includesevencoloniesin thedunesofPoint Reyes(Soost,in /itt.,

1996). Thesouthernmostoccurrenceis locatedatPebbleBeachin MontereyCounty.

TheNDDB occurrencenumber11 is atransplantedoccurrencewhich waspartof a dune

createdasmitigationfor golf courseconstruction.This speciesis knownfrom 19 extant

occurrenceswith 433 individuals.

3. Habitat/Ecosystem

Lupinustidestrornii occursonpartially stabilizedcoastaldunesup to about8 meters(25

feet)high. Severaloccurrenceson theMontereyPeninsulaareon remnantdunesin the

yardsofprivateresidences.It occursin themild maritime climateofthecentral

Californiacoastandgrowsin coastaldunecommunitiesin associationwith Menzies’

wallflower, sandgilia, beachevening-primrose,beach-bur,beachsagewort,sandverbena,

andmockheather.

4. Life History/Ecology

L. tidestrornii is aperennial,polycarpic(floweringmorethanonce)herb. Thelife history

ofLupinustidestromiiis largelyunknownor the informationis unpublished.Flowering

occursfrom May throughJune. L. tidestrornii is probablypollinatedby bees(Moldenke

1976). Within populations,plantsexhibit highly congesteddistributions. Most lupine
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seedsfor all 5 coastalspeciescanbe foundlitteredat theplantbase. Thisand largeseed

sizeis consistentwith localizedlimited dispersal,andlimited long-distancedispersalby

abiotic factors. SeedsofLupinusaregenerallylong lived andprobablyformsapersistent

dormantseedbank. For seedsto germinateundernaturalconditions,theseedcoat

probablymustbe degraded(althoughnot necessarilyscarified,asby “sandblasting”by

windblown sand). Lupinustidestromiigrowsin stableto slightly mobiledunes,far from

“sandblasting”habitats,so very slowmicrobialdecompositionof seedcoatsof long-lived

seedsis themorelikely routeto germination.This is not aspeciesofaccretingforedunes,

andit hasvery low burial tolerancecomparedwith largerduneplantsof thepeafamily

(e.g.,LupinuschamissonisandLathyruslii’toralis, whichgrow in highly mobiledunes).

As aresult,Lupinusz’idestromii is confinedto thevaststabledeflationplainsnext to

southernAbbottsLagoon.

Reasonsfor Listing

Themajorthreatsto Lupinustidestromiiincludedinvasionby non-nativeplants,suchas

iceplantandEuropeanbeachgrassandlossof habitatdueto developmentandtrampling

by hikersand equestrians.Livestockgrazingmayhavebeenathreatin thepast,but the

only populationgrazedby livestockin recentyearswasa smallone atDillon Beach,

which is probablyextirpated.Two occurrenceson theMontereyPeninsulawere

eliminatedby constructionof agolf course. Otheroccurrenceson privatelyownedsites

in Montereyarepotentially threatenedby residentialandrecreationaldevelopment.At

thetime of listing theoccurrencesin AsilomarStateParkandPRNS weresubjectto

tramplingby hikers, aproblemnow correctedby controlledpedestrianroutes.

Additionally, cattlegrazingon thedunesystemnearDillon Beachpresentsapotential

threatof tramplingto this species.

6. ConservationMeasures

Forknownoccurrencesof Lupinustidestromii (Table 10) on landswithin Monterey

Countyjurisdiction, Policy 2.3 oftheNorthCounty LandUsePlan(LUP), relatingto

environmentallysensitivehabitats,is applicable. TheMontereyCountyLUP has

establishedpoliciesallowing for only resource-dependentusesin habitatsknownto

supportrareandendangeredspecies.TheLUP alsorecognizesdunehabitat,with or
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withoutrareandendangeredspecies,asenvironmentallysensitive. Resource-dependent

usesareallowedwithin environmentallysensitivehabitatif theydo notsignificantly dis-

rupthabitatvalues. Landusesnextto locationsof environmentallysensitivehabitats

shouldbe compatiblewith thelong-termmaintenanceoftheresource.For proposedland

divisionsor developments,theCountyrequirestheprotectionof environmentally

sensitivehabitatthroughdeedrestrictionsordedicationsof permanentconservation

easements.

As partof theMannCountyWide Plan,conservationzonesandsubzoneshavebeenes-

tablishedfor coastalareasthat includehabitatfor Lupinustidestrornii (Table10).

Currently,only oneoccurrenceis knownto occurwithin thejurisdictionof theCounty

andit is reportedto havebeenaffectedby campingandcattlegrazing(Soost,in /itt.,

1996). Themostviableoccurrencesoccurin PointReyesNationalSeashore.

AsilomarStateBeachhasdevelopedamanagementplanfor duneenhancement.This

planproposesrestorationofnativedunevegetation,controlofinvasive,non-native

species,monitoringandmitigationofhuman-useimpacts,and changingvisitoruse

patterns.Boardwalkshavebeenconstructedto directvisitors awayfrom sensitivedune

areasand allowbeachaccesswhile minimizing tramplingofdunevegetation(C. Roye, in

litt., 1996).

ThePebbleBeachCompanysetasidean8.1-hectare(20-acre)preserveasmitigation for

lossof sensitivespeciesduring theconstructionof theSpanishBay GolfCourse.Lupinus

tidestromiiwasoneofthespeciestransplantedto thesite in 1987,andmonitoringis

continuing.

At thetime of writing (summer1998),legislationwasmovingthroughCongressto

acquireagriculturaleasementsanddevelopmentrightsfor threeparcelstotaling550acres

oftheDillon Beachdunesystems.Thiswould benefitLupinustidestromiiandother

speciesof concern.
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H. MYRTLE’S SILVERSPOT BUTTERFLY (Speyeriazerenemyrt/eae)

(RecoveryPriorityNumber— 9)

1. Description

TheMyrtle’s silverspotbutterfly (Speyeriazerenernyrt/eae)is amemberofthebrush-

footedfamily (Nymphalidae).Cyril dosPassosandL. PaulGrey(1945)describedthe

taxonbasedon specimenscollectedby W. F. Breezeon July 27, 1917,in SanMateo,

California(manymodernauthoritiesbelievethattheoriginal locality label referredto San

Mateo County,probablythewesterncoast,ratherthanthe City ofSanMateo on the Bay).

Butterfliesin thegenusSpeyeriaarecommonlyknownassilverspotsor fritillaries.

Myrtle’s silverspotis one ofthreerelatedcoastalsubspeciesofSpeyeriazerenethat occur

from Washingtonto California— theOregonsilverspot(Speyeriazerenehzppo/yta),

Behrens’silverspot(Speyeriazerenebehrensii),andMyrtle’s silverspot. All three

occupyrestrictedhabitattypescloseto thecoast,havebeenseriouslyimpactedby human

activities(Hammondand McCorkle1983, SchaefferandKiser1994),andarefederally

listed asthreatenedor endangeredspecies.

Myrtle’s silverspotis a medium-sizedbutterfly with awingspanaveraging55—60

millimeters(2.1—2.3inches)(Figure 11). Theuppersidesofthefore andhind wing

surfacesaregoldenbrownto fulvous with manyconspicuousblackspots,lines,andother

markings,sometimeswith agreenishtinge basally. Theundersidesarelight tan,reddish

brown,andbrownwith blacklinesanddistinctivesilver spotsandblackspots. Thebase

ofthewingsandthebody aredenselycoveredwith hairs(Howe 1975,Scott1986).

Overall,Myrtle’s silverspotis similar in sizeandappearanceto Behrens’silverspot,but

canbe distinguishedby its discalarea(centeroftheundersideofthehindwing) that is

reddish-brownwith yellowish-greenoversealing,andits submarginalbandthatis bright

yellow (Howe 1975). Behrens’silverspotis endemicto thePointArenaareaover 80

kilometers(50 miles) to thenorth. Figure 11 showsablack-and-whiterenderingofcolor

illustrationspublishedin Howe(1975)of maleand femaleMyrtle’s silverspot,with the

undersideof thewing on theright. Scott(1986)alsopublishedcolor illustrationsofthis

species.ButterfliesatPointReyesNationalSeashoremayvary from theoriginal

descriptionofMyrtle’s silverspot(Fellers, in litt. 1996),whichwasbasedentirelyon

sevenspecimensfrom southoftheGoldenGateBridge.
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Thelife historyof thethreatenedOregonsilverspotbutterfly, acloselyrelatedsubspecies,

wasdescribedby McCorkleandHammond(1988). Mattoonetal. (1971)provided

additional informationon thelife historyofsilverspotbutterflies. A generaldescription

ofthe larvaeandpupaeofthe Oregonsilverspotbutterfly is givenby McCorkleand

Hammond(1988). Themorphologyandbiology oftheearlystagesof Myrtle’s silverspot

butterfly areprobablysimilar to this taxon.

2. Distribution

Myrtle’s silverspotoccupiesthesouthernmostrangeof all thecoastalZerenesilverspot

butterflies. Theapproximatehistoric rangeofMyrtle’s silverspotis shownin Map 3.

Thebutterfly wasrecordedfrom coastalSanMateoCountyasfar southasPescadero(in

1950),north to the vicinity of BlackPoint in northernSonomaCounty. Therewereonly

tenspecimenscollectedsouthof theGoldenGate(G. Pratt,pers.comm. 1998). Other

historicalrecordsof Myrtle’s silverspotareknownfrom InvernessandPoint Reyes

Stationin Main County; andin SonomaCounty from nearBodegaBay, ColemanValley

Road(twosites),Jenner,Fort Ross,Bloomfield (themostinland site),andValley Ford

(informationfrom the“BUGGY” database,maintainedby RichardA. Arnold, Ph.D.,

EntomologicalConsultingServices,Ltd.). Butterfliesthatareintermediatein appearance

between“typical” Myrtle’s andBehrens’silverspotshavebeenobservednorthofJenner

andsouthofStewart’sPoint, including theFort Rossarea,andtheJennerareapopulation

is sometimesconsideredto havehadsomecharacteristicssimilar to Behrens’silverspots

(Launeretal. 1992). Thecurrentstatusofpopulationsnorth of theJennerareais

unknown. A Speyeriazerenepopulationofuncertaintaxonomicstatus,but with affinities

to Myrtle’s silverspot,occursin thevicinity ofSearsPoint, SonomaCounty.

By the late 1970s,populationsofMyrtle’s silverspotsouthoftheGoldenGateBridge

werebelievedto beextinctandextantpopulationswereknownonly from Main County

atthePRNS. In 1990,an additional populationwasdiscoveredat a sitein coastalMain

County(Arnold 1990),nearEsterode SanAntonio, on propertyproposedfor golf resort

andresidentialdevelopment(Murphy andLauner1991). This discoveryledto more

surveysofthecurrentandhistoricalrangeofMyrtle’s silverspotbutterfly. Theproposal

for thegolfcoursewaswithdrawnandlaterreplacedwith aproposalfor low density

residentialdevelopmentandopenspaceatthesamesite.
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TheCenterfor ConservationBiology (CCB) at StanfordUniversityundertookfield

studiesfrom 1991 through1993. Resultsof thesestudieswerepublishedin 1994 in a

back-datedjournalvolume(Launeretal. 1992). Myrtle’s silverspotswere observedat

severalsites from 1991-93,including PRNSandbothnorthandsouthoftheEsterode

SanAntonio in Main County,andeastofthetownof BodegaBay in SonomaCounty.

Other landsin theregionthatmayhavesuitablehabitathavenot beencensused(Launer

et al. 1992).

TheCCB studiescited aboveincludeda mark/recaptureprogramto estimatethenumber

of butterflies,althoughbecauseoflow recaptureratestheresultingfiguresmustbe

consideredrough. At theprivatesite in coastalMain, thenumberofMyrtle’s silverspots

wasestimatedto be between2,500and 5,000adultsin 1991. Two apparentlyseparate

populationsin PRNSwereestimatedat lessthan5,000 individualsandseveralhundred

individuals,respectively,in 1993(Launeretal. 1992). In summary,thisbutterfly is

currentlyknownfrom 3 occurrences,with aprobabletotal of fewer than 10,000

individuals. Populationsizescanbe expectedto fluctuatedrastically(seethesection

below).

3. Habitat/Ecosystem

Myrtle’s silverspotinhabitscoastaldunes,coastalprairie,andcoastalscrubat elevations

rangingfrom sealevel to 300 meters(1,000feet),andasfar as5 kilometers(3 miles)

inland (Launeret al. 1992). Theadult butterfliespreferareasprotectedfrom onshore

winds,butcanbe observedin exposedareaswhenwindsarecalm. Temperaturesin this

regionaremoderatedby fog, whichkeepssummersrelativelycool andwintersrelatively

warm comparedto inland habitats.Thefog alsoprovidesmoistureto vegetation,in

addition to theamplewinterrains.

Critical factorsin thedistributionof theMyrtle’s silverspotincludepresenceofthe

presumedlarval hostplant, Viola adunca(westerndog violet), and availability ofnectar

sourcesfor adults. Althoughalternatelarval hostplantshaveneitherbeenconfirmednor

ruled out for theMyrtle’s silverspot,other subspeciesof Speyeriazereneandother

speciesofSpeyeriacanfeedon morethanonespeciesin thegenusViola (Scott1986).

Seedsof Viola areoftendispersedby ants(McCorkle1980,Little 1993). Violets

sometimesbearself-pollinatingflowers,and arealsocross-pollinatedby insects.
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Selectionof habitatfor oviposition(egg-laying)hasbeenobservedin theOregon

silverspot(Mclver etal. 1990). Gravid (fertilized egg-bearing)femaleswereattractedto

areasoflow vegetationheight (38 centimeters[15 inches]or less),wheretheywould

sometimesperforma searchingflight characterizedby low hoveringordipping. Females

flew pastareaswith deepthatch(coveredby plantlitter). They weremorelikely to land

andperformawalking searchandmorelikely to lay eggsin areaswith higherviolet

densityandcover. However,other,unknownfactorsmustalsoaffect theselectionof

oviposition sites,sincesomeportionsofthe studysiteswith low vegetationheight and

highviolet coverwereusedlessfrequentlythanexpected.Melveret al. (1990)therefore

suggestedthat managingfor violet densityalonewould notnecessarilyenhancesilverspot

oviposition.

Muchofthecoastalprairie in this species’rangehasbeengrazedfor overacentury,and

is now characterizedby amixtureof non-nativeannualsand forbsandnativeprairie

plants. In theuplandgrasslands,thisbutterfly hasbeenobservedobtainingnectarfrom

non-nativespeciessuchasbull thistle(Cirsiumvulgare)andrarelyItalianthistle

(Carduuspycnocepha/us)(Arnold 1990,MurphyandLauner 1991,A. Launerpers.

comm. 1998). In dunescrubhabitat,thesebutterfliesseeknectarfrom severalnative

speciessuchasgum plant(Grindelia sp.),westernpennyroyal(Monardellaundulata),

yellow sandverbena(Abronia lat~fo/ia), seasidedaisy(Erigeronglaucus),andmuleears

(Wyethiasp.). Otherflowersmight serveasgoodnectarsourcesfor theopportunistic

adults,suchasbrowniethistle (Cirsiurn quercetorurn)and groundsel(Seneciosp.). The

relatedOregonsilverspothasbeenobservedto visit yarrow(Achi//eami//efolium),

goldenrod(So/idagosp.),beachaster(Asterchilensis),roughcat’s-ear(Hypochaeris

radicata— anon-native),andpearlyeverlasting(Anaphalismargaritacea)(Mclveret al.

1990). Myrtle’s silverspotdoesnotusetheflowersoftheinvasivenon-nativeiceplant

(Mesembryanthernurnsp.)or seafig (Carpobrotussp.)for nectar(Launeretal. 1992).

4. Life History/Ecology

During thesummerflight season,femalesof Myrtle’s silverspotlay theireggssingly on

or neardried leavesandstemsof violets. EggsofthecloselyrelatedOregonsilverspot

butterfly aremilky white at first, thengraduallychangeto paleyellow, thento brownish-

grey orpinkishbronzewith pearlylongitudinal lines. About five daysbeforehatching,
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theheadcapsulecanbe seenasadarkpurpletip, with theremainderoftheegglightening

to white or gray (Mclveret al. 1990).

Within a fewweeksaftertheeggsarelaid (23-29daysfor Oregonsilverspots:Mclver et

al. 1990),thelarvaeor caterpillarsemerge. Thesecaterpillars,whichare lessthan5

millimeters(0.2 inches)long, crawl a shortdistanceinto thesurroundingfoliageor litter,

andspin a silk padon which theyspendthefall andwinter. Thefall andwinterperiodof

inactivity is aphysiologicalrestingstatecalleddiapause,during which no feedingoccurs.

Thelarvaemaybe ableto extendtheirdiapausefor morethanone year. Upon

terminationof diapausein thespring,thecaterpillarfinds anearbyviolet and begins

feeding. Feedingis difficult to observe,andapparentlyoccursatduskandpossiblyat

night (Launerand Murphy 1993). Thelarval feedingstagelastsabout7—10 weeks,after

whichthe larvaeform theirpupalchamberoutof leavesspuntogetherwith silk.

Theadult butterfly emergesfrom thepupaafterabouttwo weeks. Emergencetypically

occursfrom mid-Juneto mid-July. Thetiming of adultemergenceis probablyrelatedto

photoperiodandto weather,especiallytemperatureandsunlight,whichmayresultin

annualdifferencesin thetiming ofpeakemergenceofasmuchasa few weeks.Although

Myrtle’s silverspotadultsonly live for abouttwo to five weeks,becauseofindividual

variationin emergencetime, thespecieshasa2- to 3-monthflight period,rangingfrom

mid-Juneto earlyOctober(Launeretal. 1992). Adult activity is closelytied to weather

conditions:theyare activeduringcalmweatherandinactiveduringwindy periods.

Bothsexesaregoodflyers andcantravel kilometersin searchofnectar,mates,or violets,

althoughif all theseresourcesareall availablein topographicallyrestrictedvalleysor

basinsthat areshelteredfrom strongwinds,mostmovementsareshort (Launeretal.

1992). Malesemergeearlierthanfemalesandpatrolwidely for females,abehaviorthat

maytendto biassurveycountsin theirfavor. In relatedspecies,bothsexesproduce

pheromonesthat apparentlyfunctionin mate-findingandcourtship(Scott 1986). Males

of mostSpeyeriatransferamatingplug attheendof copulation,andmostfemales

thereforemateonly once(Arnold 1988).

Oregonsilverspotfemalescapturedandobservedin the laboratoryhavelaid up to 200 or

moreeggs,althoughthe viability oftheseeggsvariesgreatly(McCorkle 1980,Arnold

1988). Underlaboratoryconditions,matedfemalesof Speyeriamormonialaid an
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averageof about250 eggsover theirlifetime (BoggsandRoss1993),but actualnumbers

laid in thefield maybe less(Arnold 1988). Dempster(1983)foundthatvariationin the

numberofeggslaid wasthemostimportantfactorinfluencingbutterflyandmoth

populationfluctuations.

Little is knownaboutimpactsofdisease,parasitism,or predationonMyrtle’s silverspots.

About 40 percentof11 Oregonsilverspoteggsobservedin thefield diedbeforehatching,

dueto predationordisease(Melveretal. 1990). Thelarvaehavespinesandan eversible

(canbe protruded)ventralscentgland(Scott 1986),similar to structuresthat in other

speciesareusedto wardoffpredators.McCorkle(1980,in /itt. 1989),McCorkleand

Hammond(1988)andLaunerandMurphy (1993)considerthatsilverspotlarvaemaybe

vulnerableto predationby ants,groundbeetles,spiders,andshrews.

Adult feedingon nectaris very importantto thereproductionoftheMyrtle’s silverspot.

In arelatedspecies,Speyeriamormonia,a strongcorrelationexistsbetweentheamount

ofnectarconsumedby femalebutterfliesandthenumberofeggstheyproduce(Boggs

andRoss1993). MalesofMyrtle’s silverspotalso nectar,possiblyto fuel theirpatrolling

andmatingactivities. Ideally, aspectrumof plantsthatflowersacrosstheflight seasonof

thebutterfly is used.Launeret al. (1992)suggestedthat lackofnectarresources,in some

casesdue to grazingpressures,couldbe afactorin theregionaldeclineoftheMyrtle’s

silverspot. Thereductionin nativeplant abundancedueto invasionby non-nativeplant

speciesprobablyalso hasreducednectaravailability.

PopulationsofSpeyeriabutterfliesareknownto exhibit largefluctuationsin numbersof

individuals, appearingattimes to be virtually on thebrink ofextinction,andthen

reboundingto substantiallyhighernumbersthefollowing year. Suchwidepopulation

fluctuations— changingby afactorof 10 ormorein a singleyear— aretypical of

insectswith little overlapamonggenerations,andof annualplants,andstandin contrast

to mostvertebratepopulations.High andvariablemortality duringtheimmaturelife

stages,andcorrespondinghigh fecundityto counterbalancethe highmortality, are

characteristicoftheseorganisms(for example,thethreatenedbaycheckerspotbutterfly

[USFWS1998]). Theannualvariability ofCaliforniaclimate,evenattherelatively

moderate,maritime-influencedlocationsinhabitedby theMyrtle’s silverspot,contribute

to extremepopulationfluctuationsthrougheffectson development,mortality, and

fecundity,eitherdirectly ormediatedthrougheffectson hostplant growthandsurvival.
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Myrtle’s silverspotbutterfly occursin separatepopulationswhoselong-termpersistence

maydependupon intercolonymovement.Habitatdegradationresultingin the lossof

interveningpopulations,larval foodplants,andadult nectarsourcesmaymake

movementsbetweenpopulationsmoredifficult.

5. Reasonsfor Listing

Thelisting oftheMyrtle’s silverspotwasbasedon its extirpationfrom thesouthernthird

of its historicalrange(southoftheGoldenGateBridge)andadverseeffectsofurban

development,invasivenon-nativevegetation,livestockgrazing,andotherhumaninflu-

encesthroughoutits range. ThecoastalSanMateo occurrencewaslastdocumentedat

Pescaderoin 1950,andwasprobablyextirpatedby lossof habitatto urbanization,agri-

culture, andinvasionof non-nativeplants. Historical occurrencesatValley Fordand

Bloomfield mayhavebeenextirpatedby farmingandgrazingpressuresandby invasion

ofnon-nativeplants,althoughthecurrentstatusofthebutterfly in theseareashasnot

beenexhaustivelyinvestigated.

Overcollectionis athreatto Myrtle’s silverspot. SpecimensofMyrtle’s silverspot

butterflyareknownto havebeenillegally collectedin PointReyesNationalSeashore(C.

NaganoandJ. Mendoza,bothofU.S. FishandWildlife Service,pers.obs.1992—1994;

Departmentof Justice1993). Althoughcollectorsgenerallydo notadverselyaffect the

healthy,well-dispersedpopulationsofmanybutterfly species,anumberofrarespecies,

highly valuedby collectors,arevulnerableto extirpationfrom collecting(C. Naganoand

J. Mendoza,pers. obs.1992—1994). Collectionof butterflyspeciesthat exist in small

coloniesor repeatedhandlingandmarking(particularlyof femalesandin yearsof low

abundance)canseriouslydamagepopulationsthroughlossofindividualsandgenetic

variability (Singerand Wedlake1981, Gall 1984,Murphy 1988). Collectionoffemales

dispersingfrom acolonyalsocanreducetheprobability that newcolonieswill be

founded. Butterfly collectorsposeathreatbecausetheymaybeunableto recognizewhen

theyaredepletingcoloniesbelowthethresholdsofsurvivalandrecovery,especially

whentheylackappropriatebiological trainingor theareais visited for ashortperiodof

time (Collins andMorris 1985). Furthermore,collectorswhotakeeveryspecimenthey

canfind on successivedayscouldeasilyeliminatepopulationsof somespeciesin just a

fewyears,astheyreportedlyhavewith Mitchell’s satyrbutterfly (Neonymphamitchelli

mitchelli) (USFWS 1991).
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Inadequatenectarresourcesappearto be anongoingproblemfor severalMyrtle’s

silverspotpopulations.Butterflieswithout adequatenearbynectarplantsmaybeforced

to expendtime andenergyreservessearchingfor nectaringareas,reducingthenumberof

fertilized eggslaid, andatthesametimeexposingthemto predation,winds,androad

mortality. Overgrazingof propertieswithin therangeofMyrtle’s silverspotmayhave

reducedtheabundanceof nativenectarsources,andcouldbecontributingto theregional

declineof thisspecies(Launeretal. 1992). Thereductionin nativenectarsourcesmay

havebeenoffset, atleastpartially, by thesilverspot’suseof non-nativethistlesasnectar

sources.Prolonged,intensivegrazingdisturbancereducesthevigor ofnativeplant

speciesanddisturbsthesite,allowing theestablishmentof invasivenon-nativeweedy

plant species.Onesuchweedis the invasive,non-nativeiceplant,acompetitivethreatto

severalnativeplant speciesthat providethis butterflywith nectar. Thisplantandother

non-nativegrassesandforbshaveundoubtedlydisplacedlarval andadultfoodplantsof

thesilverspotandcontributedto overall degradationofhabitatquality.

6. Conservation Measures

Substantialareasofhabitatandpotentialhabitatfor Myrtle’s silverspotareconferreda

degreeoflong-termprotectionatthePointReyesNationalSeashore.TheSeashorehas

conductedor commissioneda numberofstudiesofthe statusandbiology ofthebutterfly,

andtherecentmanagementplanfor theTuleElk Rangein theSeashorecontains

provisionsto assesselk grazingeffectson butterflyhabitat.

7. RecoveryStrategy

Therecoverystrategyfor theMyrtle’s silverspotbutterfly includesthefollowing

measures:

1) protecthabitatwhereremainingpopulationsoccur

2) identify andestablishvegetationmanagementthatbenefitsthenative

ecosystemoflarval hostplantsandadult nectarsources

3) re-introducepopulationsof thebutterfly to prioritizedareas

4) controlillegal collecting

5) conductor fund researchto identify critical recoveryneedsor actions

6) monitorexistingpopulationsand surveyhistoric andunsurveyedlocations
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Habitatprotectionwill be essentialto Myrtle’s silverspotbutterfly recovery.Two

populationsof theMyrtle’s silverspotareprotectedatPointReyesNational Seashore,but

the Seashoredoesnotyet haveamanagementplan for thebutterfly. Undertheagreement

that establishedtheSeashore,muchofits areais leasedfor grazing,mostlyby cattle.

Tuleelk havebeenreintroducedto thepeninsulaandareconfinedto a limited area,

separatefrom cattle. Controlledburnsareconductedon about40 to 80 hectares(100 to

200 acres)ofthepark annually,with an eventualtargetof burningup to 400 hectares

(1000acres)ormoreperyear. Theareasburnedarelargelyoutsidetheknown

occurrencesof thebutterfly in theSeashore.In 1995,despitecontrolefforts, asubstantial

fractionofthe Seashoreburnedin anunplannedfire calledthe“Vision” fire. This fire did

notburnany areasknownto supportthebutterfly, andto dateno butterfliesareknownto

havemovedinto theburnedarea(G. Fellers,pers. comm.1998).

Thethird knownexistingpopulationofthebutterfly is on privateland,someofwhich is

currently proposedfor development.Conservingthis populationwill requireprotection

ofa substantialareaof landwith suitablehabitatelements.Habitatprotectionshould

includebufferzonesanddispersalcorridorsasnecessary.Becausecontrolledgrazing

practicesappearto beconsistentwith conservationofthe Myrtle’s silverspot,protective

measuresshortof full fee-titlelandacquisitionmaybe possible.For example,ranchers

wishing to preservetheirwayof life might do so(while contributingto Myrtle’s

silverspotconservation)by selling developmentrights on their landsin perpetuity.

Grazingmaybe lesscompatiblewith certainrareplantsthanwith the butterfly,however,

sosucharrangementswill haveto be approachedonacaseby casebasis.

Moreneedsto be knownaboutvegetationmanagementpracticesto benefittheMyrtle’s

silverspot. While heavygrazingis thoughtto haveadverseimpactson nectarplantsfor

thebutterfly, andpossiblyalsoon the larval hostplant Viola, completeabsenceofgrazing

mayalsohaveadverseeffects. Heavygrowthofnon-nativegrassesandotherplantsand

accumulationof deadplantlitter on topofthegroundcanresultin overgrowthor shading

of Viola. Little is knownabouthowto balancethesefactorsin Californiacoastalprairie

ordunescrub. Fire is anothervegetationmanagementtool thatneedsfurther

investigation. A studyof Midwesterntallgrassprairiefoundthatpopulationsof three

Speyeriaspecieswereall immediatelyreducedby fire, but that overthe longertermtwo

speciesbenefittedor wereunaffected,while thethird wasdepressed(Swengel1996).

Thelong-termeffectsofcontrolledburningon Myrtle’s silverspotareunknown.
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Vegetationmanagementshouldinitially be approachedasan experiment,andtested

outsideof or on asmall fractionofbutterflyhabitat. Any vegetationmanagement

strategyultimatelyadoptedshouldbe adaptiveandshouldincorporateavarietyof

approachessimultaneously,to allow forunanticipatedor long-termeffectsaswell as

environmentalextremes.

Certaininvasivenon-nativeplantsareunambiguouslybadfor butterflyhabitatandshould

be eradicatedor controlledin areasof butterfly habitat.For example,seafig crowdsout

all foodplantsandin someareasmayencroachon coastalprairieaswell asstabilizing

dunes.Beachgrass(Ammophilasp.)mayreducehabitatquality in somebackduneareas.

Dunerestorationactivities,including controlofnon-nativeinvasiveplants,arelikely to

enhancenectarplantsandperhapslarval foodplantsfor Myrtle’s silverspot. However,

the Myrtle’s silverspotlives in an ecosystemthathasbeengreatlychanged,perhaps

forever,by introducedplants,andcertainnon-nativeplantshavenowtakenovervital

rolesin thebutterfly’s life cycle. In particular,bull thistle (Cirsiumvulgare)is an

importantnectarresource,especiallyin the late season,andshouldnotbe eradicatedin

theabsenceof a comparablereplacement.A varietyoftechniquesareavailablefor

controlling invasiveplants,someofwhich arediscussedin previoussections.Useof

herbicidesin thevicinity of butterfly foodplantsshouldbe carefullycontrolledto prevent

drift.

Reintroductionofpopulationsis likely to be a usefultool to increasethenumberof

Myrtle’s silverspotindividualsandpopulations,andthusreduceextinctionrisk.

ReestablishingMyrtle’s silverspotpopulationsshouldbe donein thehistoric rangeofthe

taxon,onprotectedpublic landsandprivatelandswith thefull permissionand

cooperationofthe landowners.Apparentlysuitablebutunoccupiedhabitatsadequateto

supportlargepopulationsareobviouscandidatesfor reintroduction,asare areas

importantto themetapopulationdynamicsofthespecies.

Onehigh-priority areaof potentiallysuitablebutapparently unoccupiedhabitatexists

aroundandsouth ofDillon Beach,extendingto southofTom’sPoint. Muchofthis area

overlapsoradjoinsareastargetedfor plantrecoveryactionsin thisplan,andcouldthus

servemorethanonerecoveryneed. Thefeasibility of protectingthishabitat,restoring

habitatif needed,andre-introducingtheMyrtle’s silverspotbutterfly shouldbe

investigatedwith thehighestpriority. Severalotherpotential sitesfor reintroduction
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exist, andwill requirefurtherevaluationandprioritization. A partial list of areasto be

considerednorthoftheGoldenGatemight includeunoccupiedportionsofthe Point

ReyesPeninsula,coastalportionsofGoldenGateNationalRecreationArea, theBolinas

area,eastofTomalesBay andBodegaBay area,andpoints northto Jenner.Areassouth

oftheGoldenGatemight includeNorthBakerBeachin theGoldenGateNational

RecreationArea,FortFunston,HalfMoon Bay, andpointssouthto Aflo NuevoState

Reserveand vicinity. Initial screeningof sitesshouldbe followedby seekingprotection

of sitesby availability andpriority, restorationofhabitatasneeded,andreintroductions.

CaptiverearingofMyrtle’s silverspotsto producelargenumbersfor reintroductionsmay

be appropriate.

Collectingendangeredspeciesis illegal, andcollectingany butterfliesis specifically

prohibitedin thePRNS,providingan additionallayerof protection. Controlling illegal

collectingoutsidetheSeashoremaybe bestachievedby apublic educationeffort in the

northwestMain/southwestSonomaarea. Any suchoutreacheffort shouldnot mention

specificbutterfly localities.

Theneedfor newresearchis implicit in severalof therecoverystrategieslistedabove.

TheMyrtle’s silverspotbutterfly hasbeenlittle studiedto date,andsomework will be

essentialto making scientificallyinformedconservationdecisions.High priority will be

studyingvegetationmanagement,includinggrazinglevelsandfire. Researchon dune

andcoastalprairievegetationrestorationmaybe neededto enhanceexistingpopulations

or to preparefor reintroductions.Basicinformationaboutthebutterfly, its life history,

demography,and ecologicalinteractionsis neededto understandthepopulationdynamics

of thespeciesandto developefficient andeffectivestrategiesfor its recovery.

I. STRATEGY OF RECOVERY FOR THE PLANTS

BecauseMyrtle’s silverspotbutterfly hasdistinctneeds,its recoverystrategyis discussed

separatelyon page60

Thecommonthreatto all oftheplant speciesin thisplan is thedisplacementof habitatby

developmentandhabitatdegradationcausedby non-nativeplant species.This has

reducedthespecies’ranges,numbersof populations,andpopulationsizes. The
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fundamentalstrategyfor recoveryofthesespeciesis to protectexistingpopulationsand

habitatfrom furtherlosses,restoredegradedhabitat,and ensuretheestablishmentof

largerandmorenumerouspopulationsover agreaterproportionofspecies’historic

ranges. Theserestoredhabitatsand populationsmustbe assuredthattheirconservation

will continueover the long term.

PlantSpecies

Theplant specieswill be recoveredby restoringandprotectingdunehabitatson which

they(andwhenapplicable,theirpollinators)depend.Assuringlong-termprotectionof

public andprivately-ownedhabitatis essential.Carryingout existing land-useplanswill

bevery important,andhabitatconservationplans,asprovidedfor listed animalsby the

EndangeredSpeciesAct, arelikely to contributeto long-termhabitatprotection. Once

land is protected,theprimarymeansto accomplishrecoveryis throughan aggressive

programto controlnon-nativeinvasiveplantspecies.Sound,peerreviewedsite-specific

managementplanswill be necessary.Long-termcommitmentofresourcesby public

agenciesto managementwill be essentialto the long-termconservationofthesespecies.

A certainamountof trial anderror(adaptivemanagement)will beneededto ensurethat

managementprocedureswork asintended.Habitatrestorationandprotectionof existing

populationsofthe existingplantsmustbe conductedasintegratedexperimentsaimedat

expandingtheseplants’ populationsandranges.While reintroductioncannotbe allowed

to substitutefor protectionofexistingpopulations,it is worth investingin reintroduction

experimentsbecausethereis ampleevidencethatplantslike thespeciesof Chorizanthe

areefficient colonists,andGilia tenuflora spontaneouslycolonizesrecentlystabilized

dunes.Whendunevegetationis restored,“natural” colonizationby listed (andother)

plantswill beeffectiveonly whensourcepopulationsarenearby. Whentheyarenot,

interventionto acceleratecolonizationmaybejustified. Thedubiousrecordfor

reintroductionsto dateis partlydueto lackofreplication,useof small samplesizesand

small habitatpatches,andto lackof experiencein dunemanagement,restoration,or

reintroduction. Thisrecoveryplanencouragesmanagersto gainexperience,thento

experimentwith reintroductionsthatcould acceleratethereturnof theseplantsto areas

from which theyhavebeenextirpated.
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Table 2. Summary ofOccurrenceData for Chorizanthehoweiil

Occurrence’ApproximateNumber of

and Location Size(hectares)2 Individuals
NDDB No. 1 50.6hectares 20,000(1988)
MacKerricher StatePark, (125.0acres) 20 (1993)
Mendocino County

Ownership
MacKerricher StatePark,
Calif. Dept. ofParks and
Recreation DPR ; Private

NDDB No. 3
Ten Mile Dunes,
Mendocino County

100
(1983)

MacKerricherStatePark
(DPR)

NDDB No. 4
Inglenook,
MendocinoCounty

100 (1983)
3,150±
(1988)

MacKerricherStatePark
(DPR)

NDDB No. 6
Ten Mile Dunes,
Mendocino Count

350
(1988)

MacKerricherStatePark
(DPR)

NDDB No. 7
Ten Mile Dunes,
MendocinoCounty

210
(1988)

MacKerricherStatePark
(DPR);Private

NDDB No.9
South ofFort Bragg

- (1958) Unknown

NDDB No. 10
MendocinoCounty

—(1993) Private,GrangeHall

(noNDDB No. available)
Cleone,MendocinoCounty

— 100 (1996) Private,Cleonesubdivision

TOTAL 50.6 hectares+
(125.0acres)

23,800

I Occurrencesareidentifiedby thenumberslisted in the 1997CaliforniaDepartment

of FishandGame(CDFG)NaturalDiversity DataBase(NDDB).
2 A dash(—) indicatesno dataareavailableatthis time.
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Table 3. Summary of OccurrenceData for Chorizanthepungensvar. pungens

Occurrence’
and Location

Approximate
Size(hectares)2

Number of
Individuals Ownership

NDDB No. 3
(NDDB Nos. 11,22,23)
Ft. Ord, Monterey County

Herbarium
sheets

(1919,198812])

to transferfrom DOD

NDDB No. 4
Point Pinos,
Monterey County

62.3 hectares
(153.9acres)

Herbarium
sheet

Unknown

NDDB No. 5
CypressPt., Monterey Co.

- Herbarium
sheet(1940)

Unknown

NDDB No. 6
Arroyo Seco,Monterey Co.

- Herbarium
sheet(1920)

Unknown

NDDB No. 7
Manzanita Park,
Monterey County

12.1 hectares
(29.9acres)

Herbarium
sheet
(1989)

CountyofMonterey

NDDB No. 8
Naval PostgraduateSchool,
Monterey County

11.3 hectares
(27.9acres)

— (1992) U.S.Departmentof
Defense(DOD)

NDDB No.10
Pacific Grove,
Monterey County

- Herbarium
sheet

(1908)

Unknown

NDDB No.12
Pajaro River,
Monterey County

- Herbarium
sheet
(1936)

Unknown

NDDB No.13
Seaside,Monterey County

- Herbarium
sheet(1950)

Unknown

NDDB No.14
Watsonville Junction,
Monterey County

- Herbarium
sheet
(1936)

Unknown

NDDB No. 16
Marina Dunes,
Monterey County

4.5 hectares
(11.1acres)

Map
(1987)

Private

NDDB No. 17
MarinaDunes,MontereyCo

— Map 1987) Private

NDDB No. 18
Marina Dunes,Monterey Co

5.7 hectares
(14.1 acres)

Map
(1987)

Private
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Table 3. Summary of OccurrenceData for Chorizanthepungensvar. pungens (Cont.)

Occurrence’

and Location
NDDB No.19
Manresa StateBeach,
SantaCruz County

Approximate

Size(hectares)2[

Number of

Individuals
50

(1986)

Ownership
DPR

NDDB No.20
Castroville,MontereyCo.

Herbarium
sheet(1929)

Unknown

NDDB No. 21
Moss Landing, Monterey County

23.5hectares
(58.1 acres)

Herbarium
sheet(1952)

Unknown

NDDB No.24
Del Rey Oaks, Monterey County

Herbarium
sheet(1988)

Unknown

NDDB No. 25
Marina Dunes,Monterey County

Map
(1987)

Private

NDDB No.26
SanSimeon, SanLuis Obispo Co.

(

(1842)

Unknown

Fort Ord
MontereyCounty

4,224hectares
(10,456 acres)

14 000 000±
(1992)

DOD

SunsetStateBeach,
SantaCruz County

10.0 hectares
(24.7acres)

— DPR

DayValley,
SantaCruzCounty

<0.1 hectare
(<0.25acre)

100—1,000
(1994)

Private

FreedomBlvd.,
SantaCruzCounty

2.0 hectares.
(4.9acres)

1,000+
(1994)

Private

EastBellmarDrive,
SantaCruzCounty

0.1 hectares
(0.25acre

10,000
(1994)

Private

Cox Road,
SantaCruz County

<0.1 hectares
(0.25 acre)

100
(1994)

Private

MarinaStateBeach,
MontereyCounty

10.0 hectares
(24.7acres)

1,000±
(1994)

MarinaStateBeach
(DPR)

TOTAL 6,402+hectares.
(26,837+acres)

14,012,000+

Occurrencesareidentified
available.

by numberslisted in the 1997CDFG NDDB when

2 A dash(—) indicatesno dataareavailableatthis time.
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Table 4. Summary ofOccurrenceData for Chorizanthevalida

(Occurrence1
and Location

Approximate
Size hectares2

Number of
Individuals Ownership

NDDB No. 1
Russian Colony (1877)

NDDB No. 2
Lunny Pasture/
Abbotts Lagoon,
Mann County

1.7 hectares
(4.2acres)

100 (1980)
2,000(1984)
1,000(1986)
2,500(1988)
3,000(1989)
2,000(1990)
25,000(1991)
27,000(1992)
30,000(1993)

7570 (1994)

PointReyesNationalSeashore
(PRNS),
NationalParkService(NPS)

NDDB No. 4
Sebastopol,
SonomaCounty

NDDB No.5
Petaluma,
SonomaCounty

- Herbarium
label

(nodate)

TOTAL
[____________________

1.7 hectares 30,OO9(±)
(4.2acres) (_____________

I Occurrencesareidentifiedby numberslisted in the 1997CDFG NDDB.

2 A dash(—) indicatesno dataareavailableatthis time.
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Table 5. Summary of OccurrenceData for Erysimummenziesiissp.menziesii

Occurrence1

and Location

Approximate

Size(hectares)2

Number of

Individuals Ownership

NDDB No. 1
Pacific Grove,
Monterey County

1.9 hectares
(4.7acres)

<100(1987)
0 (1991)

(extirpated)

U.S. CoastGuard,
City lease

NDDB No. 4
Ten Mile River,
Mendocino County

577.1 hectares
(1,425.9acres)

Large
discontinuous

population
(1993)

Private;
(MacKerricherState
Park(DPR)

NDDB No. 5
PuddingCreek,
MendocinoCounty

3.7hectares
(9.1 acres)

<50 (1982)
100+ (1994)

Private
E. rn. menziesii
E. rn. concinnum

NDDB No. 7
Asilomar StatePark,
Monterey County

4.9 hectares
(11.6acres)

<100(1982) Asilomar StatePark
(DPR)

NDDB No. 8
SpyglassHill,
Monterey County

<100(1987) Private

NDDB No. 35
Point Pifios Lighthouse,
Monterey County

<20(1987)
(fewplants

remain)

Private

NDDB No.37
Signal Hill road.,
Montere Count

— Private

NDDB No. 38
Bird Rock Road.,
Monterey County

<10 (1988) Private

NDDB No. 39
Virgin Creek, SonomaCounty

2.8 hectares
(6.9acres)

>100(1990) MacKerricherState
Park(DPR),pvt.

NDDB No. 40
SpanishBay Golf Course,
Monterey County

7.7hectares
(19.0acres)

Unsuccessful
outplanting

(1987)

Private: restoration
site in golf course
(PebbleBeach)

TOTAL 598.1+ hectares
(1,477.9+acres)

600+

Occurrencesare identifiedby numberslisted in the 1994CDFG NDDB.
2 A dash(—) indicatesno dataareavailableatthis time.
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Table 6. Summaryof OccurrenceData for Erysimummenziesiissp.eurekense

Occurrencei
and Location

Approximate Size
(hectares)2

Number of
Individuals Ownership

U.S. Fish and Wildlife ServiceNDDB No. 1
Lanphere Dunes
Humboldt County

20.3hectares
(50.2acres)

>6,000(1988)

NDDB No. 2
NW ofMadRiver
Slough,
HumboldtCounty

18.5 hectares
(45.7acres)

500 (1988) BureauofLandManagement
(BLM); LouisianaPacific;
Private

NDDB No. 3
NorthofManila,Samoa
Peninsula,
HumboldtCounty

5.0 hectares
(12.4acres)

136 (1988) Private

NDDB No. 4
CoastGuard Station,
SamoaPeninsula,
Humboldt County

262.9 hectares
(649.6acres)

12,000(1988) BLM; City ofEureka;Private;
U.S. CoastGuard

NDDB No.5
SouthSpit,Humboldt
Bay, HumboldtCounty

178 (1991)
75?(1998)

Private(Texaco;Pacific
LumberCompany)

NDDB No. 6
Manila,
Humboldt County

4.6 acres 39 (1995) Private

TOTAL
Ij

04.8 + hectares
(2,235.7+acres)

18,800

Occurrencesareidentifiedby numberslisted in the 1997CDFGNDDB.

A dash(—) indicatesno dataareavailableat this time.
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Table 7. Summaryof OccurrenceData for Erysimum menziesiissp.yadonji

Occurrence’
and Location

Approximate
Size hectares2

Number of
Individuals Ownershipi

NDDB No. 1
SouthofSalinasRiver,
MontereyCounty

10.0 hectares
(24.7acres)

possibly
extirpated

(1980)

USFishand Wildlife
Service(FWS)

NDDB No. 2
Westof LapisSiding,
MontereyCounty

8.9hectares
(21.9acres)

13,900(1987) Private(RMC Lonestar
CementCompany)

NDDB No. 3
Lonestar,
Monterey County

(1982) Private(RMC Lonestar
CementCompany)

NDDB No. 4
MarinaDunes,
MontereyCounty

500 (1991) Unknown

NDDB No. 5
MarinaStateBeach,
ReservationRoad,
MontereyCounty

10.0hectares
(24.7acres)

300 (1985)
7,038(1996)

combinedNos.
S and6

DPR

NDDB No. 6
MarinaStateBeach,
nearFort Ord,
MontereyCounty

2.2 hectares
(5.4acres)

8,000(1986)
5,000(1987)
propagated
occurrence

DPR

TOTAL 31.1 hectares+

(76.9acres+)

14,700

Occurrencesareidentifiedby numberslisted in the 1997CDFGNDDB.

2 A dash~—) indicatesno dataareavailableatthis time.
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Table 8. Summaryof OccurrenceData for Gilia tenu~flora ssp.arenaria

Number of1Occurrence’
and Location

Approximate Size
(hectares)2 j__Individuals

8.0 hectares 700—1,000
(19.8acres) (1993)

Ownership ]

NDDB No. 1
SpanishBay GolfCourse,
MontereyCounty

PebbleBeach
Company

NDDB No. 2
NavalPostgraduateSchool
Dunes,City of Monterey

11.0 hectares
(27.2acres)

1498(1991)
1950(1986)

8—13,000
(1993)

DOD, U.S.Navy

NDDB No. 3
TiogaAve.,
City ofSandCity

— 10,000(1986)
5,000(1987)

25,000(1993)

Private

NDDB No. 4
MarinaStateBeach,
MontereyCounty

10.0 hectares
(24.7acres)

10,000(1985)
300 (1986)
20 (1992)

325 (1993)

DPR

NDDB No. 5
SalinasRiver StateBeach,
Monterey County

10.0 hectares
(24.7acres)

<10,000(1985)
10,000(1986)

1,665 (1987)
13,500(1993)

DPR

NDDB No. 6
SpanishBay GolfCourse,
MontereyCounty

— Extirpated Pebble Beach
Company

NDDB No. 10
Del Rey Oaks,
MontereyCounty

— 50 (1985)
Extirpated

(1996)

Unknown

NDDB No. 11
SpanishBay GolfCourse,
Monterey County

— Extirpated PebbleBeach
Company,transplanted
occurrence,

NDDB No.12
Fort Ord,
MontereyCounty

- Map(1992) DOD

NDDB No. 13-19
Fort Ord,
Monterey County

- Map(1992) DOD

NDDB No. 20
Fort Ord, Monterey County

(420acres) 42,600(1993)
2 million (1995)

DOD
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Table 8. Summary of OccurrenceData for Giia tenu!flora ssp.arenaria (Continued).

Occurrence’
and Location

Approximate Size
i~~e~)L

Number of
Individuals Ownership

NDDB No. 21
Fort Ord,
MontereyCounty

(9.4acres) 515 (1993) DOD

NDDB No.22
Fort Ord,
MontereyCounty

- 20(1992) DOD

NDDB No.23
Reservation/Seaside
Monterey County

0.01 hectares
(0.02acre)

500 (1994) Private

NDDB No. 24—26
Marina/ReservationRoad
MontereyCounty

— Report(1987)

NDDB No. 27
MarinaDunes
MontereyCounty

5.9hectares
(14.8acres)

2,295(1987) Private

NDDB No. 28
Marina,
MontereyCounty

— Report(1987)

NDDB No. 29
Mulligan Hill,
SalinasRiver Lagoon,
MontereyCounty

4.0 hectares
(9.9acres)

3,000—5,000
(1993)

Private(Scattiniand
Sons)

NDDB No. 30
WatertowerHill,
MossLanding,
MontereyCounty

4.0 hectares
(9.9acres)

400—600(1993)
200-500(1994)

Private
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Table 8. Summary of OccurrenceData for Cilia tenu~flora ssp.arenaria (Continued).

Occurrence’
and Location

Approximate Size
(bectares)2

Number of
Individuals__J~ Ownership

698 (1993) DODNDDB No.31
FortOrdllmjin,
MontereyCounty

13.7 hectares
(34.1 acres)

NDDB No.32
Asilomar StatePark,
Monterey County

5.0 hectares
(12.4acres)

550 (1993) DPR

NDDB No.33
SunsetStateBeach,
MontereyCounty

4.1 acres 5,000(1995) DPR

<200 (1994)
(experimental)

11O~435+J
j______________

Private:conservation
easement

SandDollar ShoppingCenter,
MontereyCounty

—

TOTAL 1,833.6+hectares
4,531.2+acres

Occurrencesareidentifiedby numberslisted in the 1997CDFGNDDB wherethey
exist.

2 A dash(—) indicatesno dataareavailableatthis time.
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Table 9. Summary of OccurrenceData for Layjacarnosa

Occurrence’
[ and Location

NDDB No. 1
SantaBarbara County

Approximate
Size(bectares)2

—

Number of
.1 Individuals

extirpated?

.1 OwnershipDOD, VandenbergAir ForceBase
NDDB No.2
North SpyglassHill,
MontereyCounty

— 0 (1984)
0 (1989)

seeded1993

Private(Del Monte
ForestFoundation)

NDDB No. 3
SpyglassHill Dunes,
MontereyCounty

<100(1987)
Extirpated

Private(Pebble
Beachcompany)

NDDB No.4
Point Pinos,
MontereyCounty

— Typelocation
(1912)

0 (1987)

DOT

NDDB No. 5
Pico Ave., Pacific Grove,
MontereyCounty

5 (1990) Private

NDDB No. 7 (PRNS#10,13)
KehoeBeachDunes,
MannCounty

100+(1987)
125 (1990)

PRNS(NPS)

NDDB No.8(PRNS#2)
Abbotts Lagoon,
Mann County

13.13 hectares
(32.5acres)

118 (1988)
1,500(1989)
3,700(1990)

PRNS(NPS)

NDDB No.9
McNutt Gulch,
HumboldtCounty

20.6 hectares
(50.9acres)

>500
(1987)

Private

NDDB No. 10
Mattole River Mouth,
HumboldtCounty

10.9 hectares
(26.9acres)

>1,000(1987) BLM, Arcata
ResourceArea

NDDB No. 11
LanphereDunes
HumboldtCounty

58.3 hectares
(144.1acres)

30,000+(1991) FWS; Private

NDDB No. 12
SamoaPeninsula,
HumboldtCounty

196.3 hectares
(485.1 acres)

30,000+(1991) BLM; City of
Eureka;DOD; U.S.
CoastGuard

NDDB No. 14
Mouth ofMadRiver,
HumboldtCounty

—(1963)
0 (1987)

Extirpated

Private
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Table 9. Summaryof OccurrenceData for Layja carnosa (Continued).

Occurrence’
and Location

Approximate
Size(hectares)2

Number of
Individuals Ownership

DPRNDDB No.15
Little River StateBeach,
Humboldt County

-(1937)
0 (1987)

Extirpated

NDDB No. 17
Manila, SamoaPeninsula,
HumboldtCounty

109.7hectares
(271.1acres)

42,000(1991)
200,000—500,000

(1993)

PVT, BLM,

NDDB No. 19 (PRNS#6)
MannCounty

8.1 ha
(20.1 acres)

40 (1988)
more(1989)

PRNS (NPS)

NDDB No. 20
Mann County

2.1 ha
(5.3acres)

99 (1989) PRNS(NPS)

NDDB No. 21 (PRNS#5),
MannCounty

12.8ha
(31.8acres)

12 (1988)
few(1992)

PRNS(NPS)

NDDB No. 22 (PRNS#2),
Main County

5.5ha
(13.7acres)

78 (1988)
2,290(1989)

PRNS(NPS)

NDDB No. 23, (PRNS#8)
MannCounty

12(1989) PRNS(NPS)

NDDB No. 24, (PRNS#4)
Main County

36(1988) PRNS(NPS)

NDDB No. 25, (PRNS#1)
(PRNS#7)

MannCount (PRNS#12

—

—

—

#1 2,140(1988)
#7 790(1984)

#12 200(1991)

PRNS(NPS)

NDDB No. 26, (PRNS#11)
MannCounty

107(1991) PRNS(NPS)

NDDB No. 27
South Spit,
Humboldt County

103.1hectares
(255.4acres)

20,000
abundant(1998)

Private-Simpson
Timber, Texaco

NDDB No.28
VandenbergAFB,
SantaBarbaraCounty

0.1 hectares
(0.25acre)

80 (1998)
Additional200 in

nearbycolony
(1998

DOD, U.S. Air
Force

TOTAL
1

562.1+hectaresf
(1,390.2+ acres)

300,000
I

Occurrencesareidentifiedby numberslisted in theCDFG NDDB.
2 A dash(—) indicatesno dataareavailableatthis time.
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Table 10. Summary of OccurrenceData for Lupinastidestromil

Occurrence’
and Location

I ApproximateSize(hectares)2
—

Number of
Individuals_J Ownership

Observation Department of
(1985) Transportation (DOT);

U.S. Coast Guard

NDDB No. 1
PointPinos,Monterey
County

NDDB No. 2
AsilomarStatePark,
MontereyCounty

9.9 hectares
(24.5acres)

Observation
(1987)

DPR

NDDB No. 3
17 Mile Drive,
MontereyCounty

— Herbarium
sheet
(1919)

Private

NDDB No. 4
17 Mile Drive at Bird Rock,
MontereyCounty

- Private(PebbleBeach
Company)

NDDB No. 5
MossBeach,
Monterey County

— 2 colonies
(1985)

MossBeach(DPR);
Private

NDDB No. 6
Sawmill, Monterey County

— Extirpated
(1985)

Private

NDDB No. 7
MossBeach,MontereyCo.

— Extirpated
(1985)

Private

NDDB No. 8
17 Mile Drive,
Monterey County

(1948)
Private

NDDB No. 10
Signal Hill Road,
Monterey County

Map
(1987)

Private

NDDB No. 11
SpanishBay GolfCourse,
MontereyCounty

7.7 hectares
(19.0acres)

Transplant Private(PebbleBeach
Company)

NDDB No. 12 (PRNS#3)
Old Life SavingStation,
MannCounty

— 93 (1983)
107 (1987)

PRNS (NPS)

NDDB No. 13 (PRNS#1)
AbbottsLagoon,
Main County

155.0hectares
(383.0acres)

PRNS(NPS)
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Table 10. Summary of OccurrenceData for Lupinus tidestromli (Cont’d.)

Occurrence’
and Location

Approximate
Size hectares2

Number of
Individuals OwnershipI

NDDB No. 14 (PRNS#2)
North Beach,Mann County

7.2 ha
(18acres)

6 (1983)
9 (1988)

152(1993)

PRNS(NPS)

NDDB No. 15 (PRNS#4)
Abbotts Lagoon,north,
Main County

— 30 (1990) PRNS(NPS)

NDDB No. 16
Navytestsite, MannCounty

1.4 hectares
(3.6acre)

21(1991) PRNS(NPS)

NDDB No. 17
GoatRock,SonomaCounty

0.01 hectares
(0.02acre)

100+(1987)
30 (1994)

DPR

NDDB No. 18
Dillon Beach,MannCounty

— 2 (1992)
0 (1995—6)

Private
(LawsonsLanding)

NDDB No.19
OceanView Blvd.,
MannCount

- Map (1987) Unknown

NDDB No. 20
PointReyesNational
Seashore,MannCounty

32 acres 5,940(1995) NPS

No number
BodegaHead,Sonoma
County

— Unknown. Reported
from thisareaby Best
(1996).

TOTAL 202+hectares

(500+acres)

6,373

I Occurrencesareidentifiedby numberslistedin the 1997CDFGNDDB andCalif

Dept.ofFishand Game1985b.
2 A dash(—) indicatesno dataareavailableatthis time.
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PlantIdentification FIGURE 1

Cho’rizanthehoweliii
RECOVERYPLAN

Source: Abrams, L. 1950.
IllusnaredFloraofdiePacificSrares,VoL II, Fig. 13Z6.
SmnfordUniversityPress,Stanford,CA.
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Source: Abrams, L. 1950.
Illustrated Floraof thePacificStares, VoL II, Fig. 1321.
Stanford UniversityPress.Stanford, CA.

PlantIdentification
Chorizanthepungensvar. pungens

RECOVERY PLAN
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Plant Identification FIGURE3

Cho’rizanthevalida
RECOVERY PLAN

Source: Abrams,L. 1950.
II1ustra~edFloraof thePacificStates,Vol. H, FLg. 1325.
StanfordUnivetsityPress,Stanford,CA.
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PlantIdentification FIGURE 4
Erysimummenziesiissp.eurekense

RECOVERYPLAN

Source: Price, RA. (1987);Price573,Fig. 28.
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PlantIdentification FIGURE 5
E7ysimummenzjesussp.menz~esu

RECOVERY PLAN

Source: Price,RA. (1987); Price571,Fig. 27.
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Source: Price,R.A. (1987);Price807,Fig. 28.

PlantIdentification
Erysimummenziesiissp.yadonii

RECOVERYPLAN
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PlantIdentification FIGURE 7
Gilia tenuiflora

RECOVERYPLAN

Source: Abrams, L. 1951.
Illustrated Floraof the Pacific States, Vol. III, Fig. 4024.
StanfordUniversityPress,Stanford,CA.
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Plant Identification FIGURE 8
Layja carnosa

RECOVERY PLAN

Source: Abrams, L. and R. Ferris, 1960.
Illustrated Floraof thePacificStates, Vol. lv, Fig. 5250.
Stanford UniversityPress, Stanford, CA.
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PlantidentifiCation FIGURE 9
Lukinustidesrrornii

RECOVERYPLAN

Source: Abrams, L. 1950.
Illustrated Flora of the Pacific States, Vol. II, Fig. 2625.
Stanford UniversityPress, Stanford, CA.

87



Identification FIGURE 10

Myrtle’s SilverspotButterfly

RECOVERY PLAN

Source: William H. Howe,1975.
The Butterflies ofNorth Amertca.
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Speyeriazerenemyrtleae,male

Speyeriazerenemyrdeae,female



II. RECOVERY

A. OBJECTIVE AND CRITERIA

Theimmediateobjectiveof this recoveryplanis to minimizethethreatsto thespecies

andthehabitatsuponwhichthey depend.

Theplan’sprimaryobjectiveis to delist all eight taxacoveredby theplanin a minimum

of twentyyears,with thepossibleexceptionof Chorizanthevalida, which is knownfrom

only onesite. Reclassificationto threatenedstatuswill comebeforedelistingfor the

endangeredChorizanthehowellii, C’. valida, Erysimummenziesii,Gilia tenuflora ssp.

arenaria, Layia carnosa,Lupinustidestromii,andMyrtle’s silverspotbutterfly. The

recoveryobjectivefor thethreatenedChorizanthepungensvar.pungensis delisting,

possibly in 10 yearsif recoveryactionsproceedquickly andeffectively.

Althoughknowledgeof thelife historiesof thesetaxais limited with respectto

requirementsfor theirshort-andlong-termsurvival,criteriafor downlistinganddelisting

areestablishedhereusing thebestavailableinformation.Thesecriteriawill be revised

andquantifiedasadditionalinformationis providedby monitoringprogramsand

documentedmanagementresults.

RecoveryCriteria

A. Downlisting Criteria for thePlants

ForChorizanthehowellii, Chorizanthevalida, thethreeendangeredsubspeciesof

Eryngiummenziesii,Layia carnosa,Lupinustidestromii, andMyrtle’s silverspotbutterfly

(Speyeriazerenemyrtleae),the following conditionsmustbemetbeforeconsideringtheir

reclassificationto threatenedstatus:

1. Habitatoccupiedby thespeciesthat is neededto allow delistinghasbeensecured,

with long-termcommitmentsand, if possible,endowmentsto fund to conservation

of thenativevegetation,
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2. Managementmeasuresarebeingimplementedto addressthethreatsof invasive

speciesand otherproblems,includinggrazing,pedestrians,andoff-roadvehiclesat

somesites.

3. Monitoring revealsthatmanagementactionsaresuccessfulin reducingthreatsof

invasivenon-nativespecies.

4. Additional restoredhabitathasbeensecured,with evidenceof eithernaturalor

artificial long-termestablishmentofadditionalpopulations,andlong-term

commitments(andendowments,wherepossible) to fundconservationofthenative

vegetation.

In additionto thesecriteria,for Chorizanthevalida (Sonomaspineflower)to be

consideredfor downlisting,

1. Managementplansmustbe approvedandimplementedfor the onepopulation,and

2. Two additionalpopulationshavebeenestablishedandsustainedwith long-term

management.

B. Delisting Criteriafor thePlants

Full recoveryof thesetaxawill be achievedwhenthedunesystemstheyinhabitare

secure,with experienceto demonstratethatexoticplants and otherthreats(recreational

use,off-roadvehicles,etc.)arecontrolledandmanagershavedemonstratedtheirability

to keepthethreatsundercontrol. Thetaxaneedto be securein theirpresently-occupied

ranges,andopportunitiesshouldbe takento introducetheseplantsto restoredhabitatin

ornearhistoric ranges.To be countedtowardrecovery,(re)introducedpopulationsshould

be naturallyreproducingin vegetationthat alsoappearsto be persistingwithoutexcessive

maintenanceor “gardening.” Theareaoccupiedby theplantsshouldincrease

commensuratewith improving habitatconditions. Thedeterminationthatdelistingis

possiblemustbe basedonat leastfifteen yearsof monitoringfor theendangeredtaxa,to

includewet anddroughtyears. For someof thespecies,aspectsof demographyand

populationbiology mustbe understoodto beassuredthatpopulationsarelikely to persist.

Thespeciescanbe consideredfor delistingwhensitesaresecurefromhabitat

modification(development),occupiedhabitatis stableor improving andfreeofweed

invasion.

ThethreatenedChorizanthepungensvar.pungens(Montereyspineflower)maybe

consideredfor delistingwhen: 1) theFortOrd disposalandreuseprocesshasledthe
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managementagenciesto develop,fund,andimplementpermanentprotectionplansfor the

species’habitatincludingpermanenticeplantsuppressionprograms,and2)beach-dune

occurrenceson StateParkandprivatelandsthroughoutits currentrangefrom SantaCruz

to theMontereyPeninsulaarecoveredunderapermanentprotectionplan. Plansatthe

time ofwriting to conserveroughly60 percentof FortOrd appearsufficient for recovery

of the interioroccurrence.A reassessmentwould bemadeshouldplanscall for

conservationof lesshabitat. Existing managementalongthecoastattheStateParksunits

needto be supplementedwith protectionandmanagementon privatelandsto be

determinedafterathoroughanalysisofthebeachpopulations.

Thespecificdunesystemsrequiredfor therecoveryof eachspeciesareasfollows:

• Chorizanthehowellii (Howell’s spineflower)maybe consideredfor delisting

whenrestorationof habitatatMacKerricherStateParkandvicinity (TenMile

Dunes),includingeradicationof Europeanbeachgrassand expansionof populations

into restoredhabitat,hasbeenaccomplished.Monitoring andhistorystudiesshould,

by then,demonstratethattheareaoccupiedby theplant is increasingandthat

populationsarenotbeinglost to recreationalactivity.

• Erysimummenziesii(Menzies’ wallflower) canbeconsideredfor delistingwhen

studieshaveelucidatedits life historyrequirementssothatit is possibleto predict

theresponsesofpopulationsto managementandtheirviability and:

1. Thedunesystemswith theplan’sthreesubspeciesareactivelyprotectedfrom

recreationalviolations,particularlyby ORVs(guaranteedfundingto enforce

ordinances),development,invasiveweeds(including Europeanbeachgrass,

iceplant,andyellowbushlupine for subspecieseurekensein HumboldtCounty

andiceplantfor theentirespecies),andpredators(deerin MontereyCounty).

2. Eachoccupieddunesystemhasreasonablenumbersof plantsdistributedwidely

enoughto minimize therisk from accidentalorcatastrophicevents.Because

theseareshort-livedplantsin afluctuatingenvironment,this planprovidesonly

tentativerecommendationspendingresultsof demographicand monitoring

studiesoveradecadefrom now. For E. m. ssp.eurekense,theplansuggests

that3 populationsin theHumboldtBay dunesystemswith 300 individuals and

2 populationswith 5,000ormoreindividuals. ForE. m. ssp.menziesii,the

plantshouldbe presentat4 or moredistinctsites,with 5 separatepopulations

with an averageof 300plantsand2 populationswith an averageof 5,000

individuals. For E. m. ssp.yadonii, theplantshouldbe presentthroughoutits
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presentrangefrom southof SalinasRiverto MarinaDunesandpotentiallythe

Fort Ord area. At least2 populationsshouldaverageatleast5,000individuals

and3 shouldaverage300 ormore.

• Gilia tenuflora ssp.arenaria (Montereygilia) canbe consideredfor delisting

whenhabitatthroughoutits rangein theMontereyBay Dunesfrom MossLandingto

aboutSandCity, andfrom dunesin andnearAsilomarStateParkon theMonterey

Peninsulais:

1. Protectedfrom encroachmentofnon-nativespecies,recreationalactivity

(including ORVs andhorses),anddevelopment;

2. restoredto nativevegetationat properdensitiesto allow naturalcolonizationby

this plant,

3. monitoredsufficientlyto assurethatlocal threatsarespottedpromptly and

4. hasenoughplantsat enoughlocationswithin theprotectedvegetationto

reasonablyassuretheviability ofthespecies.Specifically:

a. Occurrencesonprivatelandsareprotectedandmanagedfor atleast1,000

individualsper siteat NDDB# 1 (SpanishBay GolfCourse),23

(Reservation/Seaside),27 (MarinaDunes),29d(Mulligan Hill, Salinas

River Lagoon),30 (WatertowerHill, MossLanding),up to 20,000

individualsatNDDB# 3 (TiogaAvenue). All ofthesesitesarepartsofthe

MontereyBay Dunes,exceptfor SpanishBay GolfCourse.

b. At leastfour occurrenceson DOD (or landstransferredfrom DOD

ownershipatFort OrdorNavalPostgraduateSchool)sitesareprotected

andmanagedfor 1,000(NDDB# 21 and 31) to 10,000to 40,000(NDDB#

2 [PostgraduateSchool]and20 [Fort Ord]) individualsper site,and

c. Occurrenceson DPRlandsareprotectedandmanagedfor 1,000(NDDB# 4

and23) to 10,000(NDDB# 5) individualspersite.

Layja carnosa(beachlayia) canbeconsideredfor delistingwhen

1. theHumboldtBay dunesystem,on both thenorth and southspits,has

substantiallyall ofthe Europeanbeachgrassremovedfrom theforedune.Dune

stabilizationto protectbuildingsandroadscanprobablybeaccomplishedusing

nativegrasses;theextracostand effort would beoutweighedby thebenefitof

gettingAmmophilaout ofstormerosionareas.Iceplant,yellowbushlupine,

andpampasgrass(Cortaderia]ubata)mustbe greatlyreduced,degradeddunes

restored,andvehiclemanagementimplemented(including fencingand/or
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patrollingwhereneeded).New coloniesofLayia carnosamustbeestablished

andpersistfor at least10 years,andmonitoringfor atleast15 yearsshould

demonstratethatLayia carnosanumbersareincreasingin responseto the

availability ofrestoredhabitat. Theremustbe writtenassuranceof long-term

supportfor continuedmanagementofthedunesand for biological monitoring.

2. The extendedpopulationat Point ReyesNational Seashoreis expandedin

responseto thesamemeasuresdescribedfor theHumboldtdunes.Themain

exoticplantproblemsto be addressedareforeduneEuropeanbeachgrassand

iceplant.

3. TheoccurrencessouthofSanFranciscoin theMontereyBay andVandenberg

dunesystems(NDDB# 3 [SpyglassHill Dunes],4 [PointPinos],5 [PicoAve.,

PacificGrove],and28 [VandenbergAir ForceBase])havereceivedforedune

beachgrasscontrol,iceplantmanagement,aremanagedandenhancedto protect

5,000individuals ormorepersite.

Lupinustidestromii (Tidestrom’slupine)canbe consideredfor delistingwhen

1. thenumbersofindividualsin theextendedhabitatat PointReyesNational

Seashoreaverages10,000,asshownby atleast15 yearsof monitoringandthe

Seashoreis makingprogressin removingEuropeanbeachgrassfrom foredunes

anderadicatingiceplants.

2. DPRmanagesanaverageof 5,000individualsin theMontereyregion

(AsilomarStateBeachandvicinity) andtheplantcanbe restoredand managed

to havean equally largepopulationin the Sonomaregion(Dillon Beach).

Habitatrestoration(includingallowing enoughbaresandfor it andassociated

short-livedplants)musthavebeensuccessful,andit wouldbestrongly

desirableto haveLupinustidestromiiestablishingitself in restoredhabitat;and

3. Privately-owneddunesystemswith thisplantareprotectedandenhancedand

arestableor improving (NDDB occurrences#4,8, 10, 11, 18, and 19).

C. DownlistingCriteria for Myrtle’s SilverspotButterfly

TheMyrtle’s silverspotcanbe reclassifiedto threatenedstatuswhen—

1. Thehabitatof thenorthwesternMain County/southwesternSonomaCounty

populationof this speciesis protectedin perpetuity.

2. Two newpopulationshavebeendiscoveredor re-introducedatsuitablesitesthat

havebeenprotectedin perpetuity.
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3. Adequatefunding for managementof all sitesis assuredandadaptivemanagement

planshavebeendevelopedandarebeingimplemented.

4. Annualmonitoringhasshownthefive populations(threeexisting,two new)

cumulativelyto haveatotal ofmorethan 10,000adultsin eachof tenyears,with no

individual populationhavingfewerthan200 adults in any yearandno recentsevere

declines.

D. Delisting Criteria for theMyrtle’s silverspotButterfly

1. Ninepopulationsof thespecieshavebeenestablished(threeexisting, six discovered

orre-introduced)on habitatprotectedin perpetuity. If appropriatesiteshavebeen

identified in thescreeningandprioritizationprocess,at leasttwo of these

populationsshouldbe southoftheGoldenGate.

2. Adequatefundingfor managementofall sitesis assuredandadaptivemanagement

planshavebeendevelopedandarebeingimplemented.

3. Annualmonitoringhasshowntheninepopulationscumulativelyto haveatotal of

morethan45,000adultsin at leasteightoftenyears,no fewerthan10,000adults

cumulativelyin any year,no individualpopulationhaving fewerthan 100 adultsin

anyyear,andno recentseveredeclines.
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B. NARRATIVE OUTLINE FOR RECOVERY ACTIONS ADDRESSING

THREATS

1. Protect habitat ofthe listed speciesand their occurrenceson private lands.

Thelisted speciesaddressedin this planshouldbe securedwheretheyoccuronprivate

landsthroughconservationeasements,conservationagreements,orpurchasewherethere

arewilling sellers. This is necessaryto preventfurtherdeclinesin distributionand

abundanceof the listed speciesfrom lossand degradationof habitat.Thedevelopmentof

cooperativeweedcontrolprogramswill greatly facilitaterecoveryofthesespecies,soit is

ahighpriority to developlandownerincentivesandprovidingfundsfor controlof

invasiveexoticvegetationis ahigh priority. This taskregularly refersto “occurrences”as

definedby theNDDB. Readersareremindedthat “occurrences”areconvenientunitsfor

storingdata,anddo not necessarilycoincidewith biological populationsnorwith

geographicunitsof vegetationor geologicalfeaturessuchasthedunefields uponwhich

theseplantsdepend(seecommenton page14).

1.1 Protect habitat for Chorizanthehoweiii.

Two occurrencesof Chorizanthehowellii (“A” Springer-SheppardandWardAvenue

occurrences)on privatelandswithin MendocinoCounty(Table2) mustbe protected.

1.11 Inform landowners

TheCaliforniaDepartmentofParksandRecreationis knowledgeableof

occurrencesunderits jurisdictionandcanprovidelocal expertisein soliciting

voluntaryassistancefrom privatelandownersfor theprotectionof thisspecies.

Landownercontributionsto achieveconservationfor thespeciesandhabitat

will assistin providingfor successfulrecoveryanddelistingthespecies.

Optionsto protectprivatelandsshouldbe pursuedthroughestablishing

conservationeasementsorpurchasewheretherearewilling sellers.
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1.12 Consult and inform local lead agencies

TheMendocinoCountyPlanningDepartmentshouldbe consultedregarding

conservationopportunitiesfor easements,acquisitionopportunities,andto

determineif thereareexistingeasements.ThePlanningDepartmentshouldbe

informedandmadeawareof theneedto appropriatelyuseandmanagelandto

preservetheplant andits habitat. Occurrencescanbe securedusingseveral

mechanisms— solicit privatelandownerparticipationand supportfor

recovery,establishconservationeasementsby thepropertyowner,establish

permanentresourcemanagementeasements,or fee acquisitionfrom willing

sellers. Supportfrom thelocal leadagenciesfor theprotectionof habitatfor

the speciesis essentialfor speciesrecovery.TheServiceand California

DepartmentofFishandGameshouldreviewdevelopmentproposalsand

commenton theadequacyoftheprotectivemeasuresfor thespecies.

1.2 Protect habitat for Chorizanthepungensvar.pungens.

SeveralknownoccurrencesofChorizanthepungensvar.pungensoccuronprivate

landswithin MontereyandSantaCruzcounties(Table4).

1.21 Inform landowners

Affectedlandownersshouldbe informedof effortsto recoverthespeciesand
invitedto participatein recoveryeffort andto preventinadvertentdestruction

of habitat. Seetask 1.11.

1.22 Consult and inform local lead agencies

Theplanningdepartmentsof MontereyandSantaCruzCountiesshouldbe

consultedto determinewhatexistingeasementsarein placeandto explore

opportunitiesfor easementsandacquisition. Seetask1.12.

1.3 Protect habitat for Lupinus tidestromli.

Five occurrencesofLupinustidestromii occuron privatelandsin MontereyCounty

(Table 10). Two occurrencesareon landsownedby thePebbleBeachCompanyand
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theSpanishBay Companywith activemanagementto provideprotectionfor this

species(Table 10, NDDB No. 4 and 11). Fouroccurrencesareon otherprivately-

heldlands(Table10,NDDB No. 3, 8,10, and18).

1.31 Inform landowners

Severallandownershaveexisting restorationprojectsthatprovideexamplesof

positivecooperationthat couldbe usedto solicit supportfrom other

landownersin recoveryofthespecies.Seetask 1.11.

1.32 Consult and inform local lead agencies

TheMontereyCountyPlanningDepartment(NDDB Nos. 3, 8, 10) and Mann

County(NDDB No. 18) shouldbeconsultedregardingconservation

opportunitiesfor easements,acquisitionopportunities,andto determineif there

areexistingeasements.Seetask 1.12.

1.4 Protect habitat for Layia carnosa.

Severaloccurrencesof Layiacarnosaoccuronprivatelandsin MontereyandHum-

boldt counties(Table9). Two occurrencesarein MontereyCounty,oneon lands

ownedby thePebbleBeachCompany. Oneoccurrence(Pico Avenue)occurson

private landin theCity of Pacific Grove. In HumboldtCounty, five occurrencesmay

be on privatelyheld lands. Oneoccurrenceis on landsownedby theFishand

Wildlife ServiceastheLanphereDunesunit oftheHumboldtBayRefuge(NDDB

No. 11).

1.41 Inform landowners

Seetask 1.11.

1.42 Consultand inform local leadagencies

TheHumboldtandMontereyCounty PlanningDepartmentsshouldbe

consultedregardingconservationopportunitiesfor easements,acquisition

opportunities,andto determineif thereareexistingeasements.Seetask 1.12.
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1.5 Protecthabitatfor Gilia tenu~florassp.arenaria.

Nine occurrencesof Gilia ienu~florassp.arenaria occuronprivatelandsin

MontereyCounty(Table8). Two occurrencesareon landsownedby thePebble

BeachCompany(NDDB No. 6 and11). Anotheroccurrenceis on privately-held

landsownedby RMC LonestarCementCompany(Table8). Theotheroccurrences

areon otherprivatelands. It is notknownif the landownersareawareofthe

presenceofthesespecieson theirland.

1.51 Inform landowners

Seetask1.11.

1.52 Consultand inform local leadagencies

TheMontereyCountyPlanningDepartmentshouldbeconsultedregarding

conservationopportunitiesfor easements,acquisitionopportunities,andto

determineif thereareexistingeasements.Seetask 1.12.

1.6 Protecthabitatfor Erysimummenziesii.

Five occurrencesofErysimummenziesiissp.menziesiiareon privatelandsin

MontereyCounty, in thevicinity of SpyglassHill, PointPii~osLighthouse,Signal

Hill Road,Bird RockRoadandtheSpanishBay Golf Course(Table5). In

MendocinoCountyaportionofone occurrenceof subspeciesmenziesiioccurson

privateland in theTenMile River area(NDDB No. 4). Presentlytheowner/manager

for thePuddingCreekoccurrence(No. 5) is unknown. TheCity ofFortBraghas

recommendedthatajoint public agencyacquisition/protectionplanfor thesitebe

developed,includingStateCoastalConservancy,StateParks,theCity andothers.

FouroccurrencesofErysimummenziesiissp.eurekenseareon privatelandsin

HumboldtCounty(Table 6). Oneoccurrenceis on landsownedby theFishand

Wildlife Serviceandis protected(NDDB No. 1). Thereareoccurrenceson private

landsin thevicinity ofthesouthspit at HumboldtBay(NDDB No. 5) andnorthof

Manila(SamoaPeninsula;NDDB No. 3).
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Two occurrencesofErysimummenziesiissp.yadonjiareon privatelandsin

MontereyCountyand areownedby Lone StarCementCompany(Table 7, NDDB

No. 2 and3).

1.61 Inform landowners

Seetask 1.11.

1.62 Consultandinform local leadagencies

TheHumboldtandMontereyCountyPlanningdepartmentsshouldbe

consultedregardingconservationopportunitiesfor easements,acquisition

opportunities,andto determineif thereare existingeasements.Seetask 1.12.

1.7 Protecthabitatfor Myrtle’s silverspotbutterfly.

Habitatfor thebutterflyat theMain CoastRanchshouldbe securedandmanagedto

benefit thesilverspot. Thishabitatmaybe securedby agreementwith the landowner

to protectfrom developmentthoseareasofhighestvalueto thesilverspotbutterfly.

Thelandownerhascommunicatedthattheconservationofthebutterfly is consistent

with the objectiveswith theplansfor theproperty(Sproul in litt. 1997). A formal

agreementbetweenthelandownerandtheServiceshouldbe pursued.If otherpri-

vately-ownedlandsin Main County andcoastalportionsof SonomaCountyare

determinedto supportoccurrencesof thesilverspot,theyshouldbe securedby

agreementwith the landowners.

2. Minimize threatsto theplantsandbutterfly.

Invasivenon-nativeplant speciesareimmediatebiological threatsto all of the listed plant

species.Invasiveplantsarealso aproblemfor Myrtle’s silverspot(i.e., competitionwith

nativelarval andadult food plants). Infestationsof invasiveplant speciesneedto be

controlled.

99



2.1 Minimize thethreatsfrom invasive,non-nativeplants. Apply control

measures.

Removalandcontrolofnon-nativeinvasiveplantsis one of themost critical

requirementsto recoverthespeciesandtheirhabitatsin this plan. Major peststo be

controlledareiceplant(Carpobrotusspp.),Europeanbeachgrass(Ammophila

arenaria), Frenchbroom(Genistamonspessulana),andyellow bushlupine (Lupinus

arboreus),aswell asothers(Ehrharta, Conicosia,Bromus, etc.).

2.11 Minimize threatsonprivatelands.

With agreementfrom private landowners,theinfestationof thefollowing non-

nativeplantsshouldbe controlled:Carpobrotusspp.andAmmophilasp. (at

numerouslocations),Genistamonspessulana(affectingChorizanthepungens

var.pungensandLupinusarboreus whereit is not). Controlmeasuresshould

be initiatedby handremoval,herbicideapplication,or othereffectivemethods

that haveleastadverselong-termconsequencesfor the listed species.

2.12 Minimize threats on public lands.

Establishor continueprogramson publicly-ownedlandsto controlnon-native

plantinfestations. PersonnelatPoint ReyesNationalSeashore,MarinaState

Beach,AsilomarStateBeach,SunsetStateBeach,MacKerricherStatePark

andLanphereDunesareimplementingmanagementprogramsto controlthe

spreadofinvasivenon-nativespeciesneartheknownoccurrencesof

Chorizanthevalida, C. pungensvar.pungens,Erysimummenziesii,Layia

carnosa,andLupinustidestromii (Tables3, 4, 5, 6, 7, 9 and 10). A more

aggressiveprogramto controlnon-nativeson BLM landsneedsto be supported

by thatagencythroughrecognitionandfunding. Techniquesthatsucceedin

enhancinghabitatsandoccurrencesoftheselistedspeciesshouldbe made

availableto othermanagersto augmentrecoveryefforts.

2.2 DeterpoachingofMyrtle’s silverspotbutterfly.

Collectingby unscrupulousindividualswasidentifiedasathreatin thefinal rule for

thebutterfly andspecificefforts maybeneededto preventpoaching.Suchactions
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mayincluderegularpatrolofknownsilverspothabitatat PRNSby law enforcement

personnelduringpeakflight daysto preventunauthorizedcollecting. Supportfrom

privatelandmanagersto cooperatewith theprohibitionof takewill enhanceefforts

to recoverthespecies.

3. Developmanagementstrategiesthrough a researchprogram to document the

listed species’life histories and their responsesto vegetationmanagement.

Habitatmanagementfor thespeciesin this recoveryplan is neededto controlthethreats

to their existence. Data must be obtainedto determinehow to conductthemanagement.

3.1 Examinethe interactionsof cattle grazing on the habitat ofthe listed plant

species.

Additional studies(i.e., cattleexclosurestudies,seedsetstudies,populationsizeand

densitystudies)areneededto understandtheeffectsofcattleon theseplant species

andto determinethebestmanagementpracticesto achieverecoveryobjectives.

3.2 Determinespecificsof the life history for the listed plant speciesand the

silverspot butterfly, aswell aseffectsofvegetationmanagementon the
plants.

3.2.1Obtain life history and response-to-managementdata for the listed
plants.

Fortheplants,life history andresponse-to-managementinformation is

generallyneededin thefollowing areas:

• seedproductionanddispersal.For example,studiesfocusedon seed

dispersal,germinationand otherpopulationattributesconductedfor Erysimum

menziesiiattheLanphereDunesby severalresearchershavebeendocumented

in PickartandSawyer(1998)thatshouldbe usedasareferenceto develop

guidelinesfor managementofthehabitatsthatcontainthe listed species.

Opportunitiesfor long termstudiesoccurat severalof theStateParks,

LanphereDunes,BLM landsandat PRNS.
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• seeddormancy,seedgerminationand seedlingestablishmentwith respectto

soil conditionsandcompetitionfrom otherplants.

• effectsof soil andvegetationdisturbance(gapsin vegetation)on recruitment

of seedlings.For example,substratedisturbancefrom recreationaluses,such

aspedestrianand/orequestriantrails and ORV use,hasbeenreportedto result

in adecreasein theoverall distributionsandpopulationsizesofChorizanthe

howellii, C. pungensvar.pungens,Gilia tenu~florassp.arenaria andLayia

carnosa. Theamountof openareaaroundLupinustidestromiihasbeen

observedto affectnaturalregeneration.Preliminaryobservationsof

Chorizanthepungensvar.pungensat Fort Ord(Table 3, NDDB No. 22 and 23)

andLayia carnosain HumboldtCounty(Table9) suggestthatthesespecies

occurin areaswith somelevel ofsubstratedisturbance,suchasaffordedby

low-intensityroadwayor recreationaluse. High- intensityrecreationaluses,

suchasuncontrolledORV use,however,havebeendocumentedto cause

excessivesoil disturbanceandhabitatloss.

• toleranceto sandburial anderosion

• experimentalresultsoneffectsofremovalofnon-nativespecies.

• effectsof vegetationmanagement(burning,herbicide,scraping,etc.) on

mixed standsofnon-nativeandtargetspecies.

• therelationshipbetweensubstratedisturbanceandinvasionby plantsthat

threatenopenhabitatrequiredby thelisted speciesandthehostandnectar

plantsusedby theMyrtle’s silverspotbutterfly

3.2.2Myrtle’s silverspot butterfly life history.

The variables influencing the length ofdiapause in the larvaeshouldbe

determined. Maj or mortality factorsalso shouldbe elucidated.Studiesofthe

life history requirementsofeachofthe listed plantspeciesandthehostand

nectarplantsofthebutterfly shouldbe conductedto betterunderstandtheir

specifichabitatcharacteristics.

3.3 Study differing managementtechniquesof cattle grazing to improve the

habitat of theMyrtle’s silverspotbutterfly.

Myrtle’s silverspotbutterfly occurs in separatepopulationswhoselong-term

persistencemaydependupon intercolonymovement.Thelossof suitablehabitat
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containinglarval foodplantsandadult nectarsourceswould makemovements

betweenpopulationsmoredifficult. Theeffect of grazingon thesilverspotbutterfly

andits hostplant (Viola sp.)requiresfurtherstudy. Intensivegrazingcouldcausethe

lossoflarval foodplantsandadult nectarsources,while amanagedgrazingregime

maycontrolthespreadofinvasivenon-nativeplantspecieswhichwould ultimately

outcompetethe larval food plants. Opportunitiesto conductsuchstudiesmayoccur

at PointReyesNationalSeashore.

3.4 Investigatethe ecologicaland limiting factors essentialfor habitat

managementand recovery of the silverspot.

Informationon theautecologyofthesilverspot’slarval foodplantandits responseto

both naturalsuccessionalchangesandcompetitionfrom introducedplantsis

necessaryto developmanagementplansto maintainviablepopulationsofthe

silverspot. Althoughapplicableinformationon this mattermaybe availablefrom

ongoingstudiesof thethreatenedOregonsilverspot(S. z. hippolyta),site-specific

informationmayneedto be developedfor theMyrtle’s silverspot.

Like theOregonsilverspot,Myrtle’s silverspotvisitsboth nativeandintroduced

plantsfor nectar. Thecurrentutilization ofnon-nativethistlesasnectarresources

shouldbe reducedby managingthehabitatfor nativenectarspecies.Non-native

thistlesareanindicatorof disturbedhabitatsandcouldpossiblyposeathreatto the

integrity ofsurroundingnativehabitat.Replacementofhabitatoccupiedby the

thistlewith nativespecieswill restorenaturalhabitatandprovideessentialresources

for theMyrtle’s silverspot. Thosenativeplantspeciesneedto be identifiedanda

restorationplandevelopedand implementedfor outplanting.

3.5 Continueinvestigationon cruciferrust effectsonErysimum menziesii.

Studiesthat havebeeninitiated on thewhite cruciferrust affectingthepopulation

viability ofErysimummenziesiishouldcontinueasarecoveryactionif they indicate

potentialsignificantimpactsandthepossibility of interventionto controlthedisease.

Casesofmanagementof fungalpathogensin wild plantpopulationsmight be found

in therealmsof rangemanagementor forestry. Theonly knowncaseof antifungal

agentsbeingconsideredfor useon endangeredplantsis with Torreyatwafolia, a

conifernativeto northwestFlorida.
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4. Manageoccurrencesandhabitats

Managementofthe listed plantspeciesandtheirhabitatwill dependuponinformation

gainedfrom monitoring,threatanalysisandthe evaluationofprotectionalternatives.It

will be importantto involve theexpertiseof local landowners,landmanagers,andspecies

expertsto developconservationprograms.Theremaybe differentmanagementprograms

for eachspecies.Themanagementprogramselectedwill requireperiodicreviewto

ensurethatit is effectivein protectingthespecies.

4.1 ManageChorizanthepungensvar. pungensoccurrences.

Developandimplementmanagementpracticesfor Chorizanthepungensvar.

pungensoccurrencesto ensureconservationofthespecies.

4.1.1 Establishaworkinggroupto collaboratewith privateand public

landowners and appropriate agenciesto developspecific
managementguidelines.

Seediscussionin 4.5.1 regarding the establishmentofa successful

collaborativeeffort betweenprivateandagencyefforts to providefor the

conservationof the listed speciesandtheirhabitats. Detailedrestoration

recommendationsfor coastaldunesystemscanbe foundin PickartandSawyer

(1998).

For bothpublicly andprivately-ownedoccurrencesin Montereyand SantaCruz

countiesand Cities ofMarinaand SandCity, agenciesandlandownersshould

collaborateto developspecies-specificresourcemanagementguidelines. The

Serviceshouldparticipatewith theMarinaDunesTaskForceto collaborateon

plansfor theMarinaDunes. TheCity ofSandCity shouldcontinuewith plans

for theduneswithin theCity aspartoftheirhabitatconservationplanning.

DPRshouldcontinueto collaborateon actionsatMarina,Sunset,andAsilomar

StateBeaches.

Workinggroupsoflandmanagersandbiologists,organizedinformallyor

underauspicesofgovernmentornon-governmentconservationorganizations,

shoulddevelopsite-specificmanagementpracticesto ensureconservationof
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thespecies.This shouldincludethepreparationofmanagementguidelinesto

addresscontrolof invasivenon-nativeplant species,insect/diseaseinfestation,

potentialfor reintroduction,bufferzonesto non-compatibleadjacentlanduses,

compatiblelevelsofrecreationaluses,andmonitoringstrategies.

4.1.2 Implement speciesmanagementguidelines.

Investigatecost-sharingfunding mechanismsto implement plan with

landowners. This could involve multi-parcelfunding andmanagement.

Implement ofthe managementguidelinesmay also bepossiblethrough

volunteerordonatedlabor, agencyfunding or a combination thereof.

4.2 ManageChorizanthehowellii.

Developand implementmanagementpracticesfor Chorizanthehowelliioccurrences
to ensureconservationof thespecies.

4.2.1 Establish a working group to collaboratewith private and public
landownersand appropriate agenciesto developspecific

managementguidelines.

Seediscussionin 4.5.1 regarding the establishmentof a successful

collaborative effort betweenprivate and agencyefforts to provide for the

conservationofthe listed speciesand their habitats. Detailedrestoration
recommendationsfor coastal dune systemscan be found in Pickart and Sawyer

(1998).

For privately-owned occurrencesin Mendocino County, establishan
interagency-landowner(s)collaborationto developresourcemanagement

guidelines. TheCaliforniaDPR shouldcontinueto work on conserving

occurrenceswithin MacKerricherStatePark.

Working groupsshoulddevelopmanagementpracticesto ensureconservation

ofthe species.Thepreparationofmanagementguidelinesshouldaddress

controlof invasivenon-nativeplantspecies,insect/diseaseinfestation,potential
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for reintroduction,bufferzonesto non-compatibleadjacentlanduses,

compatiblelevelsof recreationaluses,andmonitoringstrategies.

4.2.2 Implementspeciesmanagementguidelines.

Seekcost-sharingfundingmechanismsto implementplanwith landowners.

This could involve multi-parcelfunding andmanagement.Implementationof

themanagementguidelinesmayalsobe possiblethroughvolunteer/donated

labor,agencyfundingor acombinationthereof.

CaliforniaDPRshouldcontinueto implementmanagementactionsat

MacKerricherStatePark(e.g.,TenMile DunesRestorationPlan). These

actionsincludeplant/habitatprotection,fencing,revegetationand invasive,

non-nativeplant specieseradication.

4.3 ManageChorizanthevalida populations.

Developandimplementmanagementpracticesfor Chorizanthevalida populationsto

ensureconservationofthespecies.

4.3.1 Establish a working group to collaboratewith the National Park

Service(NPS)and appropriate agenciesto developmanagement
guidelines.

Seediscussionin 4.5.1 regarding theestablishmentofa successful

collaborative effort betweenprivate and agencyefforts to provide for the
conservationofthe listed speciesandtheirhabitats.Detailedrestoration

recommendationsfor coastaldunesystemscanbe foundin PickartandSawyer

1998).

Establishan interagencycollaborationto developresourcemanagement

guidelines. TheCaliforniaNative PlantSocietyMain Chaptershouldcontinue

to collaboratewith NPSonmonitoringthespecies.
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TheNPShasmonitoredthepopulationandhaveconductedgrazingexclosure

studies. Baseduponmoredetailedgrazingstudies,a grazingpolicy shouldbe

developedthatenhancesthe speciessurvival. Investigateestablishing

additionalpopulationswithin suitablehabitatareas. Sitesshouldbe identified

that would be ecologicallyappropriatefor potentialintroductionin historic

localities(Fort Ross,Sebastopol,Petaluma)aswell assitesatPoint Reyes

NationalSeashore.

4.3.2 Implement speciesmanagementguidelines.

Investigatecost-sharingfunding mechanismsto implementthemanagement

plan. This could involve multi-parcelfunding andmanagement.Fundingto

implementthemanagementguidelinesare expectedto continueto be available

from volunteer/donatedlabor;additionalagencyfunding shouldbe pursued.

4.4 ManageLupinus tidestromiioccurrences.

Developandimplementmanagementpracticesfor Lupinustidestromiioccurrences

to ensureconservationofthespecies.

4.4.1 Establish a working group to collaborate with private landowners

and appropriate agenciesto developspecificmanagement

guidelines.

Seediscussionin 4.5.1 regardingtheestablishmentofa successful

collaborativeeffort betweenprivateandagencyefforts to providefor the

conservationof the listed speciesandtheirhabitats.Detailedrestoration

recommendationsfor coastaldunesystemscanbe foundin PickartandSawyer

1998).

Forprivately-ownedoccurrences,establishan interagency-landowner(s)

collaborationto developresourcemanagementguidelines. DPR andNPS

shouldcontinueto collaborateon plansfor theoccurrenceatAsilomarState

BeachandPRNS,respectively.
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Working groupsshoulddevelopmanagementpracticesto ensureconservation

ofthe species.Managementguidelinesshouldbe developedto addresscontrol

of invasivenon-nativeplant species,insect/diseaseinfestation,potentialfor

artificial regeneration,bufferzonesto non-compatibleadjacentlanduses,

compatiblelevelsofrecreationaluses,andmonitoringprotocols.

Within PRNS,theoccurrencesofLupinustidestromii (Table10, NDDB No.

12, 13, 14, 15, 16, and20)arein areaslargely excludedfrom cattlegrazing.

Partof arareplant surveyatPRNSrecommendedreducinggrazingon dune

areasto protectsensitivehabitatandspecies(FowlerandFellers1984). All

occurrencesareawayfrom trails. Invasivenon-nativeplantsarean increasing

threatandsomeremovalhasbeeninitiated. Guidelinesshouldbe developedto

monitor encroachmentandremovesuchspecies.

4.4.2 Implement speciesmanagementguidelines.

Investigatecost-sharingfunding mechanismsto implementthemanagement

plan. This couldinvolve multi-parcelfunding andmanagement.Supportfor

implementingthemanagementguidelinesmayalsobe availablethrough

volunteer/donatedlabor, agencyfunding ora combinationthereof.

4.5 ManageLayja carnosaoccurrences.

Developandimplementmanagementpracticesfor Layiacarnosaoccurrencesto

ensureconservationofthespecies.

4.5.1 Establish a working group to collaborate with private landowners
and appropriate agenciesto developspecificmanagement

guidelines

A modelworkinggroupin HumboldtCountycalledTheDunesForumis a

local coalition oflandowners,communitymembers,privat.eorganizations,and

public agencies.Throughmonthly meetingstheypromotecoordinated,

regionalecosystemmanagementto conserveandrestoreduneecosystemsin

Humboldt County. Theyshouldbe contactedto providesuggestionson
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formationof workinggroupsin otherareasaswell asprovidinginformationon

successfuldunerestorationtechniques,trendanalysisofLayia carnosa,and

monitoringtechniquesandresults. CurrentlytheBureauofLandManagement

hoststhemeetings(contactJenniferAnthony-Wheeler,Botanist,707/825-

2316). Detailedrestorationrecommendationsfor coastaldunesystemscanbe

found in PickartandSawyer(1998).

Within theHumboldtCountyBeachandDunesPlanningArea, theCountyhas

initiatedapilot study to testvarioussamplingtechniquesfor occurrencetrend

analysisfor Layia carnosa(Table9, No. L-1 throughL-26). Thetwo major

issuesfor theseoccurrencesarehabitatlossandinvasionbyAmmophila

arenaria, LupinusarboreusandCarpobrotusspp.

Working groupsshoulddevelopmanagementpracticesto ensureconservation

ofthespecies.Managementguidelinesshouldbe developedto addresscontrol

of invasivenon-nativeplantspecies,insect/diseaseinfestation,potentialfor

reintroduction,bufferzonesto non-compatibleadjacentlanduses,compatible

levelsand/orseasonalityofrecreationaluses,andmonitoringstrategies.

Within PRNS,theoccurrencesofLayja carnosaarein areasexcludedfrom

cattlegrazing(Table9, NDDB No. 7 and8, and19 through26). Thereis little

orno foot traffic, but invasivenon-nativeplants,includingAmmophila

arenaria andCarpobroa~usspp.arealikely threat. Guidelinesto monitorand

controlencroachmentofsuchspeciesshouldbe developed.

VandenbergAFB shouldtakeimmediatestepsto conserveseedsfrom the

single,southernmostknownlocality for thespecies.Vandenbergshould

developspecificguidelinesfor its long-termpersistence,includingcontrolof

exoticplantsandhabitatrestorationaccompaniedby reintroduction,if

necessary.

4.5.2 Implement speciesmanagementguidelines.

Investigatecost-sharingfunding mechanismsto implement the management
plan. This could involve multi-parcel funding and management. Support for

109



implementingthemanagementguidelinesmayalso be availablethrough

volunteer/donatedlabor, agencyfunding oracombinationthereof Investigate

theuseof CaliforniaORV Division fundsfor dunerestoration,protective

fencing,signsandenvironmentaleducation.TheDOD shouldimplement

managementactionsfor theoccurrenceatVandenbergAFB.

4.6 ManageGiia tena~flora spp.arenaria occurrences.

Developand implementmanagementpracticesfor Gilia tenuflora ssp.arenaria

occurrencesto ensureconservationof thespecies.

4.6.1 Establish a working group to collaboratewith private landowners
andappropriateagenciesto developspecificmanagement

guidelines.

Seediscussionin 4.5.1 regardingtheestablishmentof averypromising

collaborativeeffort betweenprivateandagencyefforts to providefor the

conservationofthe listed speciesandtheirhabitats.Detailedrestoration

recommendationsfor coastaldunesystemscanbe foundin PickartandJohn

Sawyer(1998).

Forprivately-ownedoccurrences,agenciesandlandownersshouldcollaborate

to developresourcemanagementguidelines. TheDOD andBLM should

continueto coordinateon activities atFort Ord, asoutlinedin theFort Ord

HMP. TheDPRshouldcontinueto collaborateon actionsat Marina,Salinas,

andAsilomarStateBeaches.

Working groupsshoulddevelopmanagementpracticesto ensureconservation

of thespecies.Preparemanagementguidelinesto addresscontrolof invasive

non-nativeplantspecies,insect/diseaseinfestation,potentialfor reintroduction,

buffer zonesto non-compatibleadjacentlanduses,compatiblelevelsof

recreationaluses,andmonitoring strategies.
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4.6.2 Implement specificmanagementguidelines.

Investigatecost-sharingfunding mechanismsto implementthemanagement

plan. This couldinvolve multi-parcelfundingandmanagement.Supportfor

implementingthemanagementguidelinesmayalsobe availablethrough

volunteer/donatedlabor, agencyfunding or acombinationthereof.

Existing plansarebeingimplementedfor dunerestorationandprotectionat

MarinaandAsilomarStateBeaches.

4.7 ManageErysimum meuzieslioccurrences.

Removeexoticplants,controltrampling,andcontroloff-road vehiclesatErysimum

menziesiioccurrencesto ensureconservationofthespecies.Identify andimplement

any othernecessarymanagementpractices.

4.7.1 Establish a working group to collaborate with private landowners
and appropriate agenciesto develop specificmanagement

guidelines.

Seediscussionin 4.5.1 regardingtheestablishmentofa successful

collaborativeeffort betweenprivateandagencyefforts to provide for the

conservationofthe listedspeciesandtheir habitats.Participantsin The Dunes

Forumhavebeenactivein providingfor theprotectionandmanagementof

Erysimummenziesiiin HumboldtCounty. Detailedrestoration

recommendationsfor coastaldunesystemscanbe foundin PickartandSawyer

(1998).

Forprivately-ownedoccurrences,establishan interagency-landowner(s)

collaborationto developresourcemanagementguidelines.In Humboldt

County,BLM andtheFishandWildlife Serviceshouldcontinueto collaborate

with theCounty,StateandotherFederalagencieson managementpractices.

Workinggroupsshoulddevelopmanagementpracticesfor eachparcelto

ensureconservationof thespecies.Preparemanagementguidelinesto address

controlof invasivenon-nativeplant species,insect/diseaseinfestation,potential
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for reintroduction,bufferzonesto non-compatibleadjacentlanduses,

compatiblelevelsof recreationaluses,andmonitoring strategies.

Major issuesfor all theE. menziesiioccurrencesarehabitatloss,invasionby

Ammophilaarenaria, Lupinusarboreus(in HumboldtCounty)and

Carpobrotusspp.and ORV trespassviolationsin HumboldtCounty.

4.7.2 Implementspecificmanagementguidelines.

Investigatecost-sharingfundingmechanismsto implementthemanagement

plan. This couldinvolve multi-parcelfundingandmanagement.Supportfor

implementingthemanagementguidelinesmayalsobe availablethrough

volunteer/donatedlabor, agencyfundingor acombinationthereof.

DPRshouldcontinueto implementmanagementactionsatMarinaStateBeach

(E. rnenziesiissp.yadonii, NDDB No. 5 and6), AsilomarStateBeach(E.

menziesiissp.menziesii,NDDB No. 7), andMacKerricherStatePark(e.g.,Ten

Mile DunesRestorationPlan,affectingE. menziesiissp.menziesii,Table5,

NDDB No. 4). Theseactionsincludeplant/habitatprotection,fencing,

revegetationanderadicationofinvasive,non-nativeplantspecies.TheFish

andWildlife Serviceshould continueto implementactionsto eradicateLupinus

arboreusfrom E. menziesiissp.menziesiihabitatat LanphereDunes(NDDB

No. 1). TheFishandWildlife should supportthemonitoringof Erysimum

menziesiioccurrencesatthepreserveandconductperiodicmonitoringofthe

otheroccurrencesalongHumboldtBay.

4.8 ManageMyrtle’s silverspot butterfly habitat.

Developandimplementmanagementpracticesfor Myrtle’s silverspotbutterfly

populationsto ensureconservationof thespecies.
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4.8.1 Establish a working group to collaborate with private landowners
and appropriate agenciesto developspecificmanagement

guidelines.

Seediscussionin 4.5.1 regardingcollaborationbetweenprivateandagency

effortsto provide for theconservationofthe listed speciesandtheirhabitats.

Forprivately-ownedpopulations,establishan interagency-landowner(s)

collaborationto developresourcemanagementguidelines.

Working groupsshoulddevelopmanagementpracticesto ensureconservation

of thesilverspot,includingprescribed/controlledburning,mowing,controlof

brushand invasiveexoticplants,regulationof thatchlevels,enhancementof

naturalseedbedsof Viola aduncaandnativenectarplants.

4.8.2 Implement specificmanagementguidelines.

Investigatecost-sharingfundingmechanismsto implementthemanagement

plan. This couldinvolve multi-parcelfundingandmanagement.Supportfor

implementingthemanagementguidelinesmayalsobeavailablethrough

volunteer/donatedlabor,agencyfundingor a combinationthereof.

5. Monitor occurrencesandthreatsto determineeffectivenessof managementand

to establishdelisting criteria.

5.1 Monitor occurrencesto establishtrends.

Widepopulationfluctuations,bothspatiallyandtemporally,havebeenobserved

within populationsof Chorizantheva/ida andLayia carnosa. While this mayalsobe

truefor otherlisted species,datato confirmthis arelacking. Studiesshouldbe

conductedto documentpopulationdynamicsandcyclesto determinepopulation

trendsforeachspecies.Standardmonitoringmethodsneedto beusedto trackpopu-

lation datafrom oneyearto thenextand compareresultsbetweensites.

Severaltechniqueshavebeenappliedto samplingLayia carnosahabitatatthe

LanphereDunes. Therefinementshavereducedvariationandcompensatefor
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patchinessofoccurrencesincreasingtheaccuracyofestimation. Plotshavebeen

madelongerandnarrowerasdescribedin therevisedmonitoringplanfor Layia

carnosaattheLanphereDunes(Pickart1997).

Knowledgeableindividualsthathavepreparedmonitoringprogramsinclude:

Anni EicherandMignonneBivin, BotanicaNorthwestAssociates,P.O. Box 527,

Arcata,CA 95521,(707) 826—7235. Layja carnosa,developedsamplingdesignand

mappedpopulations.

JoanDorrell-Canepa,26185CarmeloSt., Carmel,CA 93923. Gilia tenuifolia

monitoring.

GaryFellers,USGSBiological ResourcesDivision, PointReyesNationalSeashore,

PointReyesStation,CA 94956. Chorizanthevalida, Layia carnosa,Lupinus

tidesiromii, Myrtle’s Silverspotbutterfly, samplingtechniquesandmonitoring.

LindaMiller, RestorationManager,Centerfor NaturalLandsManagement,6800

LanphereRd., Arcata,CA 95521,(707) 822—6378.Erysimummenziesii,Layia

carnosa,mappingandmonitoring.

TomMoss,California Departmentof Parksand Recreation,804 CrockerAve.,

PacificGrove,CA 93950. Chorizanthepungens,Erysimummenziesii,Layia

carnosa,Lupinushdestromii,dunerestorationandrecreationmanagement.

ReneePasquinelli,CaliforniaDepartmentofParksandRecreation,P.O.Box 440,

Mendocino,CA 95460. Chorizanthehowellii, Erysimummenziesii,dunerestoration

andrecreationmanagement.

AndreaPickart,U.S. FishandWildlife Service,HumboldtBay NationalWildlife

Refuge,1020 RanchRoad,Loleta,CA 95551,(707)733-5406).Erysimummenziesii,

Layiacarnosa,longterm monitoringdesign,samplingtechniquesanddune

restoration.
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JenniferAnthony-Wheeler,Botanist,BLM ArcataResourceArea, 1696Hendron

Road,ArcataCA 95521,(707) 825—2316. Erysimummenziesii,Layia carnosa,dune

managementandmonitoring.

5.2 Monitor effectivenessof reducing threats.

Standardsto measurethesuccessin reducingthelevelsofthreatsneedto be

developed.This will assistin thedeterminationoftheappropriatenessto downlist or

delist thespeciesthat no longerhaveactive,seriousthreatsandreviewthestability

oftheir habitats.

5.3 Survey likely habitat for additional occurrencesoflisted taxa.

Recently,newoccurrenceshavebeendiscoveredfor severalof the listed species.

This maybe dueto an increasein field surveyswithin potentialhabitat,and/oran

increasedawarenessof thespeciesdueto theirregulatorystatus. Surveysmayfind

additional occurrences.Whendiscoveriesaremadeit is theresponsibilityof the

surveybiologiststo reportthoseoccurrences,preferablywithin two months,to the

CaliforniaDepartmentof FishandGame’sNaturalDiversityDataBase. Every

effort shouldbe madeto initiate protectiverecoveryactionsfor newly-discovered

populations.

6. Coordinaterecoveryactionsto protectotherlisted speciesand speciesof special
concern.

Otherrareand endangeredwildlife speciesoccurwithin therangesof thesevenlisted

plantspecies.Managementactions,suchastheremovalof invasivenon-nativeplant

speciesthroughherbicideapplication,mayaffectthesespecies.Managementactions
shouldavoidadverseimpactsto thesespeciesandtheirhabitats,andactivelyinclude

themin recoveryactionsto facilitatetheirreoccupationof historic rangesandprevent

rangecollapseordeclinesin their abundance.

• TheSmith’s bluebutterfly (Euphilotesenoptessmithi)is Federallylisted asendangered.

It typically occursin fore andrearsanddunesin theMontereyBay region. Southof the

CarmelRiver thespeciesalsooccursin grasslandandcoastalscrubandtheinterface

betweenthesetwo habitattypes. Recoveryactionsfor Chorizanthepungensvar.
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pungens,Layia carnosa,Lupinustidestromii,Gilia ienuflora ssp.arenaria,and

ErysimummenziesiimayaffecttheSmith’s bluebutterfly wheretheyco-exist.

Managementactionsinvolving Federalfunding or permitsmustbe coordinatedwith the

U.S. FishandWildlife Service,Ventura,California.

• Thewesternsnowyplover (Charadriusalexandrinusnivosus)is listed asthreatenedby

theService. Nestinghabitatoccursalongsandybeachesandmight overlapwith

Chorizanthepungensvar.pungens,Gilia tenuflora ssp.arenaria,Erysimummenziesii,

Layiacarnosa,andLupinustidestromii. Recoveryactionsfor thosespeciesmayaffect

thewesternsnowyploverwheretheyco-exist.Westernsnowyploverhabitatshouldbe

fully consideredin planningprotectionmanagement,andrestorationstrategiesfor beach-

dunesystemspursuantto thisrecoveryplan,in orderto maximizemulti-species,

ecosystem-levelbenefits. Managementactionsinvolving Federalfundingorpermits

mustbe coordinatedwith theU.S. Fish andWildlife Service,Arcata,Sacramentoor

Ventura,California.Managementactionsshouldbe coordinatedwith Servicebiologists

from theVenturaandSacramentoFishandWildlife Offices.

• Marshsandwort(Arenariapaludicola)andGambel’swatercress(Rorippagambelii).

Recoveryactionsfor thesefederallyendangeredspecies,whichoccurin duneslack

wetlandsin the SantaMaria dunecomplex,shouldbe coordinatedwith recoveryactions

ofthis plan. Proposeddraftrecoveryactionsfor A. paludicola includeestablishmentof

reintroducedpopulations.This shouldbe coordinatedwith thedevelopmentofadune

restorationprojectat ahistoric locality at thePresidio,SanFrancisco.

• Nipomomesalupine (Lupinusnipomoensis).This state-listedendangeredspeciesis

endemicto PleistocenedunesoftheSantaMaria dunecomplex,andis threatenedby

coastaldevelopment.It shouldbe incorporatedin protection,restoration,and

reintroductionplanswithin this dunecomplex.

• Seasidebird’s-beak(Cordylanthusrigidus ssp.littoralis). This state-listedendangered

speciesis threatenedby coastaldevelopment,andshouldbe includedin restoration,

management,andprotectionplanswithin theMontereyBay dunecomplex. Inclusionin

recoveryactionsshouldavoid inadvertentadverseimpacts,andmaximizebenefitsof

restorationor reintroductionfor this species.
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• SanFranciscoLessingia(Lessingiagermanorum).This federallyendangeredlocal

endemicof theSanFranciscopeninsuladuneremnantsshouldbeincludedin restoration,

managementandprotectionplansfor coastaldunehabitatsthere.

Thefollowing speciesareof conservationconcern,althoughtheyarenot federallyor state

listed. Somearevery rare. Othersarehavedeclinedto uncommonor rarestatus. These

speciesshouldalsobe givenfull considerationin recoveryactions:

• ThePoint Reyesbluebutterfly (Icaricia icarioidesundescribedsubspecies)occursin

fore andreardunesin thePointReyesarea.Thespeciespupatein groundandtheirlarval

food is Lupinuschamissonis.Recoveryactionsfor Chorizantheva/idaandLayia

carnosamayaffect thePoint Reyesbluebutterflywheretheyco-exist.

• TheMain elfin butterfly (Incisaliamossiiundescribedsubspecies)inhabitstheDillon

BeachareaofMain Countywhereit inhabitsrockoutcropsandbluffs. Its larval food is

SedumspathuiWolium.Lupinustidestromii is recordedatDillon Beach,althoughit has

possiblybeenextirpated.Protectionandrestorationof Dillon Beachdunesshouldbenefit

L. tidestromii.

• Montereydunesscorpion(Pauroctonusmariti,nus)occursin sanddunesin the

MontereyBay area.Recoveryactionsfor Chorizanthepungensvar.pungens,Layja

carnosa,Lupinustidestromii, Gilia tenuflora ssp.arenaria,andErysimummenziesiimay

affecttheSmith’sbluebutterflywheretheyco-exist.

• Little bearscarabbeetle(Lichnantheursina)occurson coastaldunesatPoint Reyesand

likely in Sonoma,Main, SanFrancisco,andSanMateo Counties.Recoveryactionsfor

Myrtle’s silverspotbutterfly, Laylacarnosa,Lupinustidestromii,westernsnowyplover,

andotherspeciesmayaffect the little bearscarabbeetlewheretheycoexist.

•Globosedunebeetle(Coelusglobosus)occurson foredunesfrom BodegaBay southto

Ensenada,BajaCalifornia, Mexico. Recoveryactionsfor Myrtle’s silverspotbutterfly,

Layja carnosa,Lupinustidestromii,westernsnowyplover,andotherspeciesmayaffect

theglobosedunebeetlewheretheycoexist.

•barrierbeachtigerbeetle(Cicindelahirticollis gravida) occurson sandybeachesfrom

BodegaBay southto Ensenada,BajaCalifornia, Mexico. Recoveryactionsfor Myrtle’s
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silverspotbutterfly,Layia camosa,Lupinustidestromii,andwesternsnowyplovermay

affectthebarrierbeachtigerbeetlewheretheycoexist.

• Pink sandverbena(Abroniaumbellatassp.brevflora) occurson thestrandand

foredunesandpopulationsarewidely scatteredfrom SonomaCountynorth. Subspecies

umbellatais somewhatlessrareandrangesfrom SonomaCountysouth. Recovery

actionsfor Layia carnosaandErysimummenziesiimayaffectpink sandverbenawhere

theyco-exist. Recoveryactionsshouldincorporateprotectionand reintroductionofA.

umbellata,particularly in thenorthernportion(northof MontereyBay) of its historic

range.

• PointReyeshorkelia(Horkeliamarinensis)occurson earlyHoloceneandpre-Holocene

dunesoils from thevicinity ofFortBraggto SantaCruzCounty. Recoveryactionsfor

Chorizantheva/ida, Chorizanthepungensvar.pungens,Layia carnosa,Lupinus

tidestromii, Gilia tenuflora ssp.arenaria,andErysimummenziesiimayaffect Point

Reyeshorkeliawheretheyco-exist.

• Gairdner’s yampab(Perideridiagairdneri ssp.gairdneri) occursin coastalflats from

SonomaCountyto MontereyCounty. Recoveryactionsfor Chorizanthevalida,

Chorizanthepungensvar.pungens,Layiacarnosa,Lupinustidestromii,Gilia tenuflora

ssp.arenaria,andErysiniummenziesiimight affect Gairdner’syampahwhereits coastal

flats habitatis closeto dunesoccupiedby the listed species.

• Blasdal’sbentgrass(Agrostisblasdalei). Potentialrecoveryactionsinvolving

eradicationofnon-nativevegetationcouldhaveindirectadverseimpactsto thisrare

speciesatPointReyesand Dillon Beach. Conversely,this speciescouldbenefitfrom

duneprotectionandrestoration,andshouldbe incorporatedin restoration,management,

andprotectionplans.

• Coastaldunesmilk-vetch(Astragalustenervar. titi). Potentialrecoveryactionsin

MontereyBaydunecomplexcouldhaveindirectadverseimpactsto this extremelyrare

taxon. Conversely,this speciesshouldbenefitfrom duneprotection, restoration,and

reintroduction,shouldbe incorporatedin restoration,management,andprotectionplans.

• Round-headedChinesehouses(Collinsia corymbosa)andnorthcoastphacelia(Phacelia

insularis var. continentis).Potentialrecoveryactionsin northcoastandnorth-central
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coastdunesystems(andin SanFrancisco)couldhaveindirectadverseimpactsto these

very rareendemicnorth coastaldunespecies.Conversely,thesespeciesshouldbenefit

from duneprotection,restoration,andreintroduction,and shouldbe incorporatedin

restoration,management,andprotectionplans.

• Manyothercoastalduneplantspecieswhich haveundergonesignificantdeclinesin

distributionand abundancewithin north-centralorcentralcoastdunesystems(including

duneslacks)should be incorporatedin restoration,management,andprotectionplans

developedasrecoveryactionswithin theircurrentandhistoric ranges,in orderto avoid

inadvertentadverseimpacts. By maximizingbenefitsofdunerestorationand

reintroductionfor thesespecies,future rangecollapseandendangermentmaybe avoided.

Theyinclude: Nuttall’s milk-vetch(Astraga/us nuttal/ii), Californiasaltbush(Atriplex

calfornica),MontereyIndianpaintbrush(Casti/lejalatWolia), spineflower(Chorizanthe

cuspidata,including formerly-recognizedvarietiescuspidataandvillosa), coast

wallflower (Erysimumammophi/um),SanFranciscowallflower (Erysimum

franciscanum),yarrowleafgilia(Gilia mi/lefoliata),Kellogg’s horkelia(Horkeliacuneata

ssp.sericea),coastwildrye (Leymuspacflcus),Monardellaundulata(curly-leaved

monardella),Californiaragwort(Senecioca/Wornica— distinctivecoastaldune

populationsformerly recognizedasS. ammophi/usB. Greene),anddunetansy

(Tanacetumcamphoratum).FormerdominantspeciesLeymusmo//is, nowdiminishedto

very low frequencyand abundancein foredunes,should alsobe targetedfor ancillary

benefitsofduneecosystemrecoveryactions.

• Coastalduneplant specieswhichhaveundergonesignificantdeclinesin distribution

andabundancewithin thesouth-centralcoastdunesystems(including duneslacks)

shouldbe incorporatedin restoration,management,andprotectionplansdevelopedas

recoveryactionswithin theircurrentandhistoric ranges,in orderto avoid inadvertent

adverseimpacts. By maximizingbenefitsof dunerestorationandreintroductionfor these

species,futurerangecollapseandendangermentmaybe avoided. Theyinclude:beach

spectaclepod(Dithyreamaritima), LaGraciosaThistle(Cirsium loncho/epis),surfthistle

(Cirsiumrhothophi/um),compactcobwebbythistle (Cirsiumoccidentalevar.

compactum),Blochman’sleafy daisy(Erigeronblochmaniae),subshrubbywallflower

(Erysimuminsu/aressp.suffrutescens),andcurly-leavedmonardella(Monarde/la

undulata).
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7. Developecosystemrestorationandmulti-speciesreintroductionprojectsatdegraded

dunesystems.

Numerousdunesystemswithin thehistoric rangeoflisted speciesandspeciesofconcern

haveeitherreducedvalueornonefor thembecauseofpastorongoingdegradationof

habitatquality. Benefitsfor multiple speciescanbe efficiently regainedby establishing

habitatandpopulationrestorationprogramsfor theseundermanagedor degradeddune

systems.By returningindependentdunesystemswithin historic rangeof rarespeciesto

currentecologicalfunction,therisk of speciesextinctioncanbesubstantiallydecreased.

Dunesystemswith potentialhigh“yield” for multiple rarespeciesinclude:

• Northspit to MadRiverspit, HumboldtBay (multiple ownership).To maintainthe

benefitsofhabitatrestorationand populationprotectionat theLanpheredunes(nowa

NationalWildlife Refuge),exotic plantsinvadingfrom adjacentdunesin thedispersal
areamustbe controlled. Extant(andpresumedextant)speciesareLayjacarnosa,

Erysimummenziesiissp.menziesii,westernsnowyplover,Leymusmo//is,Abronia

umbe//ata,andCo/linsia corymbosa.

• Manchesterdunes(Point Arena,MendocinoCounty).Dominatedby Ammophila

resulting from early20thcenturyplantings;alsoLupinusarboreus. Potentialtarget

speciesareErysimummenziesii,Layia carnosa,Co//insiacorymbosa,Leymusmo//is,

Abronia umbel/ata,Phace/iainsularis,Horkelia marinensis,andwesternsnowyplover.

• BodegaHeadandDoranSpit. This areais dominatedby Europeanbeachgrass

(Ammophila)resulting from mid-twentiethcenturyplantings. Potentialtargetspeciesare

Layia carnosa,Lupinustidestromii,westernsnowyplover,Co/linsia corymbosa,Leymus

mo//is,Leymuspacflcus,Abroniaumbel/ata,Horke/iamarinensis,Agrostisb/asda/ei,

Chorizanthecuspidata,andGilia mi//efoliata.

• Dillon Beachdunecomplex. This areahasEuropeanbeachgrassin foredunes,

uncontrolledcattlegrazingandrecreationalimpactselsewhere.Extant(presumed)species

areLupinustidestromii,westernsnowyplover,Chorizanthecuspidata,Agrostis

b/asda/ei. PotentialspeciesareMyrtle’s silverspotbutterfly, Layiacarnosa,Leymus

mo//is,Abronia umbe//ata,Horke/iamarinensis,andGilia mi//efoliata.
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• SanFrancisco(FortFunston,OceanBeach,BakerBeachandLobosCreekdunes).

ExtantspeciesareLessingiagermanorum,westernsnowyplover,Leymusmo//is,Leymus

pacflcus,Abronia umbe/lata,Tanacetumcamphoratum,Erysimumfranciscanum,.

Potentialspecies:Layia carnosa,Arenariapa/udicola,Col/insia corymbosa,Horkelia

cuneatassp.serzcea,Castilleja latWolia,Astragalusnuttal/ji, Monardellaundulata.

• MontereyBay sandmine (Lonestar)is aconnectorbetweenSalinasRiver StateBeach

andSalinasRiverNationalWildlife Refuge. ExtantspeciesareErysimummenziesiissp.

yadonii (largestnaturalpopulation),E. m. ssp.menziesii,westernsnowyplover,

Casti/lejalatWolia,Atriplex cal~fornica,and Senecioca/Wornica. Potentialspecies

includeLupinustidestromii, Gilia tenuflora ssp.arenaria,Layja carnosa,Erysimum

ammophi/um,Cordy/anthusrigidus ssp. /iu’ora/is, andAstragalustenervar. tid.

• SantaMaria dunecomplex(multiple ownership,public andprivate). Many segmentsof

this largesystemareundermanagedfor benefitsto endangeredor rarespecies,or are

subjectto threats.ExtanttargetspeciesincludeArenariapaludicola,Rorippagambelii,

westernsnowyplover,Seneciab/ochmaniae,Didiyrea maritima, Erysimuminsu/are,

Cirsiumrhothophilum,Cirsiumoccidentalevar. compactum,Cirsium loncholepis,and

Lupinusnipomoensis.

Individual duneecosystemrestorationprojectswould commenceby initial screening

andinventoryin cooperationwith landowners,followed by feasibility studiesfor

restorationofgeomorphicprocessesandvegetation,including reintroductions..

Restorationin mostcaseswould be basedon large-scaleremovalof exoticvegetationand

massrevegetationwith commonnativespecies,followedby focusedreintroduction

experimentswith demographicdesignandmonitoring, involving listed speciesand

speciesofconcern.

Within dunesystemscurrently supportingpopulationsoflisted species,extensive

areasofpotentiallysuitablehabitatexistwhich havebecomeunsuitablebecauseof

adverselandusepracticesordetrimentalneglect. Suchareas,whencontiguouswith or

within relativelyshortdispersalrangeof extantpopulationsoflisted species,shouldbe

restored(primarily by eliminatingexoticvegetation),and be monitoredfor spontaneous

recolonizationby listed species.Whensuchareasareremotefrom extantpopulations

(beyondpredictabledispersaldistanceswithin thetimeframeofthis recoveryplan),they
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shouldbesubjectto scientificallydesignedandconductedreintroductionexperiments,

andfollowedwith demographicmonitoringmethods.

7. Developand implement an outreach program.

Increasingpublic awarenessof thesevenendangeredplant speciesandtheMyrtle’s

silverspotbutterflywill facilitateefforts to preservethesespecies,,associatedrare

species,andthecoastalduneecosystem.Prepareanddistributeregionallyspecific

informationalbrochuresand audio-visualandsign programson preservationand

recovery. Throughthecooperativeinteragencyworking groups,preparebrochuresand

audio-visualmaterialsthatdescribetheplight ofthe listed speciesandtheregionalefforts

beingundertakenfor theirrecovery.Disseminatethebrochuresto affectedlandowners

andothercommunityfacilities. Providetheaudio-visualmaterialsto public facilities,

suchaspark interpretiveprogramsandschoolprograms.Prepareinterpretiveeducational

signsfor PRNS andotherlocations.
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III. IMPLEMENTATION SCHEDULE

The ImplementationScheduleis a guidefor meetingtheobjectivesdiscussedin Part
II ofthisplan. This scheduleindicatestaskpriorities,tasknumbers,brieftask
descriptions,durationof tasks,theresponsibleagencies,andlastly, estimatedcosts.
Theseactions,whenaccomplished,shouldbring abouttherecoveryofthespeciesand
protectits habitat. Prioritiesin colunmone of thefollowing implementationschedule
areassignedasfollows:

Priority 1: An actionthatmustbe takento preventextinctionor to preventthe
speciesfrom decliningirreversibly in theforeseeablefuture.

Priority 2: An actionthatmustbe takento preventa significantdeclinein the
species’population/habitatquality or someothersignificantnegative
impact shortof extinction.

Priority 3: All otheractionsnecessaryto meettherecoveryobjective.

Key to Acronymsusedin ImplementationSchedule

VFO

SF0

PLO

TBD
NPS

BLM

ACOE

WG

ongoing

AGENCIES

U.S. FishandWildlife Service(VenturaField Office)

U.S. Fish andWildlife Service(SacramentoField Office)

PrivateLandOwners

To be determined

NationalParkService

BureauofLandManagement
Army CorpsofEngineers

Working Group

To continueuntil theactionis no longernecessaryfor recovery

Refersto the local leadagencieswith planningauthority for
actionsthat mayaffectthe listed species
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PRIORITY TASK DURATION RESPONSIBLE TOTAL COST ESTIMATES (in thousands of dollars)
NO. TASK DESCRIPTION [YEARS] PARTY COST YR1 YR2 YR3 YR4 YR5

Need 1. Protect existing populations and habitats

1 1.11 Inform land owners —Chonzanthe pungens var. pungens

1 1.12 Consult agencies —Chonzanthe pungens var. pungens

1 1.21 Inform land owners —Chonzanthe howell

1 1.22 Consult agencies —Chonzanthe howelili

1 1.31 Inform land owners —Lupinus tidestramil

1 1.32 Consult agencies —Lupinus tidestromii

1 1.41 Inform land owners —Layla camosa

1 1.42 Consult agencies —La yia camosa

1 1.51 Inform land owners —Gilia tenuiflora ssp. arenana

1 1.52 Consult agencies —Gilia tenuiflora ssp. arenana

1 1.61 Inform land owners —Erysimum menz,esii

1 1.62 Consult agencies —Etysimum menziesii

1 1.7 Protect Myrtles silverspot butterfly habitat

1 6 Protect other listed & sensitive taxa

3 FWS

ongoing FWSNFO

3 FWS/SFO

ongoing FWSISFO

3 FWSISFO

ongoing FWSISFO

3 FWSISFO

ongoing FWS/SFO

3 FWSNFO

ongoing FWSNFO

3 FWS/SFONFO

ongoing FWS/SFONFO

5(+) TBD(PRIVATE)

ongoing TBD(AGENCY

& PRIVATE)

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

10 2 2 2 2 2

11 3 2 2 2 2

10 2 2 2 2 2

0 0 0 0 0 0

5 1 1 1 1 1

NEED I SUBTOTALS

Need 2. Establish active management for the reduction of non-native invasive plantspecies. Minimize threats

1 2.11 Minimize invasive plant threats on private land ongoing PLO

1 2.12 Minimize invasive plant threats on public lands ongoing AGENCIES

1 2.2 Deter poaching —silverspot ongoing AGENCIES

NEED 2 SUBTOTALS

126 26 25 25 25 25

25 5 5 5 5 5

100 20 20 20 20 20

10 2 2 2 2 2

135 27 27 27 27 27

NO.



PRIORITY TASK
NO. NO. TASK DESCRIPTION

DURATION RESPONSIBLE TOTAL COST ESTIMATES (in thousands of dollars)
[YEARS] PARTY COST YR1 YR2 YR3 YR4 YR5

Need 3. Develop management strategies

1 3.1 Examine effects of cattle grazing on plant habitat

1 3.21 Investigate grazing effects on plant habitat

1 3.22 Myrtle’s silverspot butterfly life history

1 3.3 Investigate grazing effects on Myrtle’s silverspot butterfly

2 3.4 Determine habitat requirements for plants

2 3.5 Determine habitat requirements for butterfly

S TBD

S TBD

25 5 5 5 5 5

25 5 5 5 5 5

5

5 TBD

S TBD

5 FWS

TBD

5 BLM,FWSTNC2 3.6 Investigate crucifer rust for Eyrsimummenziesii

NEED 3 SUBTOTALS

25 5 5 5 5 5

25 5 5 5 5 5

25 5 5 5 5 5

25 5 5 5 5 5

25 5 5 5 5 5

150 30 30 30 30 30

Need 4.

2

Manage populations and habitats

4.11 Establish working group —Chorizanthe pungens

2 4.12 Implement guidelines —Cho,izanthe pungens

2 4.21 Establish working group —Chonzan the hawellil

2 4.22 Implement guidelines —Chorizanthe howelili

2 4.31 Establish working group —Chonzanthe valida

2 4.32 Implement guidelines —Chonzanthe valida

2 4.41 Establish working group —Lupinus tides tromii

2 4.42 Implement guidelines —Lupinus tidestromii

2 4.51 Establish working group —Layla camosa

2 4.52 Implement guidelines —Layla camosa

2 4.61 Establish working group —Gilia tenuiflora ssp. arenana

2 4.62 Implement guidelines —Gilia tenuiflora ssp. arenana

2 4.71 Establish working group —E,ysimum menziesii

2 4.72 Implement guidelines —E,ysimum menziesii

3 FWS

4 TBD

3 FWS

4 TBD

3 FWS, NPS

4 TBD

3 FWS

4 TBD

3 FWS

4 TBD

3 FWS

4 TBD

3 FWS

4 TBD

20 10 5 5 0 0

25 0 5 10 5 5

20 10 5 5 0 0

25 0 5 10 5 5

20 10 5 5 0 0

25 0 5 10 5 5

20 10 5 5 0 0

25 0 5 10 5 5

20 10 5 5 0 0

25 0 5 10 5 5

20 10 5 5 0 0

2S 0 5 10 5 5

20 10 5 5 0 0

25 0 5 10 5 5



PRIORITY TASK DURATION RESPONSIBLE TOTAL COST ESTIMATES (in thousands of dollars)
NO. NO. TASK DESCRIPTION [YEARS] PARTY COST YR1 YR2 YR3 YR4 YR5

2 4.81 Establish working group — Silverspot 3 FWS 20 10 5 5 0 0

2 4.82 Implement guidelines — Silverspot 4 TBD

NEED 4 SUBTOTALS

Need 5. Monitor populations and threats.

3 5.1 Monitor populations — trends 5 TBD

FWS

3 5.2 Monitor success at reducing threats 5 TBD

FWS

3 5.3 Survey likely habitat ongoing TBD

FWS

NEED 5 SUBTOTALS

Need 6. Coordinate recovery actions to protect other listed and sensitive species.

3 6 Protect other listed and sensitive species ongoing FWS

AGENCIES

NEED 6 SUBTOTALS

Need 7. Develop and implement outreach program

3 7 Outreach program ongoing TBD

FWS

NEED 7 SUBTOTALS

25 0 5

360 80 80

25 5 5

5 1 1

25 5 5

5 1 1

25 5 5

5 1 1

90 18 18

10 5 5

120 40 40

5 5 5

1 1 1

5 5 5

1 1 1

5 5 5

1 1 1

18 18 18

5 1 1 1 1 1

5 1 1 1 1 1

10 2 2 2 2 2

25 5 5 5 5 5

5 1 1 1 1 1

30 6 6 6 6 6

TOTAL COSTS 901 189 188 228 148 148



APPENDIX I. Summaryof theAgencyandPublicCommentson theDraft
RecoveryPlan.

OnSeptember30, 1997, theServicereleasedtheDraft RecoveryPlanfor seven

coastalplantsand abutterfly for a 90-daycommentperiodthat endedonDecember

29, 1997, for Federalagencies,Stateandlocal governments,andmembersofthe

public (62FederalRegister51122).

Tenletterswerereceived,eachcontainingvaryingnumbersofcomments.Local

jurisdictionsandagenciesthat respondedincludedtheCity of Fort Bragg,theBureau

of LandManagementArcataOffice, theU.S. GeologicSurveyBiologic Resources

Division Point Reyes,andtheDepartmentoftheArmy PresidioofMonterey. Copies

of thedraftrecoveryplanweresentto atotal of 48 interestedparties.Peerreviewof

apre-draftversionof thedocumentandissueshadbeenaccomplishedby arecovery
planningmeetingon November16, 1996. Themeetingwassponsoredby the

CaliforniaDepartmentofFishandGame,fundedthroughSection6 of the
EndangeredSpeciesAct. Participantsarenamedin theacknowledgmentssectionat

thefront oftherecoveryplan.

The number of letters received,by affiliation:

Local governments 1

Environmental/conservationorganizations 5
FederalAgencies 3

Privateparties 1

Summaryof SignificantCommentsand ServiceResponses

TheServicereviewedall of thecommentsreceivedduring thecommentperiod.

Commentsthatweretechnicalin natureorupdatedtheinformationin thedraft

recoveryplanhavebeenincorporatedinto theappropriatesectionsof therecovery

plan.

Summarizedbelowarecommentsthat weremoresubstantive,alongwith the

Service’sresponseto each,andan indicationasto what modificationsweremadeto

theplan,if any:
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Comment1: The generalapproachto recoverypresentedin theplanis notspecific

enoughto be appliedto pendingdevelopmentproposals.

Response: Therecoveryplan is intendedto provideguidanceand directionon the

actionsneededto protectandmanagethe six taxato achieverecovery.

It is not intendedto providespecificandrigid instructionsfor these
activities. Differing situationswill necessarilyrequirethat the

appropriateactivitiesbe tailoredfor eachsituation.

Comment2: Thescientificbackgroundfor downlistingcriteriais lacking.

Response:

Comment3:

Section4(f)(1)(B) of theEndangeredSpeciesAct directstheServiceto

incorporateobjectiveandmeasurablecriteriafor recovery,aswell asto

estimatethetime requiredandthecoststo carryoutmeasuresthat

would achieveintermediateandfinal goalstowardrecovery.The
Serviceendeavorsto makethe bestdeterminationregardingthreshold

levelsto be reachedto triggerdownlisting,andeventuallydelisting,

basedon thebestinformationthat is availablewhentherecoveryplanis

prepared.TheServicefully expectsthat thesecriteriamaybe revisedin

thefuture asadditionalinformationis gatheredthroughmonitoring,

research,and implementationofrecoveryactions.

Theuseof introductioninto unoccupied,potentialor historic habitats

shouldnot be considereda“lastditch” effort for therecovery

Response: Theplanhasbeenrevisedto moreclearlyemphasizetheneedto restore

duneshabitatsthathavebeendegradedby invasiveweedsand

recreationaldisturbance.Theplanencourageseffortsto re-establish

theseplantsin restoredhabitats.However,recoveryof listed taxawill

seldomrequirethereoccupationof theirentirehistoric distributions.

Theparticipationoflandownersof unoccupied,potentialhabitatwould

beencouragedunderguidancebut is not generallyconsideredessential

for recovery. In anumberofcases,if theexistingdistributionsare

protectedfrom thosethreats,downlistingandrecoveryarepossible.
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APPENDIX II. Mailing List.

KarenMiller
U. S. FishandWildlife Service
3310El CaminoAve. Suite 130
Sacramento,CA 95821-6340

Amy Dickerson
ChambersGroup
17671 CowanAve. - Suite 100
Irvine, CA 92614

B.D. “Diann” Beene
PhillipsPetroleumCompany
Laws& RegsDept.
P.O.Box 1967
Houston,TX 77251

BruceDelgado
Hollister BLM
20 HamiltonCourt
Hollister, CA 95023

CaliforniaStateCoastalCommission
Capitol Office
921 11th Street,Room 1200
Sacramento,CA 95814

CaliforniaNativePlantSociety
Attn: DaveTibor
l722JStreetfl17
Sacramento,CA 95814

CaliforniaDepartmentofFishandGame
NaturalHeritageSection
1416Ninth Street
Sacramento,CA 95814
Attn: SandraMorey

CaliforniaStateDepartmentof Parks
andRecreation

MontereyStateBeaches
210 Oilvier Street
Monterey, CA 93940

CaliforniaDepartmentofParks
andRecreation

SonomaCoastStateBeach
BodegaBay,CA 94923

CarlitaPayne
U. S. Fish andWildlife Service
1 FederalDrive
Fort Snelling. MN 55111

David Sox
do U.S. CoastGuard,MILPAC
SE Bldg. 54D
CoastGuardIsland
AlamedaCA 94501-5100

EdLorentzen
CaliforniaStateOffice BLM
2135ButandDr.
SacramentoCA 95825

Ellen J.Piazza
ParsonsHarlandBartholomew&
Associates
2233Watt Ave., Suite330
Sacramento,CA 95825

EurekaCommunity
DevelopmentDepartment

531 K Street,Room207
Eureka,CA 95501

Fort Bragg PlanningDepartment
416 N. FranklinStreet
Fort Bragg,CA 95437

GeorgiaPacific Corporation
P.O.Box 105605
Atlanta,GA 30348

GraniteRock Company
P.O.Box 151
Watsonville, CA 95706
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GrayHayes
Room254
Applied Sciences
C/O NaturalReserveOffice
SantaCruz,CA 95060

H. Paul Friesema- Professor
Institutefor Policy Research
NorthwesternUniversity
2040SheridanRoad
Evanston,IL 60208-4100
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