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DISCLAIMER PAGE

Recoveryplansdelineatereasonableactionswhich are believedto be required

to recoverand/orprotectlisted species.Plansarepublishedby theU.S. Fishand

Wildlife Service,sometimespreparedwith theassistanceof recoveryteams.

contractors,Stateagencies,andothers. Objectiveswill be attainedand an~

necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints

affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.

Recoveryplansdo notnecessarilyrepresenttheviews,official positions,or

approvalofany individualsor agenciesinvolvedin theplanformulation,other

thantheU.S. FishandWildlife Service. Theyrepresenttheofficial positionof

theU.S. Fishand Wildlife Serviceonly afier theyhavebeensignedby the

RegionalDirector,Manager,or Directorasapproved. Approvedrecoveryplans

aresubjectto modificationasdictatedby newfindings,changesin species

statuses,andthecompletionof recoverytasks.

NOTICE OF COPYRIGHTED MATERIAL

Permissionto usecopyrightedillustrationsandimagesin thedraftversionof

this recoveryplanhasbeengrantedby thecopyrightholders. Theseillustrations

arenot placedin thepublic domainby theirappearanceherein. Theycannotbe

copiedor otherwisereproduced,exceptin their printedcontextwithin this

document.without thewrittenconsentof thecopyrightholder.

LITERATURE CITATION SHOULD READ AS FOLLOWS

:

U.S. FishandWildlife Service. 1998. RecoveryPlanfor SerpentineSoil Species

of theSanFranciscoBay Area. Portland,Oregon. 330+pp.
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GUIDE TO RECOVERY PLAN ORGANIZATION

This recoveryplanprovidesindividual speciesaccountsfor all ofthe 28

speciescovered. Recoverystrategiesareorganizedby geographicarea(or

ecosystemarea)wheneverpossible,therebycombiningrecoverytasksfor

multiple species.Becauseof thelengthandcomplexity ofthis recoveryplan. an

appendixis providedlisting thecommonnameandscientificnameof all plants

andanimalsmentionedin theplan(AppendixA). Technicaltermsaredefinedat

their first usein thetext andincludedin aglossaryoftechnicalterms(Appendix

B).

Additional copiesmaybe purchasedfrom:

Fishand Wildlife ReferenceService

5430 GrosvenorLane,Suite 110

Bethesda,Maryland20814-2142

301-492-6403or 1-800-582-3421

FAX: 301-564-4059

The feefor thePlanvariesdependingon thenumberofpagesofthe Plan.
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EXECUTIVE SUMMARY

Introduction: This recoveryplanfeatures28 speciesof plantsandanimals

thatoccur exclusivelyorprimarily on serpentinesoils andserpentinegrasslandsin

theSanFranciscoBayAreaof California. The 14 federally listed speciesinclude

11 endangeredplants(coyoteceanothus,fountainthistle,MetcalfCanyon

jewelfiower,Pennell’sbird’s-beak,Presidioclarkia, SanMateo thornmint,San

Mateowoolly sunflower,SantaClaravalleydudleya,Tiburonjewelfiower,

Tiburonpaint brush,andwhite-rayedpentachaeta),two federallythreatenedplants

(Main dwarf-flax, andTiburonmariposalily), andonefederallythreatened

animal(bay checkerspotbutterfly). In addition, 14 speciesofconcernare

addressedwhich include6 plants:Baker’smanzanita,Crystal Springslessingia,

mostbeautifuljewelfiower,MountHamiltonthistle, smoothlessingia,and

Tamalpaislessingia;and8 animals:Edgewoodblindharvestman,Edgewood

microblindharvestman,Fairmontmicroblindharvestman,Hom’s microblind

harvestman,Jung’smicroblindharvestman,Mannblind harvestman,Opler’s

longhornmoth,and Tiburonmicroblindharvestman.Thesespeciesoccurin dry,

nutrient-poor,serpentinesoil grasslandsofthegreaterSanFranciscoBay Area

andtheadjacentfoothills andvalleys. Conversionofhabitatto urbanand

industrialuseshasextirpatedthe listed speciesandspeciesofconcernfrom the

majorityof theirhistoric ranges.Theremainingnaturalserpentinesoil grasslands

communitiesareoftendisjunct,highly fragmented,andmanyaremarginal

habitatsin which thesespeciesmaynotpersistduring catastrophiceventssuchas

fire or persistentdrought. Moreover,naturalcommunitieshavebeenaltered

permanentlyby theintroductionofaggressive,nonnativeplants,whichnow

dominatein manyoftheremainingundevelopedareas.

TheEndangeredSpeciesAct mandatesthepreparationofrecoveryplansfor

listed speciesunlesssuchaplanwould not contributeto theirconservation.

Recoveryplansdetail theactionsnecessaryto achieveself-sustaining,wild

populationsoflisted speciessotheywill no longerrequireprotectionunderthe

EndangeredSpeciesAct. Speciesofconcernarenot requiredto haverecovery

plans. However,non-listedspeciesareincludedin thisrecoveryplanbecausea
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community-levelstrategyprovidesopportunitiesfor pre-listingconservationof

specieswith needssimilar to thoseof listed species.

RecoveryObjectives:Theultimategoalof thisrecoveryplan is to delist 6 of

the 14 endangeredandthreatenedspecies,improvethe securityof 7 ofthe 14

listed species,andensurethe long-termconservationof the 14 speciesof concern.

An interim goalis to downlisttheendangeredspeciesto threatenedstatus.

Community-level Strategy for Recoveryand Conservation:Thisplan

presentsa community-levelstrategyfor recoveryandconservationbecauseall of

the listed speciesand speciesof concernco-occurin thesamenaturalcommunity.

Thelikelihood of successfulrecoveryfor listedspeciesis increasedby protecting

entire communities,andby doing so,conservationof speciesofconcernis also

possible. Thecommunity-levelstrategyis determinedby theavailable

informationon biology,distribution,andpopulationstatusesofcoveredspecies:

extent, location,and quality ofexisting habitats;and howpresentand anticipated

biologicaland anthropologicalimpactswill affectthecoveredspeciesin the

human-dominatedlandscapeofthe SanFranciscoBay Area.

Thefour key elementsthat composethis community-levelrecoveryand

conservationstrategyaredescribedbelow.

1. Recoverycriteria

Thecommunity-levelapproachfacilitatesspeciesrecoveryandconservation

but doesnotnegatetheneedto considertherequirementsof eachspecies.Thus,

individual downlistingand/ordelisting criteriaarepresentedfor 13 of the 14

listed speciescoveredin this planto tracktheirprogresstowardsrecovery,further

theirsecurityorconservation,andto ensurethat all of theirrecoveryand

conservationneedsareaddressed.Elementscommonto thedownlisting/delisting

criteriaof mostlisted speciesinclude:

protectionfrom developmentandincompatibleusesof thehabitatof

populationsrepresentingthefull rangeof geneticand geographicvariation
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in thespecies;

• developmentandimplementationof appropriatehabitatmanagementplans

for eachspeciesandareaidentifiedfor protection;and

• achievementof self-sustainingstatusin specifiedpopulations.

Protectionstrategiesfor speciesofconcernarebasedon theassumptionsthat if

populationsare securefrom threats,co-occurwith listed species,arenot

declining,andpopulationsremainthroughoutthespecies’historicalrange,their

long-termconservationwill be ensured.

2. Habitatprotection

Consideringthat habitatlossis theprimarycauseof speciesendangermentin

theSanFranciscoBay Area, acentralcomponentof speciesrecoveryand

conservationis to establisha networkofconservationareasandreservesthat

representall of the importantserpentinehabitatin theSanFranciscoBay Area.

Habitatprotectiondoesnotnecessarilyrequirelandacquisitionoreasement.The

mostimportantaspectofhabitatprotectionis thatland usesmaintainor enhance

specieshabitatvalues. Elements4 through6 oftherecoverystrategyaddressthis

issue.

Anotherrecommendationoftheplan is that,wheneverpossible,blocksof

conservationlandsshouldbe situatedso that movementof speciesbetweenblocks

is facilitated. This is especiallyapplicableandimportantto thebay checkerspot

butterfly “metapopulation”which needstheselandsto serveas“steppingstones”

for dispersalandrecolonizationevents.

3. Monitoring and researchprograms

This recoveryplanhasbeendevelopedbasedon thebestscientificinformation

currentlyavailable. However,many importantaspectsof speciesbiology and

managementhavenotyet beenstudied.Thus,continuedresearch,in conjunction
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with adaptivemanagement,is a crucialcomponentof thisplan. Recoverycriteria

andtasksmustbe reevaluatedfor eachspeciesasresearchis completed.

Primaryinformationneedsfor thespeciescoveredin this planare:

• surveysto determinespeciesdistributions;

• populationcensusingandmonitoring;

• reproductiveanddemographicstudies;

• habitatmanagementresearch;

• biosystematicand populationgeneticsstudies;

• studiesofatmosphericdepositionofnitrogenfrom airpollution onto

serpentinehabitatsin theSanFranciscoBay Area;

• studiesofpesticideeffectson thebay checkerspotbutterfly; and

• habitatandspeciesrestorationtrials.

4. HabitatManagement

In mostcases,activemanagementofthe landis necessaryto maintainand

enhancehabitatvaluesfor thespeciescoveredin this plan. However,

managementstrategieshavenot beeninvestigatedfor mostspecies.Management

research(element#3)maytakemany yearsto complete,and fewmanagement

planshavebeendevelopedfor protectedareas.Theonly practicalapproachis

adaptivemanagement,wheremanagementis applied,populationresponsesare

monitored,the outcomeis evaluated,andmanagementis readjustedaccordingly.

Implementation Participants: Although theU.S. FishandWildlife Service

hasthestatutoryresponsibilityfor implementingthisrecoveryplan,the

participationof avarietyof groupsin both initial plan implementationandthe

subsequentadaptivemanagementprocessis essentialto successfulrecovery.

Thus,theplanrecommendstheestablishmentofa regional,cooperative

public/privaterecoveryplanimplementationteamto enlist theparticipationof all

stakeholdergroupsand interestedparties.This groupwould developparticipation

plans,coordinateeducationandoutreachefforts,assistin developingeconomic

incentivesfor conservationandrecovery,ensurethatadaptivemanagementis
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practiced.anddefineotherrecoveryandmanagementtasksasnecessary.

Total Estimated Cost of Recovery: Thetotal estimatedcostof downlisting,

delisting,or improvingthesecurityofthe 14 federallylisted species,and

conservationof the 14 speciesof concernis brokendownby priority of tasks.

Certaincosts,suchassecuringandprotectingspecificserpentinehabitatareas,

haveyetto be determined.

Priority 1 tasks:$144,290,000

Thoseactionsthatmustbetakento preventextinctionorprevent

thespeciesfrom decliningirreversibly in theforeseeablefuture.

Priority 2 tasks:$26,260,000

Thoseactionsthat mustbe takento preventa significantdeclinein

thespeciespopulationor habitatquality, or someothersignificant

negativeimpactshortof extinction.

Priority 3 tasks:$2~390,000

All otheractionsnecessaryto meettherecoveryandconservation

objectivesoutlinedin this recoveryplan.

Date ofRecovery: Becauserecoveryis definedin relationto a climatological

cycle for mostspeciescoveredin this recoveryplan,thedateof recoveryis

anticipatedfor mostlisted speciesto be approximatelybetween15 to 30 years.
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I. INTRODUCTION

Along thewestcoastofNorth America,serpentinesoils arefoundwithin

discontinuousrock outcropsin theSierraNevadaand in theCoastRangesfrom

SantaBarbaraCounty,Californiato British Columbia. TheStateofCalifornia

holdsapproximately3,000squarekilometers(1,158squaremiles)ofultramafic

rocks(rockswhich areextremelybasic,very low in silica, andrich in

ferromagnesianminerals)(Kruckeberg1984a). Thisrecoveryplancovers

serpentineendemicplantsandanimalsthatarerestrictedin theareaof serpentine

soilsnearSanFranciscoBay, California.

Within the SanFranciscoBay Area,serpentinesoils areknownin theeight

Bay Areacounties(Alameda.ContraCosta.Main, Napa,SanFrancisco,San

Mateo,SantaClara,and Sonoma)(Jennings1977, FigureI-i). Bay Area

serpentinesarederivedfrom intrusiveigneousrocksassociatedwith fault zonesin

sedimentaryFranciscanformations. Serpentinesthat occurin thewesternBay

Areacountiesareassociatedwith theSanAndreasFault,while serpentinesfound

in theeastBay countiesarefoundwithin theHaywardFaultZone(McCarten

1987a). Serpentineoutcropscanbe foundsouthof theBay in SantaClaraCounty

(Figure1-2); westofthe Bay in theEdgewoodNaturePreserve,nearCrystal

SpringsReservoir,JasperRidge PreservenearStanfordUniversity in SanMateo

County,andatthePresidioin SanFranciscoCounty;eastoftheBay in the

OaklandHills. SunolRegionalWilderness,CedarMountain,andManRidgeareas

ofAlamedaCountyandat Mt. Diablo StateParkin ContraCostaCounty;in the

northBay Areaon theTiburonPeninsulain easternMain County;at Mt.

Tamalpais,CarsonRidge,and nearNicasioReservoirin westernMain County;

andin SonomaandNapaCounties. Thegeographicareasmentionedaboveandin

the StepdownNarrative(ChapterIV) aredepictedin Figures1-3 through1-8.

A. Serpentine Environments

Serpentinesoils are formedfrom weatheredultramaficrockssuchas

serpentinite.dunite,andperidotite. Serpentinesoils areinhabitedby adiverse

arrayofplant species.Serpentineendemicplantsmakeup 10 percentoftheflora
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Figure I-i. Distributionof serpentinein theSanFranciscoBay AreaofCalifornia(Alameda,

ContraCosta,Mann,SanFrancisco,SanMateo,SantaClara,Sonoma,and

StanislausCounties)(Datafrom CaliforniaDivision ofMines andGeology).
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Figure 1-2.
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Detailedmapofareasof serpentinegeologyand soils in centralSantaClara

County. Heavylinesreplicateareasmappedin FigureI-i; shadedareaswere

compiledby RobertColeman,StanfordGeologicalSurvey(Datacourtesyof

StanfordUniversity). Sourcesvary slightly, soany particularlocationshouldbe

field-checked.
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Coleman, Stanford Geological Survey

I 7.5 minute USGS topographic quadrangle boundaries



SONOMA COUNlY

:,@ Heid2bizg

ForehlvUoS S Vine HIM
Prsaey

Camp ~ 0 Hnlson Gnd Preseive (cD)~G)

Locationson theTiburonPeninsulaarein Figure1-4.

SONOMA CO

0

Figure 1-3.

NAPACOUNlY

referredto in theplan.

1-4



TiburonPeninsula(Main County)geographiclocationsreferredto in theplan.
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Figure1-5. AlamedaandContraCostacounty geographiclocationsreferredto in the

plan.
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Figure 1-6. SanFranciscoand San Mateo county geographiclocations referred to in
theplan.
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Figure1-7. SantaClaraCountygeographiclocationsreferredto in theplan.
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SantaCruz Count geographiclocationsreferredto in theplan.
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within theStateof California(Kruckeberg1 984a). Despitethehigh diversity of

plant speciesthat are knownendemicson serpentinesoils, serpentineenvirons

supportvery little total plantbiomass. Serpentinesoils provideaharsh

environmentfor plant growth. Severalfactorscontributeto the inhospitabilityof

serpentinesoils to plantgrowthincluding: 1) a low calcium!magnesiumratio; 2)

lackofessentialnutrientssuchasnitrogen,potassium,and phosphorous;and3)

high concentrationsofheavymetals(mineraltoxicity) (Kruckeberg1984a). Each

of thesefactorsis discussedin moredetail below. Thesethreefactorsandtheir

effectson plantgrowtharea phenomenonCaliforniasoil scientistHansJenny

calledthe“serpentinesyndrome.” Thelackofsubstantialvegetativecoverin

serpentinehabitatsresultsin increasedgroundlevel temperaturesandheatand

wind stresswhichfurtherexacerbatestheserpentinecondition (Kruckeberg

I 984a).

It hasbeenarguedthatthe limiting factorto plant growthon serpentinesoils is

the low calciumto magnesiumratio. Bothelementsareessentialto plant growth.

However,extremelyhigh amountsof magnesiumcanbetoxic to plantswhile

calciumis essentialto thedevelopmentandstability ofplantcell membranesand

to enzymeactivation(McCarten1 987a). Soils with a calcium-magnesiumratio

greaterthan2.0 areconsideredoptimal for plantgrowth. Serpentinesoils

typically havea very low calciumto magnesiumratioaround1.0; McCarten

(I 986a)found that thecalcium-magnesiumratiowithin SanFranciscoBay Area

serpentinesoils rangedfrom 0.04 to 0.7 (i.e. thesoils haveextremelyhigh

concentrationsof magnesium).

A secondcauseofpoorplantgrowthon serpentinesoils is the lackof the

essentialelementsnitrogen, potassiumandphosphorous.Nitrogen,potassium

andphosphorousarethethreemostimportantelementsfor sustainingplant

growth. Theseelementsareessentialto theproductionofchlorophyll, enzymes,

aminoacids,andDNA within plants(Brady 1990).

A third factorcontributingto theexclusionof plantsfrom serpentinesoils is

mineral toxicity. Serpentinesoils containlargeconcentrationsof someheavy

metalsthat aretoxic to plant life. Chromiumandnickel havebeencited asthe

1-10



primaryheaxymetalsthat areresponsiblefor precludingplantgrowthon

serpentinesoils (Kruckeberg1984a). However,datafrom anumberof San

FranciscoBay Area serpentinesoils indicatebroadvariationin nickel and

chromiumlevelsand showthatheavymetalsarenot presentin high

concentrationsat all rareplantsitesor in all serpentinesoils (McCarten1 986a,

1988; N. McCarten,in /itt., 1998).

Despitethe inhospitabilityof serpentineenvironments,manyspeciesareable

to growon serpentinesoils. Speciesdominanceandcompositioncanvary

considerablyovershortdistancesin serpentinegrasslands.Onestudyshowedthat

speciescompositionmaybe stronglycorrelatedwith serpentinesoil factors,slope

aspect,andsoil depth(McCarten1 992a). Therearethreegenerallyrecognized

affinities that plantshavefor serpentinesoils; endemics,local indicators,and

indifferentor bodenvag(not restrictedto aspecific typeof substrate)species

(KruckebergI 984a). Serpentineendemicplantsgrow exclusivelyon serpentine

soils. Reasonsfor this havenot beenconclusivelydetermined;however,thereis

strongevidenceto suggestthat competitionwith othercommonplantsmaybe

responsible.Kruckeberg(1954)performedseveralteststo determineif serpentine

endemicscouldsurvive on nonserpentinesoils. Thesetestsshowedthat

serpentineendemicStreptanthuswasableto growon nonserpentinesoils when

left to colonizethe soil without competition(Kruckeberg1954). However,when

seedsfrom severalweedyspeciessuchasmustard(Brassicasp.),filaree (Erodium

sp.),perennialrye grass(Loliumperennessp.perenne),burclover(Medicago

po/ymorpha),andwild oats (Avenafatua)weresown with Streptanthusseeds,

Streptanthuswasunableto establishitself (Kruckeberg1954).

Local indicatorsarethoseplantsthatareableto growon nonserpentinesoils

bututilize serpentinesoils exclusivelyin certaingeographicallocations.

Examplesof local serpentineindicatorsincludeJeffreypine (Pinus]effreyi)and

incensecedar(Ca/ocedrusdecurrens)which arerestrictedto serpentinesoils in

thenorth coastrangebut grow in a varietyofhabitattypeswithin theSierra

NevadaMountains(Kruckeberg1 984b). In addition,nonwoodyspeciessuchas

Douglas’ thistle (Cirsium breweri),sulphurflowerbuckwheat(Eriogonum

umbe/latumssp.bahiaeforrne),confusingfescue(Festucatraci), bristly
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jewelfiower (Streptanthusglandulosusssp.glandulosus),andspringdeathcamas

(Zigadenusfontanus)arelocal serpentineindicatorsfor theCoastRangesbut are

not restrictedto serpentinehabitatsin otherlocations(KruckebergI 984b).

Indifferent or bodenvagspeciesrefersto thoseplantsthat are ableto grow on

serpentineandnonserpentinesoils in thesamelocation. Bodenvagspeciescanbe

divided into two categories;speciesthat aregenotypicallypreadaptedfor growth

on nonserpentineandserpentinesubstrates;andspecieswith racesthat have

locally adaptedto serpentineenvironmentswhile theirnonserpentinecounterparts

areunableto grow on serpentinesoils (Kruckeberg1 984a). Generally,the

harshertheserpentineenvironment,suchastheNewIdria regionofthesouthern

CoastRange,the lesslikely that indifferentspecieswill be presenton serpentine

soils (Kruckeberg1984a).

Becauseoftheharshserpentineenvironment,many plantthathavebeenable

to establishon serpentinesoils arequite rareandunique. Serpentineendemic

plantshavedevelopedmanygeneticadaptationsto toleratetheserpentine

substratum.For example,someplant species,suchasthemilkwort jewelfiower

(Streptanthuspolygaloides),areableto concentratenickel in inordinateamounts

(hyperaccumulate)which would be extremelytoxic to mostbiotic life

(K.ruckeberg1 984a). Otherserpentineendemicscopewith heavymetaltoxicity

by blockingtheaccumulationof(excluding)theseelements.Someplants,

includingsomethat hyperaccumulateorexcludeheavymetals,areableto extract

key elementssuchascalciummoreefficiently thannonserpentineplants(Koenigs

et a/. 1982).

Serpentineplant specieshavedevelopeddistinctivemorphologicaladaptations.

Serpentineendemicstypically exhibitxeromorphicfoliage,whichtakestheform

ofhardened,waxy leavesandstemsthat areblueandreddishin colorwith altered

pubescence.In addition,serpentineplantsaremorestuntedordwarfedthan

nonserpentineplantswhile their root systemsaremoredeveloped(Kruckeberg

I 984a).

Serpentineenvironmentsalsosupportanumberof endemicor nearlyendemic
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invertebrates.ButterfliessuchasMuir’s hairstreak(Mitoura ne/sonimuiri) are

restrictedto serpentinehabitatsbecausetheircaterpillarsfeedexclusivelyon

serpentineendemicplantssuchasSargentcypress(Cupressussargentii)

(Harrisonand Shapiro1988). Anotherexampleofa serpentineendemicbutterfly

is thebay checkerspotbutterfly (Euphydryasedithabayensis)whoseprimary

larvalhostplant is Plantagoerecta,anannualnativeplantainthat is highly

abundanton Bay Area serpentinesoils. Thereareanumberof harvestmen,

arachnidsthatsomewhatresemblespiders,in thegeneraMicrocinaandCa/icina

that arerestrictedto SanFranciscoBay Area serpentinesoils. Theseharvestmen

arefoundexclusivelyon theundersidesofmoist rockssituatedin serpentinesoil

grasslands.Hornedlarks (Eremophilaalpestris),a CaliforniaStatespeciesof

specialconcern,commonlyoccurandbreedin serpentinegrasslandhabitatsin the

Bay Area. BoththeCaliforniared-leggedfrog (Ranaaurora draytonii), federally

listed asthreatened,andtheCaliforniatigersalamander(Ambystoma

calforniense),a candidatefor Federallisting, occurin habitatsthatmaybenear

serpentinegrasslands(D. Wright, U.S. Fishand Wildlife Service,pers.observ.).

B. SpeciesRepresented

Thirteenspeciesofplantsendemicto serpentinesoils of theSanFranciscoBay

Area are federally-listedasendangeredor threatened.Onefederallylisted

threatenedinvertebratespecies,thebay checkerspotbutterfly, utilizesserpentine

indicatorhostplantsfor oviposition (egg laying). This recoveryplanalsocovers

six speciesofplantsandeight invertebratesthat areFederalspeciesofconcern

(SeeTable 1-1 for a completelist of all speciescoveredin this plan). Plant

taxonomyin this plangenerallyfollows Hickman(1993).
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Table I-I. Serpentinerecovery plan species.

Scientific name Commonname Status RecoveryPriority

Listed PlantSpecies

Acanthominthaobovarassp.dunonji SanMateothornmint FE. SE 6c

Calochortustib uronensis Tiburon mariposalily FT. ST 14

Castillejaaffinis ssp.neglecta Tiburon paintbrush FE, ST Sc

Ceanorhusferrisiae Coyoteceanothus FE 14

Cirsiumfonnnalevar.fontinale Fountainthistle FE, SE 3

Clarkiafranciscana Presidioclarkia FE, SE 5

Cordylanthustenuisssp.capillaris Pennell’sbird’s-beak FE, SR 2

Dudleyasetcheliji SantaClaraValley dudleya FE 2c

Eriophyllumicitilobum SanMateowoolly sunflower FE, SE 8

Hesperolinoncongestum Mann dwarf-flax FT, ST 8c

Pentachaetabellidflora White-rayedpentachaeta FE, SE 8

Strepranthusalbidusssp.albidus MetcalfCanyonjeweiflower FE 3c

Streptanthusniger Tiburonjewelfiower FE, SE 2c

Listed Animal Species

Euphydryasedithassp.bayensis Baycheckerspotbutterfly FT 3c

PlantSpeciesof Concern

Arctostaphylosbakerissp. bakeri Baker’smanzanita SR

Cirsiumfonrinalevar. campylon Mt. Hamiltonthistle None

Lessingiaarachnoideci CrystalSpringslessingia None

Lessingiamicradeniavar. glabraza Smoothlessingia None

Lessingia,nicradeniavar. micradenia Tamalpaislessingia None

Streptanthusalbidusssp.peramoenus Mostbeautifuljewelfiower None

Animal Speciesof Concern

Adelaoplerella Opler’s longhornmoth None

Calicina minor Edgewoodblind harvestman None

Calicina diminua Mannblind harvestman None
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Scientific name Commonname Status’ RecoveryPriority2

Microcina edgewoodensis Edgewoodmicroblind

harvestman

None

Microcinahomi Horn’s microblindharvestman None

Microcinajungi Jung’smicroblindharvestman None

Microcina lumi Fairmontmicroblind
harvestman

None

Microcina tiburona Tiburon microblind
harvestman

None

Status:FE= federallyendangered,FT = federallythreatened,SE = Stateendangered,ST= State
threatened,SR Staterare

2RecoveryPriority: SeeAppendixC for howrecoverypriorities areassignedfor listedspecies.

C. Conservation Measures

Areasofserpentinehabitatwith permanentprotectionarerelativelyuncommon

in the SanFranciscoBay Area andthroughoutCaliforniain general(McCarten

1997,N. McCarten,in /itt. 1998). Fewactiveconservationefforts areunderway

to protectspecialstatusspeciesin therelatively smallamountof serpentinethat

exists in the greaterSanFranciscoBay Area. Most oftheactiveconservation

measuresthatarein place arein their infancy. Therefore,with thenotable

exceptionof the Presidio,sitespecificspecialstatusspeciesmanagementis in the

formulationstageratherthanthe implementationstage. Specificconservation

measuresfor individual speciesarecoveredwithin theSpeciesAccountssection

of this recoveryplan. Highlightedherearethemostsignificantserpentine

managementeffortscurrentlyunderwayin theBay Area.

The Presidio,which occurson thenorthwesternedgeof theCity of San

Francisco,SanFranciscoCounty, is managedby theNationalParkService. The

Presidiois inhabitedby populationsof C/arkiafranciscanaandHespero/inon

congesturn.TheNational ParkServicehasbeenactivelymanagingthe two

Presidioplantpopulationssince1994. Annual censusesof all C/arkia

franciscanapopulationsandthesinglepopulationofHespero/inoncongestum
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havebeenconductedsince1994. In 1995,fencingwaserectedto protectthe

largestpopulationof C/arkia andtheremainingpopulationofHespero/inon. In

1995and 1996, severalinvasiveMontereypine (Pinusradiata) treesthat grew

adjacentto C/arkia habitatwereremoved.After thefirst yearof treeremoval,

C/arkiafranciscanawasableto colonizetheareavacatedby thepinetrees.

Additionally, in 1995and 1996,severalMontereycypress(Cupressus

macrocarpa)treesthat grewadjacentto Hespero/inonhabitatwere removed. The

NationalParkServiceis currentlyconsideringremovalof invasivenon-native

grassesfrom serpentinehabitatson thePresidioto reintroduceC/arkia

franciscana. In addition,potentialHespero/inonreintroductionareasarebeing

considered.

Kirby Canyon,which occurssouthofMetcalfRoadin SantaClaraCounty

provideshabitatfor five listed species(bay checkerspotbutterfly, Casti/leja

affinis ssp.neg/ecta,Ceanothusferrisiae,Dud/eyasetchel/iiandStrepiani~hus

a/bidus ssp.a/bidus)andthreeFederalspeciesof concern(Cirsiurnfontina/evar.

campy/on,Lessingiamicradeniavar.g/abrataandStreptanthusa/bidusssp.

peramoenus).In 1986,WasteManagementof California,Inc., andtheCity of

SanJoseenteredinto aconservationagreementwith theU.S. FishandWildlife

Serviceto mitigate impactsto bay checkerspotbutterfly resultingfrom the

constructionoftheKirby Canyonlandfill. This agreementconcentrated

constructionof the landfill to lower quality bay checkerspothabitatareas.In

addition,thisagreementincludeda 15-yearleaseof 108hectares(267acres)of

high quality bay checkerspotbutterflyhabitatandtheestablishmentofatrustfund

to financeanumberof measuresincluding the restorationofimpactedbay

checkerspothabitat,monitoringof bay checkerspotpopulationsandtheirhabitat

on thesite, andpossibleacquisitionofadditional bay checkerspotbutterfly

habitat. Unfortunately,themostsignificantportionoftheagreement,the

protectionof 108 hectart.s (267 acres)ofhigh quality habitat,will expirein less

than3 years.

EdgewoodNaturePreserveis locatedwithin RedwoodCity, SanMateo

County. This 59- hectare(147-acre)naturepreserveis inhabitedby populations

of five listed taxa(Acanthomintha obovatassp.duttonii, Cirsiumfonuna/evar.
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fontina/e,Hespero/inoncongesturn.Pentachaetabe//idiflora,and bay checkerspot

butterfly) andthreespeciesof concern(Lessingiaarachnoidea,Edgewoodblind

harvestman.and Edgewoodmicroblindharvestman).Efforts to approvethe

constructionof a golf coursein thepark wereunsuccessfulin 1993,by virtueofa

resolutiondesignatingtheparkasanaturalpreserve.Themaingoalofthenatural

preserveis to protect,preserve,andrestoreEdgewood’snaturalresources(San

MateoCounty 1997). SanMateo Countyadoptedamasterplan for thepark in

1997. Themasterplanmandatesthat severalgeneralmanagementtechniquesbe

implementedto protectthenaturalresourcesthat occurthereincluding regulating

landuse.classif~’ingsensitivehabitats,fencingsensitivebuffers,educationand

enforcement(SanMateoCounty 1997). However,specificactionsrelatedto the

managementof specialstatusspeciesarenot included.

Ring Mountainpreservewasacquiredby TheNatureConservancyin 1982for

theprotectionof severalserpentineendemicplantsincludingthefederally-listed

endangeredCasti//ejaaffinis ssp.neg/ectaandthefederally-listedthreatened

CalochortustiburonensisandHesperolinoncongesturn. Ring Mountainis also

inhabitedby theOpler’slonghornmoth,andTiburonmicroblindharvestman,

bothinvertebratespeciesof concern. Ring Mountainis locatedon thenorthern

endof theTiburonPeninsula,Main County. TheNatureConservancyhas

activelymonitoredthethreeplantpopulationsonsitesince1982. Fencinghas

beenerectedaroundthepreserveto deteroff-road motorists(C. Bramham,pers.

comm., 1996). In 1995,TheNatureConservancytransferredthepropertyto

MannCountyOpenSpaceDistrict. A conservationeasementwasplacedon

Ring Mountainby TheNatureConservancybeforeits transferto Main County

OpenSpaceDistrict. Theconservationeasementrequiresthat thepropertyshall

remainasanaturalareain perpetuity. TheNatureConservancytransferredthe

propertywith theunderstandingthat Main OpenSpaceDistrict would continueto

monitor specialstatusplantpopulations(L. Serpa,pers.comm., 1996). As of

October15, 1997,Main CountyOpenSpaceDistrict hasnot developeda

monitoringplanfor thesiteandis relying uponTheNatureConservancyand

CaliforniaNativePlantSocietyto monitor specialstatusspecies(C. Bramham,

pers.comm., 1996).
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On June27, 1985, theCaliforniaDepartmentofFishand Gameacquiredthe

HarrisonGradeEcologicalReserveto protectpopulationsofBaker’smanzanita

(Arcrostapliy/osbakeri)andotherserpentineendemicplant populationsincluding

federally-listedendangeredandstate-listedrare Cordy/anthustenuisssp.

capil/aris (McCartenI 987b). The reserveis locatedwestofSantaRosa.along

Highway 116, in SonomaCounty. In 1987, amanagementplanwaspreparedfor

thereserve. To protectthesensitiveplant species,includingtheCordy/anthus

population,from chronicoff-road vehicleuse,thesitewaspartially fencedin

1987(McCarten1 987b). Additional roadsidefencingwasconstructedalongthe

eastsideof thereservein 1994and 1995 (T. LaBlanc,pers.comm., 1997).

Severaladditionalmanagementgoalswereproposedin the1987management

plan for thesite, but havenot beenimplementedasof April 1997 (T. LaBlanc.

pers.comm., 1997). Theseinclude litter removal,developmentof anewparking

areaand enhancementof theexistingtrail system.
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II. SPECIES ACCOUNTS

A. San Mateo thornmint (Acanthominthaobovatassp.duttonii

Acanthominthaduttonii)

1. Description and Taxonomy

Taxonomy. - Acanthorninthaobovatassp.duttonii (SanMateo thornmint)was

first collectedby H.A. Duttonin 1900(Abrams1951). In 1925,Jepsonplaced

whatis nowAcanthominthaobovatassp.duttonii in AcanthominthaIanceo/ata

(Jepson1925,Thomas1984). Jepson(1943),however,consideredtheSanMateo

Countyplantsto be a hairy, serpentineform ofAcanthominthai/ic~fo/ia. Abrams
(1951) first describedtheplantsasaseparateentity, placingthe SanMateo

Countyplantsin AcanthominthaobovataJepsonssp.duttonii. Jokerst(1991)

elevatedsubspeciesduttonii to full speciesstatus(Acanthorninthaduttonii).

Description.- Acanthorninthaobovatassp.duttonii (FigureII- I) is an aromatic

(strong-scented)annualherbof themint family (Lamiaceae).The4 to 20

centimeters(1.6 to 7.9 inches)high plantsaretypically unbranched,thoughmost

populationscontainsomeplantsbranchedfrom nearthebase. Theplantshave

squarishstemsandoppositeleaves.Theleavesare8 to 12 millimeters(0.3 to 0.5

inch) long andareoblongto egg-shapedandmayhavetoothedmargins(Jokerst

1991,Hickman 1993). Theflowersarewhite or sometimestingedwith lavender

and occurin tight clusterssurroundedby almostroundprominentlyspinedbracts

(CaliforniaNativePlantSociety 1986). Bractsaresmall leaf-orscale-like

structuresassociatedwith an inflorescence(Hickman1993).

No otherspecieswith an appearancesimilar to Acanthorninthaobovataspp.

duttonii occurwithin therangeof SanMateothornmint(CaliforniaNative Plant

Society 1986). SanMateothommint(Acanthorninthaobovatassp.duttonii =

Acanthorninthaduttonii) is mostcloselyrelatedto Acanthorninthaobovata(San

Benito thornmint) andAcanthorninthai/icWo/ia (SanDiego thommint). It differs

from Acani’hominthaobovataandotherspeciesin the genusin lacking needlelike

spineson themarginsof theupperleaves,in havingpink-redanthers(male

reproductiveflower parts),andin its generallyunbranchedhabit with asolitary
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Figure 11-1. Illustrationof SanMateo thornmint (Acanthoniintha obovatassp.durronii

= A. durtonii) (from Abrams1951.with permission).
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head-likeflower clusterper stem(Jokerst1991).

2. Historical and Current Distribution

Historical Distribution. - SanMateothornmint is endemicto SanMateo

County(Figure11-2). Thespecieswasnevercollectedoutsidea narrowstrip

approximately10 kilometers(6miles) long from Woodsidenorth to Lower

CrystalSpringsReservoir(Thomas1961, Jokerst1991). Becausecollection

locationson eatly herbariumspecimensarevague,thenumberofhistoric

populationsis unclear(Steeck1995). Threehistoricaloccurrences(Menlo Golf

Club, EmeraldLake, andUpperCrystal SpringsReservoir)havebeenextirpated

(CaliforniaNaturalDiversityDataBase1996). An occurrenceis definedby the

CaliforniaNaturalDiversity DataBaseasa locationseparatedfrom other

locationsof thespeciesby at leastone-fourthmile; an occurrencemaycontainone

ormorepopulations.

CurrentDistribution. - SanMateothornmintis knownfrom only two extant

(currently existing.notextirpatedordestroyed)naturaloccurrencesandone

introducedpopulation(CaliforniaNativePlantSociety 1996,N. McCarten,pers.

comm., 1996,CaliforniaDepartmentof FishandGame 1997a). Thetwo natural
populationsareseparatedby approximately1 kilometer(0.6mile) in Edgewood

County Parkandadjacentto thepark in an areacalledthe“Triangle” (Jokerst

1991.CaliforniaNaturalDiversityDataBase1996). Theonly remaininglarge

population.in EdgewoodCountyPark,is aremnantofamoreextensive

populationthat wasdamagedby motor-vehicleuse. EdgewoodCountyParkalso

containsasmall subpopulationabout 100meters(328feet)downslopefrom the

mainpopulation(Steeck1995). Theintroducedpopulationis at PulgasRidge

(Pavlik andEspeland1993, 1994,Pavlik et a/. 1992).

3. Life History and Habitat

ReproductionandDemography.- SanMateo thornmintis an annualherb,

living lessthan 1 yearandcompletingtheentire life cycle from seedgermination

to seedproductionin a single growingseason.Flowersappearfrom April
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Figure 11-2. Distribution of San Mateo thornmint (Acanthominthaobovatassp.duttonii= A.

duttonii).
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throughJuneor July (Thomas1961, SkinnerandPavlik 1994). Flowerson the

lower whorls(groupsofflowers)typically openfirst with floweringproceeding

from thecenterof thewhorl (adjacentto thestem)outward. Opening3 to 5 hours

aftersunrise,theflowersremainopenfor 2 to 4 days(Steeck1995).

Acanthominthaobovatassp.duttonji is thoughtto be insect-pollinated

(McCarten1986b,Pavlik and Espeland1991, Steeck1995)althoughno

specializedpollinatorshavebeenobserved(D. Steeck,pers.comm., 1996).

Generalistpollinatorsarelikely to includenativebeesfrom thefamiliesApidae

(bumblebees,honeybees,euglossinebees),Anthophoridae(cuckoobees,digger

bees,carpenterbees),andMegachilidae(leafcuttingbees). While flower visitors

to Acanthominthaobovatassp.duttonjiweregenerallysparse,bumblebees

(BombusvosnesenskiiandBombuscaiWornicus)werethemostcommonand

consistentpollinatorsobservedin Steeck’s1993-1994study (Steeck1995).

Bombus(bumblebees),Osmia(leafcuttingbees),andSynalonia(nocommon

name)foragedprimarily for nectarand only collectedpollen thatadheredto their

bodiesduring foragingbouts. In contrast,individuals ofthegenusAndrena(no

commonname)activelyremovedpollen from theanthersofAcanthomintha

obovatassp.duttonji (Steeck1995).

AlthoughAcanthominthaobovatassp.durtonji possessestraits typical of

outcrossingplants(open,colorful, nectar-producingflowers),thespeciesalsohas

traits that permit self-pollinationandleadto inbreeding. Thesetraits include:(1)

thereleaseofpollen at thebeginningof, orjust prior to, flower anthesis(opening),

(2) thepresenceof receptivestigmas(femalereproductiveflowerparts)atthe

time of pollen release,and(3) the lackof spatialseparationbetweentheanthers

andthestigma. Thehandpollination and isolationtreatmentsofSteeck(1995)

showthatAcanthominthaobovatassp.duttonji is self-compatible(capableofself-

fertilization) and capableof autogamy(self-pollinationin theabsenceof

pollinators). Self-compatibilityandautogamyalongwith relatively few visits

from pollinatorssuggestthatreproductionin Acanthominthaobovatassp.duaonii

involveshigh levelsofinbreeding. However,progenyproducedasaresultof

self-pollinationdid not showany evidenceof inbreedingdepressionwhenseeds

weregerminatedand seedlingsgrownin artificial (growthchamberand

glasshouse)conditions. Later stagesofthelife cycle, wheninbreedingdepression
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could alsobe expressed.werenot observed(Steeck1995).

Pavlik andEspeland(1991,1993, 1994)andPavlik et a/. (1992)have

monitoredseed(nutlet) production.survivorship(theprobability that a

representativenewly bornindividual will surviveto variousages),andpopulation

sizeandareaat theEdgewoodParkpopulation.Thepark containsseveralgroups

ofplantsabout90 meters(100yards)apart. PavlikandEspelandconductedtheir

researchattheonerelativelystable,largegroupofplants(B. Pavlik,pers.comm.,

1996). TheyalsostudiedgerminationbehaviorofAcanthominthaobovatassp.

duttonii nutletsin thelaboratoryandthegreenhouse.

Individual plantsofAcanihominihaobovatassp.duttoniicanproducelarge

numbersofseeds(nutlets). In eachyeartheysurveyed,Pavlik andEspeland

(1991, 1993, 1994)andPavlik eta/. (1992)founda statisticalrelationship

betweenthenumberof nutletsproducedby an individual plant andboththesum

of thestemlengthsandthenumberofglomerules(compactflower clusters)for

thatplant. This meansthat it might be possibleto monitor nutletproductionusing

non-destructivemeasures(PavlikandEspeland1991). Theestimatednutlet

output (numberof nutletspersquaremeter= numberofnutletsper 10.8square

feet)atEdgewoodParkrangedfrom approximately10,000nutletspersquare

meterin 1990(Pavlik eta/. 1992)to 37,000nutletsper squaremeterin 1993

(Pavlik andEspeland1993). Survivalofplants(survivorship)until reproduction

wasmorethan 50 percentin eachyearmeasured(PavlikandEspeland1991,

1993, 1994,Pavlik eta/. 1992). Pavlik andEspeland(1994)feel thatthe

observedhigh fecundity(productionof offspring) andsurvivorshipindicatethat

thepotentialfor continuedpopulationgrowthexistsat EdgewoodPark.

Pavlik andEspeland’s(1991)work suggeststhatthenutletsrequire6 months

of dormancy(with suspendedgrowth,development,or otherbiological activity;

inactiveor resting)afterproductionto germinate.In their studies,germinationin

thegreenhouseon nativesoil was35 percentandin the labwas87 percentone

yearand63 percentthenext. Acanthominthaobovai~assp.duttoniiwastheonly

oneof threeAcanthominthaspeciesto germinate,grow, and flower on serpentine

soil. Theothertwo speciestestedwereSanDiego thornmint(Acanthomintha

i/ic~fo/ia) and SantaClarathornrnint (Acanthominiha/anceo/ala)(Pavlik and
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Espeland1991). Germinationtestsconductedby Steecksuggestthat ahigh

percentageofAcanthorninthaobovatassp.duttoniiseedscanremainviable for at

least2.5 yearsundertheproperconditions(D. Steeck,in /itt., 1996). However,

factorssuchaslocal climate,soil, andherbivorymayprofoundlyinfluence

germinationrate,seedlingestablishment,andsurvivorshipin nature.For this

reason,laboratoryand greenhousestudiesofAcanthominthaobovatassp.duttonii

shouldbe supplementedby field studies(N. McCarten,in /itt., 1998). The

disappearanceandsubsequentreappearanceoftwo subpopulationsat Edgewood

Parksuggeststhepresenceof asoil seedbank(viable dormantseedsthat

accumulatein or on thesoil) (B. Pavlik, pers.comm., 1996).

Variation in populationareaat EdgewoodParkwasobservedfrom thelate

1970’sinto theearly 1980’sby SuzanneSommers(1984,1986). Thepopulation

areawasapproximately42 squaremeters(452squarefeet)in 1990and 1991,and

approximately69 squaremeters(742squarefeet)in 1992 to 1994(Pavlik and

Espeland1991, 1993, 1994,Pavlik eta/. 1992). In 1992,thepopulationexpanded

downslopeby approximately4.4 meters(14.5feet),perhapsdueto nutletsbeing

carriedby stormrunoff to theunoccupiedarea. This expandedthepopulation

areaby 40 percent(Pavlik eta/. 1992).Themostrecentestimatesof total number

of reproductiveindividualsin theEdgewoodParkpopulationrangefrom 9,660 in

1991 to 53,136in 1994(Pavlik andEspeland1994). Thepopulationsizedropped

to 20,931 in 1995 andagainin 1996(noestimateavailablefor 1996)(B. Pavlik,

pers.comm., 1996). Pavlik feelsthattheEdgewoodpopulationmayundergo

fairly regularcyclesofgrowth anddecline;in his opinion,thesecyclesdo not

correlatewith expectedenvironmentalcuessuchastemperatureandprecipitation

(CaliforniaDepartmentof FishandGame1997a).

Sinceits discoveryin the late 1980’s,theTrianglepopulationhastypically

containedfewerthan 100plants(Steeck1995),havingfewer than20 plantsin

1987(CaliforniaNaturalDiversity DataBase1996),34 plantsin 1994,and23

plantsin 1995 (D. Steeck,in /itt., 1996). Theplantsobservedin 1994and 1995

occupiedan areaof no morethan0.2 squaremeter(2.2squarefeet) (Steeck1995).

Most of theplantswere smalland unlikely to producemanyflowers(D. Steeck,in

/itt., 1996). TheTrianglesitemayhavealwaysbeencomposedoffew individuals

(B. Pavlik, pers.comm., 1996),but soil characteristicssuggestthattheTriangle
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containsunoccupied,but potentialhabitat(CaliforniaDepartmentof Fishand

Game 1997a).

Habitat andCommuniti’ Associations.- Acanthominthaobovatassp.duttonii

is endemicto serpentinesoils of chaparralandvalleyand foothill grasslandin San

Mateo County(CaliforniaNativePlantSociety 1986, SkinnerandPavlik 1994).

Thespeciesoccupyslopesandflats with deep,heavy-claysoil inclusions(Jokerst

1991). The specificsoil habitatin whichAcanthominthaobovatassp.duttonii

occursis apparentlyextremelylimited (N. McCarten,in /itt., 1998). Thespecies

appearto growon clays depositedin localizedfissuresthat maybe verydeep

(over 10 meters(32.8feet)deepat theTrianglesite). Thesoils in thefissures

havebeencharacterizedby McCarten(in /itt., 1998)as‘serpentinevertisols”,a

soil not knownfrom Californiasoil surveys. Thedeepclay soils appearto havea

low calcium/magnesiumratio (dueto low levelsof calciumalongwith high levels

ofmagnesium),highpercentmoisture(with a broadrangebetweenfield capacity

andpermanentwilting point), andhigh cationexchangecapacity(McCarten

I 986a). More typical rocky serpentinesoil surroundstheareas.TheEdgewood

Parksitealso supportsannualagoseris(Agoserisheterophy//a),bull clover

(Tr~fo/iumfucaIum),checkermallow (Sida/ceama/vaeflora),creamsacs

(Castillejarubicundassp.lithospermoides),exsertedowl’s-clover (Castilleja

exserta),Italian ryegrass(Lo/ium mu/t~florum),purpleneedlegrass(Nasse//a

pulchra),royal larkspur(De/phiniumvariegatum),trefoils (Lotusmicranthusand

L. wrange/ianus),white globelily (Ca/ochortusa/bus),andyellowflowertarweed

(Holocarphavirgata) (Jokerst1991). Also, at EdgewoodPark,thespeciesmay

be associatedwith fragrantfritillary (Fritil/aria /i/iacea),aspeciesof concern

(CaliforniaNative PlantSociety 1986). At theTrianglesite, SanMateothornmint

occurswith big squirreltail (ELvmusmu/tisetus)andin thevicinity of two federally

listed endangeredplants,white-rayedpentachaeta(Pentachaetabe//idiflora) and

fountainthistle (Cirsiumfontinalevar.fontinale)(CaliforniaNaturalDiversity

DataBase1996).

4. Reasonsfor Declineand Threats to Survival

TherangeofAcanthominthaobovatassp.duttonii is limited by its rareand

specifichabitat(N. McCarten,in /itt., 1998). Most suitablehabitathasbeen
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destroyedby urbanization(CaliforniaNativePlantSociety1986). Urbanization

extirpatedtwo populations(CaliforniaDepartmentof FishandGame 1 997a).and

roadconstructionmayhavedestroyedathird (CaliforniaNaturalDiversity Data

Base 1996).

Theextantpopulationsarethreatenedby development,vehicles,and vandalism

(CaliforniaNaturalDiversity DataBase1996). TheEdgewoodParkpopulationis

on landownedby SanMateoCounty. Theparkhasbeendesignatedanatural

preserve.SanMateoCountyhasadopteda MasterPlanfor Edgewood(San

MateoCounty’ 1997). It is possiblethat somedisturbancecould resultfrom

changesimplementedasaresultof theplan,butno decisionsaboutspecific

actionshavebeenmadeatthis time, andSanMateoCountypersonnelareaware

of thepopulation. Currently,development-relatedthreatsto this population

appearto be indirect (D. Steeck,in /itt., 1996). Thepopulationis approximately

45 meters(50yards)downslopefrom aresidentialdevelopment(B. Pavlik,pers.

comm., 1996)and usedto be morebroadlydistributedon theslopeprior to the

expansionofthesubdixision. Hydrologicchangeshaveprobablybeencausedby

upslopehouseand roadconstruction(D. Steeck,in /itt., 1996). Vandalismand

off-road vehicledamagehavealsooccurred(Sommers1986,CaliforniaNatural

Diversity DataBase 1996,D. Steeck,in litt., 1996). Recreationaldisturbancestill

occursin thearea(B. Pavlik, pers.comm., 1996),andsomebelievethat trail

developmentis athreat(C. Curtis, in /itt., 1998). Acanthominthaobovatassp.

duttonii at EdgewoodCountyParkcould alsoeasilybe eliminatedwere afire to

occurin its vicinity and constructionof afire line and/oruseofheavyequipment

occurredon theslopeoccupiedby thespecies(D. Steeck,in /itt., 1996).

TheTrianglepopulationis on landmanagedby theSanFranciscoWater

Department.At onetime, theDepartmenthad fencedthesiteandwasprotecting

againsttheuseof pesticides(CaliforniaNaturalDiversityDataBase1996). As

discussedin theSpeciesAccountsfor fountainthistle (Cirsiumfontina/evar.

fontina/e),Main dwarf-flax (Hespero/inoncongestum),andwhite-rayed

pentachaeta(Pentachaetabe//id~//ora),proposedtrail constructionon San

FranciscoWaterDepartmentlands in theTrianglecould threatenrareplantsin the

area,includingSanMateothornmint.
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BecauseAcanthominthaobovatassp.duttonii is currentlylimited to only one
substantialpopulationthat occupieslessthan60 squaremeters(645 squarefeet)

in EdgewoodCounty Park,thespeciesis highly susceptibleto chanceevents

(Menges1991. Primack1993. Meffe andCarroll 1994, Steeck1995). An event

that substantiallydamagedtheEdgewoodCountyParkpopulationcouldprove

disastrousfor survivalofthespeciesasawhole (Steeck1995).

5. ConservationEfforts

Acanthominthaobovatassp.duttonii waslisted asendangeredby theStateof

Californiain 1979(CaliforniaDepartmentofFishandGame1992)and was

federallylisted asendangeredin 1985 (U.S. FishandWildlife Service1985). The

largerof thetwo remainingpopulationsoccursin EdgewoodParkwhich San

MateoCounty intendsto manageasanaturalpreserve.TheCountyhasrecently

adoptedamasterplanto guidefutureactivitiesin thepark. SanMateoCounty

personnelareawareofthespecialstatusplant speciesat Edgewood,but detailsof

whetherand howtheCountywill managethespeciesarenotyet available(San

MateoCounty 1997). TheSanFranciscoWaterDepartmenthasno specific

managementgoalsfor rareplantsatthis time (CaliforniaDepartmentofFishand

Game1997a).

Researchfun~dedby theCaliforniaDepartmentofFishandGameandtheU.S.

FishandWildlife Serviceon introductionof Acanthominthaobovatassp.duttonii

hasbeenconductedby Pavlik andEspelandandPavlik eta/. since1990at Pulgas

Ridge. PulgasRidgewaschosenfor threereasons:(1) it was thoughtto havehigh

quality habitat(i.e. mesic[with amoderateamountof moisture]grasslandon

serpentineclay soil), (2) it haspublic statusaslandoperatedby theSanFrancisco

WaterDepartment,and(3) it is closeto, orwithin, thehistoric rangeof

Acanthominthaobovatassp.duttonii (Pavliketa/. 1992).

In 1991, seedscollectedfrom EdgewoodParkin May, 1990, andJune,1991,

were sownat PulgasRidgein two subpopulations(onenorth-facingand one

south-facing).Theseedsweretakenfrom plants that representedtherangeof

sizesandmicroenvironmentsofplantsin thenaturalpopulation. Thissampling

schemewasusedto increasethechanceofgettingarepresentativesampleof the
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geneticvaiationin theEdgewoodpopulation. Thefirst year,27 percent(315 of

1,175)oftheseedssown producedseedlings.Ofthese315 seedlings.120 plants

(10 percentof theseedssown)survivedto producefruit. Survival to reproduction

washigherat thesouth-facingsubpopulation(44 percent)thanat thenorth-facing

subpopulation(29 percent)(Pavliketa/. 1992). Theintroducedpopulation

producedplants in eachsubsequentyear(Pavlik andEspeland1993, 1994)and

had77 plantsin 1996(B. Pavlik,pers.comm., 1996). Since1995, whenPavlik

andEspelandstoppedaddingnewseeds,thepopulationsizehasdeclined,

suggestingthat theintroductioneffort hasnotbeensuccessful.However,the

populationdoescontainsomeplantsthatarereproducing,andsecond-,third-, and

fourth-generationplantshavebeenobserved(CaliforniaDepartmentofFishand

Game1997a).

Pavlik feelsthattherearesomecritical piecesof informationwe lack about

Acanthominthaobovatassp.duttonii. For example,we do not understandthesoil

seedbankdynamicsofthespecies.Pavlik suspectsthatthereis aninteraction

betweentheseeds(nutlets)andthesoil chemistrywhich influencesgermination,

that uniqueenvironmentalcuesareinvolved in causingtheseedsto germinate,

andthat thereis atiming mechanismthat controlsdormancyaswell (B. Pavlik,

pers.comm., 1996).

6. RecoveryStrategy

Recoveryof Acanthominthaobovatassp.duttoniimustfirst focuson

protectingandmanagingthetwo remainingpopulationsby workingwith San

MateoCountyandtheSanFranciscoWaterDepartmentto ensurethelong-term

survivalof thespecieson their lands. This shouldinvolve protectionof the

populationsthemselvesaswell asa 150-meter(500-foot)bufferaroundeach

population,wherepossible,to reduceexternalinfluencesandallow expansionof

populations. In addition,otherunoccupiedhabitatatthesitesthatmight provide

spacefor expansionofthepopulationsandhabitatfor pollinatorsandseed

dispersersmustbe protected.ManagementplansemphasizingAcanthomintha

obovatassp.duttonii andotherspecialstatusspeciesin theselocationsmustbe

developedandimplemented.Ideally, standardizedannualmonitoringof

Acanthominthaobovatassp.duttoniipopulationsshouldbe incorporatedinto the
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plans. Thiswould helpdeterminedemographictrendsandtestPavlik’s

hypothesisthat Acanthominthaobovatassp.duttoniipopulationsundergoregular

cyclesof growthanddecline(CaliforniaDepartmentof FishandGame 1997a).

However,becauseit hasthepotentialto damageplantsor habitat,intensive

monitoringshouldbe donewith caution,perhapsat theendof theflowering

periodand whensoilshavedriedout (N. McCarten,in /itt., 1998). Theplans

shouldalsoincludestrategiesto minimizeknownthreatsat thesitesaswell asto

identify newthreatsastheymayappear.In particular,threatsfrom recreational

activitiesmustbeeliminatedandastrategyto minimize impactsto thespecies

duringfire suppressionactivities(e.g.bulldozingoffire lines)mustbe developed.

If newthreatsareidentified or othernewinformationbecomesavailable,

managementplansneedto be reevaluatedandrevised.Becausethelargest

remainingnaturalpopulationofAcanthominthaobovatassp.duttoniioccursat

EdgewoodNaturalPreserve,a public park adjacentto ahousingdevelopment,any

managementplandevelopedfor Edgewoodshouldincludeaneducational

outreachprogram. First priority oughtto be givento protectionandmanagement

ofthetwo remainingnaturalpopulations,oneatEdgewoodNaturalPreserveand

onein theTriangle. ProtectionoftheEdgewoodNaturalPreserveandthe

Trianglewill alsobenefitotherspeciescoveredin this plan(bay checkerspot

butterfly [Euphydryaseditha bayensis],fountainthistle [Cirsiumfontina/evar.

fontina/e],Main dwarf-flax[Hespero/inoncongestum],white-rayedpentachaeta

[Pentachaetabe/lidp’/ora]), aswell asfragrantfritillary (Friti//aria /i/iacea),a

speciesofconcern.Secondpriority shouldbe protectionandmanagementof the

introducedpopulationat PulgasRidge.

Anotherhighpriority in recoveryefforts for Acanthominthaobovatassp.

duttonii is collectionandbankingofseedin Centerfor PlantConservation

certifiedbotanicgardens(Pavlik andEspeland1991,D. Steeck,in /itt., 1996).

Althoughsomeseedhasalreadybeenstored(CaliforniaDepartmentofFishand

Game1 997a),furthercollectionsare prudentto guardagainstextinctionofthe

speciesfrom chancecatastrophiceventsandto providepotentialmaterial for

enhancementefforts in existingpopulations,repatriations(returnsto locations

formerly occupied),and/orintroductionsto newsites. In theabsenceof genetic

datafor Acanthominthaobovatassp.duttonii, seedcollectioneffortsshould first

focuson thelargerpopulationat EdgewoodNaturalPreservebut shouldnot
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neglectthesmallerTrianglepopulation. Thelargerpopulationis likely to contain

higherlevelsofgeneticvariationthanthesmallerone,but thesmallpopulation

maycontainhighfrequenciesofrareallelesif its geneticcompositionhasbeen

influencedby geneticdrift. Therefore,collecting from bothpopulationsincreases

thelikelihood thatspecieslevel geneticvaiationwill be representedin the

collections(Elam in prep). Careshouldbe takento ensurethat seedcollection

doesnot adverselyaffectthedonorpopulations.

In additionto protectionofandseedcollectionfrom theremainingpopulations

ofAcanthominthaobovatassp.duttonii, historic locationsshouldbe surveyedto

determinewhethersuitablehabitatremains,thespeciespersistsatthe sites,and/or

thesitesmaybesuitablefor repatriation. Suitability for repatriationwould

dependupon(1)whetherpotentialhabitatexists,(2) thepresenceandmagnitude

ofthreats,and(3) whetherthesitescanbe securedandmanagedfor the long-term

protectionofthespecies.At leasttwo historic sitesareunlikely to contain

suitablehabitatbecauseoflocal urbanization(CaliforniaNaturalDiversity Data

Base1996,CaliforniaDepartmentof FishandGame1997a). Surveysshould also

includeotherpotentialserpentinehabitatsuchasin theCrystal Springsarea

(CaliforniaDepartmentofFishandGame1 997a)to determinewhether

undiscoveredpopulationsmayexist. At leastsomeofthesesurveyswould require

thecooperationofthe SanFranciscoWaterDepartmentbecausepotentially

suitablehabitatoccurson their land. McCarten(in /itt., 1998)feelsthat the

specifichabitatofAcanthominthaobovatassp.duttoniicanbe identifiedif

attentionis givento soils ecologyandsubtlevaiationsin soil conditions. Based

on field observationsof raresoil conditions,thepreciselocationoftheknown

occurrenceattheTrianglewasidentifiedaspotentialhabitatfor Acanthornmtha

obovatassp.duttonii beforethespecieswasfoundthere(McCarten1986b,N.

McCarten,in /itt., 1998). If newpopulationsarediscovered,theyshouldbe

protectedand managedasdiscussedabove. Duringthesesurveys,potential

introductionsitesmight alsobe identified.

Otherimportant,but lowerpriority recoveryactivitiesfor Acanthomintha

obovatassp.duttonii areexperimentalreseedingorplanting oftheupslope

portionsof theEdgewoodpopulation,aswell asexperimentalburningand

weedingin plotsadjacentto thepopulationatEdgewood(CaliforniaDepartment
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ofFishandGame1 997a). The latterexperimentswould addressthequestionof

whetherthepopulationsmight expandinto suitablehabitatthathasbeenmade

availableby burningor weeding. If Acanthorninthaobovatassp.duttonii moves

into andpersistsin treatedareas,burningorweedingmight be appropriate

strategiesto encourageexpansionof existingpopulations.Any experimental

burningor weedingoughtto be initially limited to avery smallarea(e.g., 1 square

meter [10.8squarefeet]). OtherresearchneedsforAcanthominthaobovatassp.

duttonii includeinvestigationsof soil seedbankdynamics,characterizationof

whatconstitutesoptimal habitat(Pavlik etal. 1992),estimationofgenetic

structureof thepopulations,andpollinationbiology (Steeck1995). Becauseof

theextremelylimited habitatandvulnerabilityto disturbanceof thespecies,

potentialadverseeffectson Acanthominthaobovatassp.duttonii populations

shouldbe evaluatedprior to any researchactivities. ProtectionofAcanthomintha

obovatassp.duttonii shouldbethefirst priority, andresearchthat would

adverselyaffectthespeciesshouldnotbe conducted(N. McCarten,in /itt., 1998).

If five populations(includingtheremainingtwo naturalpopulationsandthe

introducedpopulation)ofAcanthorninthaobovatassp.duttonii are(1) fully

protectedand managedwith theprimaryintentionofpreservingthepopulationsin

perpetuity,(2) shownto be self-sustainingoveraminimumof20 yearsthat

includethenormalprecipitationcycle (or longerdependingon whetherthedata

continueto suggestlarge,cyclical fluctuationsin populationsizearecharacteristic

ofthespecies),(3) seedcollectedfrom bothremainingnaturalpopulationsis

storedataminimum oftwo Centerfor PlantConservationcertifiedbotanic

gardens,and(4) reliableseedgerminationandpropagationtechniquesfor the

speciesareunderstood,thespeciesshouldbe evaluatedfor downlistingto

threatened.Meetingthis goalwould requirelocating, restoring,and/or

successfullyintroducingtwo newpopulations.BecausePavlik andEspeland

(1991,1993, 1994)andPavliket a/. (1992)hadlimited successintroducinganew

populationofAcanthominthaobovatassp.duttonli, andbecauserepatriation

(restoringto theplaceoforigin) andintroductionof populationsis expensiveand

experimental(Falk eta/. 1996),surveyinghistoric sitesandpotentialhabitat
within thehistoric rangeto locatecurrentlyunknownpopulationsis preferred.

Introductionofadditionalpopulationsshouldprobablynot be consideredfor

Acanthominthaobovatassp.duttoniiuntil datasuggestthat attemptsaremore
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likely to be successful(N. McCarten,in /itt., 1998). Thatintroducingorcreating

newpopulationsofAcanthorninthaobovatassp.duttonii is time-intensiveand

experimentalis exemplifiedby theattemptsofPavlik and Espeland(1991,1993,

1994)andPavlik eta/. (1992)to introducealarge,self-sustainingpopulationof

Acanthorninthaobovatassp.duttonii. It remainsto be seenwhetherthe

introducedpopulationwill be self-sustainingnowthat Pavlikand Espelandhave

discontinuedyearlyinputof nutlets(CaliforniaDepartmentof FishandGame

1997a). Until researchshowsotherwise,recoveryshouldtargetsecuring

populationscontainingaminimumof2,000 plantseach(but preferablymore).

Theprobabilityofpopulationpersistenceover the long-termis expectedto be

higherfor largerpopulationsbecauselargesize decreasesthelikelihood of

reducedviability or populationextirpationsdueto randomdemographicor genetic

events(Barrettand Kohn 1991,EllstrandandElam 1993).

Theabovedownlistingcriteriaconstituteasignificantimprovementin the

protection,management,andpopulationsizeofAcanthominthaobovatassp.

duttonii throughoutits range. Completingtheseactionswould substantially

increasethesecurityof thespecies.However,Acanthorninthaobovatassp.

duttonii shouldnot be consideredfor delistingbecauseof its locationin anarea

that is highly developedand becauseofthe limited successof attemptsto

introducethespecies.

B. Tiburon mariposa lily (Calochortustiburonensis)

1. Descriptionand Taxonomy

Taxonomy.- RobertWestdiscoveredCa/ochortustiburonensis(Tiburon

mariposalily) in 1971 on Ring Mountainon theTiburonPeninsulain Main

County,California. Albert Hill collectedthetypespecimen(a specimenor series

of specimenschosenwhenthetaxonis describedandconsideredrepresentativeof
the species,subspecies,orvariety)on Ring Mountainthefollowing year,and

publishedthedescriptionin 1973(Hill 1973). A taxon(plural = taxa) is agroup

that is sufficiently distinctto be consideredaseparateunit, for examplea family,

species,subspecies,or vaiety.
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Description. - Ca/ochortustiburonensis(Figure11-3) is amemberofthe lily

family (Liliaceae)with asinglepersistent,basal,linear-oblongleaf30 to 60

centimeters(1 to 2 feet)long. Theflowering stem,about50 centimeters(20

inches)tall, is usuallybranchedandbearserectflowersin two’s or three’satthe

endsofthebranches.Thethreepetalsandthreesepals(individualmembersof

theoutermostwhorl or setofflower parts)are light yellow-greenwith reddishor

purplish-brownmarkings. Thecapsule(dry fruit, generallywith manyseeds)is

triangularin cross-section,andabout4 centimeters(2 inches)long (Hill 1973).

Thelong slenderhairson theuppersurfaceandmarginsof thepetalsandthelack

of wingson thecapsuledistinguishCa/ochortustiburonensisfrom the othertwo

Ca/ochortusspeciesthat arealsofoundon theTiburonPeninsula(Oaklandstar-

tulip [Ca/ochortusumbe//atus]andyellow mariposalily [Ca/ochortus/uteus])

(Hickman1993).

2. Historical and Current Distribution

Historical andCurrentDistribution. - Ca/ochortustiburonensisis known

only from RingMountain, its typelocality, on theTiburonPeninsulain southern

Main County(Figure114). Thetypelocality is theexactgeographiclocation

from whichthe specimen(s)usedto describethe taxonwerecollected.The Ring

Mountainpopulationof Ca/ochortustiburonensisoccurson landthat wasowned

andmanagedby TheNatureConservancybetween1982and 1995. Theproperty

wastransferredto Main CountyParksandOpenSpacein 1995 (California

NaturalDiversity DataBase1996).

3. Life History and Habitat

ReproductionandDemography.- Ca/ochortustiburonensisis abulbous

perennial(persistingor living for severalyearswith aperiodofgrowtheachyear).

Individualsarethoughtto live 10 yearsormore(P. Fiedler,pers.comm., 1996).

Thebasalleafappearsabovegroundaftertheonsetof winterrains(Fiedler1987).

Thespeciesflowersfrom Mayto June(CaliforniaNative PlantSociety 1988a).

On average,eachreproductiveadultbearstwo to threeflowers, but large

individualsmayproduceeight flowers(Fiedler1984ascited in Sloop
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Figure 11-3. Illustrationof Tiburonmariposalily (Ca/ochortus

tiburonensis)(from Hill 1973,with permission).

I
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Figure11-4. DistributionofTiburonmariposalily (Calochortustiburonensis).

11-18



1996). Protandry(with malereproductivepartsmaturingbeforefemaleparts)

likely limits self-pollinationin thespecies(P. Fiedler,pers.comm., 1996)

althoughseedcanbe produceduponhandself-pollination(i.e. thespeciesis self-

compatible). In nature,Ca/ochortustiburonensisappearsto be primarily

outcrossing(pollenfrom oneplant goingto aflower ofa differentplant, i.e.

matingnot involving inbreeding)anddependentupon insectsfor pollination. The

flowersarethoughtto be pollinatedprimaily by bumblebees(Bombus

ca/~fornicus). Ca/ochortustiburonensisappearsto be reproductivelyisolated

from theco-occurringCa/ochortusumbe//atus(Oaklandstar-tulip)by flowering

laterandby havingdifferentpollinators. Ca/ochortusumbe//atusflowersduring

March andApril and is thoughtto be pollinatedby sweatbees(Halictidae)(Sloop

1996).

Often individualsof Ca/ochortustiburonenesisdo notreproduceuntil theyare

5 yearsold (P. Fiedler,pers.comm., 1996). During thehot, dry portionofthe

year,thebulbs aredormant,forming a“bulb bank” thatpersistsfrom yearto year.

Seedsgerminateattheonsetoftherainy season.Seedlossmaybe themajor

stageofmortality in the life cycle (Fiedler1987); thereis no evidenceofa

dormantsoil seedbank(P. Fiedler,pers.comm., 1996).

Themostdetailedstudyofthereproductionanddemographyof Ca/ochortus

tiburonensiswasconductedby Fiedler(1987)overthreegrowingseasonsbetween

1981 and 1984. Thepercentageof plantsbeginningreproductionvariedfrom 36

to 64 percent,but thepercentageofplantssuccessfullyreproducing(producing

flowersandfruits andsheddingseeds)rangedfrom 0 to 11 percentover thethree

growingseasons.Thenumberofseedspercapsuleaveragedapproximately40

andrangedfrom 6 to 99. Ca/ochortustiburonensisappearedto havelow seed

survival andseedlingestablishment,low adultmortality, andslow growth(Fiedler

1987).Vegetativereproduction,throughproductionofbulblets,occursin the

greenhousebutprobablynot in nature(P. Fiedler,pers.comm., 1996).

Ca/ochortustiburonensisis anexampleofararespeciesthatis restrictedin
distributionbut relativelyabundantwhereit doesoccur(Fiedler1995). Thesingle

populationof Ca/ochortustiburonensisis distributedin threemajorcolonies

(CaliforniaNaturalDiversity DataBase1996)separatedby 0.2 to 0.4 kilometer
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(0.125to 0.25 mile) (P. Fiedler,pers.comm.’, 1996). Thenumberofindividual

plantsobservedhasrangedfrom thehundredsin 1986(CaliforniaNatural

Diversity DataBase 1996)to anestimated40,000individuals in 1991 (Larry

Serpa,pers.comm., 1992). Thenumberofflowering plantscountedwas5,783 in

1989,3,443 in 1990,and 19,875 in 1991 (CaliforniaNaturalDiversity DataBase

1996).

Habitat andCommunityAssociations.- Ca/ochortustiburonensisgrowson

rocky serpentineslopesandserpentinederivedsoils (Hill 1973)at an elevationof

approximately140meters(460feet)(CaliforniaNaturalDiversity DataBase

1996). Thecoloniesarein openareas(Hill 1973)in aserpentinebunchgrass

community(FiedlerandLeidy 1987)associatedwith serpentinereedgrass

(Ca/arnagrostisophitidus),Tiburonbuckwheat(Eriogonumcaninurn —

Eriogonurn /uteo/umvar. caninurn), Tiburonpaintbrush(Casti//ejaaffinis ssp.

neg/ecta)(CaliforniaNaturalDiversity DataBase1996),andMain dwarf-flax

(Hespero/inoncongesturn)(CaliforniaNativePlantSociety 1988a).

4. Reasonsfor Declineand Threats to Survival

ThesingleknownoccurrenceofCa/ochortustiburonensisis mostly,if not

wholly, within theRing MountainPreservethat is partofMain CountyOpen

Space(CaliforniaDepartmentof Fishand Game1 997b). Thespeciesis

threatened,by virtue ofits occurrencein asinglepopulation,with chanceevents

suchasfire, severedrought,pestordiseaseoutbreak,or othernaturalorhuman-

causeddisasters(Menges1991,Primack1993,Meffe andCarroll 1994). The

speciesis alsovulnerabledueto its proximity to humanpopulationcentersand

intensivedevelopmentactivities. Theproximity oftheplantto a largehuman

population,alongwith high visitor useandminimal supervision,increasesthe

likelihood thathuman-causeddisasters,actsof vandalism,andrecreationaluse

will affecttheplantsor theirhabitat. Unrestrictedcollectingfor scientificor

horticulturalpurposesor excessivevisits by individuals interestedin seeingrare

plantsmayalsobeaconcernbecauseCa/ochortustiburonensisis a strikingly

unusualmemberofthis much-collectedgenus(U.S. FishandWildlife Service

1995, R. Bittman, in litt., 1998). Non-nativeinvasiveplantsmaybe an additional

threat. Reportedly,Hardinggrass(Pha/arisaquatica)andfennel (Foeniculurn
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vu/gare)areincreasingin numberson the lowerslopesofRing Mountain(D.

Smith, in /itt., 1998).

5. ConservationEfforts

Ca/ochortustiburonensiswaslisted endangeredby theStateof California in

1978. As aresultofprotectionefforts by TheNatureConservancyat Ring

Mountain (seebelow),thespecieswasdownlistedto threatenedby theStatein

1987 (CaliforniaDepartmentof FishandGame1992). Thespecieswasfederally

listed asthreatenedin 1995(U.S. FishandWildlife Service1995).

Between1982and 1995,Ca/ochortustiburonensiswasprotectedfrom

developmentbecausethe landon which it occurswasownedandmanagedby The

NatureConservancy,agroupwhosemanagementgoalsarethemaintenanceof

biodiversityand theprotectionofrareandendangeredspecies(L. Serpa,pers.

comm., 1992). In 1988,The NatureConservancydevelopedandimplementedan

annualmonitoringplanto providedataon reproductivesuccessand herbivore

damagefor Ca/ochortustiburonensis.Dataon total populationsizeandthe

percentageof thepopulationthatis reproducingwereto be collectedevery5 years

(CaliforniaNativePlantSociety 1 988a). However,no recentmonitoringhasbeen

done. TheRing Mountainpropertywastransferredfrom TheNatureConservancy

to Main CountyParksandOpenSpacein 1995.TheNatureConservancy

retainedaconservationeasementon thepropertyandexpectsthat Main County

will continuemonitoringtherarespecieson thepreserve(L. Serpa,pers.comm.,

1996). TheNatureConservancyprovidedMain CountyOpenSpaceDistrict with

detailedmanagementprinciplesandguidelines(CaliforniaDepartmentofFish

andGame1 997b). At this point, theCountyhasnotdevelopedamonitoringplan

andis dependingon volunteersfrom TheNatureConservancyandCalifornia

NativePlantSocietyfor monitoring(C. Bramham,pers.comm., 1996). The

preserveis fencedto reducetheincidenceoffour-wheeldrive vehicleand

motorcycleuse,but is still accessibleto bicycles,equestrians,andhikers(C.

Bramham,pers.comm., 1997).
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6. RecoveryStrategy

Ca/ochortustiburonensisshouldnotbe consideredfor delisting. However,

certainmeasuresshouldbetakento ensureits survival. Becausethespeciesis

knownonly from Ring Mountain,protectionandmanagementofthe speciesat

RingMountain is ofhighestpriority. Thisprotectionwill involve workingwith

theMain CountyOpenSpaceDistrict to ensurethe long-termsurvivalofthe

speciesby protectingeachsubpopulation,aswell asa 150-meter(500-foot)buffer

aroundeachsubpopulation,wherepossible,to reduceexternalinfluencesand

allowexpansionof subpopulations.If plants(oradditionalpopulations)are

discoveredon privatelands thatarenotpartoftheRing MountainPreserve,they

shouldbesecuredthroughland acquisition,conservationeasements,orother

means.In addition,unoccupiedhabitatthat might providespacefor expansionof

thepopulationsandhabitatfor pollinatorsandseeddispersersmustbe protected.

A managementplanemphasizingCa/ochortustiburonensisandotherspecial

statusspeciesatRing Mountainmustbe developedand implemented.Theplan

oughtto includeprovisionsfor standardizedmonitoringofeachCa/ochortus

tiburonensissubpopulationevery3 years. Becausethespeciesis aperennial,

monitoringshouldincludeboth flowering andvegetativeindividuals. The

managementplanshouldalsoincludestrategiesto minimizeknownthreatsas

well asto identify newthreatsastheymayappear.Potentialthreatsinclude

invasionby non-natives,grazingby deer,andtrashdumping. If newthreatsare

identifiedor othernewinformationbecomesavailable,managementplansneedto

be reevaluatedandrevised. Becausethelargestremainingnaturalpopulationof

Ca/ochortustiburonensisoccurson public landadjacentto humanpopulation

centers,any managementplandevelopedfor RingMountainshouldincludean

educationaloutreachprogram. Protectionof serpentinehabitatat Ring Mountain

Preservemayalso benefitTiburonpaintbrush(Castil/ejaaffinis ssp.neg/ecta)and

Main dwarf-flax (Hespero/inoncongestum).

Anotherhighpriority in conservationefforts for Ca/ochortustiburonensisis

collectionandbankingofseedin Centerfor PlantConservationcertifiedbotanic

gardens.Suchcollectionsguardagainstextinctionof thespeciesfrom chance

catastrophiceventsand providepotentialmaterialfor enhancementefforts in

existingpopulationsand/orintroductionsto newsites. In thecaseofaspecies
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suchasCa/ochortustiburonensisthathasneverbeenknownfrom otherlocations,

introductionto newsiteswould generallybe discouraged.Careshouldbe takento

ensurethatseedcollection doesnotadverselyaffect thepopulation.Thebest

strategywould be to collecton avery smallscale(lessthan5 percentoftheseed

crop) and/oronly in yearswith exceptionalseedproduction.

Of lowerpriority in conservationefforts for Ca/ochorrustiburonensisis

researchinto appropriatemanagementstrategies.For example,researchinto

whethermanagementtechniquessuchasgrazing,mowing,orburningmay

increaserecruitmentby removingthatchor otherwisestimulatingreproduction

would be valuableaswould furtherresearchon demographyto identify limiting

life history stages,pollination, andhabitatrequirementsofthespecies.Sloop (as

cited in CaliforniaDepartmentof FishandGame1 997b)feelsthatCa/ochortus

tiburonensisis highly dependenton bumblebees(Bombusca/Wornicus)for

pollination. Furtherresearchto testthis hypothesiswould elucidatewhether

managersoughtto considerthreatsto thebeesto be threatsto Ca/ochortus

tiburonensisaswell. Developmentof germinationandpropagationtechniquesfor

Ca/ochortustiburonensisis alsonecessary.

Becauseit occursonly at Ring Mountain,Calochortustiburonensisshouldnot

be consideredfor delisting. Its statuscouldbe reevaluatedin theunlikely event

thatseveralnewpopulationsarediscoveredatlocationsotherthanRing

Mountain.

C. Tiburon paintbrush (Castillejaaffinis ssp.neglecta)

1. Description and Taxonomy

Taxonomy.- Thetypespecimen(a specimenthatis chosenwhenthetaxonis

describedandis consideredtypical ofthespecies)of Casti//ejaaffinis ssp.

neg/ecta(Tiburonpaintbrush)wascollectedby KatherineBrandegee(Jepson

1925). TheplantwasdescribedasCasti//ejaneg/ectaby Zeile in 1925 in Willis

Jepson’sManualQfth~ Flowering Plantsof California. ChuangandHeckard

reducedthespeciesto subspecificstatus,treatingthetaxon asCasti//ejaaffinis
ssp.neg/ectain TheJepsonManual(Hickman1993).
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Description. - Casti//ejaaffinis ssp.neg/ecta(FigureII- 5) is asemi-woody

perennialofthesnapdragonfamily (Scrophulariaceae),with erect,branchedstems

30 to 60 centimeters(1 to 2 feet)tall andasparsecoveringofsoft, spreadinghairs

(MunzandKeck 1959). The lance-shapedleavesare20 to 40 millimeters(0.8 to

1.6 inches)long andhave0 to 5 lobes(Hickman1993). Theconspicuousfloral

bractsareyellowishandsometimesred-tipped;theflowersareyellow to redand

18 to 20 millimeters(0.7to 0.8 inch) long. Thesimple(unbranched)hairsandthe

lack ofglandsbelowtheinflorescence(entireclusterofflowersand associated

structures)distinguishCasti//ejaaffinis spp.neglectafrom otherspeciesof

Casti//ejaon theTiburonPeninsula(Casti//ejaIat~fo1iavar. rubra [Monterey

Coastpaintbrush]andCasti//ejafo/io/osa[Texaspaintbrush])(MunzandKeck

1959,Howell 1970).

2. Historical and Current Distribution

Historical and CurrentDistribution. - Casti//ejaaffinis ssp.neg/ectahas

neverbeenwidespread.Threeofthesevenpopulationsoccuron theTiburon

Peninsulain Main County,oneoccursin NapaCounty, andonein SantaClara

County(Figure11-6). Recentlydiscoveredpopulationson GoldenGateNational

RecreationAreaandeastofAndersonLakeextendtheknownrangeto western

Main andSantaClaraCounties,respectively.Castillejaaffinis ssp.neg/ectais

knownfrom five populationsin Main County,threeof which occuron the

TiburonPeninsula,from onepopulationin AmericanCanyonin NapaCounty,

andfrom onepopulationin SantaClaraCounty(CaliforniaNaturalDiversity Data

Base1996). Therangeof this plantis approximately50 kilometers(30 miles)

from eastto west,and112 kilometers(70 miles) from north to south(U.S. Fish

andWildlife Service1995).

3. Life History and Habitat

ReproductionandDemography.- Casti//ejaaffinis ssp.neg/ectais a

perennial, flowering from April to June(MunzandKeck 1959). Lawrence
Heckard (in Iitt., 1989)postulatedthat the yellow flowers were largely bee-

pollinated. Seedsare shed in June and July, and the speciesdies back to its
woody basein July and August. Newgrowth from the woodybasebeginsin
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Figure 11-5. IllustrationofTiburonpaintbrush(Casti/lejaaffinis

ssp.neg/ecta)(from Abrams1951,with permission).
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DecemberorJanuary. Seedsmayremaindormantin thesoil for severalyears.

Seedgerminationoccursin Januaryor Februaryandseemsto be inducedby

leachingandlow temperatures(5 to 15 degreesCelsiusor 45 to 59 degrees

Fahrenheit)(Martin 1989).

Martin (1989)observedthat 84 percentof theplantsshesurveyedhadthreeor

fewer inflorescences.Themeannumberofinflorescencesperplantwas2.3, the

meannumberof capsulesper inflorescencewas8.8, andthemeannumberof

seedspercapsulewas82.3. Basedon thesefigures,seedproductionfor 1 year

wascalculatedto be 1,666seedsperplant(Martin 1989). However,Martin

(1989)observedno seedlingsin thefield during her2 yearstudy. In the

laboratory,Casti//ejaaffinis ssp.neg/ectaseedlingssurvivedoverawide rangeof

calcium/magnesiumratios(Martin 1989). However,factorssuchaslocal climate,

soil, andherbivorymayprofoundlyinfluencegerminationrate,seedling

establishment,andsurvivorshipin nature(N. McCarten,in /itt., 1998).

Casti//ejaaffinis ssp.neg/ectais arootparasiteon otherangiosperm

(flowering plant)species.Theprimaryadvantageof theparasiticattachmentin

Casti//ejaandrelatedplantsin thefigwort family is reportedlyan increasedwater

andmineralsupply. Thoughtheparasiticrelationshipis notobligate

(hemiparasitic),benefitsto speciesof Casti//ejafrom theparasitichabitare

manifestedin increasedvigor with morebranching,greaterheight,andearlier

flowering (Heckard1962). Heckard(1962)showedthat ahostplant is beneficial

to Casti//ejaaffinis spp.neg/ectaandincreasesthe species’chancefor survival.

Experiments(Heckard1962)andfield data(Martin 1989)suggestthat Casti//eja

affinis ssp.neg/ectaspeciesmayutilize avariety of hostspecies.

Populationsizesaresmall, rangingfrom lessthan20 plantsattheSantaClara

Countysite(CaliforniaNaturalDiversityDataBase1996)to approximately600

plantsat RingMountainPreserveon theTiburonPeninsula(Hunter1989a).

Habitat andCommunityAssociations.- Casti//ejaaffinis ssp.neg/ectaoccurs

in serpentinebunchgrasscommunities(FiedlerandLeidy 1987,CaliforniaNatural

DiversityDataBase1996)at elevationsbetweenabout75 and400 meters(250

and1,300feet)(CaliforniaNaturalDiversity DataBase1996).
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Calcium/magnesiumratiosof theserpentinesoils whereCasti//ejaaffinis spp.

neg/ectaoccursareapparentlytypical of serpentinesoils in general. In onestudy,

ratiosattheAmericanCanyonsitewerehigher(0.413) thanthoseatthesampled

Tiburonsites(0.1 to 0.255)(Martin 1989,K.F. Martin, in /itt., 1998). Casti//eja

affinis spp.neg/ectaoccursin closeproximity to SantaClaraValley dudleya

(Dud/eyasetche//ii)in SantaClaraCounty (N. McCarten,in /itt., 1998). Other

associatedrarespeciesincludeMain dwarf-flax (Hespero/inoncongesturn),

serpentinereedgrass(Ca/arnagrostisophitidis), Tiburonbuckwheat(Eriogonum

/ute0/urn var. caninurn),andTiburonjewelfiower(Streptanthusniger). Other

nativeplantsoccurringatsiteswith Casti//ejaaffinis ssp.neglectainclude

Californiagilia (Gi/ia achi//e~fo/iassp.multicaulis),Californiamelic(Me/ica

caiWornica),Californiapoppy (Eschscho/ziaca/~fornica),dwarfplantain

(P/antagoerecta),foothill needlegrass(Nasse/la/epida),hayfieldtarweed

(Hernizoniacongesta ssp.congesta),longhornplectritis (P/ectritis rnacrocera),

purpleneedlegrass(Nasse//apu/chra),purplesanicle(Sanicu/abipinnataida),

royal larkspur(De/phiniurnvariegaturnssp.variegaturn),slenderfairyfan (C/arkia

graci/is), stickywilly (Ga/iurn aparine),andTorrey’s melicgrass(Me/ica

torreyana). AssociatedintroducedspeciesincludeItalianryegrass(Lo/jurn

rnu/t~florurn), slenderwild oat (Avenabarbata),andsoft brome(Brornus

hordeaceus)(CaliforniaNativePlantSociety 1989,Hunter 1989a,Corelli and

Chandik1995,California Natural Diversity Data Base 1996).

4. Reasonsfor Declineand Threats to Survival

PopulationsofCastil/ejaaffinis ssp.neg/ectaoccuron public andprivateland

in Main County,andexclusivelyon privateland in NapaandSantaClara

Counties.TheMain Countypopulationsarethreatenedby residential

development,foot traffic, grazing,andsoil slumping(Hunter1989a,U.S. Fish

andWildlife Service1995,CaliforniaNaturalDiversity DataBase1996). Eachof
thethreeoccurrenceson theTiburonPeninsulahasmultiple landowners.Main

OpenSpaceDistrict ownsoverhalfof theRingMountainoccurrenceformerly

ownedby TheNatureConservancy(Hunter1989a,L. Serpa,pers.comm., 1996)

andthetown of Tiburonownsportionsoftheoccurrencein theMiddle Ridgearea

of thepeninsula.Theremainderofeachof theseoccurrencesis privately-owned.

Thethird occurrenceon the peninsulais in thevicinity of St.Hilary’s Churchin
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Tiburon(CaliforniaNaturalDiversity DataBase1996).

Developmenton theTiburonPeninsulahasbeenextensiveandrapid; over60

percentof Casti/lejaaffinis ssp.neg/ectahabitathasalreadybeendestroyedby

development(Hunter1989a). Residentialdevelopment,apparentlyobservedas

earlyas 1983by EvaBuxton~is ongoingin thevicinity of theMiddle Ridge

occurrence(A. Allen, pers.comm., 1997,D. Smith,pers.comm.,1997,E.

Buxton, in /itt., 1998). A portionoftheMiddle Ridgeoccurrencewasextirpated

by developmentapproximately8 yearsago(F. Buxton, in /itt., 1998). TheTown

of Tiburon is currentlyconsideringaproposeddevelopment(EastonPoint) that

couldimpactthespeciesaswell asHespero/inoncongesturn(seebelow) in the

vicinity of St. Hilary’s Church(B. Olson, in /itt., 1996,D. Watrous,pers.comm.,

1997,D. Smith,pers.comm., 1997). A secondproposeddevelopmentin thesame

areawasdeniedby theTownofTiburon(MarmneroEstates)(B. Olson,pers.

comm., 1996). Theareathat wouldhavebeeninvolved in this second

development(Harroman/MarineroEstates)is proposedto be setasideasopen

space. A ballot measureto securethefunding for thepurchaseoftheproperty

passedin June,1997;thepurchasetookplacein thefall of 1997(D. Watrous,

pers.comm., 1997). Thesouthernmostoccurrenceof Castil/ejaaffinis spp.

neg/ectaon theTiburonPeninsula,in thevicinity ofSt. Hilary’s Church,is

probablylocatedwithin this proposedopenspace(D. Smith,pers.comm., 1997).

Thehabitatin theareais alsothreatenedby pedestriantraffic (U.S. Fishand

Wildlife Service1995)andby invasionofnon-nativessuchaspampasgrass,

broom,andblackberry(CaliforniaDepartmentof FishandGame1997b). A

subpopulationonMiddle Ridgeis alsothreatenedby invasionofpampasgrass(E.

Buxton, in /itt., 1998). Theplantson Ring MountainPreserveareprotectedfrom

developmentbut arethreatenedby sliding oftheslopeon whichtheyoccur. The

toeoftheslopewasremovedto accommodateresidentialdevelopmentin the

1960’s. Soil materialthat slidesinto thestreetatthebaseof theslopeis removed

by theCity ofCorteMadera,andtheslopecontinuesto slump. Managersfrom

TheNatureConservancyestimatethatapproximatelyone-thirdofthepopulation

is at risk (L. Lozier, pers.comm., 1992,L. Serpa,pers.comm., 1996). The

westernMain populationsof Casti//ejaaffinis spp.neglectaat GoldenGate

NationalRecreationAreaarelocatedin areasthat arebeinggrazedby cattle;the

impactof thegrazingneedsto be determined(Martin 1991,L. Nelson,in /itt.,
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1996,CaliforniaDepartmentofFishand Game1997b).

TheNapaCountypopulationis threatenedby gravelmining andgrazing. The

NapaCountypopulationoccurson privatepropertynearagravelquarry

(CaliforniaNaturalDiversity DataBase1996). Thepropertyis usedby Syar

Industriesfor themining ofroadbasematerials.Thelong termeffect ofambient

dustfrom mining hasthepotentialto alter soil chemistryandphotosynthesis(Jake

Ruygt,in /itt., 1996). Althoughquarryexpansionplansthatwould resultin the

destructionofmorethan80 percentofthepopulationareno longeractivelybeing

pursued,the potentialfor expansionstill exists(U.S.FishandWildlife Service

1995). Cattlegrazingalso hasbeenreportedto threatenaportionof theAmerican

Canyonoccurrence(Hunter1 989a). Anothersourcesuggests,however,that cattle

providelittle threatto theAmericanCanyonpopulationbecausetheplantsoccur

on averysteepslope(J. Ruygt,pers.comm.,1992). TheSantaClaraCounty

populationconsistsof 13 plantsthat mayalsobe subjectto grazing(R. Bittman,

pers.comm., 1993).

5. ConservationEfforts

Casti//ejaaffinis ssp.neg/ectawaslisted asthreatenedby theStateof

Californiain 1990 (CaliforniaDepartmentof FishandGame1992)andwas

federallylisted asendangeredin 1995(U.S. FishandWildlife Service1995).

Between1982and 1995,overhalfoftheRingMountainoccurrenceofCasti//eja

affinis spp.neg/ectawasprotectedfrom developmentbecausethelandon which it

occurswasownedandmanagedby TheNatureConservancy,a groupwhose

managementgoalsarethemaintenanceof biodiversityandtheprotectionofrare

andendangeredspecies.TheRingMountainpropertywastransferredto Main

CountyParksandOpenSpacein 1995. TheNatureConservancyretaineda

conservationeasementon thepropertyandexpectsthat Main Countywill

continuemonitoringtherarespecieson thepreserve(L. Serpa,pers.comm.,

1996). At this point,the Countyhasnotdevelopedamonitoringplanandis

dependingon volunteersfrom TheNatureConservancyandCaliforniaNative

PlantSocietyfor monitoring(C. Bra.mham,pers.comm., 1996). Thepreserveis

fencedto reducethe incidenceoffour-wheeldrivevehicle andmotorcycleuse,

but is still accessibleto bicycles,equestrians,andhikers(C. Bramham,pers.
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comm., 1997). In addition,two occurrencesofCasti//ejaaffinis spp.neglectaare

on GoldenGateNationalRecreationArea landthat is managedby PointReyes

NationalSeashore.Theeffectofcattlegrazingon thesepopulationsis unknown,

butat leastonepopulationis monitoredby theCaliforniaNativePlantSociety(L.

Nelson,in /itt., 1996). The SantaClaraCountypopulationof Casti//ejaaffinis

spp.neg/ectais on areservefor bay checkerspotbutterfly conservation(N.

McCarten,in /itt., 1998). Thereserveis a 107-hectare(267-acre)areasetaside

until theyear2000asmitigation for thedevelopmentof theKirby Canyon

Landfill (Murphy 1988,ThomasReidAssociatesandMurphy 1992).

6. RecoveryStrategy

Recoveryof Casti//ejaaffinis ssp.neg/ectamustfirst focuson protectingand

managingtheknownpopulations. Protectionandmanagementofpopulationson

public landswill involve working with Main OpenSpaceDistrict, thetown of

Tiburon,andtheGoldenGateNationalRecreationAreato ensurethelong-term

survivalofthe specieson their lands. Thepopulations,or portionsofpopulations,

occurringon privatelandsshouldbe protectedby landacquisition,conservation

easements,or othermechanisms.Among populationson privateland,protection

oftheonly knownpopulationin SantaClaraCounty is aparticularlyhigh priority

becauseit is geographicallydisjunct from otherpopulations.In general,the

largestpossibleblock of serpentinehabitatshouldbe protectedat eachsite.

Protectionshould,at least,involve securingthepopulationsthemselvesaswell as

a 150-meter(500-foot) bufferaroundeachpopulation,wherepossible,to reduce

externalinfluencesandallowexpansionof populations. In addition,other

unoccupiedhabitatatthesitesthat might providespacefor expansionof the

populationsandhabitatfor pollinatorsand seeddispersersmustbe protected.

ManagementplansemphasizingCasti//ejaaffinis ssp.neg/ectaand otherspecial

statusspeciesin eachlocationmustbe developedandimplemented.Theplans

shouldincludeprovisionsfor standardizedmonitoringof Casti//ejaaffinis ssp.

neg/ectapopulationseveryotheryearto determinedemographictrends. The

plansshouldalsoincludestrategiesto minimizeknownthreats(e.g. foot traffic) at

thesitesaswell asto identify newthreatsshouldtheyappear.Removalofnon-

nativesshouldbeahighpriority for managementof siteson theTiburon

Peninsulasuchasthoseon Middle Ridge andin Main CountyOpenSpacenear
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Old St. Hilary’s Church. In addition,soil slumpingattheRing MountainPreserve

needsto be minimized. If newthreatsareidentifiedor othernewinformation

becomesavailable,managementplansneedto be reevaluatedandrevised. For

populationson public lands,anymanagementplandevelopedshouldincludean

educationaloutreachprogram.

Anotherhighpriority in recoveryefforts for Casti/lejaaffinis ssp.neg/ectais

collectionandbankingofseedin Centerfor PlantConservationcertifiedbotanic

gardens.Seedbankingguardsagainstextinctionofpopulationsfrom chance

catastrophiceventsandprovidespotentialmaterialfor enhancementefforts in

existingpopulations,repatriations,and/orintroductionsto newsites. In the

absenceof geneticdatafor Casti//ejaaffinis ssp.neg/ecta,seedcollectionefforts

shouldrepresentpopulationsthroughouttherangeofthespecies,including the

SantaClaraCountypopulationthatis at least100kilometers(62 miles) southof

theotherknownpopulations(Elamin prep). Careshouldbe takento ensurethat

seedcollectiondoesnot adverselyaffectthedonorpopulations.

In additionto protectionof, andseedcollectionfrom, theknownpopulations

of Casti//ejaaffinis ssp.neg/ecta,otherpotentialserpentinehabitatthroughoutthe

rangeof thespeciesshouldbe surveyedto determineif otherpopulationsexist.

SantaClaraCounty, in particular,containshabitatthat shouldbe surveyed(e.g. to

the southoftheknownoccurrenceandin HenryCoeStateParkeastof Anderson

Reservoir)(CaliforniaDepartmentofFishandGame1 997a). If newpopulations

arediscovered,theyshouldbeprotectedandmanagedasdiscussedabove. During

thesesurveys,potentialintroductionsitesmight alsobe identified.

Certaintypesofresearcharealsohigh priority recoveryactivitiesfor Casti//eja

affinis ssp.neg/ecta.In particular,because(1) Casti//ejaaffinis ssp.neg/ecta

occursapproximately100 to 250 meters(328to 820 feet)from relativelygood

quality baycheckerspotbutterfly habitat(N. McCarten,in /itt., 1998)in Santa

ClaraCounty,and(2) bay checkerspotbutterfly habitatbenefitsfrom vegetation

management,theeffectof variousvegetationmanagementtechniques(e.g.

grazing,mowing,andburning) on Castillejaaffinis ssp.neg/ectaneedsto be

evaluated.AlthoughcattleanddeergrazingofCasti//ejaaffinis ssp.neg/ectahas

not beenobserved(N. McCarten,in /itt., 1998),evaluationof thesetechniques
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will ensurethatmanagersselectmanagementstrategiesthat maintainbay

checkerspotbutterfly habitatwhile not adverselyaffectingCasti//ejaaffinis ssp.

neg/ecta.Researchon theeffectsofgrazingarealsoimportantin recoveryefforts

for Casti//ejaaffinis ssp.neg/ectabecausegrazingis aconcernatthe GoldenGate

NationalRecreationAreain Main County. In addition,becauseotherCasti//eja

speciesappearto benefitfrom fire (R. Raiche.cited in CaliforniaDepartmentof

Fishand Game1997b,small scaleexperimentalburning(e.g.using burnboxes)

mayrevealanotherpossiblemanagementstrategy.Any experimentalburning

shouldinitially be limited to avery small area(e.g. 1 squaremeter[10.8square

feet]). Otherresearchneedsincludegerminationandpropagationtechniques,

taxonomic,demographic,andgeneticstudiesaswell asmatingsystemand

pollination studies.Demographicstudiesshouldincludefield studiesof

Casti//ejaaffinis ssp.neg/ecta’shemiparasiticnature,thefrequencyofseed

germinationand seedlingrecruitmentin nature.andidentificationof limiting life

history stages.Martin (1989)observedno seedlingsin the field duringa 2-year

study. Geneticstudiesshouldfocuson whether,andto whatextent,populations

throughouttherangeof thespeciesaregeneticallydifferent from oneanother.

Thesegeneticdatawould be valuableguidesasto which populationsshouldbe

chosenassourcesfor enhancementofexistingpopulationsor introductionof new

populations.

Whensix populationsofCasti/lejaaffinis ssp.neg/ectaare(1) fully protected

and managedwith the primaryintentionof preservingthepopulationsin

perpetuity,(2) shownto be stableor increasingwith evidenceofrecruitmentover

a minimumof20 yearsthat includethenormalprecipitationcycle (or longerif

suggestedby theresultsofdemographicmonitoring),(3) seedcollectedfrom

naturalpopulationsthroughouttherangeofthespeciesis storedataminimum of

two Centerfor PlantConservationcertifiedbotanic gardens,and(4) reliableseed

germinationandpropagationtechniquesforthe speciesareunderstood,the

speciesshouldbeevaluatedfor downlistingto threatened.Until researchshows

otherwise,recoveryshould targetsecuringpopulationscontainingaminimumof

2,000plantseach(butpreferablymore). Theprobabilityofpopulationpersistence

over the long-termis expectedto be higherfor largerpopulationsbecauselarge

sizedecreasesthelikelihood ofreducedviability orpopulationextirpationsdueto

randomdemographicorgeneticevents(BarrettandKohn 1991,Ellstrandand
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Elam 1993).

Casti//ejaaffinis ssp.neg/ectashouldnot be consideredfor delistingunless10

populationsthroughoutits rangeareshownto meetthecriteriaabove. At least2

ofthe10 shouldoccurin SantaClaraCounty. Meetingthis goalwould require

locating,restoring,and/orsuccessfullyintroducingfournewpopulations.

Becauserepatriationandintroductionof populationsis expensiveand

experimental(Falket a/. 1996),surveyingpotentialhabitatwithin therangeto

locatecurrentlyunknownpopulationsis thepreferredstrategy.

D. Coyoteceanothus(Ceanothusferrisiae)

1. DescriptionandTaxonomy

Taxonomy.- LeRoyAbrams,professorofbotanyatStanfordUniversity,

collectedCeanothusferrisiae(coyoteceanothus)in 1917on MadroneSprings

RoadaboveCoyoteCreek,in SantaClaraCounty. HowardE. McMinn, professor

ofbotanyat Mills Collegeandauthorof An IllustratedManual ofCalifornia

Shrubs,describedthespeciesin 1933 (McMinn 1933).

Description.- Ceanothusferrisiae(Figure11-7) is an erectevergreenshrubof

thebuckthornfamily (Rhamnaceae)thatgrows 1 to 2 meters(3 to 6 feet)high,

with long stiff divergentbranches.Its round leavesaredarkgreenandhairlesson

theuppersurface,andlighter greenwith minutehairsbelow. Theleafmargins

haveshortteethor sometimesno teethatall; theleafbaseis abruptlytaperingor

rounded. Thesmall white flowersarebornein clusters1.3 to 2.5 centimeters(0.5
to 1.0 inch)long (McMinn 1933). Theseedcapsulesare7 to 9 millimeters(0.3 to

0.35 inch) in width andhavethreeconspicuousapicalhorns(protuberances

situatedatthetip). TherelatedCeanothuscuneatus(buckbrush)hasentire leaves

with wedge-shaped(notrounded)basesandseedcapsulesonly 5 to 6 millimeters

(0.2 inch) wide(MunzandKeck 1959).
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Figure 11-7. Illustration of coyoteceanothus(Ceanothusferrisiac)(from

Abrams1951,with permission).
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2. Historical and Current Distribution

Historical andCurrentDistribution. - Ceanothusferrisiaeis knownfrom

only threelocations:AndersonDam,Kirby Canyon,andLlagasAvenuenorth of

MorganHill (Figure11-8). All the locationsarewithin 6 kilometers(4miles) of

eachotherin SantaClaraCounty. TheAndersonDam locationincludestwo of

theoccurrencesin theCaliforniaNaturalDiversity DataBase(1996),Kirby

Canyonis oneoccurrence,andLlagasAvenuenorth of MorganHill is one

occurrence.TheAndersonDam occurrencesmayhavebeencontinuousbefore

thedamwasbuilt (CaliforniaDepartmentofFishandGame 1 997a). Ceanothus

ferrisiaehasnotbeenobservedin Croy Canyonin SantaClaraCounty,a fifth

occurrencein CaliforniaNaturalDiversityDataBaserecords,since1929,andthe

locationis possiblyerroneous(CaliforniaNaturalDiversity DataBase1996,

CaliforniaDepartmentof FishandGame1997a). Thespecieswasalsothoughtto

occurin SanMateo andSantaCruzCounties,but thesereportsarethoughtto be

erroneous(Corelli 1991,C. Schmidt,in /itt., 1998).

3. Life History and Habitat

ReproductionandDemography.- Ceanothusferrisiacis perennial,flowering

from Januaryto March(Munzand Keck 1959). Fewerthan6,000plantsare

knownto exist (U.S. FishandWildlife Service1995). Priorto 1993,KathyFreas

(in /itt., 1993)monitoredthethreepopulationsof Ceanothusferrisiae.Shefound

no evidenceofseedlingrecruitmentandobservedthat all ofthepopulationswere

composedofmatureandsenescentindividuals(largeplantswith manydead

branches).Freas(in /itt., 1993)alsoconductedgerminationtrials usingvarious

heatanddisturbancetreatments.HerresultssuggestedthatCeanothusferrisiae

seedsdo notrequirefire for germination.If theseedsdo notrequirefire for

germination,thelackofrecruitmentin naturalpopulationsmaybe dueto seedor

seedlingmortality (Centerfor ConservationBiology 1990,K. Freas,in /itt., 1993).

Possiblesourcesofmortality includeseedpredation,grazing/browsing,lackof

sufficientprecipitationto maintainyoungplantsthroughthedry summer

following germination,or somecombinationof these(K. Freas,in /itt., 1993).

Despitetheresultsof thegerminationtrials, theonly seedlingsobservedin nature

werefollowing a fire in Kirby Canyon(K. Freas,pers.comm., 1996).

11-36



Figure11-8. Distributionof coyoteceanothus(Ceanothusferrisiae).Eachsymbol represents

oneoccurrencein CaliforniaNaturalDiversity DataBaserecordsexceptwhere

morethanonesymbol is enclosedin apolygon;in this case,all thesymbolsin the

polygontogetherrepresenta singleoccurrence.

A

SANTA CLARA CO
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AnotherCeanothusexpert,Clifford Schmidt,feelsthatmaintenanceof a

healthypopulationof Ceanothusferrisiaethat includesyoungshrubsrequires

someprescriptionburning. He notesthatwhenhe frequentedtheAndersonDam

site in the late 1980’s,therewaslittle orno evidencethatthespecieswas

reproducingatthesite(C. Schmidt,in /itt., 1996, 1998). Fewyoung shrubswere

presentalong with themanymatureshrubs. Thematureshrubswere“annually

loaded”with fruits, but reproductionwas“virtually nil” (C. Schmidt,in /itt.,

1996). Schmidt (in /itt., 1998)believesthatregenerationis necessarybecausethe

plantsarerathershort-lived.

TheCeanothusferrisiaepopulationin Kirby Canyon,thesmallestofthethree

populations,burnedduring thesummerof 1992. Approximately5 percentofthe

severalhundredindividualssurvivedthefire. All ofthesurviving individuals

were damagedby thefire andsupportedonly oneto severallive branchesatthe

time of acensusin December,1992. Althoughflower budswerepresentand

apparentlyin goodcondition,potential seedproductionin thepopulationwas

severelyreduced.Despitesufficientprecipitationfor germination,no seedlings

wereobservedin 1992(K. Freas,in /itt., 1993). However,thefollowing spring

approximately2,000seedlingswereobserved(K. Freas,pers.comm., 1993,

1996). Theseseedlingswerefencedto protectthemfrom grazinguntil theplants

wereestablished(K. Freas,pers.comm., 1993). In addition,becausethefencedid

notpreventdeerandrabbitgrazing,100 plantswereindividually caged. Oneyear

latersurvivorshipofthecagedseedlingswasgood(K. Freas,pers.comm., 1996).

Habitat andCommunityAssociations.- Ceanothusferrisiaegrowson dry

slopesin serpentinechaparralandvalley andfoothill grasslandbelow 300 meters

(about1,000feet)(MunzandKeck 1959,Hickman1993,CaliforniaNatural

Diversity DataBase1996). Rarespeciesassociatedwith Ceanothusferrisiae

includethefederallylisted bay checkerspotbutterfly (Euphydryasedit/ia

bayensis)andSantaClaraValleydudleya(Dudleyasetche//il)aswell asmost

beautifuljewelfiower(Streptanthusalbidus ssp.perarnoenus)andMt. Hamilton

thistle (Cirsiurnfontina/evar. carnpy/on),two speciesofconcern. It is also

associatedwith bigberrymanzanita(Arctostaphylosglauca),California

coffeeberry(Rharnnusca/~fornica),Californiasagebrush(Arternisiaca/~fornica),

commonyarrow(Ac/i/lea rni//efo/iurn), foothill pine(Pinussabiniana),leather
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oak(Quercusdurata), andtoyon (Heterome/esarbutWo/ia)(Corelli 1991,

CaliforniaNaturalDiversity DataBase1996).

4. Reasonsfor Declineand Threats to Survival

TheexistingpopulationsofCeanothusferrisiaearethreatenedby residential

andrecreationaldevelopment,unauthorizeddumping,landfill activities,lackof

naturalrecruitment(U.S. FishandWildlife Service1995),alteredfire regimes

(seeabove)(C. Schmidt, in /itt., 1996, 1998),grazing(CaliforniaNatural

DiversityDataBase1996),andstochastic(involving randomor chanceprocesses)

events(e.g. theKirby Canyonfire) (K. Freas,in /itt., 1993). Thelargest

population,consistingof approximately5,000plants,occursnearAndersonDam,

partiallyon SantaClaraCountyParkpropertyandpartially on privateproperty

(Corelli 1991). TheSantaClaraValley WaterDistrict hasan easementfor asmall

areaof theCounty’sportionoftheAndersonDamoccurrence(California

Departmentof FishandGame1 997a). Severaldozenplantswereremovedwhen

theSantaClaraValley WaterDistrict enlargedthespillway to AndersonDam

(SantaClaraValley WaterDistrict 1993). Two moreplantsweretransplantedasa

resultof emergencywork on thespillway in January1997(C. Roessler,in /itt.,

1997a,1997b,C. Roessler,pers.comm., 1997). Ceanothusferrisiaeatthe

AndersonDam site is alsothreatenedby grazing(CaliforniaNaturalDiversity

DataBase1996,C. Schmidt, in litt., 1998)andunauthorizeddumpingoflitter and

largerdebris(Corelli 1991). Dumpingcandegradeor threatenahabitatby

directly killing theplants,deprivingthemof light, or disturbingthesoil, thus

promotingerosionandinvasionofweedy,competitivespecies(U.S. Fishand

Wildlife Service1995).

TheKirby Canyonpopulationwhich occurs3.2 kilometers(2miles) westof

AndersonDam is onpropertyleasedandmanagedby WasteManagementof

California,Inc. A portionofthispopulationwasproposedto be destroyedfor

constructionofsedimentationpondsaspartoflandfill activities(LSA Associates,

Inc., 1992),but thatwasnotdone,andthereareno plansto do so(L. Aberbom,

pers.comm., 1996). Thispopulationis alsothreatenedby cattlegrazingand

dumping(CaliforniaNaturalDiversity DataBase1996). Thethird population

(LlagasAvenuenorthofMorganHill), consistingof approximately500 plants,
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occurson privateland(Corelli 1991,CaliforniaNaturalDiversityDataBase
1996). AlthoughCeanothusferrisiaestill existsat thesite,aportionof the

occurrencehadbeendevelopedasofApril, 1997. A portionmaybe set-asidein a

city or countyeasement.Whenthe sitewaslastvisited, theplantsseemedto be

rathersenescentandall of thesameageclass(CaliforniaDepartmentofFishand

Game1997a).

5. ConservationEfforts

Ceanothusferrisiaewasfederallylistedasendangeredin 1995 (U.S. Fishand

Wildlife Service1995);thespeciesis not listed by theStateof California

(CaliforniaNaturalDiversity DataBase1996). WasteManagement,Inc. andThe

NatureConservancyjointly fundedtheresearchconductedby Freas(above)on

Ceanothusferrisiae.Ceanothusferrisiaeis relativelyeasyto propagatefrom seed

(Centerfor ConservationBiology 1990,K. Freas,in /itt., 1993)andfrom tip

cuttingsaswell. Thespeciesmaybe propagatedin nurseries(Hickman1993,

ShowersandWiese1995,C. Dye,pers.comm., 1996). Severallargeshrubsare

growingin theTilden BotanicGarden(S. Edwards,pers.comm., 1996).

BothWasteManagementandtheSantaClaraValley WaterDistrict have

experimentedwith theuseof Ceanothusferrisiaefor revegetationprojects(D.

Amshoff, pers.comm., 1997,K. Freas,pers.comm., 1996). Becauseno impactto

the speciesoccurredasaresultof theiractivities,WasteManagementdid not

initiate a larger-scaleCeanothusferrisiaerevegetationproject(L. Aberbom, pers.

comm., 1996). However,theSantaClaraValley WaterDistrict projectwas

launchedin December,1993,asmitigationfor theenlargementofthespillway to

AndersonDam(SantaClaraValley WaterDistrict 1993). SantaClaraValley

WaterDistrict continuesto considerthepresenceofthespeciesandcontactedthe

U.S.FishandWildlife Servicein January,1997,whenemergencywork alongthe

spillway wasnecessary.In thecourseofthis work, theyexpectedthat two shrubs

would be removed(C. Roessler,in litt., 1997a). The two shrubswere

transplantedto a locationapproximately6 meters(20 feet)away. In May, 1997,

theplantshadbeenbrowsed,but no disease,insectdamage,or vandalismwere

evident(C. Roessler,in /itt., 1997b).
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6. RecoveryStrategy

Recoveryof Ceanothusferrisiaemustfirst focuson protectingandmanaging

thefourknownoccurrences(twoat AndersonDam, oneat Kirby Canyon,and one

at LlagasAvenuenorthofMorganHill) by workingwith SantaClaraCounty,

SantaClaraValley WaterDistrict, andprivatelandownersto ensurethelong-term

survivalofthespecieson their lands. Populationson privateland,particularly

thatat Kirby Canyon,shouldbe protectedthroughlandacquisition,conservation

easements,or othermechanisms.In general,the largestpossibleblock of

serpentinehabitatshouldbe protectedat eachsite. Protectionshould,at least,

involve securingthepopulationsthemselvesaswell asa 150-meter(500-foot)

bufferaroundeachpopulation,wherepossible,to reduceexternalinfluencesand

allow expansionofpopulations. In addition,otherunoccupiedhabitatat thesites

that mightprovidespacefor expansionof thepopulationsandhabitatfor

pollinatorsandseeddispersersmustbe protected.Managementplans

emphasizingCeanothusferrisiaeandotherspecialstatusspeciesin these

locationsmustbe developedandimplemented.Theplansshouldinclude

provisionsfor standardizedmonitoringof Ceanothusferrisiaepopulationsevery3

yearsto determinedemographictrends. Theplansshouldalsoincludestrategies

to minimizeknownthreatsatthesitesaswell asto identify newthreatsasthey

mayappear.In particular,threatsfrom recreationalactivities,dumpingand

landfill activities mustbe eliminated. Controlledburningshouldbe considered,

especiallyattheAndersonDam andLlagasAvenuesites(C. Schmidt,in /itt.,

1998),if researchshowsthatreproductioncanbe enhancedby fire. If newthreats

areidentifiedorothernewinformationbecomesavailable,managementplans

needto bereevaluatedandrevised. Publiceducationprogramsshouldbe partof

any managementplanfor plantsoccumngon public land.

Anotherhighpriority in recoveryefforts for Ceanothusferrisiaeis surveying

thepossiblyerroneoushistoric locationin Croy Canyon. Surveysshouldalso

includeotherpotentialserpentinehabitatfrom which populationsarenot currently

known. For example,potentialhabitatexistsin someareaseastof Anderson

Reservoir(CaliforniaDepartmentof FishandGame1997a). Additional

populationswould likely benewlocationsratherthanrelocationsof formersites

(C. Schmidt,in /itt., 1998). If newpopulationsarediscovered,theyshouldbe
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protectedandmanagedasdiscussedabove. During thesesurveys,potential

introductionsitesmightalsobe identified.

Activities of lower priority in recoveryefforts for Ceanothusferrisiaeinclude

seedcollectionandresearch.Collectionandbankingofseedin Centerfor Plant

Conservationcertifiedbotanicgardensis prudentto guardagainstextinctionof

thespeciesfrom chancecatastrophiceventsandto providepotentialmaterialfor

enhancementefforts in existingpopulations,repatriations,and/orintroductionsto

newsites. All knownpopulationsshouldbe representedin seedcollections.Care

shouldbe takento ensurethat seedcollectiondoesnotadverselyaffect thedonor

populations. Importantresearchquestionsincludehow grazingimpactsthe

reproduction,recruitment,andsurvivalofthespecies,therole offire in

reproductionofthespecies,andwhy solittle recruitmentis observedin natural

populations. In addition,demographicresearchto identify limiting life history

stagesandresearchon reproductionshouldbe conducted.

If theknownpopulationsof Ceanothusferrisiaeare(1) fully protectedand

managedwith theprimaryintentionofpreservingthepopulationsin perpetuity,

(2) shownto bestableor increasingincludingevidencethatnaturalrecruitmentis

occurringovera minimumof30 yearsthat includethenormalprecipitationcycle

(or longerdependingon resultsofresearchon the roleoffire in reproduction),(3)

seedcollectedfrom all naturalpopulationsis storedat aminimumoftwo Center

for PlantConservationcertifiedbotanicgardens,and(4) reliableseedgermination

andpropagationtechniquesfor thespeciesareunderstood,thespeciesshouldbe

evaluatedfor downlistingto threatened.Until researchshowsotherwise,recovery

shouldtargetsecuringpopulationscontainingaminimumof2,000plantseach

(butpreferablymore). Theprobabilityof populationpersistenceover the long-

termis expectedto be higherfor largerpopulationsbecauselargesizedecreases

thelikelihood ofreducedviability orpopulationextirpationsdueto random

demographicorgeneticevents(BarrettandKohn 1991,EllstrandandElam 1993).

Ceanothusferrisiaeshouldnot beconsideredfor delistingunlesseight

populationswithin its historicrangeandrepresentingits entirehistoric rangeare

shownto meetthecriteriaabove. Meetingthis goalwould requirelocating,

restoring,and/orsuccessfullyintroducing fournewpopulations.Because
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introductionof newpopulationsis expensiveandexperimental(Falk et a/. 1996).

surveyingpotentialhabitatto locatecurrentlyunknownpopulationsis the

preferredstrategy.However,WasteManagementplanson majorrevegetation

work to mitigatefor their landfill activitiesandcoordinationwith themmaymake

introductionofnewpopulationsmorefeasible.

E. Fountain thistle (Cirsiumfontinalevar.fontinale)

1. Description and Taxonomy

Taxonomy.- Cirsiurnfontina/evar.fontina/e(fountainthistle) wasfirst

describedasCnicusfontina/is(Greene1 886a). In 1892,Greenereassignedthe

plant to thegenusCarduus(Greene1892). Willis Jepson,in his FloraofWestern

MiddleCalifornia(1901),put thetaxonin thegenusCirsiurn. In 1938,John

ThomasHowell describeda closerelativeof the fountainthistle,Cirsiurn

fontina/evar. obispoense(ChorroCreekbog thistle) (Howell 1938). Accordingto

therulesfor botanicalnomenclature,whenanewvariety is describedin a species

not previouslydivided into infraspecifictaxa,a“type” vaiety is automatically

created(Lawrence1951). In this case,thetype vaiety is Cirsiurnfontina/evar.

fontina/e.

Description.- Cirsiurnfontina/evar.fontina/e(Figure11-9) is anherbaceous

perennialoftheasterfamily (Asteraceae)with severalstout,erectreddishstems

30 to 60 centimeters(ito 2 feet)high. Thebasalleavesare 10 to 20 centimeters

(4 to 8 inches)long with spine-tippedlobes;the leaveson thestemsaresmaller.

Theflowersaredull white to pinkish,becomingbrownwith age(MunzandKeck

1959,Hickman1993). Theegg-shaped,recurvedbractsbeneaththeflower head

ofCirsiurnfontinalevar.fontina/edistinguishit from themostsimilar thistle in

thearea,browniethistle (Cirsiurn quercetorurn)(Niehaus1977a). Thenearest

relativeofCirsiurnfontina/evar.fontina/eis Cirsiurnfontina/evar. obispoense

(ChorroCreekbog thistle), foundfurthersouth, in SanLuis ObispoCounty

(Howell 1938). TherelatedMt. Hamiltonthistle (Cirsiurnfontina/evar.

carnpy/on),which growsin serpentineseepslike Cirsiurnfontina/e var. fontinale
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Figure 11-9. Illustrationoffountainthistle (Cirsiurnfontina/e

var.fontina/e)(from AbramsandFerris1960,with

permission).
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andCirsiumfontina/evar. obispoense,is foundin Alameda,SantaClara,and

StanislausCounties(SkinnerandPavlik 1994.).

2. Historical and Current Distribution

Historical andCurrent Distribution. - Historically, Cirsiurnfontinalevar.

fontina/emayhaveoccurredin both SanMateoand SantaClaraCounties

(Niehaus1 977a)althoughthe SantaClaraCounty locationmaybe erroneous

(CaliforniaNaturalDiversity DataBase1996.D. Kelch, pers.comm., 1996). The

speciesis nowfoundin only threelocationsin SanMateoCounty(Figure11-10).

OnepopulationoccurseastofCrystal SpringsReservoir,on both sidesof

Interstate280. This locationincludesthreeofthe five occurrencesof Cirsiurn

fontina/evar.fontina/efrom theCaliforniaNaturalDiversity DataBase. All of

theplantsin this areamaybe partofonelargepopulationthatwasoriginally

scatteredthroughoutperennialdrainagesalongtheeasternedgeof CrystalSprings

Lake(D. Kelch, in /itt., 1996). A secondpopulationoccurs10 kilometers(6

miles)to the southin the“Triangle” area,atriangularpieceoflandwestof

EdgewoodCountyParkthatis boundedby Interstate280to theeast,Edgewood
Roadon thenorth,and CanadaRoadon thewest. Thethird locationis in

EdgewoodCountyParkwhereasingleplant wasfoundin 1987(California

NaturalDiversity DataBase1996). In 1992,oneplantremainedin this location

(S. Sommers,pers.comm., 1992). No plantswereseenatthe locationin 1996(T.

Peterson,in /itt. 1996,W. Savage,in /itt., 1996).

3. Life History and Habitat

ReproductionandDemography.- Cirsiumfontina/evar.fontina/eis a

perennial,floweringfrom Juneto October(MunzandKeck 1959). It is thoughtto

be pollinatedby bees(Apidae)(Lindenmeyer1980). Seedproductionmaybe

quite low (D. Kelch,pers.comm., 1996)althoughseedlingshavebeenobserved

in recentsurveys(D. Kelch, in /itt., 1996). The speciesmayhybridizewith

Cirsiurn quercatorurn(McClintock andDanielson1975, CaliforniaNativePlant

Society 1988b,CaliforniaNaturalDiversity DataBase1996).

Recentsurveyinformationsuggeststhat theCrystalSpringsReservoirlocation
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(

Figure II 10 Distribution offountainthistle (Cirsiumfontinalevar.fontina/e).Eachsymbol

representsoneoccurrencein CaliforniaNaturalDiversity DataBaserecords

exceptwheremorethanonesymbol is enclosedin apolygon;in this case,all the

symbolsin thepolygontogetherrepresentasingleoccurrence.
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containsapproximately5,000plants(D. Kelch, in /itt., 1996),andtheTriangle

population100 to 200 plants(CaliforniaNaturalDiversity DataBase 1996,D.
Kelch, in /itt., 1996). TheEdgewoodParkpopulationconsistedof asingleplant

(CaliforniaNaturalDiversity DataBase1996),but recentlysurveyshavenot

foundany plantsin thelocation(T. Peterson,in /itt., 1996, W. Savage,in /itt.,

1996). Savage(in /itt., 1996)feelsthat thefavorablehabitatandthepresenceof a

viablepopulationofCirsiumfontina/evar.fontina/ewithin a mile of thesite

provideafavorablelong-termoutlookfor thereturnof thespecies.

Habitat andCommunityAssociations.- Cirsiurnfontina/evar.fontina/eis

restrictedto perpetuallymoistclay openingsin npaianor serpentinechaparral

(CaliforniaNativePlantSociety 1988b)betweenapproximately90 and 190

meters(300to 600 feet)in elevation(CaliforniaNaturalDiversity DataBase

1996). Associatedrarespeciesincludefederallylisted Main dwarf-flax

(Hespero/inoncongesturn)(CaliforniaNaturalDiversity DataBase1996)and

speciesofconcernfragrantfritillary (Friti//aria /i/iacea)(Niehaus1 977a,

CaliforniaNativePlantSociety 1 988b,CaliforniaNaturalDiversityDataBase

1996),SanFranciscowallflower (Erysirnurnfranciscanurn)(CaliforniaNative

PlantSociety 1988b),andCrystal Springslessingia(Lessingiaarachnoidea) (P.

Holloran, in /itt., 1998). Other associatednativespeciesincludebuglehedgenettle

(Stachysajugoides)(CaliforniaNaturalDiversityDataBase1996),coyotebrush

(Baccharispi/u/aris)(CaliforniaNativePlantSociety 1988b),deerweed(Lotus

purshianus),Fremont’sdeathcamas(Zigadenusfrernontii),needlegrasses

(Nasse//a(=Stipa)pu/c/ira, N /epida)(CaliforniaNaturalDiversity DataBase

1996),Sandberg’sbluegrass(Poasecunda= Poascabre//a)(CaliforniaNative

PlantSociety 1988b),andseepmonkeyflower(Mirnu/usguttatus)(California

NaturalDiversity DataBase1996). Associatedintroducedspeciesinclude

Englishplantain(Plantagolancec/ata),pampasgrass(Cortaderiase//oana),and

wild oat (Avenafatua)(CaliforniaNaturalDiversity DataBase1996).

4. Reasonsfor Declineand Threats to Survival

OneoccurrenceofCirsiurnfontina/evar.fontina/ewasreportedfrom Santa

ClaraCounty,but thesite is thoughtto havebeendestroyedby urbanization

(Niehaus1977a)ormaybe erroneous(CaliforniaNaturalDiversityDataBase
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1996,D. Kelch,pers.comm., 1996). Declineofpopulationsin theCrystal

SpringsregionofSanMateoCountyhasbeenattributedto destructionof habitat

from urbanization,alterationof local hydrology(CaliforniaNativePlantSociety

1988b),damconstructionin the 19thcentury(D. Kelch, in /itt., 1996)and

highwayconstruction(Niehaus1977a,K. Berg, in /itt., 1991). Thetypelocality

sufferednegativeimpactsfrom constructionoftheInterstate280 andtheHighway

92 interchange.Someseepswereincidentallycreatedin theprocessof

constructionandmayprovidehabitatfor Cirsiurnfontina/evar.fontina/e(D.

Kelch, in /itt., 1996). Theavailableinformationis insufficientto evaluate

whethertheseepsanddrainagesin questionsupportedCirsiurnfontina/evar.

fontina/ebeforeconstructionorwerecolonizedasaresultoftheproject(B.

Olson,in /itt., 1998).

Threeremaininglocationsof Cirsiurnfontina/evar.fontina/earein SanMateo

County. Thetaxonis threatenedby proposedrecreationaldevelopment,roadside

maintenance,competitionwith non-nativeplant species,andgarbagedumping.

Thelocationwith themostplantsis to theeastofCrystalSpringsReservoirand

northof StateHighway92, alongboth sidesofInterstate280. It occurspartly on

SanFranciscoWaterDepartmentlandandpartlyon aCaliforniaDepartmentof

Transportationright-of-way(U.S. FishandWildlife Service1995,California

NaturalDiversity DataBase1996). Given its proximity to theroadside,it is likely

to be affectedby any highwayprojectsin theareaaswell asby highway

maintenance(B. Olson,in /itt., 1996,R. Vonarb,pers.comm., 1996). Major

realignmentsof Highway92 plannedseveralyearsagohavebeenscaledbackand

arenot expectedto impactserpentinegrassland.At present,asmallerprojectto

widenHighway92 eastof thereservoircausewayhasbeendropped(R. Vonarb,

pers.comm., 1996). Provisionsfor theremovalofwaterfrom theincreasedroad

surfacemayadverselyaffectsomeoftheplants. Caltransis awareoftheplant

locationsandvulnerability (R. Vonarb,pers.comm.,1992).

Theproposedconstructionofmulti-userecreationaltrails (e.g.Crystal Springs

NorthandCrystalSpringsSouthtrails) on SanFranciscoWaterDepartmentland

maypresentan additionalthreatto plantsin theCrystalSpringsarea(T. Corelli,

in /itt., no date,E. Stewart,pers.comm., 1996)ascouldassociatedincreased

publicaccess(M. Wood,in /itt., 1996). Trail constructionwould be doneby San
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MateoCounty (outlinedin SanMateoCountyTrails Plan,San MateoCounty

1989)andhasnot yetbegun. An easementwith SanMateoCountyis pending(E.
Stewart,pers.comm., 1996). Trail constructionhasthepotential to threatenthe

plantsthroughdirect destructionof habitator throughmodificationof hydrologic

regimes.BecauseCirsiurnfontina/evar.fontina/eis dependentuponseepsand

springsto provide abundantsoil moisture,any disruptionin theflow ofwater

(suchasthatcausedby road,trail, ordrain construction)would threatentheplants

(U.S. Fishand Wildlife Service1995). However,if trails arecarefullyplanned

(including pre-projectsurveys),routed,andconstructed,direct effectsof trail

constructionon sensitiveplant speciesmaybe eliminatedor greatlyreduced(B.

Olson,in /itt., 1998). Trails andtheirusemayalsofacilitatedispersalof invasive

non-nativespecies(P. Holloran, in /itt., 1998),an indirecteffectmoredifficult to

control.

Non-nativeplantssuchaspampasgrass(Cortaderiasel/cana)haveestablished

neartheCirsiurnfontina/evar.fontina/ein the CrystalSpringsReservoirareaand

threatenseveralsubpopulations(Z. Chandik,pers.comm., 1992,J. Sigg, in /itt.,

1995, M. Wood, in /itt., 1996)ascouldattemptsto controlnon-natives(especially

pampasgrass)(CaliforniaNaturalDiversity DataBase1996). Gardendebris

dumpedfrom householdslocatedon theridgeabovetheplantscoversplantsand

rendersthehabitatunsuitableforplant establishmentandgrowth(Z. Chandik,

pers.comm., 1992).

A secondandsubstantiallysmallerpopulationof Cirsiumfontinalevar.

fontina/eoccursin theTrianglewestof Interstate280(CaliforniaNatural

Diversity DataBase1996). Oneto 200 plantshavebeenobservedon San

FranciscoWaterDepartmentlands;an outlying colonyofabout25 plantsoccurs

on an easementheldby Caltrans(U.S. FishandWildlife Service1995). This

colony occupieda smallerterritory in 1992 thanit hadin previousyears(S.

Sommers,pers.comm., 1992). Theplantson SanFranciscoWaterDepartment

landarethreatenedby proposedtrail construction(SanMateoCounty1989,

1991),asdiscussedaboveand in the SpeciesAccountfor Hespero/inon

congesturn. Althoughtheoccurrenceformerlyextendedonto SanFrancisco

WaterDepartmentland,currentlytheplantsareonly foundon Caltransproperty.

An April 1997visit to thesite indicatedthat thenumberofplants in theTriangle
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populationis probablydecreasing;it is possiblethatchangesin hydrology dueto

constructionofInterstate280 havecauseddrying atthesite (California

DepartmentofFishandGame1 997a).

Thesiteof thesingleindividual of Cirsiurnfontinale var.fontina/ein

EdgewoodCounty Parkwas in a drainageditchbesideatrail. Clearingofthe

ditch to improveormaintaindrainagemaythreatenanyplantsin this location(S.

Sommers,pers.comm., 1992).

In addition,it hasbeensuggestedthatCirsiurnfontina/evar.fontina/emaybe

threateneddueto hybridizationwith Cirsiurn quercetorurn(e.g.McClintock and

Danielson1975,CaliforniaNativePlantSociety 1988b). However,because

hybridizationonly occursrarely,this is not thoughtto be a seriousproblem. In

addition,seedpredationofthis speciesby beetlelarvaehasbeenobserved.

Seedheadweevils(Rhinocy//usconicus)introducedfor biocontrolof yellow star

thistleandotherthistlesmayuserarenativethistlessuchasCirsiurnfontinalevar.

fontina/easwell. TheimpactonCirsiurnfontina/evar.fontina/eis unknownbut

mayincreasethevulnerabilityofthe species(D. Kelch, pers.comm., 1996,

CaliforniaDepartmentofFishandGame1 997a). Further,becausethereareonly

two knownextantpopulaiionsofCirsiurnfontina/evar.fontina/e(CrystalSprings

ReservoirandtheTriangle)andbecausethesepopulationsoccurin relatively

closeproximity to eachother,the speciesmaybe atrisk of extinctionfrom

randomeventsorfrom naturalcatastrophes(Menges1991, Primack1993,Meffe

andCarroll 1994).

5. ConservationEfforts

Cirsiumfontinalevar.fontina/ewaslistedasendangeredby theStateof

Californiain 1979 (CaliforniaDepartmentofFishand Game1992). Thespecies

wasfederallylisted asendangeredin 1995(U.S. FishandWildlife Service1995).

TheCrystalSpringsReservoirpopulationof Cirsiurnfontina/evar.fontina/eis

threatenedby roadsidemaintenance.However,Caltransis awareof therare

plantsin this area,andthemaintenancedivision submitssprayingplansfor

internalenvironmentalreviewbeforesprayingin theareawhereplantsareknown

to occur(R.Vonarb,pers.comm., 1992). PersonnelofCaltransandtheSan
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FranciscoWaterDepartmenthaveexpressedinterestin pampasgrass(Cortaderia

sel/oana)removalto benefitthespecies(G. Ciardi, pers.comm., 1997,R.
Vonarb,pers.comm., 1997). TheSanFranciscoWaterDepartmentconducteda

small removaleffort in June1997(G. Ciardi, pers.comm., 1997,U.S. Fishand

Wildlife Service,in litt., 1997),andCaltransis making plansto do thesame(R.

Vonarb,pers.comm., 1997). In addition,a generalmanagementplanfor the San

FranciscoWaterDepartmentlandscurrentlyis beingdeveloped(E. Stewart,pers.

comm., 1992).

Somehavesuggestedthat disturbancemaybebeneficialto Cirsiurnfontinale

var.fontina/ebecausethespecieshasbeenknownto colonizeareaswhere

roadcutsexposedseepswhichweresuitablehabitat(D. Kelch, pers.comm., 1996,

D. Kelch,in /itt., 1996). Othersstronglyobjectto this interpretation(P. Holloran,

in /iux, 1998). Researchevaluatingtherole ofdisturbancein colonizationof

Cirsiurnfontina/evar.fontina/ewouldbe useful.

6. RecoveryStrategy

RecoveryofCirsiurnfontina/evar.fontina/emustfirst focuson protectingand

managingtheremainingpopulationsby working with SanFranciscoWater

Department,Caltrans,andSanMateoCountyto ensurethelong-termsurvivalof

thespecieson theirlands. In general,the largestpossibleblockofserpentine

habitatshouldbe protectedat eachsite. Protectionshould,at least,involve

securingthepopulationsthemselvesaswell asa 150-meter(500-foot)buffer

aroundeachpopulation,wherepossible,to reduceexternalinfluencesandallow

expansionofpopulations. In somecases,it maybe necessaryto enlargethe buffer

to includetheentire local watershed;sitesandtheirwatershedsshouldbe

evaluatedindividually (R. Bittman, in /itt., 1998). In addition,otherunoccupied

habitatatthe sitesthat mightprovidespacefor expansionof thepopulationsand

habitatfor pollinatorsandseeddispersersmustbe protected.Managementplans

emphasizingCirsiurnfontina/evar.fontina/eandotherspecialstatusspeciesin

theselocationsmustbe developedandimplemented.Theplansshouldinclude

provisionsfor standardizedmonitoring of Cirsiurnfontina/evar.fontinale

populationsevery 3 yearsto determinedemographictrends.Theplansshould
alsoincludestrategiesto minimizeknownthreatsatthesitesaswell asto identify
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newthreatsastheymayappear.In particular,threatsfrom invasivenon-natives

andfrom recreationalactivitiesmustbe eliminated;the formeris anespecially
highpriority forrecovery. Wherepampasgrass(Cortaderiaspp.)removal is

required,cautionsmustbetakento avoidadverseimpactsto federallylisted

animalspeciesthatmayoccurin thearea(e.g. SanFranciscogartersnake

[Tharnnophissirta/is tetrataenia]). If newthreatsareidentifiedor othernew

informationbecomesavailable,managementplansneedto be reevaluatedand

revised.

All oftheCirsiumfontina/evar.fontinalearoundCrystalSpringsReservoir

shouldbeconsideredonepopulation(D. Kelch, in /itt., 1996,California

DepartmentofFishandGame1997a).First priority ought to begivento

protectionand.managementofthispopulationaswell asthetwo remainingsites,

onein theTriangleandoneat EdgewoodNaturalPreserve.Becausethelatestsite
visit indicatedthepopulationwasdecreasing,monitoringof theTriangle

populationis especiallyimportantto evaluatethestatusof thatpopulation. Until

abetterunderstandingof thedemographictrendis established,this particular

populationshouldbevisited annually. TheEdgewoodNaturalPreservesiteand

otherpotentialhabitatatEdgewoodshouldalsobevisited annuallyto establish

whetherCirsiurnfontina/evar.fontinaleis still extantin thepark. If thespecies

hasbeenextirpatedfrom thepreserve,repatriationofCirsiurnfontina/evar.

fontina/eatEdgewoodshouldbe consideredahighpriority.

Collectionandbankingofseedin Centerfor PlantConservationcertified

botanicgardensis alsoahigh priority in recoveryefforts for Cirsiurnfontina/e

var.fontina/e. Collectionsareprudentto guardagainstextinctionofthespecies

from chancecatastrophiceventsandto providepotentialmaterialfor

enhancementefforts in existingpopulations,repatriation,and/orintroductionsto

newsites. All knownpopulationsshouldbe representedin seedcollections. Care

shouldbe takento ensurethat seedcollectiondoesnotadverselyaffectthe donor

populations.

Activities oflowerpriority includesurveysofpotentialhabitatandresearch.

Surveysofotherserpentinehabitatwithin thespecies’rangeshouldbeconducted

to determinewhetherundiscoveredpopulationsmayexist. If newpopulationsare
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discovered,theyshould be protectedandmanagedasdiscussedabove. During

thesesurveys,potentialintroductionsitesmight alsobe identified. At leastsome

ofthesesurveyswould requirethecooperationoftheSan FranciscoWater

Departmentbecausesuitablehabitatoccurson their land. Researchtopicsthat

needto be addressedincludeseedpredationby theseedheadweevil (Rhinocy//us

conicus),frequencyofandpotentialthreatfrom hybridizationwith browniethistle

(Cirsiurn quercetorurn),seedgerminationandpropagationtechniques,therole of

disturbancein colonization,reproduction(matingsystemandpollination), and

demography(e.g. to identify limiting life history stages).

If theremainingnaturalpopulationsandarepatriationof Cirsiurnfontina/evar.

fontina/eatEdgewoodNaturalPreserveare(1) fully protectedandmanagedwith

theprimary intentionof preservingthepopulationsin perpetuity,(2) shownto be

stableor increasingovera minimumof 15 yearsthat include thenormal

precipitationcycle, (3) seedcollectedrepresentingall naturalpopulationsis stored

at aminimumoftwo Centerfor PlantConservationcertifiedbotanicgardens,and

(4) reliableseedgerminationandpropagationtechniquesfor thespeciesare

understood,thespeciesshouldbe evaluatedfor downlistingto threatened.Until

researchshowsotherwise,recoveryshouldtargetsecuringpopulationscontaining

aminimumof2,000plantseach(but preferablymore). Theprobabilityof

populationpersistenceover thelong-termis expectedto be higherfor larger

populationsbecauselargesizedecreasesthelikelihood ofreducedviability or

populationextirpationsdueto randomdemographicor geneticevents(Barrettand

Kohn 1991,EllstrandandElam 1993). Despitethedifficulties ofconducting

successfulrepatriations,EdgewoodNaturalPreserveis agoodcandidatesite

because,if Cirsiurnfontina/essp.fontina/eis extirpatedatthesite,theextirpation

wasarecentoccurrence.However,any repatriationat Edgewoodwould needto

be protectedfrom threatsdue to recreationalactivities in thepreserve.In addition,

dependingonwhatdemographictrendis observed,introductionofindividuals

maybe necessaryto maintainthepopulationofCirsiurnfontina/evar.fontina/eon

theCaltransportionoftheTriangle. It mayalsobe desirableto repatriatetheSan

FranciscoWaterDepartmentportionofthe Trianglethatformerly supported

Cirsiurnfontina/evar.fontina/e.

Theabovedownlistingcriteriaconstituteasignificantimprovementin
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protection,management,andpopulationsizeofCirsiurnfontina/evar.fontina/e
throughoutits range. Completingtheseactionswould substantiallyincreasethe

securityofthespecies.However,availabledatasuggestthatCirsiurnfontina/e

var.fontina/eshouldnot be consideredfor delisting. Thespeciesis knownfrom

only threelocationsin an areathat is extensivelyurbanized.No historic sitesare

knownfor repatriation,andthepossiblesuccessofintroductionofthespeciesis

not known. In theunlikely eventthat (1) asignificantnumberofnewpopulations

arediscoveredand/or(2) researchshowshabitatwithin thespeciesrangeis

availableandintroductionsarelikely to be successful,developmentofdelisting

criteriacouldbe considered.

F. Presidioclarkia (Clarkiafranciscana)

1. DescriptionandTaxonomy

Taxonomy.- ThetypespecimenofC/arkiafranciscana(Presidioclarkia) was

collectedby PeterRavenin 1956. C/arkiafranciscanawasdescribedby Harlan

LewisandPeterRaven(1958a).

Description.- C/arkiafranciscana(FigureII- 11)is aslender,erect,herbaceous

annualofthe evening-primrosefamily (Onagraceae),40 centimeters(16 inches)

tall with few,very small, andnarrowleaves.The lavender-pinkpetalshavea

lighterbasalportionandareddish-purplebasalspot. Theslendercapsuleis 2 to 4

centimeters(1 to 2 inches)long. Clarkiafranciscanacanbe distinguishedfrom

C/arkiarubicunda(rubychaliceclarkia),arelatedspeciesthat mayoccurin the

samearea,by its petalsthat haveirregularteethon theapical margin(theedge

nearthetip). C/arkiarubicundahaspetalsthat areroundedattheapex(Lewis

andRaven1958a)andusuallytwice the lengthof Clarkiafranciscana(Lewis and

Raven1958a,Lewis 1977).

2. Historical and Current Distribution

Historical andCurrentDistribution. - C/arkiafranciscanawasoncethought

to berestrictedto thePresidioin SanFranciscoCounty,butabout10 yearsago,a
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FigureIl-li. Illustration ofPresidioclarkia (Clarkiafranciscana)

(from Brittoniavol. 10, no. 1, fig. 1, copyright1958,TheNew

York BotanicalGarden,with permission).
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populationwasdiscoveredin AlamedaCountyin theOaklandHills (Figure11-12).

C/arkiafranciscanais nowthoughtto be restrictedto SanFranciscoandAlameda

Counties(CaliforniaNaturalDiversity DataBase1996)and occupiedhabitatof

lessthan2 hectares(5 acres)(T.H. Lindenmeyer,in /iu., 1993). Two extant

populationsareknownfrom the Presidioin SanFrancisco;oneof theseis

probablyintroduced. A third populationat thePresidiois probablyextirpated

(CaliforniaDepartmentofFishandGame 199Th). Threepopulationsareknown

from theOaklandHills in AlamedaCounty,27 kilometers(17 miles) eastof San

Francisco,all within 1.0 kilometer(0.6mile) ofeachother(CaliforniaNatural

Diversity DataBase1996). ThesehavebeencalledtheCrestmont,Old Redwood,

andRedwoodParksites(B. Olson,in /itt., 1993)andare probablytheremaining

portionsof onepopulationthat hasbeenfragmentedby roadsandhouses

(CaliforniaDepartmentof FishandGame1997b,B. Olson,in /itt., 1998). A

fourth populationin theOaklandHills (theTennisClub site)wasreportedin 1988

but couldnotberelocatedduring asearchconductedin 1991 (D. Bigham, in /itt.,

1991,B. Olson,in /itt., 1993).

Thefirst oftheAlamedaCountypopulationswasdiscoveredin 1980at

RedwoodRegionalPark. Becausethis discoveryoccurredsolong afterthe

original discoveryoftheplant, andbecauseit wasrelatively far from the

previouslyknownpopulationatthePresidio,it wassuggestedthatthispopulation

mightnot beanaturaloccurrence(GottliebandEdwards1992). Thesuggestion

gainedcredencebecauseseedcollectedfrom thetypelocationin 1964hadbeen

sownin theEastBay RegionalParksTildenBotanic Gardenand plantshad grown

therefor severalyears(Roof1971). Seedcollectedfrom plantsat thebotanic

gardenhadbeensownin severalsitesat thePresidioin 1972(Roof1972). It was

thoughtthatseedmight alsohavebeensownat RedwoodRegionalParkin

AlamedaCounty. However,an electrophoreticcomparisonoftheSanFrancisco

andAlamedapopulations“strongly suggeststhat theOaklandHills populationdid

not originateby seedtransferfrom SanFrancisco,andthatit mustbe regardedas

indigenousto its presentlocality” (GottliebandEdwards1992). As notedabove,

all oftheOaklandHills populationsofClarkiafranciscanamayhaveoriginally

beenpartofonelargepopulationprior to development(B. Olson,in litt., 1998).
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Figure 11-12. Distribution of Presidio clarkia (C/arkiafranciscana).
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3. Life History and Habitat

ReproductionandDemography.- Clarkiafranciscanaflowersfrom Mayto

July (Munz andKeck 1959). At thePresidio,Clarkiafranciscanais visited by

small halictid bees(sweatbees)whichmaybepollinatorsof thespecies.

However,plantscanself-pollinateby sheddingpollen directly on thestigma

(femalereproductivepart) (Lewis andRaven1958a),andthespeciesis thoughtto

bepredominantlyself-pollinatedin naturalpopulations.Basedon electrophoretic

evidence,thereis little geneticvariability within populationsof Clarkia

franciscana. However,thePresidioandOaklandHills populations,whichhave

beenexamined,aregeneticallydifferentfrom oneanother(seealsoabove)

(Gottlieb andEdwards1992).

ThechromosomalstructureofClarkiafranciscanaled to thepropositionthat

the speciesdevelopedrapidly,an ideacalledcatastrophicselection(Lewis and

Raven1958b).Althoughsubsequentgeneticevidencedid notsupportthe ideaof

rapidspeciation(Gottlieb 1973),thespeciesremainsof interestto biologists

interestedin mechanismsofspeciation(GottliebandEdwards1992).

Populationsizesfluctuategreatly(LewisandRaven1958a) for reasonsthat are

not understood.Thetotal numberofindividualsof thespeciesis neverlarge(T.

Lindenmeyer,in litt., 1993). Theupperlimit to thetotal numbersofplants

reportedin recentyearsis approximately8,000(U.S. Fishand Wildlife Service

1995).

Habitat andCommunityAssociations.- Clarkiafranciscanais restrictedto

serpentinesoils in grasslandcommunitiesandcoastalscrubin SanFranciscoand

AlamedaCounties(SkinnerandPavlik 1994). It is theonly speciesofClarkia

restrictedto serpentinesoils (Lewisand Raven1958a). Known locationsspan

elevationsbetweenapproximately23 and335 meters(75 to 1,100feet). Other

rarespeciesoccurringwith Clarkiafranciscanaincludethefederallyendangered

Presidiomanzanita(Arctostaphyloshookerivar. ravenii) (CaliforniaNativePlant

Society 1988c)andmostbeautifuljewelfiower (Streptanthusalbidusssp.

peramoenus),aspeciesofconcern(CaliforniaNaturalDiversity DataBase 1996).

Otherassociatednativespeciesincludebluewildrye (Elymusglaucus),blue-eyed
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grass(Sisyrinchiurnbe//urn),Californiabrome(Brornus carinatus),California

oatgrass(Danthoniaca/~fornica)(Lewis andRaven1958a),Californiapoppy

(Eschscho/ziaca/!fornica) (CaliforniaNaturalDiversity DataBase1996),coast

buckwheat(Eriogonurn/at~fo/iurn), coastalonion (A//iurn dich/arnydeurn)(Lewis

andRaven1958a),commonyarrow(Achi//earni//efo/iurn)(CaliforniaNatural

Diversity DataBase1996),dwarfplantain (P/antagoerecta)(LewisandRaven

1958a),goldenyarrow(Eriophy//urn confertflorurn)(CaliforniaNaturalDiversity

DataBase1996),Ithuriel’s spear(Trite/ia /axa) (Lewis andRaven1958a),

junegrass(Koe/eriamacrantha)(CaliforniaNaturalDiversityDataBase1996),

ocean-bluffbluegrass(Poa uni/atera/is)(Lewis andRaven1958a),purple

needlegrass(Nasse//apu/chra),seashorebentgrass(Agrostispa//ens),slender

wheatgrass(E/yrnustrachycau/us)(CaliforniaNaturalDiversity DataBase 1996),

tidy-tips (Layiap/atyg/ossa).andwavyleafsoapplant(Ch/oroga/urn

porneridianurnvar. divaricatum)(Lewis andRaven1958a). Associatednon-

nativeplantspeciesincludefrenchbroom(Genistarnonspessu/ana),pampasgrass

(Cortaderiajubata),andslenderwild oat(Avenabarbata)(CaliforniaNatural

Diversity DataBase1996).

4. Reasonsfor Declineand Threats to Survival

C/arkiafranciscanais threatenedby potentialdevelopment,roadside

maintenance,foot traffic, mowing,competitionfrom non-nativeplants,andshade

from nativeandintroducedshrubsandtrees(CaliforniaNaturalDiversity Data

Base1996). Thetwo populationsin SanFranciscoCountyoccur atthePresidio,

which wastransferredfrom theU.S. Departmentof Defenseto theNationalPark

Servicein October,1994. ThePresidiois currentlymanagedby theNationalPark

Service;however,plansarebeingmadeto transferresponsibilityfor theproperty

from theNationalParkServiceto aFederaltrust (T. Thomas,pers.comm., 1996).

ThePresidiopopulationsarethreatenedby habitatdegradation,including

mowing, trampling,roadsidemaintenance,andpresenceof non-nativespecies

(CaliforniaNaturalDiversity DataBase1996). ThePresidiorepresentsa

significantnaturalandculturalresourcewithin SanFranciscocity limits andwas

expectedto bewidelypromotedandheavilyusedby visitors aftertransferto the

National ParkService(T. Thomas,pers.comm.,1992). Increasinglyheavyuseby

visitors could increasenegativeimpactson C/arkiafranciscana(U.S. Fishand
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Wildlife Service,in /itt., I 995a). Roadmaintenanceandmowing ofgrasslands

beforeC/arkiafranciscanahassetseedalsothreatensthePresidiopopulations

(CaliforniaDepartmentofFishand Game1992)asdoestheencroachmentofnon-

nativeplantspecies,includingGermanivy (Senecicrnikanioides),iceplant

(Carpobrotusspp.),blackberries(Rubusspp.)(CaliforniaNativePlantSociety

1988c,U.S. Fishand Wildlife Service,in /itt., 1995a),non-nativegrasses(S.

Farrell,in /itt., 1996),and nativesplantedoutsidetheirnaturalrange,suchas

Montereypine (Pinusradiara) (CaliforniaNativePlantSociety198Sc). Two

yearsof samplingindicatethat serpentinegrasslandsatthePresidiosupportnearly

50 percentcoverofnon-nativegrasses,particularly soft brome(Bromus

hordeaceus)andItalianryegrass(Lo/iurn rnu/tflorurn) (S. Farrell,in /itt., 1996).

Thepopulationsizeatthetypelocality increasedfollowing removalofnon-native

plant speciesin 1988(CaliforniaNaturalDiversity DataBase1996). Removalof

Montereypinesin 1995alsoallowedC/arkiafranciscanato move into previously

unoccupiedhabitat(S. Farrell,in /itt., 1996).

Thethreepopulationsof C/arkiafranciscanain AlamedaCounty areall

threatenedby non-nativespecies.Thesmallestof thethree(Crestmont),

consistingof30 plants(Olson 1991a),occurson an undevelopedsiteadjacentto a

proposed32-unitresidentialdevelopment(N. Lamb,pers.comm., 1993)and may

beaffectedby collection, tramplingandotherhumandisturbancesif the site

becomesdeveloped.

At latestreport,the largestpopulationof C/arkiafranciscana,occurringat

RedwoodRegionalParkin AlamedaCounty,consistedof4,000to 5,000plants

(Gottlieb andEdwards1992,Olson 199ib). Previousthreatsto thelargest

segmentofthis population,belowtheformerEastBay RegionalParksDistrict

headquarters,includedproposedexpansionsoftheheadquarters,improvementsto

adjacentequestrianfacilities, andinvasivenon-nativespecies.Most ofthese

threatshaveapparentlybeenremoved.Forexample,theequestrianfacility has

beenrelocated(B. Olson,in ha. 1996, 1998). TheEastBay RegionalPark

District is awareoftheC/arkiafranciscanapopulationandhasbeentaking it into

accountin theirmanagementplans(R. Budzinski,pers.comm.,1992). The

habitatis still threatenedby competitionwith annualgrasses(R. Budzinski,pers.

comm., 1992)andothernon-nativeplants,includingpampasgrass(Cortaderia
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se//oana)andfrenchbroom(Genista[Cytisus] rnonspessu/ana(Olson 1991b).

Theportionofthispopulationthat occursoffof EastBay RegionalParksDistrict

land is threatenedby proposeddevelopments,herbicideapplications,andinvasive

non-nativeplantssuchaspampasgrass(Cortaderiaspp.)(B. Olson, in /itt.,

1996).

Thetwo smallerpopulationsin AlamedaCounty,consistingof 200 plants(Old

Redwood)(Olson 1991c,B. Olson,in /itt., 1993)and30 plants(Crestmont)

(Olson 199la, B. Olson,in /itt., 1993) respectively,arealsothreatenedby non-

nativespeciessuchasfrenchbroom(GenistaftCytisus]monspessu/ana)and

pampasgrass(Cortaderiajubatum).Thelargerofthesepopulationsis isolated

andon aroadcut(Olson1991c) andmaybe threatenedby roadsidesprayingof

herbicidesfor weedcontrol. Theotherpopulationsiteis beingrapidly displaced

by non-nativevegetationand is for sale(CaliforniaDepartmentofFishand Game

1997b,B. Olson, in /itt., 1998). In addition,low viability causedby harmful

geneticchangesmayresultfrom inbreedingin small populations(Barrettand

Kohn 1991,EllstrandandElam 1993).

5. ConservationEfforts

C/arkiafranciscanawaslisted asendangeredby theStateofCaliformain

1978(CaliforniaDepartmentof FishandGame1992). Thespecieswasfederally

listed asendangeredin 1995 (U.S.FishandWildlife Service1995). Presidio

populationsof C/arkiafranciscanahavebeenmonitoredannuallysince1994;

permanentvegetationtransectswereestablishedin 1995. The largestpopulation

atthePresidiowasfencedin 1995,andinvasiveMontereypinesoccupying

serpentinesoil wereremovedin 1995 and 1996. Followingtreeremovalin 1995,

Clarkiafranciscanamovedinto thenewly openhabitat(S. Farrell,in /itt., 1996).

Efforts to improvehabitatby removingnon-nativesandremovingaccumulated

acidicsoils areongoingatthePresidio.EastBay RegionalParkDistrict hasalso

takensomemeasuresto controlnon-nativeinvasivespecies,including removalof

Montereypines,pampasgrass,frenchbroom, andacacias.Usingprescribedfire

is also apossibilityto controlundesirablevegetationandpromotegrowthof

nativespecies(B. Olson,in litt., 1998). Seedsof C/arkiafranciscanaarestoredat

theUniversityof CaliforniaBotanicalGardenaspartoftheCenterfor Plant
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Conservation’sNationalCollectionofEndangeredPlants(P. Olwell, in /itt.,

1993),andthe speciesis apparentlyeasyto grow(CaliforniaDepartmentofFish

andGame1997b). As of 1993,theEastBayRegionalParksBotanicGardenhad

an extensivegrowingcollectionofC/arkiafranciscana(P. Olwell. in /itt., 1993).

6. RecoveryStrategy

Recoveryof C/arkiafranciscanamustfirst focuson protectingandmanaging

theremainingpopulationsby workingwith thePresidio,EastBayRegionalParks

District (for RedwoodParkpopulation),andprivate landownersto ensurethe

long-termsurvivalofthespecieson theirlands. Populationson privateland

shouldbe securedthroughlandacquisition,conservationeasements,or other

means.In general,the largestpossibleblock ofserpentinehabitatshouldbe

protectedateachsite. Protectionshould,atleast,involve securingthepopulations

themselvesaswell asa 150-meter(500-foot)bufferaroundeachpopulation,

wherepossible,to reduceexternalinfluencesandallow expansionofpopulations.

In addition,otherunoccupiedhabitatatthesitesthat might providespacefor

expansionofthepopulationsandhabitatfor pollinatorsandseeddispersersmust

be protected.ManagementplansemphasizingC/arkiafranciscanaand other

specialstatusspeciesin theselocationsmustbe developedand implemented.The

plansshouldincludeprovisionsfor standardizedannualmonitoringofC/arkia

franciscanapopulationsto determinedemographictrends. Theplansshouldalso

includestrategiesto minimizeknownthreatsatthesitesaswell as to identify new

threatsastheymayappear. In particular,theveryseriousthreatfrom invasionof

non-nativesinto C/arkiafranciscanahabitatmustbeamelioratedif recoveryis to

bepossible.Removalof existingnon-nativesshouldbe followed by

establishmentofbufferzonesto controlreinvasionandsurveysto allowearly

detectionofnewcoloniesofnon-natives(P. Baye,in /itt., 1996). If newthreats

areidentifiedor othernewinformationbecomesavailable,managementplans

needto bereevaluatedandrevised. Becausepopulationsof Clarkiafranciscana

occurat thePresidioandat RedwoodPark,anymanagementplandevelopedfor

C/arkiafranciscanaatthesesitesshouldincludean educationaloutreach

program. First priority oughtto begivento protectionandmanagementofthe

populationson public landat thePresidioandRedwoodPark. Protectionof

serpentinehabitatat thePresidiomight alsobenefitManndwarf-flax
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(Hespero/inoncongesturn). Secondpriority shouldbe givento populationson

privateland.

Anotherhighpriority in recoveryefforts for C/arkiafranciscanais evaluation

of thestatus(age,viability) of seedsstoredattheUC BotanicalGardenat

Berkeleyandcollectionof moreseedfor storagein otherCenterfor Plant

Conservationcertifiedbotanicgardens.Althoughsomeseedhasalreadybeen

stored,furthercollectionsmaybe prudentto guardagainstextinctionofthe

speciesfrom chancecatastrophiceventsandto providepotentialmaterial for

enhancementefforts in existingpopulations,repatriations,and/orintroductionsto

newsites. Geneticdifferencesidentifiedby Gottlieb andEdwards(1992)between

plantsatthePresidioandplantsin theOaklandHills suggestthatseedcollection

efforts shouldincludepopulationsat bothsitesto increasethelikelihoodthat

specieslevelgeneticvariationwill be represented(Elam in prep). Careshouldbe

takento ensurethatseedcollectiondoesnot adverselyaffect thedonor

populations.

In additionto protection,removalof non-natives,andseedcollectionfrom

C/arkiafranciscana,thehistoric locationsshouldbe surveyedto determine

whethersuitablehabitatremains,thespeciespersistsatthesites,and/orthesites

maybe suitablefor repatriation.Thesesurveyswould includethepossibly

extirpatedpopulationatthePresidioandthe“Tennis Club site” in the Oakland

Hills. Suitabilityofhistoric locationsfor repatriationwould dependupon(1)

whetherpotentialhabitatexists,(2) thepresenceandmagnitudeof threats,and(3)

whetherthe sitescanbe securedand managedfor the long-termprotectionofthe

species.Surveysshouldalsoincludeotherpotentialserpentinehabitatto

determinewhetherundiscoveredpopulationsmayexist. If newpopulationsare

discovered,theyshouldbe protectedandmanagedasdiscussedabove. During

thesesurveys,potentialintroductionsitesmight alsobe identified. Potential

introductionsitesat thePresidioincludethewesternbluffs, thebluffs aboveFort

Point,grasslandsnearInspirationPoint, andotherareaswith remnantserpentine

soils (S. Farrell,in /itt., 1996).

Otherimportant,but lower priority, recoveryactivitiesfor C/arkiafranciscana

includeresearchto evaluatetheeffectivenessofvarioustechniquesfor opening
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newhabitat(e.g.soil scraping,removalofduff, burning)andseedingtechniques.

Additionalbasicresearchthatis neededincludesdemography(e.g. to identify
limiting life history stages),soil seedbank,andreproductivebiology (e.g.mating

systemandpollination).

If thefive knownoccurrencesofC/arkiafranciscanaare(1) fully protected

andmanagedwith theprimaryintentionof preservingthepopulationsin

perpetuity,(2) shownto be stableor increasingover aminimumof20 yearsthat

includethenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring),(3) seedcollectedfrom remainingnaturalpopulations

representingboththePresidioandthe OaklandHills is storedat aminimumof

two Centerfor PlantConservationcertifiedbotanic gardens,and(4) reliableseed

germinationandpropagationtechniquesfor thespeciesareunderstood,the

speciesshouldbeevaluatedfor downlistingto threatened.Until researchshows

otherwise,recoveryshouldtargetsecuringpopulationscontainingaminimumof

2,000plantseach(but preferablymore). Theprobabilityof populationpersistence

overthe long-termis expectedto be higherfor largerpopulationsbecauselarge

sizedecreasesthelikelihood ofreducedviability orpopulationextirpationsdueto

randomdemographicorgeneticevents(BarrettandKohn 1991,Ellstrandand

Elam 1993).

Theabovedownlistingcriteriaconstituteasignificantimprovementin

protectionandmanagementofC/arkiafranciscanathroughoutits range.

Completingtheseactionswould substantiallyincreasethesecurityofthespecies.

However,availabledatasuggestthatC/arkiafranciscanashouldnotbe

consideredfor delisting. Thespeciesis knownfrom only two locationsin anarea

thatis extensivelyurbanized. Only onepossiblerepatriationsite is known. In the

unlikely eventthat (1) asignificantnumberofnewpopulationsarediscovered

and/or(2) researchshowshabitatwithin thespeciesrangeis availableand

introductionsarelikely to be successful,developmentof delistingcriteriacouldbe

considered.
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G. Pennell’sbird’s-beak (Cordylanthustenuis ssp.capillaris)

1. Description and Taxonomy

Taxonomy. - Cordy/anthustenuisssp.capi//aris (Pennell’sbird’s-beak)was

collectedby HerbertMasonabout3.2 kilometers(2 miles) northof Occidentalin

SonomaCounty,California,in 1946(Pennell1950,Bacigalupi 1966). Francis

Whittier PennelldescribedtheplantasCordy/anthuscapi//aris in 1950,using

Mason’sspecimenasthetype(Pennell1950). Pennellwasmisledby an

erroneouslabel to think that theplantshadbeencollectedin MercedCounty

(Bacigalupi1966),whichmay haveaffectedhis treatmentofthetaxon(Chuang

andHeckard1986). MunzplacedthetaxonunderCordylanthuspa//escens

(Munz andKeck 1959). Artificial hybridizationstudiesof Cordy/anthus

brunneusandCordy/anthuscapi//aris(ChuangandHeckard1975)showeda

closerelationshipbetweenthetwo plants. ThenameCordy/anthusbrunneusssp.

capi//ariswasproposedfor Cordy/anthuscapi//aris by ChuangandHeckard

(Heckard1977),butwasneverformally published. In 1986,ChuangandHeckard

publisheda revisionofthegenus,in whichboth Cordy/anthusbrunneusand

Cordy/anthuscapi//aris weretreatedassubspeciesof Cordy/anthustenuis

(ChuangandHeckard1986).

Description. - Cordy/anthustenuisssp.capi//aris (Figure11-13)is abranching

herbaceousannualofthesnapdragonfamily (Scrophulariaceae).Theplantgrows

30 to 60 centimeters(12to 24 inches)tall, with yellow-greenhairlessherbagethat

becomespurplishwith age. Theleavesareentire(with smoothedges),or thoseof

theprimarystemthree-parted,andthreadlike. Thefloral bractsarethree-parted

up to two-thirdsoftheir length,with fine marginalhairson bractsandcalyx

(collectivetermfor thesepalsoroutermostwhorl of flower parts). Thetubular

corolla (collectivetermfor all thepetals)is 1.5 centimeters(0.6inch) long

(ChuangandHeckard1986),andgamet-brownlaterally,palerdorsally (Pennell

1950). Eachcapsulecontains10 to 16 seeds(ChuangandHeckard1986). The

three-lobedouterbractsof Cordy/anthustenuisssp.capi//aris distinguishit from

its nearestrelative,Cordy/anthustenuisssp.brunneus(serpentinebird’s-beak),

andfrom Cordy/anthuspi/osus(hairy bird’s-beak),anotherCordy/anthusfoundin

thearea.A furtherdistinguishingcharacteris that Cordy/anthuspi/osusis
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Figure 11-13. Illustration ofPennell’sbird’s-beak(Cordy/anthustenuis

ssp.capillaris) (from Abrams1951, with permission).
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denselyhairy throughout(Heckard1977).

2. Historical and Current Distribution

Historical andCurrent Distribution. - Cordy/anthustenuisssp.capi//aris is

knownonly from thevicinity ofCampMeekerin SonomaCounty(California

NativePlantSociety1988d)(Figure11-14). Thespeciesis foundin two locations:

thetypelocality which is partially within HarrisonGradeEcologicalReservein

westernSonomaCounty(CaliforniaNaturalDiversityDataBaseOccurrence2)

andasecondareaafewmiles to thewestnearBohemianHighway(California

NaturalDiversity DataBaseOccurrences1 and4) (CaliforniaNaturalDiversity

DataBase 1996). A thirdpopulationmayoccuron propertyadjacentto the

secondlocation,butpermissionfor botanicalsurveyson that propertyhasbeen

consistentlyrefused(B. Guggolz,pers.comm., 1992).

3. Life History andHabitat

ReproductionandDemography.- Cordy/anthustenuisssp.capi//aris flowers

from Juneto July (ChuangandHeckard1986). No dataareavailableon its

reproductivebiology. Thespeciesis aroot parasite,forming attachmentsto

shrubsandpossiblycypresstrees(Heckard1977).

TheHarrisonGradeEcologicalReservelocationhadmorethan5,000 plantsin

1987(McCarten1987b). TheBohemianHighwaylocationconsistsoftwo

populations,onewith approximately200plantsgrowingon a steepslopein 1987

andtheotherwith 12 plantsin aroadsideditch in 1986 (CaliforniaNatural

Diversity DataBase 1996). Thetotal numberofplantsfluctuatesfrom yearto

year(CaliforniaNaturalDiversity DataBase1996),asis typical ofannualplants.

Habitat andCommunityAssociations.- Cordy/anthustenuisssp.capil/aris

occupiesserpentineflatsamongchaparral(ChuangandHeckard1986)at

elevationsofapproximately45 to 245 meters(150to 800 feet)(CaliforniaNatural

Diversity DataBase1996). AssociatedspeciesincludeBaker’smanzanita

(Arctostaphy/osbakeri),Californiacoffeeberry(Rharnnuscal~fornica)(Chuang

andHeckard1986),muskbrush(Ceanothusjepsonii)(CaliforniaNatural
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Figure 11-14. Distribution ofPennell’sbird’s-beak (Cordylanthustenuisssp.capil/aris). Each

symbolrepresentsoneoccurrencein CaliforniaNaturalDiversity DataBase
recordsexceptwheremorethanonesymbol is enclosedin apolygon;in this case,

all thesymbolsin thepolygontogetherrepresentasingleoccurrence.
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Diversity DataBase1996).andSargentcypress(Cupressussargentii)(Chuang

andHeckard1986). Of these,Baker’smanzanitais consideredrare(Skinnerand

Pavlik 1994).

4. Reasonsfor DeclineandThreatsto Survival

Cordylanthustenuisssp.capillaris is threatenedby potentialresidential

development(B. Guggolz,pers.comm., 1992,1997),timberharvestactivities (B.

Guggolz,perscomm., 1997),garbagedumping,slopeerosion,off-roadvehicle

use(CaliforniaNaturalDiversityDataBase1996),androadsidemaintenance(L.

Lozier, pers.comm., 1992). Ownershipofthe typelocality is mixed; partof the

populationoccurson theHarrisonGradeEcologicalReserve,which is ownedand

managedby theCaliforniaDepartmentof FishandGame(CaliforniaNatural

Diversity DataBase1996). Habitaton thepreserveis threatenedby unauthorized

activities suchasoff-road vehicleuse(McCarten1987b,CaliforniaNatural

Diversity DataBase1996). Vehiculartraffic threatensplantsin andnearthe

parkingareaat theHarrisonGradeReserve,which is poorlydefinedandcloseto

theplantpopulation. Unauthorizeddumpingof itemssuchasbottles,furniture

andappliances,andtramplingby visitors arealso threatsto thespeciesatthesite

(McCarten1987b,R. Bittman, in litt., 1998). Light disturbanceat theHarrison

GradeReserve,suchasinfrequentgradingof dirt roads,appearsto increasethe

numbersofCordylanthustenuis ssp.capillaris (L. Lozier, pers.comm., 1992),

but higherlevelsofdisturbancemayfacilitatethe invasionofnon-nativespecies

(McCarten1 987b)andresultin a declineofCordylanthustenuisssp.capillaris.

ThesecondlocationofCordylanthustenuisssp.capillaris occurson private

propertyin thevicinity of BohemianHighway,afewmiles to thewestof thetype

locality. At thetime ofthefinal rule listing Cordylanthustenuis ssp.capillaris

(U.S. FishandWildlife Service1995),plansfor residentialdevelopmentofthis

sitehadbeenreviewedby theSonomaCountyPlanningDepartment(S.

Swedenborg,pers.comm., 1993). Theownerof thepropertyhadbeenworking

with the CaliforniaDepartmentofFishandGameto minimizeimpactsto

Cordylanthustennisssp.capillaris (A. Howald,pers.comm., 1992). Plans

includedthedonationof 87 hectares(212acres),includingCordylanthustennis

ssp.capillaris habitat,to the Countyfor useasapark(S. Swedenborg,pers.
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comm., 1993). TheCountywasconsideringrestrictingthepark to passive

recreationonly; however,no final policy hadyetbeendetermined(B. Guggolz,

pers.comm., 1993). This donationwould haveaffordedprotectionto partof the

secondpopulationofCordylanthustenuisssp.capillaris (B. Guggolz,pers.

comm., 1993). As of 1997,planningfor thesubdivisionandassociatedpark

discussedin thefinal rule hadbeendroppedandthepropertysold to anotherparty

who is currentlymakingplansfor a differentprojectthat includesboth timber

harvestactivities anddevelopment(B. Guggolz,pers.comm., 1997,5.

Swedenborg,pers.comm., 1997). Becausedetailsof thenewplansarenot

available,thepopulationstill shouldbe consideredthreatenedby developmentas

well asby activitiesassociatedwith timber harvesting.

Bothhorsesand deerhavebeenreportedto browseon Cordylanthustenuisssp.

capillaris but thenumberof plantsdamagedgenerallyappearsto be minimal.

Cordylanthustenuisssp.capillaris growingalongroadsidesis threatenedby

roadsidemaintenancesuchasmowing andspraying(L. Lozier, pers.comm.,

1992). Thelimited numberandisolatedconditionofthesepopulationsmakethis

speciessusceptibleto extinctionfrom random,catastrophicevents(Menges

1991).

5. ConservationEfforts

Cordylanthustenuisssp.capillaris waslisted asrareby theStateof California

in 1978(CaliforniaDepartmentofFishandGame1992). Thespecieswas

federallylisted asendangeredin 1995(U.S. FishandWildlife Service1995). The
CaliforniaDepartmentofFishandGamedevelopedamanagementplanfor the

HarrisonGradePreservein 1987(McCarten1987b),andimplementationis in

progress.In 1995,a fencewasbuilt alongtheeasternedgeofthepreserve(T.

LaBlanc,pers.comm., 1997).

6. RecoveryStrategy

Recoveryof Cordylanthustenuisssp.capillaris mustfirst focuson protecting

andmanagingpopulationsat thetwo remaininglocationsby working with the

CaliforniaDepartmentof FishandGameandprivatelandownersto ensurelong-
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termsurvival ofthespecies.Populationson privatelandshouldbe protectedby

landacquisition,conservationeasements,or othermeans. In general,the largest
possibleblock of serpentinehabitatshouldbeprotectedateachsite. Protection

should,at least,involve securingthepopulationsthemselvesaswell asa 150-

meter(500-foot)bufferaroundeachpopulation,wherepossible,to reduce

externalinfluencesandallow expansionofpopulations. In addition,other

unoccupiedhabitatat thesitesthatmight providespacefor expansionof the

populationsandhabitatfor pollinatorsandseeddispersersmustbe protected.

ManagementplansemphasizingCordylanthustenuisssp.capillaris and other

specialstatusspeciesin theselocationsmustbedevelopedandimplemented.The

plansshould includeprovisionsfor standardizedannualmonitoringof

Cordylanthustenuisssp.capillaris populationsto determinedemographictrends.

Theplansshouldalsoincludestrategiesto minimizeknownthreatsat thesitesas

well asto identify newthreatsastheymayappear. In particular,threatsfrom off-

roadvehicleuse,dumping,androadsidemaintenancemustbe eliminated. If new

threats(e.g. invasionofnon-natives)areidentifiedor othernewinformation

becomesavailable,managementplansneedto bereevaluatedandrevised.

BecausetheCaliforniaDepartmentofFishand Gamepreserveis too small to

providelong-termprotectionfor thespeciesas a whole(CaliforniaDepartmentof

FishandGame1997b),high priority shouldbe given to protectionand

managementof thepopulationson privateland,especiallythoseattheBohemian

Highwaysite. ProtectionoftheBohemianHighwaypopulationswould establisha

securelocationthatis geographicallydisjunct from theCaliforniaDepartmentof

Fishand GamepreserveatHarrisonGrade. Securingasecondlocationis

importantto guardagainstextinctionofthespeciesfrom catastrophiceventsthat

maydestroyentirepopulations(Menges1991,Primack1993,Meffe andCarroll

1994). In addition,protectionof theBohemianHighway sitewould benefittwo

otherspecialstatusplants,Baker’smanzanita(Arctostaphlyosbakerissp.bakeri)

andCrystalSpringslessingia(Lessingiaarachnoidea).

Collectionand bankingofseedin Centerfor PlantConservationcertified

botanicgardensis alsoahigh priority recoveryactionfor Cordylanthustenuisssp.

capillaris. Seedbankingis prudentto guardagainstextinctionofthespeciesfrom

chancecatastrophiceventsandto providepotentialmaterialfor enhancement

effortsin existingpopulations,repatriations,andlorintroductionsto newsites. In
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theabsenceof geneticdatafor Cordylanthustenuisssp.capillaris, seedbanking

shouldincludecollectionsfrom all knownpopulations. Careshouldbe takento

ensurethat seedcollectiondoesnot adverselyaffectthedonorpopulations.

In additionto protectionofandseedcollectionfrom theknownpopulationsof

Cordylanthustenuisssp.capillaris, othersuitableserpentinehabitatshouldbe

surveyedto determinewhetherundiscoveredpopulationsexist.If newpopulations

arediscovered,theyshouldbe protectedandmanagedasdiscussedabove. During

thesesurveys,potentialintroductionsitesmight alsobeidentified.

Otherimportantrecoveryactivitiesfor Cordylanthustenuisssp.capillaris

includeresearchon seedgerminationandpropagationtechniquesthattakeinto

accountthehemiparasiticnatureofthe plant, theuseofburningasa management

strategy,andbasicresearchon demography(including soil seedbank)and

reproduction(including matingsystemandpollination). Demographicresearch

would bevaluableto identify limiting life historystages.

If thetwo confirmedpopulationsof Cordylanthustenuisssp.capillaris

(HarrisonGradeand BohemianHighway)are(1) fully protectedandmanaged

with theprimaryintentionof preservingthepopulationsin perpetuity,(2) shown

to be stableor increasingoveraminimumof20 yearsthatincludethenormal

precipitationcycle (or longerif suggestedby theresultsofdemographic

monitoring), (3) seedcollectedfrom bothremainingnaturalpopulationsis stored

at aminimumof two Centerfor PlantConservationcertifiedbotanicgardens,and

(4) reliableseedgerminationandpropagationtechniquesfor thespeciesare

understood,thespeciesshould be evaluatedfor downlistingto threatened.Until

researchshowsotherwise,recoveryshouldtargetsecuringpopulationscontaining

aminimumof2,000plantseach(butpreferablymore). Theprobabilityof

populationpersistenceoverthe long-termis expectedto be higherfor larger

populationsbecauselargesizedecreasesthelikelihood ofreducedviability or

populationextirpationsdueto randomdemographicor geneticevents(Barrettand

Kohn 1991,EllstrandandElam 1993).

Theabovedownlistingcriteriaconstituteasignificantimprovementin

protectionandmanagementof Cordylanthustenuisssp.capillaris throughoutits
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range. Completingtheseactionswould substantiallyincreasethesecurityofthe

species.However,availabledatasuggestthat Cordylanthustenuisssp.capillaris

shouldnotbeconsideredfor delisting. Thespeciesis knownfrom only two

locationsin an urbanizedarea.No historicsitesareknownfor repatriation,and

thepossiblesuccessofintroductionofthespeciesis not known. In theunlikely

eventthat (1) asignificantnumberof newpopulationsarediscoveredandlor(2)

researchshowshabitatwithin the speciesrangeis availableandintroductionsare

likely to be successful,developmentofdelistingcriteriacould be considered.

H. SantaClaraValley dudleya(Dudleyasetcheliii)

1. DescriptionandTaxonomy

Taxonomy.- Thetype specimenof Dudleyasetchellii(SantaClaraValley

dudleya)wascollectedby Willis L. Jepsonon TulareHill in SantaClaraCounty

(Jepson1901). Hedescribedit asCotyledonlaxa var.setcheliji (Jepson1901).

At thesametime, hedescribedCotyledoncaespitosavar.paniculata,whichhe

hadcollectedfrom MorrisonCanyonnearwhat is nowFremont. Britton andRose

(1903)elevatedbothtaxato full speciesandtransferredthemto thenewly-created

genusDudleya. Subsequently,Dudleyasetchelijiwasvariouslytreatedas

Cotyledonsetcheliji(Fedde1904),Echeveriasetcheliji(NelsonandMacbride
1913),andEcheverialaxa var.setcheliji(Jepson1936). ReidMoran(1959)

combinedthematerialreferredto asDudleyasetche!liiandDudleyapaniculatain

Dudleyacymosassp.setcheliji. Kei Nakai (1987)separatedthetwo entitiesinto

Dudleyacymosassp.paniculataandDud!eyacymosassp.setchelliton thebasis

of leafshape,inflorescencebranchingpatterns,andpedicel(stalkof individual

flower or fruit) length. Bartel’streatmentofDudleyaretainsNakai’sDud!eya

cymosassp.paniculataandresurrectsBritton andRose’sDudleyasetchelliifor

theSantaClaraValley dudleya(Hickman1993).

Description. - Dudleyasetcheliji(Figure11-15)is a low-growingperennialof

thestonecropfamily (Crassulaceae)with fleshy,glabrous(hairless)leaves.The

oblongto triangular,slightly glaucous(coveredwith awhitishorbluishwaxy or

powderyfilm) leavesare3 to 8 centimeters(1 to 3 inches)long and7 to 15
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Figure11-15. Illustrationof SantaClaraValley dudleya(Dudleya

setchellii)(from Abrams1944,with permission).
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millimeters(0.3 to 0.6 inch) wide. Two orthreeflowering stemsascendto

heightsof 5 to 20 centimeters(2 to 8 inches)in mid to late spring. Thepale

yellowpetalsare8 to 13 millimeters(0.3 to 0.5 inch) long (Hickman1993).

Therearetwo relatedspeciesin thearea. Dudleyacymosassp.cymosa

(canyonliveforever)hasbrightyellowto red petalsratherthanpaleyellow,andis,

therefore,easilydistinguishedfrom Dud!eyasetchelijiwith its paleyellow

flowers. Dudleyacymosassp.paniculata (canyonliveforever) canbe

distinguishedfrom Dudleyasetchelijiby its oblongto oblanceolate(narrowly

elongateandwidestatthetip) leaves(in contrastto theoblong-triangularleaves

ofDudleyasetcheliii), its greaterdegreeofrebranchingofthe inflorescence

branches,andits longerpedicels(Hickman1993).

2. HistoricalandCurrentDistribution

Historical andCurrent Distribution. - Dud!eyasetchelijiis foundonly in the

CoyoteValley area,from SanJosesouthabout30 kilometers(20 miles) to San
Martin (McCarten1993)in SantaClaraCounty(SkinnerandPavlik 1994)(Figure

11-16). Dudleyacymosassp.paniculata(canyonliveforever)rangesfrom Contra

CostaCountyto FresnoandMontereyCounties;thereportsofMoran’s

combinationDudleyacymosassp.setcheliji from Alameda,ContraCosta,and San

Benito Counties(MunzandKeck 1959)reflectthedistributionofDudleya

cymosassp.paniculataanddo notreferto Dudleyasetcheliji,asnow recognized

(U.S. FishandWildlife Service1995). Fieldsurveysof Mt. Diablo andtheLos

Vaquerosreservoirsite in ContraCostaCountyandfrom SunolRegional

Wildernessin AlamedaCountyhavelocatedonly Dudleyacymosa(B. Olson,in

litt., 1993). TwentyoccurrencesarecurrentlydocumentedattheCalifornia

NaturalDiversity DataBase. AlmadenQuicksilverCountyParkcontainsthe

threemostrecentadditionsto the CaliforniaNaturalDiversityDataBase

(CaliforniaNaturalDiversity DataBase1996). The specieswasalso identifiedin

April 1997atthe SantaClaraCountyoccurrenceof Castillejaaffinis ssp.neglecta

(Hickson1997).
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Figure11-16. DistributionofSantaClaraValleydudleya(Dudleyasetchellii). Eachsymbol

representsoneoccurrencein CaliforniaNaturalDiversity DataBaserecords

exceptwheremorethanone symbol is enclosedin apolygon;in this case,all the

symbolsin thepolygontogetherrepresenta singleoccurrence.
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3. Life History and Habitat

ReproductionandDemography.- Dudleyasetchelijiis aperennialherbwhich

flowersfrom May to June(Munzand Keck 1959)andproduceswind dispersed

seeds(McCarten1993). Thespeciescanalsoreproducevegetativelyby forming

rosettesthat canseparatefrom theparentplant or remainattached.Becausean

individual plant canhaveup to 10 rosettesattached,obtaininganaccuratenumber

of true individual plantscanbe difficult (P.Boursier,pers.comm.ascited in

JonesandStokesAssociates,Inc. 1998). Individual plantsmaylive for

approximately10 years. They aresusceptibleto heavyfrostsbutcansurvivefor

up to 2 yearsin inhospitableconditionsandstill exhibit minimal stress(J. Bartel,

pers.comm.ascitedin McCarten1993). Rockoutcropsin aDud!eyasetcheliji

siteusuallynumberfrom ito 100 with 30 to 60 plantson each(McCarten1993).

Fewdetaileddataon thereproductivebiology ordemographyofthespeciesare

available. However,McCartenhasstudieddemographyofDudleyasetchelijiat

Kirby CanyonLandfill, theSantaClaraCountyoccurrence.He foundseedling

germinationwashigh in wetyears(e.g., 1995 to 1997),but seedlingsurvivorship

wasoftenvery low in bothnaturalandcreatedhabitats. Seedlingsurvivalwas

generallylessthan5 percentandmaybe lessthan1 percentafterthefirst year.

Thehighestsurvival ratesobservedwereon east-andnorth-facingslopes(Jones

andStokesAssociates,Inc. 1998,N. McCarten,in litt., 1998). McCarten(in litt.,

1998)suggeststheprimarycauseoflow survival is the limited numberofrock

creviceswith enoughsoil to providethenecessarynutrientand moisture

conditions.

Habitat andCommunityAssociations.- Dudleyasetchellil is restrictedto

rocky outcropswithin serpentinegrasslandsbetween120and 300meters(390to

990 feet)in SantaClaraCounty(Hickman1993). Therootsof Dudleyasetcheliji

areat least15 centimeters(6 inches)long andoftenextendinto rockcrevicesof

theserpentineoutcrops(McCarten1993). McCarten(in 11w, 1998)suggests(1)

thenarrowdistributionofDudleyasetchelijimaybe associatedwith the limited

numberofappropriaterock crevicesavailableand(2) potentialhabitatfor

Dud!eyasetchelijicannotbedeterminedby countingthenumberofrock outcrops

becauseonly somehavecrevicesdeepenoughto providehabitat. Therock

outcropsthemselveshavevery little vegetativecover(McCarten1993). However,
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theserpentinegrasslandwhereDudleyasetchelijioccursis oftendominatedby

bottlebrushsquirreltail(Elymuselmoides),Californiapoppy (Eschscho!zia

cal~fornica),Californiagoldfields (Lastheniacal~fornica),dwarfplantain

(Plantagoerecta),Italian ryegrass(Lolium mult~florum),nakedbuckwheat

(Eriogonumnudum),purpleneedlegrass(Nassellapulchra),rubychaliceclarkia

(Clarkia rubicunda),tidy-tips (Layjaplatyglossa),andwavyleafsoapplant

(Chiorogalumpomeridianum)(McCarten1993). Italian ryegrassis a non-native

species(Hickman1993). Otherrarespeciesfoundwith Dudleyasetchelijiinclude

bay checkerspotbutterfly (Euphydryasedithabayensis),coyoteceanothus

(Ceanothusferrisiae),fragrantfritillary (Fritillaria liliacea), MetcalfCanyon

jewelfiower (Streptanthusalbidus ssp.albidus),mostbeautifuljewelfiower

(Streptanthusalbidusssp.peramoenus),Mt. Hamiltonthistle (Cirsiumfontinale

var. campylon)(CaliforniaNaturalDiversityDataBase1996),andTiburon

paintbrush(Castillejaaffinis ssp.neglecta)(Hickson1997). Of theserarespecies,

only fragrantfritillary andmostbeautifuljewelfiower arenot federally listed

(CaliforniaNaturalDiversity DataBase1996).

4. Reasonsfor Declineand Threats to Survival

Dudleyasetchelijihasalwaysbeenrestrictedto theCoyoteValley areaof

SantaClaraCounty. Thespeciesis threatenedby development,landfill activities,

unauthorizeddumping,quarryexpansion,andoff-road vehicles. Sixteenofthe20

knownoccurrencesarepartially orwholly on privateland,and mostaresubjectto

variouslevelsofthreatfrom development(CaliforniaNaturalDiversity DataBase

1996,CaliforniaDepartmentofFishandGame1 997a). Thenorthernmost

locationsin southeasternSanJoseandthesouthernmostlocationsin thearea

aroundMorganHill, approximately27 kilometers(17miles) southeastof San

Jose,areatgreatestrisk (McCarten1993). Oneofthenorthernpopulationsis

threatenedwith theproposedCerroPlataproject,consistingof 550dwelling units

anda67-hectare(164-acre)golf courseon a236-hectare(575-acre)site. One

estimatesuggestedthis populationcontainsapproximately20,000plants;61

percentofall knownplants,ofwhich approximately2,380would be directly

eliminatedby plannedconstructionactivities(City of SanJose1993,D. Mayall,

in litt., 1996). All remainingplantswould be exposedto humanactivities during

andafterconstructionthatwould resultin significantimpactsto thepopulation.
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Theseimpactsincludepotentiallyharmfulrunofffrom an upslopegolf course,

introductionofweedyspeciesduring construction,anduncontrolledfoot traffic

(U.S. FishandWildlife Service1995). Anotherof thenorthernsiteswas

threatenedby theproposedconstructionoftheValley ChristianSchoolandSouth

Valley ChristianChurch. As originally proposed,this constructionwould have

eliminated74 percentof theapproximately1,900Dudleyasachelijiplantsfound

on thesite(City ofSanJose1992). A revisedplanindicatesthatthemajority of

theplantswill beavoided. Approximately700 additionalmatureplantshavebeen

translocatedto an areanearthe baseofthenorth slopeof theprojectsite. Dudleya

setchelijiplantswereindividually removedfrom rocks. Theserpentinerocks

wheretheplantshadgrownweremoved,anewserpentinerockhabitatcreated,

andtheplantstranslocated.This approachwastakenbecausepilot studies

showedtranslocationofrocksto locationshavingthesameslopeandaspecthada

higherprobabilityofsuccessthantransplantationsof plantsgrownin greenhouses

orothercontrolledenvironments.Thelatterhadlow probabilityofsuccessbased

onplantphysiologicaldifferencesbetweengreenhousegrownplantsandplants

that developedin naturalconditions.ThetranslocatedDudleyasetcheiltiwill be

monitoredfor 10 years(JonesandStokesAssociates,Inc. 1998,N. McCarten,in

litt., 1998). Othersitesalsoaredevelopingrapidly andhavebeenproposedfor

developmentat onetime or another(McCarten1993).

Two of themorecentrallylocatedpopulationsof Dudleyasetchelijiarealso

threatenedwith imminentdevelopment,includingresidentialdevelopment

adjacentto TulareHill androadconstructionin MetcalfCanyon. Onecentral

population,due to its proximity to anoff-road motorcyclepark, maybe threatened

by off-roadmotorcycletraffic andunauthorizeddumping(McCarten1993). The

Kirby CanyonLandfill, locatedapproximately5 kilometers(3 miles) northof

MorganHill and operatedby WasteManagementof California,Inc., is expected

to eliminateapproximately1,240plantsduring its servicelife of 50 years(R.

Schonholtz,pers.comm., 1994). Theremainingtwo populationsthat occuron

privatelandin thecenterportionofthespecies’rangeareon the groundsof the

IBM Bailey Avenuelaboratory. Thecompanyapparentlyplansto preservethe

habitat(McCarten1993).

In addition,grazing(McCarten1993,K. Freas,in litt., 1993,D. Mayall, in litt.,
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1998)and collecting(U.S. FishandWildlife Service1995)maythreatenDudleya

setcheliii. Grazingoccurson muchof thegrasslandwhereDudlevasetcheliii is

located(McCarten1993)andmayresultin reducedvigor or deathofmature

Dudleyasetcheliji individualsandthefailure ofseedlingestablishment(K. Freas,

in litt., 1993). Unrestrictedcollectingfor scientificor horticulturalpurposesor

excessivevisits by individualsinterestedin seeingrareplantscouldthreaten

Dudleyasetchellii. Dueto theslowgrowthrateofthis speciesandtherarity and

desirabilityof largesucculents,matureplantsfound in thewild areparticularly

susceptibleto collection(U.S. Fishand Wildlife Service1995).

5. ConservationEfforts

Dudleyasetchelliiwasfederally listedasendangeredin 1995 (U.S. Fishand

Wildlife Service1995). Thespeciesis not listedby theStateof California, andto

date,no otherconservationeffortshavespecificallytargetedDudleyasetchellii.

6. RecoveryStrategy

RecoveryofDudleyasetcheliii mustfirst focuson protectingandmanaging

extantpopulations. Populationson privatelandshouldbe protectedby land

acquisition,conservationeasements,orothermeans.Protectionof populationson

public landwill involve workingwith theSantaClaraCountyParksDepartment

to ensurethelong-termsurvivalofthespecieson their lands. In general,the

largestpossibleblock of serpentinehabitatshouldbe protectedat eachsite.

Protectionshould,at least,involvesecuringthepopulationsthemselvesaswell as

a 150-meter(500-foot)buffer aroundeachpopulation,wherepossible,to reduce

externalinfluencesandallow expansionofpopulations. In addition,other

unoccupiedhabitatatthesitesthatmight providespacefor expansionof the

populationsandhabitatfor pollinatorsandseeddispersersmustbe protected.

ManagementplansemphasizingDudleyasetchelliiandotherspecialstatus
speciesin theselocationsmustbe developedandimplemented.Theplansshould

includeprovisionsfor standardizedmonitoringof Dudleyasetchelijipopulations

every3 yearsto determinedemographictrends. Theplansshouldalsoinclude

strategiesto minimize knownthreatsatthesitesaswell asto identify newthreats

astheymayappear.If newthreatsareidentifiedorothernewinformation
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becomesavailable,managementplansneedto bereevaluatedandrevised.

Becausethemajority of knownpopulationsof Dudleyasetchelijioccuron private

lands,aneducationaloutreachprogramshouldbe developedfor the City of San

Joseandsurroundingcommunitiesin SantaClaraCounty. Priority areasfor

protectionwill includethoseareastargetedin thebay checkerspotbutterfly

recoverystrategies(e.g. CoyoteRidge)aswell asotherareasthatcontain

populationson theperipheryoftheDudleyasetchelijirange. Otherspeciesthat

mightbenefitfrom conservationeffortsfor Dudleyasetcheliji includecoyote

ceanothus(Ceanothusferrisiae),Mt. Hamiltonthistle (Cirsiumfontinalevar.

campylon),fragrantfritillary (Fritillaria liliacea), MetcalfCanyonjewelfiower

(Streptanthusalbidusssp.albidus),mostbeautifuljewelfiower (Streptanthus

albidusssp.peramoenus),Opler’s longhornmoth (Adelaoplerella),Hom’s

microblindharvestman(Microcinahomi),andJung’smicroblindharvestman

(Mi crocinajungi).

Alsoof valuein recoveryefforts for Dudleyasetcheliji is collectionand

bankingofseedin Centerfor PlantConservationcertifiedbotanicgardens.Seed

bankingis prudentto guardagainstdeclineorextinctionofpopulationsfrom

chancecatastrophiceventsandto providepotentialmaterialfor enhancement

efforts in the existingpopulationandlorintroductionsto newsites. Careshould

be takento ensurethatseedcollectiondoesnot adverselyaffectthedonor

populations.

In additionto protectionofknownpopulationsandseedcollectionofDudleya

setchellii,othersuitableserpentinehabitatshouldbe surveyedto determine

whetherundiscoveredpopulationsexist. Surveysshouldincludetheareanorthof

MetcalfCanyonRoad,onEastHill Ridge,alongUvasRoad,MotorcyclePark

(CaliforniaDepartmentofFishandGame1 997a),andany areasthat havebeen

setasideasopenspaceto benefitbay checkerspotbutterfly. If newpopulations

arediscovered,they shouldbeprotectedandmanagedasdiscussedabove.

Certaintypesof researcharealsohigh priority recoveryactivitiesfor Dudleya

setchellii. In particular,becauseDudleyasetchelliico-occursin anumberof

locationswith bay checkerspotbutterflyandbecausebay checkerspotbutterfly

habitatbenefitsfrom vegetationmanagement,theeffectof variousvegetation
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managementtechniques(e.g. grazing,mowing.andburning)on Dudleyasetchellii

needsto be evaluated.Evaluationofthesetechniqueswill aid managersin

selectingmanagementstrategiesthatmaintainbay checkerspotbutterfly habitat

while notadverselyaffectingDudleyasetchellii. Other important,but lower

priority, researchareasfor Dud!eyasetchel!iiincludeseedgerminationand

propagationtechniques,anddemographicstudiesto identify limiting life history

stagesandreproductivebiology (matingsystem,dispersalandcolonization,

pollination). BecauseDud!eyasetchelliiapparentlyhasarelativelypatchy

distributionon rock outcrops(McCarten1993),researchon dispersaland

connectivityamongindividual outcropsata sitewould alsobe valuable.

If 20populationsofDudleyasetche!liiwithin andrepresentingits entirerange

are(1) fully protectedandmanagedwith theprimaryintentionofpreservingthe

populationsin perpetuityand(2) shownto be stableor increasingovera

minimumof 20 yearsthat includethenormalprecipitationcycle (or longerif

suggestedby theresultsofdemographicmonitoring),thespeciesshouldbe

evaluatedfor downlisting. Until researchshowsotherwise,recoveryshouldtarget

securingpopulationscontainingaminimumof 2,000plantseach(butpreferably

more). Theprobability ofpopulationpersistenceoverthe long-termis expectedto

be higherfor largerpopulationsbecauselargesizedecreasesthelikelihoodof

reducedviability orpopulationextirpationsdueto randomdemographicor genetic

events(BarrettandKohn 1991,EllstrandandElam 1993). Protectedpopulations

shouldbe distributedthroughouttherangeof thespecies.At leastthree

populationsshouldbe locatedin thenorthernportionof thespeciesrange

approximatelynorthof theSantaTeresaHills (ontheSanJoseEastU.S.

GeologicalSurvey7.5 minutequadranglemap),at leastonepopulationshould be

locatedin thesouthernportionofthespeciesrangein theSanMartin area(onthe

Gilroy U.S. GeologicalSurvey7.5 minutequadranglemap),andat least14

populationsshouldbe in thecenterofthespeciesrangeincluding theareasin and

aroundAlmadenQuicksilverCountyPark,theSantaTeresaHills, Calero

Reservoir,Kirby, MorganHill, andAndersonReservoir(LosGatos,SantaTeresa

Hills, MorganHill, Mt. Madonna,andMt. SizerU.S. GeologicalSurvey7.5

minutequadranglemaps). Of thepopulationsin thecenterof therange,at least

onemustrepresentthewesternmostextentoftherange(e.g.AlmadenQuicksilver

CountyParkon theLos GatosU.S. GeologicalSurvey7.5 minutequadrangle
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map)andonethemosteasternmostextentoftherange(e.g.aroundAnderson

Reservoirandeastwardon theMt. SizerU.S. GeologicalSurvey7.5minute

quadranglemap). Theremainingpopulationsin thecenteroftherangemustbe

distributedwith at leasthalfofthetotal populationresidingeastofHighway 101

andwestof AndersonLakeandthe otherhalfof thepopulationresidingwestof

Highway 101 andeastofGuadalupeReservoir(i.e. half on theMorganHill U.S.

GeologicalSurvey7.5 minute quadranglemapandhalf on theSantaTeresaHills

U.S. GeologicalSurvey7.5 minutequadranglemap). If additionalsurveys

indicatedthatthe actualdistributionofpopulationsis different (e.g.a greater

proportionofpopulationsis foundin thesouthernpartoftherange),targetsfor

protectionshouldbe changedsothattheyareconsistentwith thenewinformation.

Conservingthe target20 populationsmayinvolve acombinationofprotectionof

knownlocationsandnewly discoveredpopulations.

Dud!eyasetche!!iishouldnot be consideredfor delistingunless30 populations

distributedthroughoutits entirerange(asspecifiedabove)areshownto meetthe

criteriaabove. Meetingthis goalwould requirelocating,restoring,and/or

successfullyintroducing10 additionalpopulations. Because(1) insufficientdata

areavailableto recommendtranslocationfor this species(N. McCarten,in !itt.,

1998) and(2) repatriationandintroductionof populationsis expensiveand

experimental(Falketa!. 1996),surveyingpotentialhabitatwithin thespecies’

rangeto locatecurrentlyunknownpopulationsis thepreferredstrategy.At this

time,creationofserpentinerockandsoil habitatfor Dudleyasetche!!iiasa

conservationstrategyis alsodiscouraged.Studieshaveshowncreatedsubstrateis

notareliablesourceof habitatalthoughDud!eyasetche!!iiseedlingsgerminated

in low numbersin 2 yearsin createdhabitat(JonesandStokesAssociates,Inc.

1998).

I. SanMateowoolly sunflower (Eriophyllum latiobum)

1. Description and Taxonomy

Taxonomy.- The type specimenofEriophy!!um!ati!obum wascollected by

A.A. Heller in 1907 (Rydberg 1915). The plant was describedby PerAxel
Rydberg (1915). Eriophyllumlatilobum is a tetraploid (having four setsof
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chromosomes)(Carlquist 1956,Mooring 1973)and is believedto haveoriginated

asahybrid betweenEriophyllumconfert~fiorumvar. confertflorumand

Eriophyllum lanatumvar. arachnoideum(Constance1937,MunzandKeck 1959.

Hickman1993,Mooring 1994).

Description. - Eriophyllum!ati!obum(Figure 11-17)is an herbaceous(non-

woody)perennialoftheasterfamily (Asteraceae)with leafy stems30 to 60,

exceptionally90, centimeters(12 to 16 inches)high (J. Mooring, in !itt., 1998).

Theuppersurfacesofthedeeplycleft leavesareasmoothdarkgreenandthe

lowersurfacesarecoveredwith denselyinterwovenwhite hairs. Thegolden

flower headsarebornein looseclusters(Munz andKeck 1959,McGuire and

Morey 1992).

Eriophy!lumlatilobum differs from Eriophyllumconfert~florum(golden

yarrow)in havingsevento eightray flowers (the flowersusuallylocatedon the

edgeoftheheadofmembersoftheasterfamily) ratherthanfive ray flowers,and

amoreopeninflorescence(AbramsandFerris 1960, J.Mooring, in !itt., 1998).

Eriophyllum lanatumvar. arachnoideum(commonwoolly sunflower)differs

from theothertwo speciesin having 13 ray flowers andshallowlycleft leaves

(Abramsand Ferris1960,Hickman1993). SanMateowoolly sunflowercanbe

mistakenfor plantsfrom severalpopulationsthat seemto be of hybrid origin

betweenEriophyllum lanatumandEriophyllumconferflorum. Plantsof these

populationshaveeitherfourorsix setsof chromosomesandarelocatednear

BlackMountainandMontebelloRidge(Mooring1994,J. Mooring, in litt., 1996,

1998).

2. Historical and Current Distribution

Historical andCurrentDistribution. - The single remaining occurrence of

Eriophyllumlatilobum consistsof afew hundredplantsscatteredalong4

kilometers(2.5miles) ofCrystalSpringsRoadin SanMateo County(California

NaturalDiversity DataBase1996)(Figure11-18). Theplantsaredistributedin

lessthanadozensmall subpopulationsfrom theEugeneA. DoranBridgestojust

southofthe intersectionof CrystalSpringsRoadandMernerRoad(McGuire and

Morey 1992). Thesesubpopulationsareprobablythefragmentsof a
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Figure 11-17. Illustration of SanMateo woolly sunflower (Eriophyllum

latilobum) (from Hickman1993,with permission).
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Figure 11-18. Distribution of San Mateo woolly sunflower(Eriophyllumlatilobum). Each

symbol representsoneoccurrencein CaliforniaNaturalDiversity DataBase

recordsexceptwheremorethanonesymbol is enclosedin apolygon;in thiscase,

all thesymbolsin thepolygontogetherrepresenta singleoccurrence.

SAN MATEO CO

San Mateo woolly sunflower
A presumed extant
~ possibly extirpated this site
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once-continuouspopulation(U.S. FishandWildlife Service1995). Eriophyl!um

!atilobumhasalsobeenreportedfrom southernSanMateoCounty,on Pescadero

Roadsouthwestof La Honda,but this reportis mostlikely erroneous(California

NaturalDiversity DataBase1996). At leastoneofthespecimenscollectedat this

site(in 1929)is actuallyEriophy!!umconfert~florum(B. Prigge,pers.comm.,

1992),andsearchesin recentyearshavefoundonly Eriophyllumconfertflorum

(T. Corelli, pers.comm., 1992).

3. Life History andHabitat

ReproductionandDemography.- Eriophyllumlatilobum is an herbaceous

perennialwhichflowersfrom April to June(Munz andKeck 1959,J. Mooring, in
litt., 1998). Its pollinatorsincludesyrphidflies andbees. Althoughthespecies

grows side-by-sidewith oneofits presumedprogenitors(Eriophyllum

confertftorum),no intermediateplantshavebeenfoundto suggestthat on-going

hybridizationis occurring(J. Mooring, in !itt., 1996). Becauseseeddispersalis

by gravity,mostseedsfall closeto theparentplant (J. Mooring,pers.comm. as

citedin McGuireandMorey 1992). Germinationratesfor Eriophyllum latilobum

appearto be lower thanthoseofcongeners(otherspeciesofthesamegenus,other

relatedspecies).Thespeciesis difficult to grow in thegreenhousebecauseofits

susceptibilityto white flies (J. Mooring, in !itt., 1996).

Theremainingoccurrencecontained315 plantsin 1992,about60 in 1993,and

163 in 1994(CaliforniaNaturalDiversity DataBase1996). Someyearsthe

numberofplantsin somesubpopulationsrangesfrom zeroto lessthanfive; other

yearsthesamesubpopulationscontain500 percentmoreplants. Some

subpopulationsconsistentlyhavehighernumbersofplants(for example,10 to 75

plants)(J. Mooring, in lit., 1996). Accordingto RomanGankin(pers.comm.,

1997),especiallylargenumberswere observedin 1996. Gankinobserved100or

moreplantsscatteredthroughoutthenorthfacingcliff areaalongCrystalSprings

Road,approximately100 meters(328feet)eastofthejunctionof Polhemusand

CrystalSpringsRoads.

Habitat andCommunityAssociations.- Eriophyllum!ati!obum is found in

shadedmoist siteson steepgrassyor sparselywoodedslopes(McGuire and
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Morey 1992),apparentlygrowingbestunderor very nearcoastlive oak (Quercus

agr~fo!ia) (J. Mooring, in litt., 1998). Thespecieshasbeenreportedon serpentine

soils (McGuire andMorey 1992). However,Mooring, whohasstudiedthe

speciesfor manyyears,hasnot foundit on soilshe considersserpentine

(CaliforniaDepartmentof FishandGame1997a,J.Mooring, in !itt., 1998). The

singleremainingpopulationoccursat anelevationof 46 meters(150feet). The

federallylisted threatenedMain dwarf-flax (Hesperolinoncongestum)reportedly

growsin associationwith Eriophyllurn latiloburn asdo Californiabay (Umbellaria

caiWornica)(McGuire and Morey 1992),Californiabroom(Lotusscoparius)

(CaliforniaNaturalDiversity DataBase1996),Californiabuckeye(Aesculus

cahfornica),Californiasagebrush(Artemisiacal~fornica),coastlive oak(Quercus

agr~fo!ia) (McGuire andMorey1992),purpleneedlegrass(Nasse!!apu!chra)

(CaliforniaNaturalDiversity DataBase1996),toyon(HeterornelesarbutWolia)

(McGuire andMorey 1992),andwhite globelily (Calochortusalba) (California

NaturalDiversityDataBase 1996).

4. Reasonsfor DeclineandThreatsto Survival

Eriophyllum!atilob urn hasbeenreportedfrom only two locations,one ofwhich

is likely erroneous(specimenmisidentified,accordingto B. Prigge,pers.comm.,

1992). Thesingleremainingpopulationconsistsof afew hundredplantsthat

occuralong 4 kilometers(2.5miles) of CrystalSpringsRoadin SanMateo

County. Seventy-fivepercentoftheplantsoccurwithin 9 meters(30 feet)of the

road,wherelandownershipis poorly defined.The City ofHillsborough,theSan

MateoCounty, andtheSanFranciscoWaterDepartmenthavevarying

jurisdictionsoverthe land(McGuireandMorey 1992). Eriophy!!urn latilobum is

threatenedby erosionandsoil slippage,recreationaldevelopment,road

maintenance,andgarbagedumping(U.S. FishandWildlife Service1995).

ThesteepslopesalongCrystalSpringsRoadprovideavery risky habitatfor

Eriophyllurn latilobum. Theslopesaresubjectto erosionand soil slippage.After

soil slippageoccurs,theslumpedsoil, which maycontainmatureindividuals,

seedlings,and/orseedsof Eriophyllum latilob urn, is removedby road

maintenancecrews. Theroadcut is thenreshaped,which maydamageplants

remainingon thebanks(McGuire andMorey 1992). Sliderepairwork in 1997
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tookplacealongPolhemusRoad,butdid not impacttheEriophyl!umlatilobum

population(R. Gankin,pers.comm., 1997).

TheSanFranciscoWaterDepartmenthasarecreationaleasementthroughthe

population(M. Skinner,in !itt., 1992). Theproposedconstructionof theSan

MateoCreekTrail, partofthe SanMateoCountyTrails Plan(SanMateoCounty

1989),would haveadverseimpactson theplant if trail designdoesnot

incorporateplantconservation(SanMateo County 1991,CaliforniaDepartment

ofFish andGame1992,McGuire andMorey 1992,T. Corelli, in !itt., no date).

Thepavedtrail, which is 3 meters(10 feet)wide, is expectedto runadjacentto

CrystalSpringsRoadfrom SkylineBoulevardto theSanMateo City boundary.

Constructionofthetrail coulddamageor elinunatecoloniesofEriophyllurn

latilobum, alter sitehydrology,acceleratesoil erosionthroughincreased

pedestrianandbicycletraffic, andallow for the introductionofaggressivenon-

nativeplant species(CaliforniaDepartmentofFishandGame1992,McGuireand

Morey 1992). However,accordingto SamHertzbergof theSanMateoCounty

PlanningDepartment,thetrail is unlikely to beconstructedin thenearfuture(S.

Hertzberg,pers.comm., 1997).

RoadmaintenancealsothreatensEriophyllurn latilobum (California

DepartmentofFishand Game1992,J. Mooring, in !itt., 1996). Threatsinclude

reshapingofthe slope(mentionedabove)andperiodicmowingto reducefuel

loads(CaliforniaDepartmentofFishandGame1992). Mowing by SanMateo

Countyis probablythemainthreatto thespeciesat sitesoutsidetheHillsborough

City limits (J. Mooring, in litt., 1996). SanMateoCountyroadmaintenance

crewswerealertedto theexistenceofEriophyllumlatilobum in 1990 andwere

instructedby theSanMateoCountyPlanningDepartmentto avoidtheplants;

however,roadmaintenanceactivitiesarenotmonitoredto ensureprotection(R.

Gankin,pers.comm.to T. McGuire,cited in McGuireandMorey 1992). San

MateoCountyDepartmentofPublicWorkshaseliminatedtheuseofweedsprays

alongthe sectionofroadwherethespeciesoccurs(R. Sans,in !itt., 1993).

Dumpingof gardendebrisanddownhill seepageofherbicidesand pesticides

from homeownersliving abovethepopulationmayhavenegativeimpactson

Eriophyllumlatilobum habitat(CaliforniaDepartmentofFishandGame 1992,
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McGuire andMorey 1992). Theplant alsois threatenedby competitionwith non-

nativeplants;its habitatis moredenselypopulatedwith plumelessthistle

(Carduussp.)andbrome(Bromussp.) thanit was 10 yearsago(J. Mooring,pers.

comm., 1992, 1996). Unrestrictedcollectingfor scientificorhorticultural

purposes,orexcessivevisits by individualsinterestedin seeingrareplantscould

be athreatto thespecies.Eriophyllurn latiloburn, with its showygoldenflowers

andproximity to roadsand theproposedSanMateoCreektrail, might proveto be

especiallytemptingto collectors(U.S. FishandWildlife Service1995).

Eriophyllurn latilobum is not avigorousreproducer;low germinationratesand

low seedlingsurvivalhavebeenobservedundergreenhouseconditions(J.

Mooring, in !itt., 1992ascitedin McGuireandMorey 1992). However,

greenhouseconditionsdo not necessarilyrepresentthesituationin nature(N.

McCarten,in !itt., 1998). Mooring (CaliforniaDepartmentof FishandGame

1997a)reportedthat,althoughmanyviableseedsareproduced,thegermination

rateis lessthan 10 percent. In thenaturalpopulation,competingspeciessuchas

plumelessthistle (Carduussp.)mayaffect germinationandseedlingestablishment

(J. Mooring, in !itt., 1998). Beetlelarvaehavebeenobservedin seedheadsof

Eriophyl!um latiloburn; however,theextentofpredationis unknown(McGuire

andMorey 1992). Becauseoftheexistenceof only asinglepopulationexhibiting

low viability andlocatedin anunstablehabitat,this speciesis extremely

vulnerableto extinctionfrom randomcatastrophicevents(Menges1991, Primack

1993,Meffe andCarroll 1994).

5. ConservationEfforts

Eriophyl!umlatiloburn waslisted asendangeredby the Stateof California in

1992(CaliforniaDepartmentofFishandGame1992). Thespecieswasfederally

listed asendangeredin 1995(U.S. FishandWildlife Service1995). Currently,

roadsidemowingby SanMateo Countyin thevicinity ofEriophyllum!ati!oburn

hasbeenstopped,at leastsouthto theHillsboroughCity line. However,because

roadcrewschangeperiodically, thisprotectionmayneedto be reinforcedover

time(CaliforniaDepartmentofFishand Game1997a). In addition,asnoted

above,useof weedsprayshasbeeneliminatedby theSanMateoCounty

DepartmentofPublicWorks alongthesectionofroadwhere thespeciesoccurs
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(R. Sans,in !itt., 1993).

6. RecoveryStrategy

Recoveryof Eriophyllumlatiloburn mustfirst focuson protectingand

managingtheonly knownpopulationby working with SanMateoCounty,theSan

FranciscoWaterDepartmentandtheCity of Hillsboroughto ensurethelong-term

survivalof thespecieson their lands. If possible,thepopulationshouldbe

protectedthroughalandacquisition,conservationeasement,orothermeans.

Protectionshouldinvolve thepopulationitselfaswell asa 150-meter(500-foot)

buffer,particularlyon the upslopesideofthepopulation,to reduceexternal

influencesandallow expansionofthepopulation. In addition,unoccupiedhabitat

atthe sitethatmightprovidespacefor expansionof thepopulationsandhabitat

for pollinatorsandseeddispersersmustbe protected.Managementplans

emphasizingEriophyllurn latiloburn mustbe developedandimplementedby the

landownersinvolved. Althoughmonitoringofperennialplantsis usually

recommendedat 3 to 5 yearintervals,year-to-yearpopulationsizefluctuations

andtheverysmall populationsize(CaliforniaDepartmentof FishandGame

1997a)atthe only knownoccurrenceaswell as ashort life span(perhaps2 to 3

years)(J. Mooring, in !itt., 1998)suggestthat annualmonitoringwould be

prudent. Therefore,managementplansshouldincludeprovisionsfor standardized

annualmonitoringoftheEriophyllurn !ati!oburn populationto determine

demographictrends. Theplansshouldalsoincludestrategiesto minimize known

threatsatthesitesaswell as to identify newthreatsastheymayappear.In

particular,threatsfrom roadsidemaintenanceandwidening,recreational

development,andgarbagedumpingmustbe eliminated. If possible,theSan

MateoCreekTrail shouldbereroutedto avoidimpactsto Eriophyllurn lati!oburn

(California DepartmentofFishandGame1997a). If newthreatsareidentifiedor

othernewinformationbecomesavailable,managementplansneedto be

reevaluatedandrevised. Othermanagementstrategiesthat shouldbeconsidered

include(1) plantingofyoungcoastlive oak trees,(2)eliminationof potential

competitors,especiallythosesuchasplumelessthistle (Carduussp.) thatmay

affect seedgerminationandseedlingestablishment,and(3) establishmentofnew,

upslopestandsby seedingor hand-plantingseedlings(J. Mooring, in litt., 1998).
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Anotherhighpriority in recoveryeffortsfor Eriophv!!umlatilobum is

collection andbankingofseedin Centerfor PlantConservationcertifiedbotanic

gardens.Seedbankingis prudentto guardagainstextinction ofthespeciesfrom

chancecatastrophiceventsandto providepotentialmaterialfor enhancement

effortsin theexistingpopulationand/orintroductionsto newsites. Careshould

be takento ensurethatseedcollectiondoesnot adverselyaffectthe donor

populations.Someseedmayalreadybe storedat theUniversityof California,

BerkeleyBotanicGarden(J. Mooring, in !itt., 1998). This collectionshouldbe

confirmedandtheviability oftheseedevaluated.

In additionto protectionof andseedcollectionfrom the singlepopulationof

Eriophyllurn latiloburn, otherpotentialhabitat,suchasin theCrystal Springsarea

(CaliforniaDepartmentofFishandGame1 997a),shouldbe surveyedto

determinewhetherundiscoveredpopulationsmay exist. Becauseit is unclear

whetherEriophy!!urn latiloburn is aserpentineendemic,surveysshouldinclude

both serpentineandnon-serpentinehabitat. Areaswhichneedto be surveyed

includethesouthsideof SanMateoCreek,land in thevicinity of Hillsborough,

and SanFranciscoWaterDepartmentland. If newpopulationsarediscovered,

they shouldbeprotectedandmanagedasdiscussedabove.

Researchactivitiesof high priority for Eriophyllurn latiloburn includeits

affinity to serpentinesoils, factorsinfluencingseedgermination(includingthe

possibleimportanceofdisturbanceandcompetingspecies),greenhouse

propagationtechniques(includingpropagationfrom cuttings),andthepossible

impactofbeetlepredationofseeds.Also important,butof lowerpriority, is

researchon demography(includingseedlingsurvivorshipandidentificationof

limiting life history stages),reproduction(e.g.matingsystem,pollination),

genetics,andphenotypicplasticity (thecapacityfor markedvariationin

observablestructuralandfunctionalpropertiesof an organismasaresultof

environmentalinfluencesduring development).Phenotypicplasticity studies

shouldaddresstheobserveddifferencesin appearancebetweenplantsgrowingin

the sunandplantsgrowingin theshade(CaliforniaDepartmentofFishandGame

1 997a).

If theCrystalSpringsRoadpopulationofEriophyllurn !ati!oburn is (1) fully
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protectedandmanagedwith theprimaryintentionofpreservingthepopulationin

perpetuity,(2) shownto bestableor increasingovera minimumof 20 yearsthat

includethenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring),(3) seedis storedata minimumof two Centerfor Plant

Conservationcertifiedbotanicgardens,and(4) reliableseedgerminationand

propagationtechniquesfor the speciesareunderstood,thespeciesshouldbe

evaluatedfor downlisting to threatened.Until researchshowsotherwise,recovery

shouldtargetsecuringpopulationscontaininga minimumof2,000plantseach

(butpreferablymore). Theprobabilityof populationpersistenceoverthe long-

termis expectedto be higherfor largerpopulationsbecauselargesizedecreases

thelikelihood ofreducedviability orpopulationextirpationsdueto random

demographicor geneticevents(BarrettandKohn 1991,EllstrandandElam 1993).

Theabovedownlistingcriteriaconstituteasignificantimprovementin

protectionandmanagementofEriophy!!uin !atiloburn. Completingtheseactions

would substantiallyincreasethe securityofthespecies.However,availabledata

suggestthatEriophyllurn latiloburn shouldnot beconsideredfor delisting. The

speciesis knownfrom only onevulnerablelocationon aroadcut. No historic

sitesareknownfor repatriation,andthepossiblesuccessof introductionofthe

speciesis notknown. In theunlikely eventthat asignificantnumberof new

populationsare discovered,developmentof delistingcriteriacouldbe considered.

J.Manndwarf-flax (Hesperolinoncongestum)

1. DescriptionandTaxonomy

Taxonomy.- HenryNicholasBolandercollectedthetypespecimenof

Hesperolinoncongesturn(Manndwarf-flax) in 1863 in MannCounty,while
workingon theStateGeologicalSurvey(Sharsmith1961). AsaGraydescribed

thenewspeciesasLinurn congestum,including it in thesectionHesperolinonthat

he describedin the samepaper(Gray1865). J. K. Small (1907)established

Hesperolinonasadistinctgenusin 1907. Jepson(1925)treatedHesperolinonas

a sectionof the genusLinurn, andtreatedHesperolinoncongesturnasasubspecies

ofLinumcaiWornicurn. HelenK. Sharsmith(1961)conductedan extensivestudy

ofHesperolinonandconcludedthat it definitelywarrantsdistinctionasa separate
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genus.ShealsoreturnedHesperolinoncongesrurn to thestatusofa species

(Sharsmith1961).

Description.- Hespero!inoncongestum(Figure11-19) is an herbaceousannual

of theflax family (Linaceae)with slender,threadlikestems,10 to 40 centimeters

(4 to 16 inches)tall. Theleavesarelinear. Theflowersarebornein congested

(crowdedtogether)clusters;thepedicelsare 1 to 8 millimeters(0.04to 3.2 inches)

long. Thesepalsarehairy, andthefive petalsareroseto whitish (Niehaus

1 977b). Theanthersaredeeppink to purple;thischaracterhelpsdistinguish

Hesperolinoncongesturn from Hesperolinoncal~fornicurn (Californiadwarf-flax),

foundin thesamegeographicarea,whichhaswhite to roseanthersaswell as

hairlesssepals.Two otherspeciesthatarefoundin thesameregionare

Hesperolinonrnicranthurn (smallflowerdwarf-flax) andHesperolinon

spergulinurn (slenderdwarf-flax). Theydiffer from Hesperolinoncongesturn in

havinghairlesssepalsanda long, openinflorescence,withpedicels2 to 25

millimeters(0.08to 1 inch)long (Hickman1993).

2. HistoricalandCurrentDistribution

Historical andCurrentDistribution. - Hesperolinoncongestumis foundon

serpentinesoils from Main Countysouthto SanMateoCounty(Munz andKeck

1959),arangeof 80 kilometers(50 miles) (U.S. FishandWildlife Service1995)

(Figure11-20). Main CountylocationsincludetheTiburonPeninsula(five extant

occurrences),CarsonRidge(threeoccurrences),Mt. Burdell OpenSpace(two

occurrences)(CaliforniaNaturalDiversity DataBase1996),Big Rock(one

occurrence),andGoldenGateNationalRecreationArea (oneoccurrence

discoveredin June,1995) (Norris 1995). Twoextantoccurrencesareknownfrom

thePresidioin SanFranciscoCounty. SanMateoCountycontainsfour specific

locationsnearCrystalSpringsReservoir,two in EdgewoodCountyPark,andone

nearWoodsideGlens. Previouslyidentified occurrences,now extirpated,include

two from SanMateoCountyandtwo from San FranciscoCounty. Oneadditional

occurrenceon theTiburonPeninsulain Main County is possiblyextirpated

(CaliforniaNaturalDiversity DataBase1996).
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Figure11-19. Illustrationof Main dwarf-flax (Hesperolinoncongesturn)

(from Abrams 1951,with permission).

11-95



SOLANO CO

Figure11-20. Distribution ofManndwarfflax (Hesperolinoncongesturn). Each

symbolrepresentsoneoccurrencein CaliforniaNaturalDiversity

DataBaserecordsexceptwheremorethanonesymbol is enclosed

in apolygon;in thiscase,all thesymbolsin thepolygontogether

representa singleoccurrence.
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3. Life History and Habitat

ReproductionandDemography.- Hesperolinoncongesturnis an annualherb

flowering from May to JuneorJuly (MunzandKeck 1959,SkinnerandPavlik

1994). Thespeciesis pollinatedby nativeinsectsincludingbeeflies andpollen

beetles(RobisonandMorey 1992a). Populationsrangein sizefrom one plant to

thousandsof plants(CaliforniaNaturalDiversity DataBase 1996). Population

sizescanfluctuategreatlyfrom yearto year(D. Smith, in !itt., 1998). No further

dataon the reproductivebiology ordemographyof thespeciesareavailable.

Habitat andCommunityAssociations.- Hesperolinoncongesturn is endemic

to serpentinesoils. Populationsarefoundin serpentinechaparralorserpentine

bunchgrasshabitat(RobisonandMorey 1992a). Knownpopulationsoccur

betweenapproximately30 and370 meters(100to 1,200feet)(CaliforniaNatural

Diversity DataBase1996). Hesperolinoncongesturngrowswith or in thevicinity

ofother federallylisted plants: Tiburonjewelfiower (Streptanthusniger), Tiburon

mariposalily (Calochortustiburonensis),andTiburonpaintbrush(Castilleja

affinis ssp.neglecta)in MannCounty, Presidioclarkia (Clarkiafranciscana)and

Presidiomanzanita(Arctostaph!yoshookerissp.ravenii) in SanFrancisco

County, andfountainthistle (Cirsiumfontinalevar.fontina!e),SanMateo

thornmint(Acanthorninthaobovatassp.duttonii), andwhite-rayedpentachaeta

(Pentachaetabe!!id~fiora) in SanMateoCounty. Thefederally listedbay

checkerspotbutterfly (Euphydryasedithabayensis)alsooccursin thevicinity of

Hesperolinoncongesturn. Otherassociatedplant speciesincludecommonyarrow

(Achil!earnil!efo!iurn), purpleneedlegrass(Nassellapu!chra),royal larkspur

(Delphiniumvariegaturn),rubychaliceclarkia (Clarkia rubicunda),wavyleaf

soapplant(Chiorogalurnporneridianurn),wickerbuckwheat(Eriogonurn

virniniurn), and yellow maniposalily (Calochortusluteus)(RobisonandMorey

I992a).

4. Reasonsfor Declineand Threats to Survival

Hesperolinoncongesturnis threatenedby residentialandrecreational

development,foot traffic, andcompetitionwith non-nativespecies.Thereare11

documentedpopulationswhich exist in Main County. OntheTiburonPeninsula,
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onepopulationis on Ring MountainPreserve(CaliforniaNaturalDiversity Data

Base1996),formerly managedby TheNatureConservancyand currently

managedby Main County(L. Serpa,pers.comm., 1996). Thepreserveis fenced

to reducetheincidenceoffour-wheeldrive vehicleandmotorcycleuse,but is still

accessibleto bicycles,equestrians,andhikers(C. Bramham,pers.comm., 1997).

Soil slumpingmayalsothreatenHesperolinoncongesturnpopulationson the
preserve(CaliforniaNaturalDiversity DataBase1996). Anotherpopulationon

theTiburonPeninsulaoccurspartially on a smallpreserveat St. Hilary’s Church

(RobisonandMorey 1 992a,D. Smith,pers.comm., 1997)andpartiallyonprivate

landwhichhasbeenproposedfor development(EastonPoint) (Robisonand

Morey 1992a,U.S. FishandWildlife Service,in !itt., 1996, D. Watrous,pers.

comm., 1997). Somebotanistsreportthattheportionof theoccurrencenearSt.

Hilary’s maybe threatenedby invasivenon-natives(CaliforniaDepartmentof

Fishand Game1997b);othersdisagree(E. Buxton, in !itt., 1998). Theoccurrence

mayalsobe threatenedby tramplingwhenpeopleanddogswalk offof established

trails (E. Buxton, in !itt., 1998). A secondproposeddevelopmentin thesamearea

wasdeniedby theTownof Tiburon(MarineroEstates)(B. Olson,pers.comm.,

1996). Theareathatwould havebeeninvolved in thisseconddevelopment

(Harroman/MarmneroEstates)is proposedto be setasideasopenspace.A ballot

measureto securethefundingfor thepurchaseofthepropertypassedin June,

1997;thepurchasetookplacein thefall of 1997 (D. Watrous,pers.comm.,

1997). A few scatteredgroupsofplantsoccurin theMiddle Ridgeareaofthe

TiburonPeninsula.Someoftheseplantsgrowon landdesignatedasopenspace

by theTownofTiburon. Theremainderoftheplants in theMiddle Ridgearea

occuron privatelandandarethreatenedby ongoingorproposedresidential

development(CaliforniaNaturalDiversity DataBase1993).

Off oftheTiburonPeninsula,theCarsonRidgepopulationsofMain County

areon Main Municipal WaterDistrict land. Thesepopulationsmaybethreatened

by tramplingfrom hikers(CaliforniaNaturalDiversity DataBase1996). Main

Municipal WaterDistrict is attemptingto restrictrecreationalimpactsto

HesperolinoncongesturnalongPine MountainandAzaleaHill roads. Rareplants

alongtheseroadswill alsobe avoidedduring gradingfor roadmaintenance.A

newthreatto Hesperolinoncongesturnon MannMunicipal WaterDistrict land is

invasionof non-nativebarbedgoatgrass(Aegilopstriuncialis) in theAzaleaHill
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area. While somehavesuggestedthatsprayingmaythreatenHesperolinon

congestumin thisarea,lackof sprayingmayalsobe athreatbecauseeradication

ofbarbedgoatgrassis difficult withouttheuseof herbicides(D. Odion, in !itt.,

1998).

Like theRing Mountainpopulation,theMt. Burdell OpenSpacepopulations

areon landsmanagedby Main County. Threatsto thesepopulationshavenot

beenidentified(CaliforniaNaturalDiversity DataBase1996). TheBig Rock

populationis onprivateland; adjacentlandshavebeenproposedfor development

(D. Smith, in !itt., 1996,notesof D. Elam from CaliforniaDepartmentofFishand

GameRecoveryWorkshop1997). TheGoldenGateNationalRecreationArea

populationis on landmanagedby theNationalParkService(Norris 1995). At the

GoldenGateNationalRecreationArea,Hesperolinoncongestumoccurson land

thatis beinggrazed;the impactof grazingon thespeciesis unknown(L. Nelson.

in !itt., 1996).

Hesperolinoncongestumknownfrom SanFranciscoCountyis on thePresidio

(CaliforniaNaturalDiversity DataBase 1996). ThePresidiois currentlymanaged

by theNationalParkService;however,plansarebeingmadeto transfer

responsibilityfor thepropertyfrom NationalParkServiceto aFederaltrust (T.

Thomas,pers.comm., 1996). Footpathsthreatentheplantswith trampling

(RobisonandMorey 1992a,U.S.FishandWildlife Service,in !itt., 1995a,P.
Holloran, in litt., 1996). Other threatsareinvasionof non-nativespecies,road

expansion,and mowing(CaliforniaNaturalDiversity DataBase1996). In 1995,

onepopulationwasfencedandseveralMontereycypresstrees(Cupressus

macrocarpa)adjacentto thehabitatwereremovedin 1995and 1996. Fewnatives

haveestablishedin thearea;cypressduffandfill materialfrom an adjacentroad

maypreventHesperolinoncongesturnfrom moving into therestoredarea.The

otherdocumentedpopulationat thePresidio,on InspirationPoint,hasapparently

not beenseenin recentyears(S. Farrell,in litt., 1996).

In SanMateoCounty,populationsofHesperolinoncongesturnareknownto

occuron privateproperty. Theseplantsarethreatenedby proposeddevelopment

andby theconsequencesofcompleteddevelopment,suchastrampling, trash
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dumping,andchangesin hydrology causedby irrigation runoff(Robisonand

Morey 1 992a). Threeoccurrencesin thevicinity ofCrystal SpringsReservoir

(including PuglasRidge)areon landmanagedby theSanFranciscoWater

Department.Their habitatis threatenedby the trails in thewatershedaswell asby

invasionofnon-nativeplantsandroadconstruction(CaliforniaNaturalDiversity

DataBase 1996). Theconstructionoffuture trails andaccompanyingfencesmay

damageHesperolinoncongesturnhabitatin this areaaswell (SanMateoCounty

1989, 1991,U.S. FishandWildlife Service1995). A portionoftheHesperolinon

congesturnpopulationlocatedin EdgewoodPark is sufferingfrom foot traffic and

inadequatetrail maintenance(S. Sommers,in !itt., 1993). Theoccurrenceat

WoodsideGlensis in an areasetasideasmitigation,butwaterrunoff from

upslopehomesthreatensthepopulation(CaliforniaDepartmentofFishandGame

1997a).

5. ConservationEfforts

Hesperolinoncongesturnwaslisted asthreatenedby theStateofCalifornia in

1992(CaliforniaDepartmentofFishand Game1992). Thespecieswasfederally

listed asthreatenedin 1995(U.S. Fishand Wildlife Service1995). Two

populationsofthespeciesoccurin EdgewoodParkwhichSanMateoCounty

currentlyintendsto manageasa naturalpreserve.TheCountyhasrecently

adopteda masterplanto guidefutureactivities in thepark (SanMateoCounty

1997). TheNationalParkServicehasfencedonepopulationof Hesperolinon

congesturnandremovedsomenon-natives(seeabove)atthePresidioin an

attemptto restoreserpentinehabitat(S. Farrell, in !itt., 1996).

Between1982and 1995,Ring Mountainwasprotectedfrom development

becausethelandon which it occurswasownedandmanagedby TheNature

Conservancy,agroupwhosemanagementgoalsarethemaintenanceof

biodiversityandtheprotectionofrareandendangeredspecies.The Ring

Mountainpropertywastransferredto Main CountyParksandOpenSpacein

1995. TheNatureConservancyretainedaconservationeasementon theproperty

andexpectsthatMain Countywill continuemonitoringtherarespecieson the

preserve(L. Serpa,pers.comm., 1996). At thispoint, theCountyhasnot

developedamonitoringplanandis dependingon volunteersfrom TheNature
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ConservancyandtheCaliforniaNativePlantSocietyfor rareplant monitoring(C.

Bramham,pers.comm., 1996). Main OpenSpaceDistrict hasdevelopeda

managementplanfor Mt. Burdell OpenSpacethat includesrotationalgrazingbut

no rareplantmonitoring(C. Bramham,pers.comm., 1997).

6. RecoveryStrategy

Recoveryof Hesperolinoncongestummustfirst focuson protectingand

managingextantpopulations. Populationson privateland shouldbe protectedby

landacquisition,conservationeasementsor othermeans.Protectionof

populationson public landwill involve working with Main County OpenSpace

District, theTown ofTiburon, Main Municipal WaterDistrict, NationalPark

Service(for GoldenGateNational RecreationArea andthePresidio),andSan

Mateo CountyParksand RecreationDepartmentto ensurethe long-termsurvival

of thespecieson theirlands. In general,thelargestpossibleblock of serpentine

habitatshouldbe protectedateachsite. Protectionshould, atleast,involve

securingthepopulationsthemselvesaswell asa 150-meter(500-foot)buffer

aroundeachpopulation,wherepossible,to reduceexternalinfluencesandallow

expansionofpopulations. In addition,otherunoccupiedhabitatat thesitesthat

mightprovidespacefor expansionof thepopulationsandhabitatfor pollinators

andseeddispersersmustbe protected.

ManagementplansemphasizingHesperolinoncongesturnandotherspecial

statusspeciesin theselocationsmustbe developedandimplemented.Theplans

should includeprovisionsfor standardizedannualmonitoring ofHesperolinon

congesturnpopulationsto determinedemographictrends. Theplansshouldalso

includestrategiesto minimizeknownthreatsatthesitesaswell asto identify new

threatsastheymayappear.Threatsthatneedto be eliminatedat varioussites

includeinvasionofnon-natives,recreationalactivities(e.g. trampling),andtrail

construction. Wherepampasgrass(Cortaderiaspp.)removalis required,caution

mustbe takento avoid adverseimpactsto federallylisted animalspeciesthatmay

occurin thearea(e.g. SanFranciscogartersnake[Thamnophissirtalis

tetrataenia]). If newthreatsareidentifiedor othernewinformationbecomes

available,managementplansneedto be reevaluatedandrevised. Where

Hesperolinoncongesturnoccurson public lands (e.g.Main CountyOpenSpace,
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EdgewoodNaturalPreserve),educationaloutreachprogramsshouldbe

developed.Priority areasfor protectionwill includeareasthroughoutthespecies

range,includingpopulationsin thecenterof therange,populationson the

peripheryoftherange,andpopulationsin locationstargetedfor SanMateo

Countyin thebay checkerspotbutterfly recoverystrategies(e.g. EdgewoodPark).

Also ofvaluein recoveryefforts for Hesperolinoncongesturnis collectionand

bankingofseedin Centerfor PlantConservationcertifiedbotanicgardens.Seed

bankingis prudentto guardagainstdeclineorextinctionof populationsfrom

chancecatastrophiceventsandto providepotentialmaterialfor enhancement

efforts in theexistingpopulationand/orintroductionsto newsites. Careshould

be takento ensurethat seedcollectiondoesnot adverselyaffectthe donor

populations.

In additionto protectionof knownpopulationsand seedcollection, historic

locationsshouldbesurveyedto determinewhethersuitablehabitatremains,the

speciespersistsat thesites,and/orthesitesmaybe suitablefor repatriation.

Suitability ofhistoric locationsfor repatriationwould dependupon(1) whether

potentialhabitatexists,(2) thepresenceandmagnitudeof threats,and(3) whether

thesitescanbesecuredandmanagedfor the long-termprotectionofthespecies.

Severalhistoric sitesareunlikely to containsuitablehabitatbecauseof local

urbanization(CaliforniaNaturalDiversity DataBase1996,CaliforniaDepartment

of FishandGame1 997a,b). Others,suchasInspirationPointat thePresidio,

havegoodpotentialasrepatriationsites(CaliforniaDepartmentofFishand Game

1 997b). Surveysshouldalsoincludeotherpotentialserpentinehabitat(e.g.

Fifield Ridgewestof SanAndreasLakeandCrystalSpringsReservoirin San

MateoCounty)to determinewhetherundiscoveredpopulationsmayexist. If new

populationsarediscovered,they shouldbe protectedandmanagedasdiscussed

above. During thesesurveys,potentialintroductionsitesmight also be identified.

Habitatmanagementresearchimportantin recoveryactivitiesfor Hesperolinon

congesturnincludesseedgerminationandpropagationtechniques,theeffect of

grazingandburningon the species,andits susceptibilityto herbicide,fertilizer,

andwaterrunoff(CaliforniaDepartmentofFishandGame1997a,b). Basic

researchneedsincludedetailedstudiesofdemography(to identify limiting life

11-102



history stagesandto investigatethesoil seedbank) andreproduction(including

matingsystemandpollination). In addition,populationgeneticsstudieswould be

valuableto determinewhetherandto what extentpopulationsthroughoutthe

rangeofthespeciesaregeneticallydifferentfrom oneanother.

If 21 or morepopulationsof Hesperolinoncongesturnwithin andrepresenting

its entirerangeare(1) fully protectedandmanagedwith theprimaryintentionof

preservingthepopulationsin perpetuityand(2) shownto be stableor increasing

overaminimumof 20 yearsthat includethenormalprecipitationcycle (or longer

if suggestedby theresultsofdemographicmonitoring),thespeciesshouldbe

evaluatedfor delisting. Until researchshowsotherwise,recoveryshouldtarget

securingpopulationscontainingaminimumof2,000plantseach(but preferably

more). Theprobabilityofpopulationpersistenceoverthe long-termis expectedto

be higherfor largerpopulationsbecauselargesizedecreasesthelikelihood of

reducedviability orpopulationextirpationsdueto randomdemographicor genetic

events(BarrettandKohn 1991,EllstrandandElam 1993). Theprotected

populationsshould be distributedthroughouttherangeof thespecies.Seven

populationsshouldbeprotectedin eachofthenorth, central,andsouthern

portionsof therange. For thepurposeof recovery,theServiceconsidersthenorth

portionofthe rangeto be CarsonRidgeandnorthward,thecentralportionto be

theTiburonPeninsulaandSanFranciscoCounty,andthesouthernportionto be

SanMateoCounty. If additionalsurveysindicatedthat theactualdistributionof

populationsis different(e.g.a greaterproportionof populationsis foundin Main

County),targetsfor protectionshouldbechangedso that theyareconsistentwith

thenewinformation. Conservingthetarget21 populationsmayinvolve a

combinationofprotectionofknownlocationsandnewly discoveredpopulations.

Becauserepatriationandintroductionof populationsis expensiveand

experimental(Falk eta!. 1996),surveyingpotentialhabitatwithin thespecies’

rangeto locatecurrently unknownpopulationsis thepreferredstrategy.

K. White-rayed pentachaeta(Pentachaetabellidgiora)

1. Description and Taxonomy

Taxonomy. - Pentachuetabe!!ic4flora (white-rayedpentachaeta)wasfirst
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collectedin 1853 to 1854nearCorteMaderaby JohnMilton Bigelow,surgeon

andbotanistfor arailway routeexploration(Van Horn 1973). Theplant was

describedasPentachaetabe!!idflora (Greene1884). Keck (1958)transferredthe

entiregenusto Chaetopappa.VanHorn(1973)studiedChaetopappaand

Pentachaetaandconcludedthat thetwo generaarenot closelyrelated. Basedon

differencesin floral and vegetativemorphologyandchromosomenumber,Van

Horn (1973)reinstatedthegenusPentachaeta.

Description.- Pentachaetabel!idflora (Figure 11-21)is asmall annualplant of

theasterfamily (Asteraceae)with oneora fewbranchesthatbearnarrow,linear

leaves.Eachflower headhasnumerousyellow disk flowers(flowersin thecenter

portionof theheadofa memberoftheasterfamily) andS to 16 white to purplish

ray flowers. Thefruits aretawny,coarse-hairedachenes(dry one-seededfruits)

(Munz andKeck 1959). Relatedspeciesin theSanFranciscoBay Area
(Pentachaetaexilis ssp.exilis [meagerpentachaeta]andPentachaetaalsinoides

[tiny pentachaeta])differ from Pentachaetabellidflora in thattheyhaveno ray

flowers(Hickman1993).

2. Historical and Current Distribution

Historical and CurrentDistribution. - Historically,Pentachaetabellidflora

wasknownfrom at leastninesitesin Main, SanMateo,andSantaCruzCounties

(Figure11-22). Most populationshavebeendestroyedby urbanization,off-road

vehicles,orhighwayconstructionoverthepast50 years(RobisonandMorey

1 992b). Suitablehabitatremainsin two SanMateoCountylocations,but the

specieshasnotbeenseenat eithersite in manyyears(R. Morgan,pers.comm.as

cited in Robisonand Morey 1992b). Pentachaetabellidflora is now knownfrom

only oneconfirmedlocation in SanMateoCounty,in the“Triangle” areaand

adjacentEdgewoodCountyPark(CaliforniaNaturalDiversity DataBase1996).

A secondpopulationmayhavebeenfoundon thewestsideofCrystal Springs

Reservoiron SanFranciscoWaterDepartmentland,but thesightingneedsto be

confirmed(CaliforniaDepartmentof FishandGame1 997a).
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Figure 11-21. Illustrationofwhite-rayedpentachaeta(Pentachaetabe!!idflora)

(from Abramsand Ferris1960,with permission).
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Figure11-22. Distributionof white-rayedpentachaeta(Pentachaetabellidflora). Eachsymbol

representsoneoccurrencein CaliforniaNaturalDiversity DataBaserecords

exceptwheremorethanonesymbol is enclosedin apolygon;in this case,all the

symbolsin thepolygontogetherrepresentasingleoccurrence.
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3. Life History andHabitat

ReproductionandDemography.- Pentachaetabel!idflora flowersfrom

Marchto May (VanHorn 1973)andmaybevisited by thefederallythreatened

baycheckerspotbutterfly (Euphydryasedithabayensis).Thebutterflymay

incidentallypollinatetheplant, but theprimarypollinatorsofPentachaeta

bellidflora areunknown(RobisonandMorey 1992b). Given thattheseeds

apparentlydo not over-winterwell, thespeciesmayhavealimited soil seedbank

(VanHorn 1973). Detaileddataon thereproductivebiology ofPentachaeta

bellidflora arenot available.

As is commonamongannualplants,Pentachaetabel!idflora populationsize

fluctuatesdramaticallyfrom yearto year. Numbershaverangedfrom 10,000to

just under100 million in the last 10 years,with about1.5 million plantsgrowing

in 1991 and1992(Z. Chandik,pers.comm., 1992).

Habitat andCommunityAssociations.- Pentachaetabe!!idfloragrew in

serpentinegrasslandbetween36 and610 meters(120to 2,000feet)(California

NaturalDiversity DataBase1996). Theoneremaininglocationis foundat

approximately160 meters(520feet)with dwarfplantain(Plantagoerecta),purple

needlegrass(Nassellapulchra),andtidy-tips (Layiaplatyg!ossa).Rarespeciesin

the areaincludethefederallythreatenedbay checkerspotbutterfly (Euphydryas

edithabayensis)andMain dwarf-flax (Hesperolinoncongesturn)andthe

federallyendangeredfountainthistle (Cirsiumfontinalevar.fontina!e)andSan

Mateothornmint(Acanthorninthaobovatassp.duttonii) (CaliforniaNatural

Diversity DataBase1996). Although in thevicinity, Main dwarf-flax is not

directly associatedwith Pentachaetabellidflora (RobisonandMorey 1992b).

Othergrasslandspeciesassociatedwith Pentachaetabel!idflora includebird’s-

eyegilia (Gilia tricolor), bluedicks(Dichelostemmacapitatum),blue-eyedgrass

(Sisyrichiurn bellurn), Californiabuttercup(Ranunculuscal~fornicus),California

poppy (Eschscholziacal~fornica),earthbrodiaea(Brodiaeaterrestris),purple

owl’s clover(Castillejadensflora), royal larkspur(Delphiniumvariegaturn),and

yellowraygoldfields(Lastheniaglabrata)(RobisonandMorey 1 992b).
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4. Reasonsfor DeclineandThreatsto Survival

Pentachaetabel!idflora historically rangedfrom Main Countyto SantaCruz

County. Threepopulationsin MannCountyandtwo in SanMateoCounty were

destroyedby urbanization.OneMain Countyoccurrencewasdestroyedby off-

roadvehicles. Two sites in SantaCruz Countyno longersupportPentachaeta

bellidflora (RobisonandMorey 1 992b).

ThesingleremainingpopulationofPentachaetabe!!idflora wasbisectedby

theconstructionofCaliforniaInterstate280 in the late 1960’s. Thelargestportion

of thepopulationoccursin theTriangle,on landadministeredby theSan

FranciscoWaterDepartment.A small remnantofthis populationis locatedto the

eastofInterstate280, on EdgewoodCountyPark. In the Triangle/Edgewood

locationthe speciesis threatenedby recreationaldevelopment(California

DepartmentofFishand Game1992,M. Skinner,in !itt., 1992). Althoughpublic

accesswasrestrictedin thepast,theTriangleportionofthepopulationis now part

of arecreationaleasement(CaliforniaDepartmentof FishandGame1992). The

proposedconstructionof trails on SanFranciscoWaterDepartmentland in the

TrianglethreatenPentachaetabel!idflora habitat(CaliforniaDepartmentof Fish

andGame1992,RobinsonandMorey 1 992b). The EdgewoodParkportionofthe

populationis on landownedby SanMateoCounty. Theparkhasbeendesignated

anaturalpreserve.SanMateoCountyis currentlyworkingonaMasterPlanfor

Edgewood(SanMateoCounty 1997). It is possiblethatsomedisturbancecould

resultfrom changesimplementedasaresultoftheplan,but no decisionsabout

specificactionshavebeenmadeatthis time, andSanMateo Countypersonnelare

awareofthepopulation.

Pentachaetabe!!idflora potentiallyis alsothreatenedby competitionfrom non-

nativeplantspecies;competitionbecomesa problemwhenthe soilsaredisturbed

(RobisonandMorey 1 992b). If proposedtrail constructionoccurson thesite,the

soil disturbancecouldresult in encroachmentandcompetitionfrom non-native

species(U.S. FishandWildlife Service1995). In addition,theexistenceofthe

speciesin only onelocationmakesit vulnerableto extinctiondueto catastrophic

events(Menges1991,Primack1993,Meffe andCarroll 1994).
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5. ConservationEfforts

Pentachaetabellidflora was listed asendangeredby theStateof California in

1992(CaliforniaDepartmentof FishandGame1992). Thespecieswasfederally

listed asendangeredin 1995(U.S. FishandWildlife Service1995). Theonly

remainingpopulationoccursin theTriangleandEdgewoodPark. SanMateo

Countyintendsto manageEdgewoodasanaturalpreserveandhasrecently

adoptedamasterplanto guide futureactivities in thepark. SanMateoCounty

personnelareawareofthespecialstatusplant speciesat Edgewood,but detailsof

whetherandhow theCountywill managethespeciesarenot yet available(San

MateoCounty 1997). SanFranciscoWaterDepartment,theownerofthe

Triangle,hasno specificmanagementgoalsforrareplantsatthis time(California

DepartmentofFishandGame 1 997a).

6. RecoveryStrategy

RecoveryofPentachaetabe!lidflora must first focuson protectingand

managingthe singleremainingpopulationby working with SanMateo County

andtheSanFranciscoWaterDepartmentto ensurethe long-termsurvivalofthe

specieson theirlands. This shouldinvolve protectionofthepopulations

themselvesaswell asa 150-meter(500-foot)buffer aroundeachpopulation,

wherepossible,to reduceexternalinfluencesandallow expansionof populations.

In addition,otherunoccupiedhabitatatthesitesthat might providespacefor

expansionofthepopulationsandhabitatfor pollinatorsand seeddispersersmust

be protected.ManagementplansemphasizingPentachaetabellidflora andother

specialstatusspeciesin thesingleknownlocationmustbe developedand

implemented.Theplansshouldincludeprovisionsfor standardizedannual

monitoringof thePentachaetabellidflora populationto determinedemographic

trends. Theplansshouldalso includestrategiesto minimizeknownthreatsat the

sitesaswell asto identify newthreatsastheymayappear.In particular,threats

from recreationalactivitiesandinvasionofnon-nativesshouldbe addressed.

Wherepampasgrass(Cortaderiaspp.)removal is required,cautionsmustbe

takento avoid adverseimpactsto federallylisted animalspeciesthatmay occurin

thearea(e.g. SanFranciscogartersnake[Thamnophissirtalis tetrataenia]). If

newthreatsareidentified or othernewinformationbecomesavailable,
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managementplansneedto be reevaluatedandrevised. Becausepartof thesingle

remainingpopulationof Pentachaetabe!!idflora occursat EdgewoodNatural

Preserve,apublic park adjacentto a housingdevelopment,anymanagementplan

developedfor Edgewoodshouldincludean educationaloutreachprogram. Other

speciesthat maybenefitfrom protectionof serpentinehabitatattheTriangleand

Edgewoodincludefountainthistle (Cirsiumfontinalessp.fontinale),fragrant

fritillary (Fritillaria !i!iacea), Manndwarf-flax (Hesperolinoncongesturn),and

SanMateothornmint(Acanthorninthaobovatassp.duttonii).

Anotherhighpriority in recoveryefforts for Pentachaetabellidflora is

collectionandbankingof seedin Centerfor PlantConservationcertifiedbotanic

gardens.Seedbankingis prudentto guardagainstextinctionofthespeciesfrom

chancecatastrophiceventsandto providepotentialmaterialfor enhancement

efforts in existingpopulations,repatriations,and/orintroductionsto newsites.

Careshouldbe takento ensurethat seedcollectiondoesnotadverselyaffect the

donorpopulations.

In additionto protectionofandseedcollectionfrom theremainingpopulation

ofPentachaetabellidflora, thenewly discoveredpotentialpopulationon thewest

sideofCrystalSpringsReservoirneedsto be confirmed. If this locationcontains

the secondknownextantpopulationofPentachaetabellidflora, thenprotection

andmanagementof thesiteshould proceedasaboveasshouldseedcollection for

banking. In addition,historic locations(particularlyin Main andSantaCruz

Counties)shouldbe surveyedto determinewhethersuitablehabitatremains,the

speciespersistsatthesites,and/orthesitesmaybe suitablefor repatriation.

Suitability of historic locationsfor repatriationwould dependupon(1) whether

potentialhabitatexists,(2) thepresenceandmagnitudeof threats,and(3) whether

the sitescanbe securedandmanagedfor the long-termprotectionof thespecies.

Somehistoric sitesareunlikely to containsuitablehabitatbecauseoflocal

urbanization(CaliforniaNaturalDiversity DataBase1996,CaliforniaDepartment

of FishandGame 1 997a). Surveysshouldalsoincludeotherpotentialhabitatin

the areaofformerandpresenthabitatto determinewhetherotherundiscovered

populationsmayexist. Becauseit is unclearthat Pentachaetabellidflora is a

serpentineendemic,surveysshould includeboth serpentineandnon-serpentine

soils (CaliforniaDepartmentof FishandGame1997a). Someofthesesurveys
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would requirethecooperationoftheSanFranciscoWaterDepartmentbecause

suitablehabitatoccurson their land. If newpopulationsare discovered,they

shouldbeprotectedandmanagedasdiscussedabove. During thesesurveys,

potentialintroductionsitesmight alsobe identified.

Otherimportant,but lowerpriority, recoveryactivitiesfor Pentachaeta

bellidflora areexperimentalreseedingoftheEdgewoodportionof thepopulation

aswell asremovalofnon-natives(e.g.eucalyptus[Eucalyptusspp.]) in the

vicinity oftheexistingpopulationat Edgewood.Thelatterexperimentsareof

interestbecauseit hasbeensuggestedthatnon-nativesatEdgewoodaredamaging

thePentachaetabellidflora population(CaliforniaDepartmentof FishandGame

1997a). Otherresearchneedsfor Pentachactabellidflora includeinvestigations

of soil affinity, seedgerminationandgreenhousepropagationtechniques,

demography(soil seedbank,limiting life history stages),andreproductivebiology

(matingsystem,dispersal,pollination).

If five populationsof Pentachaetabellidflora (includingtheTriangle

populationandtherecentlydiscoveredpopulationif its identity is confirmed)are
(1) fully protectedandmanagedwith theprimaryintentionofpreservingthe

populationsin perpetuity,(2) shownto be stableor increasingoveraminimumof

20 yearsthat containthenormalprecipitationcycle (or longerif suggestedby the

resultsof demographicmonitoring),(3) seedfrom bothpopulationsis storedata

minimumoftwo Centerfor PlantConservationcertifiedbotanicgardens,and(4)

reliableseedgerminationandpropagationtechniquesfor thespeciesare

understood,thespeciesshouldbeevaluatedfor downlistingto threatened.

Meetingthis goalwould requirelocating,restoring,and/orsuccessfully

introducingthree(andpossiblyfour if thenewlocationcannotbe confirmed)new

populations.To representthe species’entirehistoricrangewill requireat least

onepopulationin eachcountywherethespeciescurrentlyoccursor formerly

occurred:Main, SanMateo,andSantaCruzCounties. Repatriationofhistoric

sitesis preferredoverintroductionto newsites. However,surveyinghistoric sites

andpotentialhabitatwithin the historicrangeto locatecurrentlyunknown

populationsis thepreferredstrategybecauserepatriationandintroductionof

populationsis expensiveandexperimental(Falket a!. 1996). Until research

showsotherwise,recoveryshouldtargetsecuringpopulationscontaininga
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minimumof2,000plantseach(butpreferablymore). Theprobabilityof

populationpersistenceoverthe long-termis expectedto be higherfor larger

populationsbecauselargesizedecreasesthe likelihood of reducedviability or

populationextirpationsdue to randomdemographicorgeneticevents(Barrettand

Kohn 1991,Ellstrandand Elam 1993).

Pentachaetabellidflora shouldnotbe consideredfor delistingunless10

populationswithin its historic rangeandrepresentingits entirehistoric rangeare

shownto meetthecriteriaabove. Meetingthis goalwould requirelocating,

restoringand/orsuccessfullyintroducingfive newpopulationsin additionto the

five requiredfor downlisting. Thepopulationsshouldrepresentthespecies’entire

historic rangewith at leastthreepopulationsin eachofMain, SanMateo,and

SantaCruz counties.

L. Metcalf Canyon jewelfiower (Streptanthusalbidus ssp.albidus)

1. Description and Taxonomy

Taxonomy.- Streptanthusa!bidusssp.albidus(MetcalfCanyonjewelfiower)

wasfirst collectedin 1887by Volney Rattan,abotanyteacherand author,from

hillsidesa fewmiles southof SanJose(Greene1887). EdwardGreenedescribed

Streptanthusalbidusssp.albidus in 1887(Greene1887); laterhe redefinedthe

limits ofEuclisia,formerlya subgenusof Streptanthus,treatingit asagenusin its

own right (Greene1904). Streptanthusalbidusssp.albidus,asamemberofthe

Euclisia group,wasincludedin this change.Jepson(1925)returnedEuclisia to

subsectionstatus,andlaterauthorsfollowedhis treatment.Jepson(1925)also

treatedStreptanthusa!bidusssp.albidusasasubspeciesofStreptanthus

glandulosus.KruckebergpublishedarevisionoftheStreptanthusglandulosus

complexin which he recognizedthecloserelationshipsamongStreptanthus

glandulosus,Streptanthusalbidus,andStreptanthusniger (Kruckeberg1958). In

this paper,he notesthatthe“sharpgeneticdiscontinuitybetweenStreptanthus

albidusandall otherpopulations,coupledwith themorphologicaldistinctnessand

regionalrestrictionofStreptanthusalbiduswarranttherestorationof this

Greeneianspecies.” He recognizedtwo subspecies:Streptanthusalbidusssp.

albidusandStreptanthusalbidusssp.perarnoenus(Kruckeberg1958). Recent
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researchaffirmsthedistinctivenessof Streptanthusalbidusssp.albidus.

Streptanthusalbidusssp.peramoenus,andStreptanthusniger (M. Mayer. in litt.,

1998).

Description.- Streptanthusalbidusssp.albidus(Figure11-23)is an annual

herbof themustardfamily (Brassicaceae)that reachesup to 1 meter(3 feet)in

height. It hasbristly hairsat thebaseandpalegreen,stronglyglaucousstemsand

leaves.Theflowersareborne in leaflessterminalracemes(unbranchedclustersor

inflorescencesof stalkedflowersthat openfrom bottomto top). Theupper

threeofthe whiteto yellow to whitish-greensepalsarefused(united),with the

lower (fourth) sepalfreeandspreading.Thefour petals,8 to 11 millimeters(0.3

to 0.4 inch) long, arewhitish with light purpleveins. Theerectflattenedpods

(dry fruits that openuponripeningto releasetheseeds)are 3 to 8 centimeters(1 to

3 inches)long (Kruckeberg1977). Theonly Streptanthusspecieslikely to co-

occurwith Streptanthusalbidusssp.albidus is its closerelativeStreptanthus

albidusssp.peramoenus(mostbeautifuljewelfiower) (McCarten1 992b).

Streptanthusalbidusssp.peramoenusis distinguishedby its lilac-lavendersepals

(Kruckeberg1958).ChioroplastDNA studiessuggestthat Streptanthusalbidus

ssp.albidusmaybe recentlyderived(neoendemic)(MayerandSoltis 1994).

2. Historical and Current Distribution

Historical andCurrentDistribution. - Streptanthusalbidusssp.albidus

alwayshasbeenrare. It canbe locally abundant,but its rangeis limited,

extendinglessthan 30 kilometers(20 miles) from SanJosesouthto Anderson

Lake,which lies northeastofMorganHill in SantaClaraCounty(Figure11-24).

Furthermore,theserpentineoutcropson whichStreptanthusalbidusssp.albidus

occursarepatchilydistributedandcompriseonly asmall percentageofthearea

within its range(McCarten1 992b).

Of 14 occurrencesin the CaliforniaNaturalDiversity DataBase,oneis

extirpated,oneis possiblyextirpated,andthreearehistoric recordswith

Streptanthusalbidusssp.albidusnot beingobservedsince1895, 1938 and1957.
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Figure 11-23. Illustration ofjewelflower (Streptanthusalbidus) (from Abrams

1944,with permission).
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Figure 11-24. DistributionofMetcalfCanyonjewelfiower(Streptanthusalbidusssp.albidus).

Eachsymbolrepresentsone occurrencein CNDDB recordsexceptwheremore

thanone symbolis enclosedin apolygon; in this case,all thesymbolsin the

polygontogetherrepresenta singleoccurrence.

SANTA CLARA CO

A

A

A

A
AA

A

Metcalf canyon jewelfiower
A presumed extant
~ possibly extirpated this site
~ extirpated
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The1895 Lower SodaSpring Canyonhistoric occurrenceis thewesternmostever

recordedandthe 1957LlagasAvenueoccurrencesouthof MorganHill is the

southernmost(CaliforniaNaturalDiversity DataBase1996),butboth occurrences

maybe erroneous(CaliforniaDepartmentof FishandGame1997a). Nine
occurrenceshavebeenmorerecentlydocumentedandareknownto be extant

(CaliforniaNaturalDiversity DataBase1996).

3. Life History and Habitat

ReproductionandDemography.- Streptanthusalbidusssp.albidusflowers

April to June(Kruckeberg1977). No detaileddataon its reproductivebiology or

demographyareavailable. Nine populationstotalingapproximately20,000to

25,000plantshavebeenrecorded(McCartenI992b).

Habitat and CommunityAssociations.- Strepranthusalbidusssp.albidus is

endemicto serpentineoutcropswith little soil developmentwithin a matrixof

mostlynativeserpentinegrassland.Thespecieshasalsobeenseenon roadcuts

throughserpentinesubstrate.It growsbetween60 and365 meters(200to 1,200

feet)in elevation(McCarten1992b). Streptanthusalbidusssp.albidusgrows in

areaswith otherrarespeciesincludingbay checkerspotbutterfly (Euphydryas

edithabayensis),mostbeautifuljewelfiower(Streptanthusalbidusssp.

perarnoenus),Mt. Hamilton thistle (Cirsiumfontinalevar. campylon),andSanta

ClaraValley dudleya(Dudleyasetche!lii). Otherplantspeciesassociatedwith

Streptanthusalbidusssp.a!bidus includeannualyellow sweetclover(Melilotus

indica),bluedicks (Dichelostemmacapitatum),Californiapoppy (Eschscho!zia

ca!Wornica),Californiasagebrush(ArternisiacalWornica),dwarfplantain

(P!antagoerecta),foothill deervetch(Lotus humistratus), foxtail chess(Bromus

rnadritensisssp.rubens),Mariposalily (Calochortusvenustus),phacelia

(Phaceliairnbricata), rubychaliceclarkia(Clarkia rubicunda),soft brome

(Brornushordeaceus),Tiburonbuckwheat(Eriogonurn luteolumvar. caninurn),

wavyleafsoapplant(Chloroga!urnporneridianurn),westernlarkspur(Delphiniurn

hesperium),andwild oat (Avenafatua)(CaliforniaNaturalDiversityDataBase

1996). Annualyellow sweetclover,foxtail chess,soft brome,andwild oatare

introducedspecies(Hickman1993).
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4. Reasonsfor Declineand Threats to Survival

TheknownhistoricaldistributionofStreptanthusalbidusssp.albidus is as

restrictedasits currentdistribution. It is foundonly in theCoyoteValley areaof

SantaClaraValley, primarily on theeastsideof thevalley. Streptanthusa!bidus

ssp.albidus is knownto remainat 9 of the14 documentedsites;all of the9 are

wholly orpartiallyprivately-owned.Onepopulationis knownto havebeen

extirpatedby being coveredwith fill from ahousingdevelopment,andonewas

probablyextirpatedby theconstructionof AndersonDam. Threeoccurrences

knownarefrom historic records. Streptanthusalbidusssp.a!biduswaslast

observedat thesehistoricalsitesin 1895, 1938and 1957(CaliforniaNatural

Diversity DataBase1996).

Streptanthusa!bidusssp.albidus is threatenedby urbanization.Many ofthe

extantpopulationsarein areasbeingrapidly urbanized(CaliforniaNatural

DiversityDataBase1996). Onepopulationconsistingofapproximately9,000

plants,approximately45 percentof all knownplants,occurson theproposedsite

oftheCerroPlataresidentialandgolf courseproject(City ofSanJose1993,D.

Mayall, in litt., 1996). Although no directdestructionofany plantsis planned,

constructionactivities,humandisturbance,andhabitatfragmentationwould result

in significantimpactsto thepopulation(U.S. FishandWildlife Service1995).

Theoriginal plansto constructValleyChristian SchoolandSouthValley

ChristianChurchwould havedestroyed1,650of the2,700plants(61 percent)

occurringat asecondsite(City ofSanJose1992). However,therevised

constructionplansavoid impactsto Streptanthusalbidusssp.albidus(Jonesand

StokesAssociates,Inc. 1998).

Cattlegrazinghascontributedto reducedpopulationsizesof Streptanthus

albidusssp.albidusandcouldpotentiallyresultin localextinctionofthespecies

within its range.Cattleeatortrampleindividual plantsbeforetheymatureandset

seed(K. Freas,in !itt., 1993). Grazingthreatensonepopulationin southeastSan

Joseandpopulationsin theMetcalfCanyonarea(CaliforniaNaturalDiversity

DataBase1996).

Streptanthusalbidusssp.albidus is alsothreatenedby dumpingand off-road
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motorcycleuse. Roadmaintenanceor constructionthreatenpopulationsthat

occuron roadcuts(McCarten1992b,U.S. FishandWildlife Service,in !itt.,

1995b,D. Mayall, in !itt., 1996). Onepopulationis adjacentto an active quarry

andcouldbe threatenedby activitiesassociatedwith its operations(California

NaturalDiversity DataBase 1996).

5. ConservationEfforts

Streptanthusalbidus ssp.albiduswasfederallylisted asendangeredin 1995

(U.S. FishandWildlife Service1995).

6. RecoveryStrategy

Populationgeneticresearchcompletedto dateindicatesthat, becauseof

geneticdifferencesamongpopulations,all populationsof Streptanthusa!bidus

ssp.albidusarevaluablegeneticresources(Mayereta!. 1994,M. Mayer, in !iti.,

1998). RecoveryofStreptanthusalbidusssp.albidusmustfirst focuson

protectingandmanagingtheremainingpopulationsby workingwith SantaClara

CountyParksandprivatelandownersto ensurethelong-termsurvivalofthe

specieson their lands. Populationson private landshouldbe protectedthrough

landacquisition,conservationeasementsor othermeans.Protectionof

Streptanthusa!bidusssp.a!bidusshouldinvolve the largestpossibleblock of

serpentinehabitatateachsiteandsecuringthepopulationsthemselvesaswell asa

150-meter(500-foot)buffer aroundeachpopulation,wherepossible,to reduce

externalinfluencesandallowexpansionof populations. In addition,other

unoccupiedhabitatatthesitesthatmight providespacefor expansionofthe

populationsandhabitatfor pollinatorsand seeddispersersmustbe protected.

ManagementplansemphasizingStreptanthusa!bidus ssp.albidusandother

specialstatusspeciesin theselocationsmustbe developedandimplemented.The

plansshouldinclude provisionsfor standardizedannualmonitoringof

Streptanthusalbidusssp.albiduspopulationsto determinedemographictrends.

Theplansshouldalso includestrategiesto minimizeknownthreatsatthesitesas

well asto identify newthreatsastheymayappear.In particular,threatsfrom road

maintenanceandconstruction,off-roadvehicleuse,dumping,andgrazingmustbe

eliminated. If newthreatsareidentifiedor othernewinformationbecomes
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available,managementplansneedto be reevaluatedandrevised. Priority areas

for protectionwill includethoseareastargetedin thebay checkerspotbutterfly

(Euphydryasedithabayensis)recoverystrategies(e.g. CoyoteRidge). Other

speciesthat maybenefitfrom protectionof serpentinehabitatfor Streptanthus

a!bidusssp.albidus includeMt. Hamiltonthistle (Cirsiurnfontina!evar.

campylon),SantaClaraValley dudleya(Dudleyasetche!!ii),Opler’slonghorn

moth (Adelaoplerella),andJung’smicroblindharvestman(Microcinajungi).

Anotherhighpriority in recoveryefforts for Streptanthusalbidus ssp.albidus

is collectionandbankingofseedin Centerfor PlantConservationcertified

botanicgardens.Seedbankingis prudentto guardagainstextinctionofthe

speciesfrom chancecatastrophiceventsandto providepotentialmaterialfor

enhancementeffortsin existingpopulations,repatriations,and/orintroductionsto

newsites. Careshould be takento ensurethat seedcollectiondoesnotadversely

affectthedonorpopulations.

In additionto protectionandseedcollection,historic locationsshouldbe

surveyedto determinewhethersuitablehabitatremains,thespeciespersistsat the

sites,and/orthesitesmay be suitablefor repatriation.Suitability of historic

locationsfor repatriationwould dependupon(1) whetherpotentialhabitatexists,

(2) thepresenceandmagnitudeofthreats,and(3) whetherthesitescanbesecured

andmanagedfor the long-termprotectionof thespecies.Onepotential

repatriationlocationmight be TulareHill if thesitecouldbe secured.Surveys

shouldalsoencompassotherpotentialserpentinehabitatincludingany areasthat

havebeensetasideasopenspacefor baycheckerspotbutterfly (Euphydryas

edithabayensis)conservationto determinewhetherundiscoveredpopulations

mayexist. If newpopulationsarediscovered,theyshouldbe protectedand

managedasdiscussedabove. Duringthesesurveys,potentialintroductionsites

mightalsobe identified.

Certaintypesofresearcharealsohighpriority recoveryactivitiesfor

Streptanthusalbidusssp.albidus. In particular,becauseStreptanthusalbidusssp.

albidusco-occurswith baycheckerspotbutterfly andbecausebay checkerspot

butterfly habitatbenefitsfrom vegetationmanagement,theeffect of various

vegetationmanagementtechniques(e.g.grazing,mowing,andburning)on
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Streptanthusalbidusssp.albidusneedsto be evaluated.Evaluationof these

techniqueswill aid managersin selectingmanagementstrategiesthatmaintainbay

checkerspotbutterflyhabitatwhile notadverselyaffectingStreptanthusalbidus

ssp.albidus. Otherresearchareasthatare important,butof lowerpriority, for

Streptanthusa!bidusssp.a!bidus includehabitatpreference,seedgerminationand

propagationtechniques,demographicstudiesto identify limiting life history

stagesandto evaluatethesoil seedbank,andreproductivebiology(mating

system,dispersaland colonization,pollination). In addition,resultsofgeneticand

taxonomicresearchwould be usefulin futuremanagementof thespecies.

Populationgeneticsstudieswould be valuableto determineif, andto what extent,

populationsthroughouttherangeof thespeciesaregeneticallydifferent from one

another.

If ninenaturalpopulationsofStreptanthusalbidusssp.albidusare(1) fully

protectedand managedwith theprimaryintentionof preservingthepopulationsin

perpetuity,(2) shownto be stableor increasingoveraminimumof20 yearsthat

containthenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring), (3) seedcollectedfrom theremainingnatural

populationsis storedat aminimumoftwo CenterforPlantConservationcertified

botanicgardens,and(4)reliableseedgerminationandpropagationtechniquesfor

thespeciesareunderstood,thespeciesshouldbe evaluatedfor downlistingto

threatened.Until researchshowsotherwise,recoveryshouldtargetsecuring

populationscontainingaminimumof 2,000plantseach(but preferablymore).

Theprobabilityofpopulationpersistenceoverthe long-termis expectedto be

higherfor largerpopulationsbecauselargesizedecreasesthelikelihood of

reducedviability orpopulationextirpationsdueto random demographicor

geneticevents(BarrettandKohn 1991,EllstrandandElam 1993). Theprotected

populationsshouldbe distributedthroughouttherangeof thespeciesincludingat

least25 percentwestofHighway101 and75 percentin theMetcalfCanyonarea

eastofHighway 101. If additionalsurveysindicatethattheactualdistributionof

populationsis different(e.g.a greaterproportionof populationsis foundwestof

Highway 101),targetsfor protectionshouldbe changedso that they areconsistent

with thenewinformation. Streptanthusalbidusssp.albidusshouldnot be

consideredfor delistingunless18 populationswithin its historic rangeand

representingits entirehistoric rangeareshownto meetthecriteriaabove.
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Meetingthis goalwould requirelocating,restoring,and/orsuccessfully

introducingninenewpopulations.Becauserepatriationandintroductionof

populationsis expensiveandexperimental(Falk eta!. 1996),surveyinghistoric

sitesandpotentialhabitatwithin thehistoric rangeto locatecurrentlyunknown

populationsis thepreferredstrategy.

M. Tiburon jewelfiower (Streptanthusniger)

1. DescriptionandTaxonomy

Taxonomy.- Streptanthusniger (Tiburonjewelfiower)wasdescribedby

EdwardL. Greene,from atypespecimenhehadcollectedat St. Hilary’s Churchin

thetownofTiburon in MannCounty(Greene1886b). Greenelaterredefinedthe

limits of Euclisia,formerly a subgenusofStreptanthus,treatingit asagenusin its

own right (Greene1904). Streptanthusniger, asamemberoftheEuclisia group,
wasthusreferredto asE. niger. Jepson(1925)returnedEuc!isiato subsection

status,andlaterauthorsfollowed his treatment.Munz andKecktreated

Streptanthusniger asasubspeciesofStreptanthusglandulosusin A California

Flora(1959),andthenMunzreturnedit to Streptanthusniger in his supplement

(1968),following Kruckeberg(1958). Recentresearchaffirms thedistinctiveness

ofStreptanthusniger, Streptanthusalbidusssp.peramoenus,andStreptanthus

albidusssp.albidus(M. Mayer, in !itt., 1998).

Description. - Streptanthusniger (Figure11-25)is an annualherbof the

mustardfamily (Brassicaceae)thatreaches30 to 60 centimeters(1 to 2 feet)in

height. Thelower leavesaretoothed,theupperleaveslesstoothedornotat all.

Thesepalsareaverydarkpurple;thepetalshaveapurpleclaw andawhite blade

with apurplemidvein. Thepodsareerect,almoststraightand4 to 7 centimeters

(1.5to 2.75 inches)long (KruckebergandEtienne1977). Thezig-zag

inflorescencepattern(KruckebergandEtienne1977)andthelackof hairs(Greene

I886b)distinguishStreptanthusniger from its nearrelativeStreptanthus

glandulosus(bristlyjewelfiower).
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Figure 11-25. Illustration ofTiburon jewelfiower (Streptanthusniger)

(from AbramsandFerris1960,with permission).
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2. Historical and Current Distribution

Historical andCurrentDistribution. - Streptanthusniger is foundon the

TiburonPeninsulaofMain County(Figure11-26). Two populationsare known

from thesouthernendof thepeninsulawheretheyoccurwithin 3 kilometers(2

miles) ofoneanother(CaliforniaNaturalDiversityDataBase1996). Oneis at the

tip of thepeninsulanearSt. Hilary’s Church,andtheotheris alongtheMiddle

Ridgeofthepeninsula(Morey andHunter 1990). Thespeciesprobablynever

occurredoutsideoftheTiburonPeninsula(CaliforniaNative PlantSocietyno

date,Morey andHunter1990),andno historic occurrencesareknown(Morey and

Hunter1990).

3. Life History and Habitat

ReproductionandDemography.- Seedlingsof Streptanthusnigerappearin

MarchandApril (Hunter1 989b),andtheplants flower from May to June

(KruckebergandEtienne1977). Thespeciesis self-pollinated(Kruckeberg

1957).Theseedcapsulesopenin late June(Hunter 1989b). Populationshave

fluctuatedfrom 50 to 2,000plants(Hunter 1989b,A. Allen, in !itt., 1991). A

1990surveyfoundatotal ofapproximately800 plants in thetwo occurrences

together(E. Buxton,pers.comm. ascited in Morey andHunter 1990). The

knownoccurrencescombinedcompriseapproximately5 hectares(12acres)of

habitat(Morey andHunter 1990). Nodetaileddataareavailableon the

reproductivebiology or demographyofthespecies.

Habitat andCommunityAssociations.- Streptanthusniger is foundon

shallowrocky serpentinesoils on slopesofthesouthernTiburonPeninsula

(Kruckebergand Etienne1977)at elevationsofapproximately100 meters(350

feet) (CaliforniaNaturalDiversity DataBase1996). Associatedfederallylisted

speciesareMain dwarf-flax (Hesperolinoncongesturn)andTiburonpaintbrush

(Castillejaaffinis ssp.neglecta)(CaliforniaNaturalDiversity DataBase1996).

Otherassociatedplantsincludefoothill needlegrass(Nassellalepida)(Hunter

1989b),goldenyarrow(Eriophyllumconfertflorurn),hayfield tarweed

(Hernizoniacongestassp.congesta),purpleneedlegrass(Nassellapu!chra)

(CaliforniaNativePlantSocietyno date),serpentinereedgrass(Calarnagrostis
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ophitidis) (Hunter1 989b),stickycalycadenia(Calycadeniarnu!tiglandu!osa)

(CaliforniaNativePlantSociety no date),andTiburonbuckwheat(Eriogonurn

!uteo!urn var. caninurn)(CaliforniaNaturalDiversity DataBase 1996).

Introducedspeciesin theareainclude Italianryegrass(Loliurn muitfiorurn),

slenderwild oat (Avenabarbata)and soft brome(Bromushordeaceus) (Hunter

1 989b).

4. Reasonsfor Declineand Threats to Survival

Streptanthusniger is anextremelynarrowly-distributedspecies;its entire

rangeamountsto lessthanone-thirdofa squaremile. Urbandevelopmenthas

destroyedover40 percentof potentialStreptanthusnigerhabitat(Hunter 1 989b).

Streptanthusniger is threatenedby residentialdevelopment(CaliforniaNative

PlantSocietyno date,Ordano1988,CaliforniaNaturalDiversityDataBase1996,

D. Smith, in litt., 1998). Both ofthetwo knownoccurrenceshavemultiple

landowners.Thetown of Tiburonownsportionsofthe occurrenceon theMiddle

Ridgeof thepeninsula(Morey andHunter1990). Partoftheoccurrenceat St.

Hilary’s Churchin Tiburonis managedby theTiburonLandmarkSociety(C.

Bramham,pers.comm., 1997)andpartby Main CountyOpenSpaceDistrict

(CaliforniaDepartmentof FishandGame1 997b). Theremainderof eachof the

two occurrencesis privately-ownedandpartsareproposedfor development

(MoreyandHunter1990;U.S. FishandWildlife Service1995).

Oneparcel,containingapproximately65 percentof all plantsof thisspecies,
wastheproposedsitefor 30 homes(MarmneroEstates)(LSA Associates,Inc.,

1993). Although thisprojectdid notproposeto directly eliminatetheplants,

impactsfrom potentiallyharmfulrunofffrom upslopeconstructionand

landscaping,acceleratederosion,introductionof weedyspeciesduring

construction,alterationofhydrology,anduncontrolledfoot traffic would have

threatenedtheplants(B. Hunter, in litt., 1994). Theproposeddevelopmentwas

deniedby theTownofTiburon (B. Olson,pers.comm.,1996). Theareathat

would havebeeninvolved in this development(Harroman/MarineroEstates)is

proposedto be setasideasopenspaceby theTownof Tiburon. A ballotmeasure

to securethe fundingfor thepurchaseofthepropertypassedin June,1997;the
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purchasetookplacein thefall of 1997(D. Watrous,pers.comm., 1997). An area

containing20 plantsadjacentto this parcelwasbulldozedfor constructionof

condominiums(A. Allen, pers.comm.,1993). Anotherareaadjacentto the

Harromanpropertyis alsoproposedfor development(EastonPointEstates),but

while Hesperolinoncongesturn(seeabove)wasfoundin theprojectarea,

Streptanthusnigerwasnot (U. Watrous,pers.comm., 1997). Residential

developmentis ongoingatseveralparcelsoftheMiddle Ridgeoccurrence(E.

Buxton,pers.comm., 1993,A. Allen, pers.comm., 1993).

In additionto urbanization,pedestriantraffic, dogwalking, invasionof non-

nativesandroadconstructionthreatentheStreptanthusnigerpopulations

(CaliforniaNativePlantSocietyno date,Ordano1988,Morey andHunter 1990,

CaliforniaDepartmentofFishandGame1997b). Invasivenon-natives,suchas

frenchbroom(Genista[Cytisus] monspessulana),that havebeenremovedby

volunteersin thepast,havereinvaded(D. Smith, in litt., 1998). Further,because

thereareonly two populationsofStreptanthusniger whichoccurin close

proximity to eachother,the speciesmaybe atrisk of extinctionfrom random

eventsorfrom naturalcatastrophes(Morey andHunter1990,Menges1991,

Primack1993,Meffe and Carroll 1994).

5. ConservationEfforts

Streptanthusnigerwaslisted asendangeredby theStateof Californiain 1990

(CaliforniaDepartmentofFishandGame1992). Thespecieswasfederallylisted

asendangeredin 1995(U.S. FishandWildlife Service1995). TheCalifornia

Departmentof FishandGamegrantedaresearchpermitfor Streptanthusniger to

Michele Mills, a graduatestudentatUniversityof California,Davis; Mills intends

to studythedemographyandreproductionofthespecies(CaliforniaDepartment

of FishandGame1997c).

6. RecoveryStrategy

Recoveryof Streptanthusniger mustfirst focuson protectingandmanaging

thetwo naturalpopulationsby working with theTownofTiburon,Main Open

SpaceDistrict, TiburonLandmarkSocietyandotherlandownersto ensurethe
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long-termsurvivalof thespecieson their lands. Theportionsofpopulationsthat

occuron privatelandshouldbe protectedby landacquisition,conservation

easements,orothermeans.In general,the largestpossibleblock of serpentine

habitatshouldbe protectedat eachsite. Protectionshould,at least,involve

securingthepopulationsthemselvesaswell asa 150-meter(500-foot)buffer

aroundeachpopulation,wherepossible,to reduceexternalinfluencesandallow

expansionofpopulations. In addition,otherunoccupiedhabitatat thesitesthat

mightprovidespacefor expansionofthepopulationsandhabitatfor pollinators

and seeddispersersmustbeprotected. Managementplansemphasizing

Streptanthusniger andotherspecialstatusspeciesin theselocationsmustbe

developedandimplemented.Theplansshouldincludeprovisionsfor

standardizedannualmonitoringof Streptanthusniger populationsto determine

demographictrends. Theplansshouldalsoincludestrategiesto minimizeknown

threatsatthe sitesaswell asto identify newthreatsastheymayappear.In

particular,threatsfrom invasionofnon-nativesandtramplingmustbe eliminated.

If newthreatsareidentifiedor othernewinformationbecomesavailable,

managementplansneedto be reevaluatedandrevised. Becausetheremaining

naturalpopulationsofStreptanthusniger occurin ahighlyurbanizedarea,any

managementplansdevelopedshouldincludean educationaloutreachprogram.

Otherspeciesthatmaybenefitfrom protectionofserpentinehabitaton the

TiburonPeninsulaincludeManndwarf-flax (Hesperolinoncongesturn)and

Tiburonpaintbrush(Castillejaaffinis ssp.neglecta).

Anotherhigh priority in recoveryefforts for Streptanthusniger is collection

andbankingofseedin Centerfor PlantConservationcertifiedbotanicgardens.

Seedbankingis prudentto guardagainstextinctionofthespeciesfrom chance

catastrophiceventsandto providepotentialmaterial for enhancementefforts in

existingpopulations,repatriationsand/orintroductionsto newsites. Seed

collectionefforts shouldincludebothpopulations.Careshouldbe takento ensure

that seedcollectiondoesnot adverselyaffectthedonorpopulations.

In additionto protectionandseedcollection,surveysofotherpotential

serpentinehabitaton theTiburonPeninsulashouldbe conductedto determine

whetherundiscoveredpopulationsmayexist. Althoughdiscoveryofnew

populationsis unlikely (E. Buxton, in !itt., 1998),any newpopulationsshouldbe
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protectedandmanagedasdiscussedabove. During thesesurveys,potential

introductionsitesmight alsobe identified.

Otherimportant,but lower priority, recoveryactivitiesfor Streptanthusniger

includeexperimentalburningandweedingin plots adjacentto existing

populations(CaliforniaDepartmentofFishandGame1997b). Theseexperiments

would addressthequestionofwhetherthepopulationsmight expandinto suitable

habitatthathasbeenmadeavailableby burningorweeding. If Streptanthusniger

movesinto andpersistsin treatedareas,burningorweedingmight be appropriate

strategiesto encourageexpansionof existingpopulations.Any experimental

burningorweedingoughtto initially be limited to avery small area(e.g. 1 square

meter[10.8squarefeet]). Otherresearchneedsfor Streptanthusniger include

demography(limiting life history stages,soil seedbank)andreproductivebiology

(matingsystem,dispersal,pollination).

If thetwo naturalpopulationsofStreptanthusniger are(1) fully protectedand

managedwith theprimaryintentionofpreservingthepopulationsin perpetuity,

(2) shownto be stableor increasingover aminimum of20 yearsthatincludethe

normalprecipitationcycle(or longerif suggestedby theresultsofdemographic

monitoring),(3) seedfrom both remainingnaturalpopulationsis storedat a

minimumof two Centerfor PlantConservationcertifiedbotanicgardens,and(4)

reliableseedgerminationandpropagationtechniquesfor thespeciesare

understood,thespeciesshouldbe evaluatedfor downlistingto threatened.Until

researchshowsotherwise,recoveryshouldtargetsecuringpopulationscontaining

a minimumof2,000plantseach(butpreferablymore). Theprobabilityof

populationpersistenceoverthe long-termis expectedto behigherfor larger

populationsbecauselargesize decreasesthelikelihood of reducedviability or

populationextirpationsdueto randomdemographicorgeneticevents(Barrettand

Kohn 1991,EllstrandandElam 1993).

Theabovedownlistingcriteriaconstituteasignificantimprovementin

protectionand managementofStreptanthusniger. Completingtheseactions

would substantiallyincreasethesecurityof thespecies.However,availabledata

suggestthatStreptanthusniger shouldnotbe consideredfor delisting. The

speciesis knownfrom only two locationsin an extensivelyurbanizedarea. No
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historic sitesareknownfor repatriation,and thepossiblesuccessof introduction

ofthespeciesis notknown. In theunlikely eventthat (1)asignificantnumberof

newpopulationsarediscoveredandlor(2) researchshowshabitatwithin the

speciesrangeis availableandintroductionsarelikely to be successful,

developmentofdelistingcriteriacouldbe considered.

N. Plant SpeciesofConcern

1. Baker’s manzanita (Arctostaphylosbakerissp.bakeri)

Taxonomy. - Arctostaphylosbakeri (Baker’smanzanita)wasdescribedby

Alice Eastwoodin 1934. Thetype specimenwascollectedin 1933 on a

serpentineridgein agrove ofcypress3.2kilometers(2 miles)eastofOccidental

in SonomaCounty(Eastwood1934). ThetaxonwasrenamedArctostaphylos

stanfordianassp.bakeriby JosephEdisonAdamsin 1940(Adams1940). This

wasthetreatmentacceptedby Munzand Keck (1959). Subsequently,Philip

Wells (1968)revisedthegenusandplacedArctostaphylosbakeri in

Arctostaphylosmanzanitassp.bakeri. Thetaxonwasmovedagainin 1976by

JamesRoofwho consideredit Arctostaphylospungensssp.bakeri (Roof1976).

Wells revisitedthe SonomacomplexofArctosaphylosin 1988. In this treatment,

he describedacloselyrelatedsubspecies,Arctostaphylosbakerissp.sublaevis

(Wells 1988). Accordingto therulesfor botanicalnomenclature,whenanew

variety is describedin a speciesnotpreviouslydivided into infraspecifictaxa,a

‘type” varietyis automaticallycreated(Lawrence1951). In this case,thetype

variety is Arcwstaphylosbakeri ssp.bakeri.

Description.- Arctostaphylosbakerissp.bakeri (Figure11-27)is anevergreen

shruboftheheathfamily (Ericaceae).TheplantsareI to 3 meters(3 to 10 feet)

tall, lackabasalburl (ahardwoodygrowththat is oftenflattenedand

hemispherical)(Hickman1993),andhavesmooth,reddish-brownbark (Munz and

Keck 1959). Thetwigs arefinely glandular-hairy.Thedark greenleavesare1 to

3 centimeters(0.4 to 1.2 inches)longand generallyelliptic (shapedlike a

flattenedcircle)in shapewith smooth(entire)margins. Theleafsurface,which is
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Figure 11-27. IllustrationofBaker’smanzanita(Arctostaphylosbakeri

ssp.bakeri) (from Abrams1951,with permission).
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roughto thetouch,is finely glandular-bristlywith small roundor conical

protuberances(papillae)(Hickman1993). The 5 to 6 millimeters(0.2 to 0.24

inch) long pinkishflowersproducebrightred fruits (Munzand Keck 1959).

Theclosely-relatedCedar’smanzanita,Arctostaphylosbakerissp.sublaevis,

differs from Arctostaphylosbakerissp.bakeriin that thelatter is moreintensely

glandularandroughwith stiff orbristly hairs. The lackof thesefeaturesin

Arctostaphylosbakerissp.sublaevisis mostpronouncedon theleaveswhich lack

glandsandareminutelyhairy. TheleavesofArctostaphylosbakerissp.bakeri

areroughwith small roundedor conicalprotuberances(papillae)andglandular

hairs. Bothsubspeciesmayhavebeenderivedby hybridizationofArcrostaphylos

hispidula (Howell’smanzanita)andArctostaphylosmanzanita(common

manzamta)(Wells 1988). Aretostaphylosmanzanitahasbeenobservedgrowing

in associationwith Arctostaphylosbakeri ssp.bakeri,butArctostaphylos

manzanitais generallytaller(2 to 8 meters[6.5to 26.0 feet]) with larger,hairless

leavesandlongerleafstalks(petioles)(Hickman1993). RogerRaicheofthe

Universityof CaliforniaBotanicalGardenat Berkeleyhasobservedsome

introgression(hybridizationfollowed by backcrossing)betweenArcostaphvlos

bakerissp.bakeriandArctostaphylosmanzanitaat onesite(CaliforniaNatural

Diversity DataBase1996).

Historical andCurrentDistribution. - Arctosraphylosbakerissp.bakeri is

restrictedto SonomaCounty(Figure11-28). Thespeciesis knownfrom lessthan

10 occurrences,mostlocatednorth andeastofOccidental.Oneoccurrence,

discoveredin 1988, is northwestof Healdsburg(CaliforniaNativePlantSociety

1988e). ThespecieshasalsobeenreportedatCaliforniaNativePlantSociety’s

Vine Hill Preserve(CaliforniaDepartmentofFishandGame1992),but the

locationcontainsonly asingleplantandnotaviablepopulation(R. Raiche,pers.

comm., 1997). Anothersingleplanthasbeenobservedon River Roadin

Forestville(R. Raiche,in liti., 1998). Historic populationsmayhavebeen

reducedby residentialandagriculturaldevelopmentbeforesurveyswere

conducted(CaliforniaNativePlantSociety 1 988e).
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ReproductionandDemography.- Arctosrapkvlosbakerissp.bakeri is an

evergreenshrubflowering from Februaryto April (Munzand Keck 1959, Skinner

andPavlik 1994). Populationsrangefrom around10 plantsto morethan 10,000

plants. Most populationsappearto numberbetween100and 1,000(California

NaturalDiversity DataBase 1996). In addition,apparentlysmall isolatedstands

with fewerthan 10 plantseacharescatteredthroughthearea(CaliforniaNative

PlantSociety 1 988e). Detailsofthereproductivebiology anddemographyof the

speciesarenot available.

Habitat and CommunityAssociations.- Aretostaphylosbakerissp.bakeri

growson serpentineridgesor outcrops(Munz andKeck 1959, Hickman1993)in

broadleafeduplandforest andchaparral(SkinnerandPavlik 1994). Thespecies

reportedlyoccupiessitesatelevationsbetween73 and300 meters(240to 980

feet)(Hickman1993,CaliforniaNaturalDiversityDataBase1996,R. Raiche,in

litt., 1998). Arctostaphylosbakerissp.bakeri cangrowalongwith thefederally

listed endangeredPennell’sbird’s-beak(Cordylanthustenuisssp.capillaris).

Otherassociatedspeciesincludecoastlive oak (Quercusagr~olia),madrone

(Arbutusmenziesii),muskbrush(Ceanothus]epsonii),Sargentcypress

(Cupressussargentii),tanoak(Lithocarpusdens~florus),andcommonmanzanita

(Arciostaphylosmanzanita)(CaliforniaNaturalDiversityDataBase 1996).

Reasonsfor Declineand Threatsto Survival. - With theexceptionofa

portionof theHarrisonGradepopulationthatis on theCaliforniaDepartmentof

FishandGame’sHarrisonGradeEcologicalPreserve,all knownpopulationsof

Arctostaphylosbakerissp.bakerioccuron privately-ownedland(California

NaturalDiversityDataBase1996). Populationson privatelandarevariously

threatenedby development,grazing,bulldozing,invasionof non-natives(e.g.

broom,Genista[=Cytisus] spp.)andovergrowthby late successionalspecies(see

below) (CaliforniaNaturalDiversity DataBase1996). Developmentmay

threatenthe sitealongtheBohemianHighwaywhereArctostaphylosbakerissp.

bakerioccurswith Cordylanthustenuisssp.capillaris (Pennell’sbird’s-beak)(S.

Swedenborg,pers.comm., 1997). TheHealdsburgsitewasalsoslatedfor

development,butmostof theArctostaphylosbakerissp.bakerimaybe in open

spacefor thatproject(R. Raiche,pers.comm.,1991). Grazingandbulldozinghas
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degradedonesmall site. Exceptfor fire roads,onelargesitenorthofCamp

Meekeris largelyundisturbed(CaliforniaNativePlantSociety 1 988e).

HarrisonGradeEcologicalPreserve,establishedin 1985 (CaliforniaNative

PlantSociety 1988e)andownedby the California DepartmentofFishand

Game,is within thecenterof a large,nearlycontiguouspopulationof

Arctostaphylosbakerissp.bakeri. Thesitecontainsthe secondlargestknown

populationofthespecies(McCarten1987b). Light grazing,occasionalstone

hauling, illegal dumping,aswell assomevehicleuseassociatedwith these

activitiesmaydisturbsomeplantson theunprotectedlandatthesite (California

NativePlant Society1988e).

Arctostaphylosbakerissp.bakerialsomaybe threatenedby overgrowthof late

successionalspeciesdueto fire suppressionactivities. Accordingto RogerRaiche

in 1991,populationswerein needof fire or clearingto openup habitatfor

manzanitas,especiallyattwo sites. Most shadingwasapparentlycausedby

Pseudotsugamenziesii(Douglas-fir)and baytrees(Umbellaria cal~fornica);dead

manzanitas(Arctostaphylossp.)wereobservedin somelocationswherethetrees

arelarge. The smallersitesarebeingshadedmostrapidly, andtheymaybe lost

already(R. Raiche,pers.comm., 1991). Arctostaphylosbakerissp.bakeri is also

threatenedby its very limited distributionwhich makesit vulnerableto chance

catastrophicevents(Menges1991, Primack1993,Meffe andCarroll 1994).

ConservationEfforts. - Arctostaphylosbakerissp.bakeriwaslisted asrareby

the StateofCaliforniain 1979(CaliforniaDepartmentofFish andGame1992).

The specieswasdesignateda Category2 candidateby theU.S. FishandWildlife

Servicein 1993. Category2 includedspeciesfor whichsufficient information

wasunavailableto makeafinal listing determination(U.S. FishandWildlife

Service1993). In 1996,theU.S.FishandWildlife Servicediscontinuedthe

Category2 designation.Therefore,Arctostaphylosbakerissp.bakeri is now

considereda speciesofconcern,ratherthanaCategory2 candidate(U.S. Fishand

Wildlife Service1 996a,b). TheCaliforniaDepartmentofFish andGame

developeda managementplanfor theHarrisonGradePreservein 1987(McCarten

1987b),andimplementationis in progress.In 1995,afencewasbuilt alongthe
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easternedgeof thepreserve(T. LaBlanc,pers.comm., 1997). Thesitemay’ be the

lowestquality largepopulationbecauseCupressussargentii(Sargentcypress)and

Pseudotsugamenziesii(Douglas-fir)havereportedlyinvadedthemanzanita. The

siteis in needof activemanagement(C. Rogers,in litt., 1996).

Arctostaphylosbakerissp.bakeri is in thenurserytrade(ShowersandWiese

1995)asthepink flowered“Lewis Edmonds”variety (R. Raiche,pers.comm.,

1991).

ConservationStrategy.- Ensuringlong-termsurvivalofArctostapkvlosbakeri

ssp.bakerimustfirst focusonprotectingandmanagingpopulationsattheknown

locationsby workingwith theCalifornia Departmentof FishandGameand

privatelandowners.Populationson privatelandshouldbeprotectedby land

acquisition,conservationeasements,orothermeans. In general,the largest

possibleblock ofserpentinehabitatshouldbe protectedateachsite. Protection

should,at least,involve securingthepopulationsthemselvesaswell asa 150-

meter(500-foot) bufferaroundeachpopulation,wherepossible,to reduce

externalinfluencesandallow expansionofpopulations. In addition,other

unoccupiedhabitatatthesitesthat might providespacefor expansionofthe

populationsandhabitatfor pollinatorsandseeddispersersmustbe protected.

ManagementplansemphasizingArctostapkvlosbakerissp.bakeriandother

specialstatusspeciesin theselocationsmustbe developedandimplemented.The

plansshouldincludeprovisionsfor standardizedmonitoringofArctostaphylos

bakerissp.bakeripopulationsevery 5 yearsto determinedemographictrends.

Theplansshouldalsoincludestrategiesto minimizeknownthreatsatthe sitesas
well asto identify newthreatsastheymayappear.In particular,threatsfrom

succession,invasionof non-nativesand grazingmustbe eliminated. Controlled

burningis amanagementstrategythatshouldbe consideredto controlsuccession

andnon-natives.If newthreatsareidentifiedorothernewinformationbecomes

available,managementplansneedto be reevaluatedandrevised.Becausethe

CaliforniaDepartmentofFishandGamepreserveis too small to providelong-

termprotectionfor thespeciesasa whole (CaliforniaDepartmentofFish and

Game1 997b),highpriority should be given to protectionandmanagementofthe

populationsonprivateland,especiallythoseattheBohemianHighwaysite. In

addition,protectionof theBohemianHighwaysitewouldbenefittwo other
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specialstatusplants,Pennell’sbird’s-beak(Cordylanthustenuisssp.capillaris)

andCrystalSpringslessingia(Lessingiaarachnoidea).

Collectionand bankingof seedin Centerfor PlantConservationcertified

botanicgardensis alsoan importantconservationstrategyfor Arctostaphylos

bakerissp.bakeri. Seedbankingis prudentto guardagainstextinctionofthe

speciesfrom chancecatastrophiceventsandto providepotentialmaterialfor

enhancementefforts in existingpopulations,repatriations,and/orintroductionsto

newsites. Careshouldbe takento ensurethatseedcollectiondoesnotadversely

affectthedonorpopulations.

In additionto protectionandseedcollection, othersuitableserpentinehabitat

shouldbe surveyedto determinewhetherundiscoveredpopulationsexist.If new

populationsarediscovered,theyshouldbe protectedandmanagedasdiscussed

above. During thesesurveys,potentialintroductionsitesmight alsobe identified.

Other importantconservationactivitiesfor Arctostaphylosbakerissp.bakeri

includeresearchon thebenefitsofburningandhandclearingto limit succession

andaid regenerationof thespecies,seedgerminationandpropagationtechniques,

andbasicresearchondemographyandreproduction(includingmatingsystemand

pollination). Demographicresearchwould bevaluablein helpingto identify

limiting life history stages.

To ensurethe long-termconservationofArcostaphylosbakerissp.bakeri, 10

populationsmustbe fully protectedandmanagedwith theprimaryintentionof

preservingthepopulationsin perpetuity. Thepopulationsmustalsobe stableor

increasingwith evidenceofnaturalrecruitmentover aminimumof30 yearsthat

includethenormalprecipitationcycle (or longerdependingon resultsofresearch

on therole offire in reproduction).Until researchshowsotherwise,recovery

shouldtargetsecuringpopulationscontainingaminimumof2,000plantseach

(butpreferablymore). Theprobabilityofpopulationpersistenceoverthe long-

termis expectedto be higherfor largerpopulationsbecauselargesizedecreases

the likelihood ofreducedviability orpopulationextirpationsdueto random

demographicor geneticevents(Barrettand Kohn 1991,EllstrandandElam 1993).

In addition,seedmustbe storedataminimumoftwo Centerfor Plant
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Conservationcertifiedbotanicgardensandreliableseedgerminationand

propagationtechniquesfor thespeciesmustbeunderstood.Thestatusof

Arctostaphylosbakeri ssp.bakeri shouldbe reevaluatedwithin 5 yearsofrecovery

planapprovalor whensurveysarecompleted,whicheveris less. Theneedto list

Arctostaphylosbakerissp.bakerishouldbe consideredif thecriteriafor long-

term conservationoutlinedaboveare not metwithin 10 yearsafterpublicationof

therecoveryplan.

2. Mt. Hamilton thistle (Cirsiumfontinalevar. campylon)

Taxonomy. - Thetypespecimenof Cirsiumfontinalevar. campylon(Mt.

Hamiltonthistle)wascollectedin 1936by Helen Sharsmithfrom acolonyalong

themarginsofDel PuertoCreeknearits junctionwith AdobeCreekin theMt.

HamiltonRangeof westernStanislausCounty. Shedescribedthespeciesas

Cirsiumcampylonin 1939(Sharsmith1939). In 1967,Pilzproposedreducingthe

speciesto asubspeciesofCirsiumfontinalebutneverpublishedhis treatment.

Keil andTumer(1992),concurringwith Pilz, formally proposedthetaxonbe

treatedasCirsiumfontinalevar. campylon.

Description. - Cirsiumfontinalevar. campylon(Figure11-29)is anherbaceous

perennialoftheasterfamily (Asteraceae)(Hickman1993,Skinnerand Pavlik

1994). Theplantsareerect,between6 and20 decimeters(2 to 6.5 feet)in height

usuallywith asinglestem. Thestemis leafy throughoutandcoveredwith slender

entangledhairs astheplant ages. Thewoolly, spine-tippedleavesare2 to 4

decimeters(7 to 16 inches)long on theupperpartof thestemandup to 7

decimeters(2.25 feet)long at thebase. Theflower headsarestrongly nodding

with stronglyrecurvedbractsbeneaththem. Thewhite flowersproducebrown

one-seededfruits (achenes)approximately4 millimeters(0.16inch)long

(Sharsmith1939).

Cirsiumfontinalevar. campylonis distinguishedfrom therelatedCirsium

fontinalevar.fontinaleby its curvedinvolucralbracts,to whichthespecific

epithetcampylonrefers (Sharsmith1939). Involucral bracts,orphyllaries,arethe

groupofbractsbeneathaflower, fruit or inflorescence(Hickman1993). In
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Figure 11-29. Illustration ofMt. Hamilton thistle (Cirsiumfontinalevar.

campylon)(from AbramsandFerris 1960,with permission).
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addition,thebractsof Cirsiumfontinalevar. campy/onaregreenandhavea

strongspiny tip ascomparedto thebractsofCirsiumfontinalevar.fontinale

whicharereddishwith a shortspiny tip (Sharsinith1939,McClintock and

Danielson1975). Thetwo speciesalsodiffer in that theflower headsof Cirsium

fontinalevar. campy/onareconspicuouslydroopingandthoseofCirsium

fontinalevar.fontinaleareonly slightly noddingandusuallyerectat maturity

(Sharsmith1939).

Historical andCurrent Distribution. - Cirsiumfontinalevar. campy/onis

restrictedto theMount Hamilton Range(Sharsmith1982)(Figure11-30). The

speciesis knownfrom approximately23 occurrencesin SantaClara,Stanislaus

andAlamedaCounties.Fouroccurrencesare in StanislausCounty,t~vo in

southeasternAlamedaCountyandtheremainderin SantaClaraCounty. The

StanislausCountyoccurrencesarein thevicinity ofDel PuertoCanyonin

northwesternStanislausCountyneartheStanislaus-SantaClaraCountyline. The

AlamedaCountyoccurrencesarein thevicinity of CedarMountain(California

NaturalDiversityDataBase1996). Morepopulationsmayexistin Alameda

Countybecausevirtually all thehabitatin AlamedaCounty is on privatelands

thathavenot beensurveyed(B. Olson,in /itt., 1998). TheSantaClaraCounty

occurrencesaredistributed(1) from AndersonLakenorth to Evergreenon the

eastside ofHighway 101, (2) in theSantaTeresaHills areawestofHighway 101,

and(3) in northeasternSantaClaraCountyfrom BolingerCanyonnorth to

BlackbirdValley (CaliforniaNaturalDiversity DataBase1996).

ReproductionandDemography.- Cirsiumfontinalevar. campy/onis a

perennialherbwhich flowersfrom April to Septemberor October(Sharsmith

1939,SkinnerandPavlik 1994). Most locationsapparentlysupport100to 5,000

plantsalthoughmorethan 18,000plantswereobservedin one locationin Santa

ClaraCountyin 1992(CaliforniaNaturalDiversity DataBase1996). Detailsof

reproductivebiology anddemographyfor thespeciesarenot available.

Habitat andCommunityAssociations.- Cirsiumfontinalevar. campy/on

occursin serpentineseepsof chaparral,cismontanewoodland,valley andfoothill

grassland(SkinnerandPavlik 1994). Sharsmith(1939)suggestedthespecies
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Figure11-30. Distribution ofMt. Hamilton thistle(Cirsiumfontinalevar. campylon).Each
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occursat elevationsfrom 300 to 750 meters(1,000to 2,500feet)~however,there

is apparentlyoneoccurrenceaslow as97 meters(320feet)andone ashigh as885

meters(2,900feet)(CaliforniaNaturalDiversity DataBase1996). Cirsium

fontina/evar. campy/onformsdensebut isolatedcolonies(Sharsmith1982). The

populationat thetypelocality reportedlyis borderedby Brewer’swillow (Salix

breweri)andassociatedwith Californiapoppy(Eschscho/ziaca/~fornica),

columbine(Aqui/egiaeximia),commonyarrow(Achi//ea mil/efo/ium), andseep

monkeyflower(Mimu/usguttatus)(Pilz 1967). Otherspeciesfoundwith Cirsium

fontinalevar.fontina/eincludelong-rayedtritelia (Trite/iapeduncu/aris)and

ryegrass(Elymustriticoides) (B. Olson,in /itt., 1998). Cirsiumfontina/evar.

campy/onmayoccurnearorwith otherrelatively rarespeciesincludingbay

checkerspotbutterfly (Euphydryasedit/ia bayensis),fragrantfritillary (Friti//aria

/i/iacea),MetcalfCanyonjewelfiower (Streptanthusa/bidusssp.a/bidus),most

beautifuljewelfiower(Streptanthusa/bidus ssp.peramoenus),Mt. Hamilton

coreopsis(Coreopsishami/tonii), Mt. Hamiltonjewelfiower (Streptanthus

cal/isi’us), SantaClaraValley dudleya(Dud/eyasetche/lii),smoothlessingia

(Lessingiamicradenia var. g/abrata),andtalusfritillary (Friti//aria fa/cata)

(CaliforniaNaturalDiversity DataBase1996).

Reasonsfor Declineand Threatsto Survival. - Thevastmajority of locations

ofCirsiumfontina/evar. campy/onoccuron privateland. Two occurrencesmay

bepartiallywithin countyparksin SantaClaraCounty. Somepopulationsmaybe

protectedby the landowners(S. Edwards,pers.comm., 1996).

Cirsiumfontina/evar. campy/onis threatenedby urbanization,grazingand

otheractivities suchasroadconstruction.Developmentis pendingatanumberof

locations,particularlyin SantaClaraCounty(Z. Chandik,in /itt., 1994,California

NaturalDiversity DataBase 1996,CaliforniaDepartmentofFishand Game

1 997a). Within SantaClaraCounty, developmentespeciallythreatensmany of

theCirsiumfontina/evar.campy/onoccurrenceseastofHighway 101 (California

NaturalDiversity DataBase 1996,CaliforniaDepartmentof FishandGame

1997a). For example,theproposedCerroPlataproject,mentionedaboveunder

Dud/eyasetche//iiandStreptanthusalbidusssp.a/bidus,couldpotentially

adverselyaffectCirsiumfontinalevar. campy/on(D. Mayall, in /itt., 1998).
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Populationsin thevicinity ofCoyoteValley southof SanJosewere in arelatively

undevelopedareauntil recently;theareais now undersignificantdevelopment

pressurewhichthreatensCirsiumfontina/evar. campy/on. Populationsin

relativelyundevelopedareasofthemountainsmaybe lessthreatenedby

development,butmaybe threatenedby grazing(D. Kelch,pers.comm., 1996).

Grazinghasbeenconsidereda threatat anumberof locations(CaliforniaNatural

Diversity DataBase1996). Oneoccurrenceoccupiespartof anareaproposedfor

a solid wastelandfill. Cirsiumfontina/evar. campy/ongrowingin countyparks

maybe threatenedby recreationalactivities,suchashorsebackriding (California

NaturalDiversity DataBase1996). Horsegrazingappearsto be athreatin at

leastonepopulation(B. Olson,in /itt., 1998). Somepopulationsmayalsobe

threatenedby mining, roadmaintenanceandflooding(S. Edwards,pers.comm.,

1996). Roadwayconstructioninvolving installationofculvertsor fill ofriparian

orotherwetlandhabitatmaybe athreatin somelocationsaswell (B. Olson, in

/itt., 1998).

ConservationEfforts. - Cirsiumfontina/evar. campy/onwasdesignateda

Category2 candidateby theU.S. FishandWildlife Servicein 1993 (U.S. Fish

andWildlife Service1993). BecausetheU.S. FishandWildlife Service

discontinuedtheCategory2 designationin 1996,Cirsiumfontina/evar. campy/on

is nowconsideredaspeciesofconcern(U.S. FishandWildlife Service1996a,b).

Disturbancemaybebeneficialto Cirsiumfontina/evar. campy/on. In somecases,

healthycoloniesaregrowingwherenewerroadscrossstreamswithin areaswhere

it grew(U. Kelch,pers.comm., 1996). However,displacementof Cirsium

fontina/evar. campy/onby pampasgrass(Cortaderiaspp.)in disturbedareassuch

asroadcutsandroadcrossingsis alsopossible(B. Olson, in /itt., 1996).

ConservationStrategy.- Ensuringlong-termsurvivalof Cirsiumfontinalevar.

campy/onmustfirst focusonprotectingandmanagingpopulationsatthe known

locationsby workingwith SantaClaraCountyParksDepartmentandprivate

landowners.Populationsonprivatelandshouldbe protectedby landacquisition,

conservationeasements,or othermeans.In general,the largestpossibleblock of

serpentinehabitatshould beprotectedateachsite. Protectionshould,at least,

involve securingthepopulationsthemselvesaswell asa 150-meter(500-foot)
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bufferaroundeachpopulation,wherepossible,to reduceexternalinfluencesand

allow expansionofpopulations. In addition,otherunoccupiedhabitatat thesites

that might providespacefor expansionof thepopulationsandhabitatfor

pollinatorsand seeddispersersmustbeprotected.Managementplans

emphasizingCirsiumfontina/evar. campy/onandotherspecialstatusspeciesin

theselocationsmustbe developedandimplemented.Theplansshould include

provisionsfor standardizedmonitoringofCirsiumfontina/evar. campy/on

populationsevery3 yearsto determinedemographictrends.Theplansshould

alsoincludestrategiesto minimizeknownthreatsatthesitesaswell asto identify

newthreatsastheymayappear.In particular,threatsfrom recreationalactivities

mustbe eliminated. If newthreatsare identifiedor othernewinformation

becomesavailable,managementplansneedto be reevaluatedandrevised.

Conservationof Cirsiumfontina/evar. campylonwill involve protectionin some

areastargetedashighpriority for bay checkerspotbutterfly (Euphydryasedit/ia

bayensis)recovery(e.g.Kirby Canyon). Otherspeciesthatmaybenefitfrom

conservationefforts for Cirsiumfontina/evar. campy/onincludefragrantfritillary

(Fritil/aria li/iacea),MetcalfCanyonjewelfiower(Streptanthusa/bidusssp.

albidus),mostbeautifuljewelfiower (Streptanthusalbidusssp.peramoenus),

SantaClaraValley dudleya(Dud/eyasetche//ii), and smoothlessingia(Lessingia

micradeniavar. g/abrata).

In additionto protectingknownsites,othersuitableserpentinehabitatshould

be surveyedto determinewhetherundiscoveredpopulationsexist. Forexample,

in AlamedaCounty, thedrainagesfrom Man RidgeandCedarMountainand

alongtheupperreachesofArroyoValle, westof theCedarMountainandMan

Ridgearea,shouldbe surveyed(B. Olson,in litt., 1998). If newpopulationsare

discovered,theyshouldbe protectedandmanagedasdiscussedabove. During

thesesurveys,potentialintroductionsitesmight alsobe identified.

Certaintypesofresearcharealsohighpriority recoveryactivitiesfor Cirsium

fontinalevar. campy/on.In particular,becauseCirsiumfontinalevar. campy/on

co-occursin anumberoflocationswith bay checkerspotbutterfly (Euphydryas

edit/ia bayensis)andbecausebay checkerspotbutterfly habitatbenefitsfrom

vegetationmanagement,theeffectof variousvegetationmanagementtechniques
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(e.g.grazing,mowing,andburning)on Cirsiumfontina/evar. campy/onneedsto

be evaluated.It hasbeensuggestedthatgrazingis athreatto Cirsiumfontina/e
var. campy/on(CaliforniaNaturalDiversityDataBase1996). Evaluationof

vegetationmanagementtechniqueswill aidmanagersin selectingmanagement

strategiesthat maintainbaycheckerspotbutterflyhabitatwhilenot adversely

affectingCirsiumfontina/evar. campy/on.Otherresearchareasthatare

important,but of lowerpriority, for Cirsiumfontinalevar. campy/onincludeseed

germinationandpropagationtechniques,demographicstudiesto identify limiting

life historystages,the influenceof disturbanceon seedlingestablishment,

reproductivebiology (matingsystem,dispersalandcolonization,pollination), and

populationgenetics. Populationgeneticsstudieswould be valuableto determine

whetherandto whatextentpopulationsthroughouttherangeofthespeciesare

geneticallydifferentfrom oneanother.

To ensurethe long-termconservationof Cirsiumfontina/evar.campy/on,23

populationsmustbe fully protectedandmanagedwith theprimaryintentionof

preservingpopulationsin perpetuity. Populationsmustalso be stableor

increasingwith evidenceof naturalrecruitmentover aminimumof 20 yearsthat

includethenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring). Until researchshowsotherwise,recoveryshouldtarget

securingpopulationscontainingaminimumof 2,000plantseach(butpreferably

more). Theprobabilityofpopulationpersistenceoverthe long-termis expectedto

behigherfor largerpopulationsbecauselargesizedecreasesthelikelihoodof

reducedviability orpopulationextirpationsdueto random demographicor

geneticevents(BarrettandKohn 1991,EllstrandandElam 1993). Becausethe

populationsshouldrepresenttherangeofthespecies,populationsneedto be

protectedandmanagedin threeareas:(1) theSanJosearea,(2) northeasternSanta

ClaraandnorthwesternStanislausCounties,and(3)southeasternAlameda

County. To beconsistentwith theknowndistribution,55 percentof theprotected

populationsshouldbe in theSanJosearea,35 percentshouldbe in northeastern

SantaClaraandnorthwesternStanislausCountiesand 10 percentshouldbe in

AlamedaCounty. Thepopulationsin theSanJoseareashouldbe distributed

approximatelyhalfto the eastandhalfto thewestof Highway 101. If additional

surveysindicatethattheactualdistributionofpopulationsis different (e.g.a

greaterproportionofpopulationsis foundin AlamedaCounty),targetsfor
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protectionshouldbe changedsothat they areconsistentwith thenewinformation.

ThestatusofCirsiumfontina/evar. campy/onshouldbe reevaluatedwithin 5

yearsof recoveryplanapprovalor whensurveysarecompleted,whicheveris less.

Theneedto list Cirsiumfontina/evar. campy/onshouldbe consideredif the

criteriafor long-termconservationoutlinedabovearenotmet within 10 years

afterpublicationof therecoveryplan.

3. Crystal Springs lessingia(Lessingiaarachnoidea)

Taxonomy. - Lessingiaarachnoidea(CrystalSpringslessingia)wasdescribed

by GreeneasLessingiaarachnoideain 1910 from aspecimencollectedat Crystal

SpringsLakein SanMateo County(Greene1910). It wastreatedasLessingia

ho/o/eucavar. arachnoideaby Howell (1929),asLessingia/eptoc/adavar.

arachnoideaby Blake(1929),andasLessingiamicradeniavar. arachnoideaby

Ferris(1958). AbramsandFerris(1960)acceptedFerris’ 1958 treatment,

Lessingiamicradeniavar. arachnoidea. MunzandKeck(1959)usedHowell’s

(1929),Lessingiaho/o/eucavar. arachnoidea. In Ih~ JepsonManual(Hickman

1993),MeredithLaneadoptedGreene’soriginal 1910taxonomy,placingthe

taxonin Lessingiaarachnoidea.

Description. - Lessingiaarachnoidea (Figure11-31) is an erectannualherbof

theasterfamily (Asteraceae).Theleavesandstemsarehairyandwithout glands.

The3 to 8 decimeters(approximately1.0 to 2.5 feet)stemssupportnarrowly

elongateleaveslessthan 11 centimeters(4.3 inches)long. Solitary flower heads

havehairy involucralbracts(phyllaries)belowandbearpaleto deeplavender

flowers(8 to 18 perhead)(Hickman1993). The leavesatthebasefall off before

flowering(MunzandKeck 1959).

Smoothlessingia(Lessingiamicradeniavar. g/abrata)andTamalpaislessingia

(Lessingiamicradeniavar. micradenia)occurin SantaClaraandMain Counties,

respectively.Theflowerheadsofbothhaveslightly fewerflowersand lesshairy

bracts(phyllaries)thanLessingiaarachnoidea(Hickman1993).
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Figure 11-31. Illustrationof lessingia(Lessingiaspp.)(from Abrams

andFerris1960,with permission).
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Historical and CurrentDistribution. - Lessingiaarachnoidea is knownfrom

theCrystalSpringsReservoirareaofSanMateoCounty(Hickman1993)and

possiblyfrom a fewoccurrencesin SonomaCounty(Corelli and Chandik1995)

(Figure11-32). Eight confirmedoccurrencesareknown,sevenin SanMateo

Countyandone in SonomaCounty, 105 kilometers(65 miles) to thenorth. A

specimenfrom theSonomaCounty occurrencewasconfirmedby thegenus

expert,MeredithLane. Threeofthe SanMateoCountyoccurrenceshavenot

beenobservedfor 35 yearsor more(CaliforniaNaturalDiversity DataBase

1996),andonemaybeerroneous(T. Corelli, pers.comm., 1997). Theremaining

threeSanMateoCountyoccurrencesareon Buri Buri Ridge(oneoccurrence)and

PulgasRidge(two occurrences)(CaliforniaNaturalDiversity DataBase1996).

ReproductionandDemography.- Lessingiaarachnoideais an annualherb

flowering in July throughSeptemberor October(Munzand Keck 1959,Skinner

andPavlik 1994). Germinationof Lessingiaseedsin the laboratoryis apparently

quite easy(S. Markos,in /itt., 1998). However,factorssuchaslocal climate,soil,

andherbivorymayprofoundlyinfluencegerminationrate,seedlingestablishment,

andsurvivorshipin nature(N. McCarten,in /itt., 1998). Populationsof Lessingia

arachnoidearangefrom one plantto tensof thousandsofplants(California

NaturalDiversityDataBase1996). No detaileddataon reproductivebiology and

demographyareavailable.

Habitat andCommunityAssociations.- Lessingiaarachnoideaoccurson open

serpentinebarrens(Hickman 1993)in cismontanewoodland,coastalscruband

valleyfoothill grasslandatelevationsof approximately90 to 600 meters(300to

2,000feet). All knownoccurrencesareat elevationsbelow200meters(650feet).

Thespeciesalsooccursalongroadsides(SkinnerandPavlik 1994). Lessingia

arachnoideaoccurswith otherrelatively rarespeciesincludingBaker’smanzanita

(Arctostaphylosbakeri),Main dwarf-flax (Hesperolinoncongestum)and

Pennell’sbird’s-beak(Cordy/anthustenuisssp.capi/laris) (CaliforniaNatural

Diversity DataBase1996). Otherassociatesincludecentaury(Centaurium

mueh/enbergii),commonmadia(Madia e/egans)(CaliforniaNaturalDiversity

DataBase1996),commonyarrow(Ac/i/lea mi/lefolium), creepingaster(Aster

chi/ensis)(Corelli andChandik1995),giant reed(Arundodonax),
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Figure 11-32. Distribution of CrystalSpringslessingia(Lessingiaarachnoidea).
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Hillsboroughchocolatelily (Friti//aria b~fiora var. ineziana),nakedbuckwheat

(Eriogonumnudum),nakedlady lily (Amary//isbe//adonna),purpleneedlegrass

(Nasse/lapu/c/ira), pampasgrass(Cortaderiaspp.),sticky westernrosinweed

(Calycadeniamultig/andulosa),yampa(Perideridiake//oggii) (CaliforniaNatural

Diversity DataBase1996),andyellow star thistle (Centauriaso/stitia/is) (Corelli

andChandik1995). Giant reed,nakedlady lily, pampasgrass,and yellow star

thistle arenon-nativespecies(Hortus 1976,Hickman1993).

Reasonsfor Declineand Threatsto Survival. - The threeconfirmedSan

Mateo CountyoccurrencesofLessingiaarac/inoidea(oneon Burn Bun Ridgeand

two on PulgasRidge)areon landownedby theCity andCountyof SanFrancisco

andmanagedby theSanFranciscoWaterDepartment(CaliforniaNatural

Diversity DataBase 1996). Thepossiblyerroneousoccurrenceis locatedin

EdgewoodCountyParkwhich is managedby SanMateoCounty(T. Corelli, pers.

comm., 1997). TheremainingthreeSanMateoCountyoccurrences,whichhave

notbeenobservedfor 35 yearsormore,areon landsfor which ownership

informationis currentlynotavailable. TheoneconfirmedSonomaCounty

populationis on privateland(CaliforniaNaturalDiversityDataBase1996).

ThepopulationsofLessingiaarachnoideaon landmanagedby theSan

FranciscoWaterDepartmentarethreatenedby invasionofnon-nativespecies(J.

Sigg, in /itt., 1994,5. Smith, in litt., 1994,M. Wood, in litt., 1996,California

NaturalDiversity DataBase1996). Non-nativespeciesinvadingtheareainclude

fennel(Foenicu/um),pampasgrass(Cortaderiaspp.),teasel(Dipsacusspp.),and

yellow starthistle (Centauriaso/stitia/is)(CaliforniaNaturalDiversity DataBase

1996). Yellow starthistle is a particularlyseriousthreat(S. Smith, in /in., 1994,

CaliforniaNaturalDiversity DataBase1996). Trails androadsmayalsothreaten

thesepopulations(CaliforniaNaturalDiversity DataBase1996)asmayincreased

public access(M. Wood, in lift., 1996).

TheEdgewoodCountyParkpopulationreportedlycontainedonly oneplantin

1994(CaliforniaNaturalDiversity DataBase1996)andmaybe erroneous(T.

Corelli, pers.comm., 1997). If thespeciesgrowsin EdgewoodCountyPark,it

couldbe impactedby recreationalactivitieswithin thepark. Theparkhasbeen
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designateda naturalpreserveandSanMateoCountyis currentlyworkingona

MasterPlanfor Edgewood(SanMateoCounty, 1996). It is possiblethat some

disturbancecould resultfrom changesimplementedasaresultof theplan,but no

decisionsaboutspecificactionshavebeenmade.

TheSonomaCountypopulationis on privatelandnearBohemianHighway

whereArctostaphy/osbakerissp.bakeri (Baker’smanzanita)and Cordy/anthus

tenuisssp.capi//aris(Pennell’sbird’s-beak)alsogrow. Thesitewasproposedfor

acountypark(CaliforniaNaturalDiversity DataBase1996). However,the

developmentprojectwith which thepark wasassociatedwasabandoned.Thesite

is undernewownershipandis againthreatenedby development(seealso above,

Cordy/anz’/iustenuisssp. capi//aris) (S. Swedenborg,pers.comm., 1997)andoff-

roadvehicleuse(S. Markos, in /itt., 1996).

ConservationEfforts. - Lessingiaarachnoideawasdesignateda Category2

candidateby theU.S. Fishand Wildlife Servicein 1993 (U.S. FishandWildlife

Service1993). BecausetheU.S.FishandWildlife Servicediscontinuedthe

Category2 designationin 1996,Lessingiaarachnoideais nowconsidereda

speciesof concern(U.S. FishandWildlife Service1996a,b).

ConservationStrategy.- Ensuringlong-termsurvivalof Lessingia

arachnoideamustfirst focuson protectingandmanagingpopulationsat the

knownlocationsby workingwith SanFranciscoWaterDepartmentandprivate

landowners.Populationsshouldbeprotectedby landacquisition,conservation

easements,orothermeans.In general,the largestpossibleblock ofserpentine

habitatshouldbe protectedat eachsite. Protectionshould,at least,involve

securingthepopulationsthemselvesaswell asa 150-meter(500-foot)buffer

aroundeachpopulation,wherepossible,to reduceexternalinfluencesandallow

expansionofpopulations. In addition,otherunoccupiedhabitatatthesitesthat

might providespacefor expansionof thepopulationsandhabitatfor pollinators

andseeddispersersmustbeprotected.ManagementplansemphasizingLessingia

arac/inoideaandotherspecialstatusspeciesin theselocationsmustbe developed

andimplemented.Theplansshouldincludeprovisionsfor standardizedannual

monitoringofLessingiaarachnoideapopulationsto determinedemographic
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trends. Theplansshouldalso includestrategiesto minimizeknownthreatsatthe

sitesaswell asto identify newthreatsastheymayappear.In particular.threats

from invasionof non-nativesandtrails mustbe eliminated. Wherepampasgrass

(Cortaderiaspp.)removalis required,cautionsmustbe takento avoidadverse

impactsto federallylisted animalspeciesthat mayoccurin thearea(e.g. San

Franciscogartersnake[Thamnophissirta/is tetrataenia]). If newthreatsare

identifiedor othernewinformationbecomesavailable,managementplansneedto

be reevaluatedandrevised. High priority shouldbe given to protectionand

managementoftheknownpopulationson Buri Buri andPulgasRidgesand to the

populationattheBohemianHighwaysite. If the identity oftheLessingiain

SonomaCountyis confirmedto beLessingiaarachnoidea,thenprotectionofthe

BohemianHighwaysiteis ofparticularinterestbecauseit is theonly knownsite

in SonomaCounty, 105 kilometers(65 miles)to thenorthoftheSanMateo

County sites. Protectionat this sitewouldbenefit two otherspecialstatusplants,

Pennell’sbird’s-beak(Cordy/anthustenuisssp.capi//aris) andBaker’smanzanita

(Arctostaphy/osbakerissp.bakeri). Protectionat othersitesmaybenefitMain

dwarf-flax (Hespero/inoncongestum).

Collectionandbankingofseedin Centerfor PlantConservationcertified

botanicgardensis alsoanimportantconservationstrategyfor Lessingia

arac/inoidea. Seedbankingis prudentto guardagainstextinctionofthespecies

from chancecatastrophiceventsandto providepotentialmaterial for

enhancementefforts in existingpopulations,repatriations,and/orintroductionsto

newsites. Careshouldbe takento ensurethat seedcollectiondoesnotadversely

affectthedonorpopulations.

In additionto protectionandseedcollection,historic locationsshouldbe

surveyedto determinewhethersuitablehabitatremains,thespeciespersistsatthe

sites,and/orthesitesmaybesuitablefor repatriation. Suitability ofhistoric

locationsforrepatriationwould dependupon(1) whetherpotentialhabitatexists,

(2) thepresenceandmagnitudeofthreats,and(3)whetherthesitescanbe secured

andmanagedfor the long-termprotectionof thespecies.Thesesurveysshould

include EdgewoodNaturalPreserveto determinewhetherthatoccurrenceis

actuallyerroneous.Surveysshouldalsoincludeotherpotentialserpentinehabitat

suchasin theCrystal Springsareato determinewhetherundiscoveredpopulations

11-151



mayexist. At leastsomeofthesesurveyswould requirethecooperationof the

SanFranciscoWaterDepartmentbecausesuitablehabitatoccurson their land. If

newpopulationsarediscovered,theyshouldbe protectedand managedas

discussedabove.During thesesurveys,potentialintroductionsitesmight alsobe

identified.

Otherimportantconservationactivitiesfor Lessingiaarac/inoideainclude

researchon systematics(to confirmtheidentity oftheSonomaCountymaterial),

seedgerminationandpropagationtechniques,demography,andreproduction

(includingmatingsystemandpollination). Demographicresearchwould be

valuablein helping to identify limiting life history stagesandin evaluatingthesoil

seedbankofLessingiaarachnoidea.

To ensurethe long-termconservationof Lessingiaarachnoidea,eight

populationsmustbe fully protectedandmanagedwith theprimaryintentionof

preservingthepopulationsin perpetuity.Thepopulationsmustalsobe stableor

increasingwith evidenceofnaturalrecruitmentoveraminimumof20 yearsthat

includethenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring). Until researchshowsotherwise,recoveryshouldtarget

securingpopulationscontainingaminimumof2,000plantseach(but preferably

more). Theprobabilityof populationpersistenceoverthe long-termis expectedto

behigherfor largerpopulationsbecauselargesizedecreasesthelikelihoodof

reducedviability orpopulationextirpationsdueto randomdemographicor genetic

events(BarrettandKohn 1991,EllstrandandElam 1993). If theSonomaCounty

occurrenceis confirmedto be Lessingiaarachnoidea, thenat leasttwo ofthe

eightpopulationsshouldbe locatedin SonomaCountyto representtherangeof

thespecies.Meetingthegoalofeight populationswill requirelocating,restoring

and/orsuccessfullyintroducingfournewpopulations.Becauserepatriationand

introductionofpopulationsis expensiveandexperimental(Falk eta/. 1996),

surveyinghistoric sitesandpotentialhabitatwithin thehistoric rangeto locate

currentlyunknownpopulationsis thepreferredstrategy.In addition,seedmustbe

storedat aminimumoftwo Centerfor PlantConservationcertifiedbotanic

gardensandreliableseedgerminationandpropagationtechniquesfor thespecies

mustbeunderstood.Theneedto list Lessingiaarachnoideashouldbe considered

within 5 yearsofrecoveryplanapprovalif surveysconfirmtherarity ofthe
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speciesandthethreatsto thespeciesplaceit at risk or if thecriteriafor long-term

conservationoutlinedabovearenot metwithin 10 yearsafterpublicationof the

recoveryplan.

4. Smoothlessingia(Lessingiamicradenia var. glabrata)

Taxonomy. - Lessingiamicradeniavar. glabrata (smoothlessingia)was

originally describedasLessingiaramu/osavar. glabrataby Keck in 1958 from a

specimencollectedbetweenLos GatosandAlmadenin SantaClaraCounty. The

taxonwasrenamedLessingiamicradeniavar. glabrataby Ferris(1958).

Description.- Lessingiamicradeniavar. g/abrata(Figure11-31)is an erect

annualherb oftheasterfamily (Asteraceae).The stemsare0.5 to 6 decimeters(2

to 24 inches)with spreadingbranches.The linearor narrowlyelongatecauline

leaves(leaveson thestem)are0.2 to 2.0 centimeters(0.1 to 0.8 inch) long, thinly

hairy on theuppersurfaceandtippedwith apoint. Thereareno glandson the

marginsof thecaulineleaves.Thedeciduousleavesatthebasearelessthan6

centimeters(2.4 inches)long. Eachflower headhashairlessinvolucralbracts

(phyllaries)belowandbearsthreeto five white to lavenderflowers(Hickman

1993).

Lessingiamicradeniavar. glabrata appearsto be geographicallyseparated

from othervarietieswhich it resembles.CrystalSpringslessingia(Lessingia

arac/inoidea)occursin SanMateoCountyandpossiblyin SonomaCounty;

Tamalpaislessingia(Lessingiamicradeniavar. micradenia)occursonly in Main

County. Lessingiamicradeniavar. glabratais like Lessingiamicradeniavar.

micradeniaexceptthatthe involucralbracts(phyllaries)arehairless. Lessingia

arac/inoideaalsohashairy involucralbracts(Keck 1958).

Historical andCurrent Distribution. - Lessingiamicradeniavar. glabrata is

endemicto theeastsideof the SantaCruzMountainsin SantaClaraCounty

(MunzandKeck 1959,Thomas1961)(Figure11-33). It reportedlyoccursnear

11-153



Figure 11-33. Distribution of smooth lessingia(Lessingiamicradeniavar.glabrata). Each

symbolrepresentsone occurrencein CNDDB recordsexceptwheremorethanone

symbolis enclosedin apolygon; in this case,all thesymbolsin thepolygon

togetherrepresenta singleoccurrence.
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Los Gatos,NewAlmadenandMadrone(Thomas1961). Elevenpopulationsare

known. Accordingto CaliforniaNaturalDiversity DataBase,only threeofthese

havebeenfoundrecently;theremainingeighthavenotbeenobservedfor 35 years

ormore. Onewaslastvisitedin 1893. Thethreeoccurrencesmorerecently

observedarein theMadronearea,in theareaof Stile Ranchand in Almaden

QuicksilverCountyPark(CaliforniaNaturalDiversity DataBase1996).

Additionally, threepopulationswerefoundby Staci Markos(Universityof

California,Berkeley),oneatthenorth endof thedamat AndersonReservoir(this

is probablyoneof thehistoric occurrences),one nearGilroy (S. Markos,in /itt.,

1996),andone on theeastsideofUvasRoadsouthof OakGlen Road(S. Markos,

in /itt., 1998).

ReproductionandDemography.- Lessingiamicradeniavar.g/abrata is an

annualwhichflowersfrom July orAugustinto September(MunzandKeck 1959,

Thomas1961). GerminationofLessingiaseedsin thelaboratoryis apparently

quite easy(S. Markos,in litt., 1998). However,factorssuchas localclimate,soil,

andherbivorymayprofoundlyinfluencegerminationrate,seedlingestablishment,

andsurvivorshipin nature(N. McCarten,in /itt., 1998). No informationon

reproductivebiology,populationsizesordemographyareavailablefor the

species.

Habitat andCommunityAssociations.- Lessingiamicradeniavar. glabrata

growson serpentinesoils or outcrops(Hickman1993, SkinnerandPavlik 1994)

in dry, openareasofoak woodland(Thomas1961)orchaparral(Skinnerand

Pavlik 1994)atelevationsbelow about300 meters(1,000feet)(Munz andKeck

1959). Thespeciesmayoftenoccuron roadsides(SkinnerandPavlik 1994).

Rarespeciesobservedin associationwith Lessingiamicradeniavar. g/abrata

includebaycheckerspotbutterfly (Euphydryasedit/ia bayensis),coyoteceanothus

(Ceanot/iusferrisiae),mostbeautifuljewelfiower (Streptanthusa/bidusssp.

peramoenus),Mt. Hamiltonthistle (Cirs/umfont/nalevar. campy/on),andSanta

ClaraValley dudleya(Dudleyasetc/iel/ii). Otherassociatedplantsinclude

bigberrymanzanita(Arctostaphylosglauca),commonyarrow (Ac/i//lea

mi//efo/jum),dwarfplantain(P/antagoerecta),goldenyarrow(Er/ophy//um

confertflorum),gypsumspringbeauty(Clayton/agysophiloides),hayfieldtarweed
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(Hemizoniacongesta),junegrass(Koeleriamacrant/ia),miner’s lettuce

(Clayton/aperfoliata),purpleneedlegrass(Nasse/lapu/c/ira), serpentinelinanthus

(Linanthusambiguus),serpentinesunflower(Helianthusbo/anderi),streambank

springbeauty(C/aytoniaparvflora), andyellow starthistle (Centaurea

so/stitia/is)(CaliforniaNaturalDiversity DataBase1996). Yellow starthistle is a

non-nativespecies(Hickman1993).

Reasonsfor Declineand Threatsto Survival. - Twopopulationsof Less/ngia

micradeniavar. glabrataareentirelyon privateland. Oneofthesesites is an

IBM researchfacility. A third populationoccurspartially in AlmadenQuicksilver

CountyParkon SantaClaraCountyland. Eight populationsof Lessingia

micradeniavar. glabrataareon landsfor whichownershipis unknown;noneof

thesepopulationshasbeenobservedfor 35 yearsormore(CaliforniaNatural

Diversity DataBase1996). TheGilroy populationobservedby StaciMarkosis

on privateland(S. Markos, in //tt., 1996),andtheAndersonReservoirdam

populationis probablywithin AndersonCountyPark(Markos 1996).

Theareaadjacentto one of thepopulationson privatelandhasbeenapproved

for residentialdevelopment.IBM intendsto preservethepopulationon their land.

Theareaencompassedby AlmadenQuicksilverCounty Park,ownedby Santa

ClaraCountywasformerlymined(CaliforniaNaturalDiversity DataBase1996).

This sitecouldbe disturbedby recreationalactivities. Grazingmaybe athreatat

theprivately-ownedsitenearGilroy, dependingon thetiming ofthegrazing(S.

Markos,in //tt., 1996).

ConservationEfforts. - Less/ngia micradeniavar. glabratawasdesignateda

Category2 candidateby theU.S. Fishand Wildlife Servicein 1993(U.S. Fish

andWildlife Service1993). BecausetheU.S. Fishand Wildlife Service

discontinuedthe Category2 designationin 1996,Lessingiamicradeniavar.

glabrata is nowconsideredaspeciesofconcern(U.S. FishandWildlife Service

1996a,b).

ConservationStrategy.- Ensuringlong-termsurvivalofLess/ngia micradenia

var. glabratamustfirst focuson protectingandmanagingpopulationsat the
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knownlocationsby workingwith SantaClaraCountyParksandprivate

landowners.Populationson privatelandshouldbe protectedby landacquisition,

conservationeasements,orothermeans.In general,the largestpossibleblockof

serpentinehabitatshouldbe protectedateachsite. Protectionshould,at least,

involve securingthepopulationsthemselvesaswell asa 150-meter(500-foot)

bufferaroundeachpopulation,wherepossible,to reduceexternalinfluencesand

allow expansionofpopulations.In addition,otherunoccupiedhabitatat thesites

that might providespacefor expansionofthepopulationsandhabitatfor

pollinatorsandseeddispersersmustbe protected.Managementplans

emphasizingLessingiamicradeniavar.glabrata andotherspecialstatusspecies

in theselocationsmustbedevelopedandimplemented.Theplansshouldinclude

provisionsfor standardizedannualmonitoringof Less/ngia micradeniavar.

glabratapopulationsto determinedemographictrends. Theplansshouldalso

includestrategiesto minimizeknownthreatsatthesitesaswell asto identify new

threatsastheymayappear.In particular,threatsfrom recreationalactivitiesand

grazingmustbe eliminated. If newthreatsareidentified or othernewinformation

becomesavailable,managementplansneedto be reevaluatedandrevised. High

priority shouldbe givento protectionandmanagementofthefive known

populationsaswell asto surveysofhistoric sites(seebelow). Otherspeciesthat

maybenefitfrom conservationefforts for Lessingiamicradeniavar. glabrata

includebay checkerspotbutterfly (Euphydryasedit/ia bayensis),coyoteceanothus

(Ceanot/iusferr/siae),mostbeautifuljewelfiower(Streptanthusalbidusssp.

peramoenus),Mt. Hamilton thistle (Cirsiumfontinalevar. campy/on),andSanta

ClaraValley dudleya(Dudleyasetc/ie//ii).

Collectionandbankingof seedin Centerfor PlantConservationcertified

botanicgardensis alsoan importantconservationstrategyfor Lessingia

micradeniavar. glabrata. Seedbankingis prudentto guardagainstextinctionof

thespeciesfrom chancecatastrophiceventsandto providepotentialmaterialfor

enhancementefforts in existingpopulations,repatriationsand/orintroductionsto

newsites. Careshouldbe takento ensurethat seedcollectiondoesnotadversely

affectthedonorpopulations.

In additionto protectionandseedcollection,surveysofhistoric andpotential

habitatareahighpriority conservationactivity. Historiclocationsshouldbe
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surveyedto determinewhethersuitablehabitatremains,thespeciespersistsat the

sitesand/orthesitesmaybe suitablefor repatriation. Suitability ofhistoric

locationsfor repatriationwould dependupon(1)whetherpotentialhabitatexists,

(2) thepresenceandmagnitudeof threatsand(3) whetherthesitescanbe secured

andmanagedfor the long-termprotectionofthespecies.Otherpotential

serpentinehabitatshouldalsobe surveyedto determinewhetherundiscovered

populationsmayexist. If newpopulationsarediscovered,theyshouldbe

protectedandmanagedasdiscussedabove. During thesesurveys,potential

introductionsitesmight alsobe identified.

Otherimportantconservationactivitiesfor Lessingiamicradeniavar. g/abrata

includeresearchon seedgerminationandpropagationtechniques,demography

andreproduction(including matingsystemandpollination). Demographic

researchwould be valuablein helping to identify limiting life historystagesand in

evaluatingthesoil seedbankof Lessingiamicradeniavar.g/abrata.

To ensurethe long-termconservationofLessingiamicradeniavar. g/abrata,

10 populationsmustbe fully protectedandmanagedwith theprimaryintentionof

preservingthepopulationsin perpetuity. Thepopulationsmustalsobe stableor

increasingwith evidenceofnaturalrecruitmentover aminimumof 20 yearsthat

includethenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring). Until researchshowsotherwise,recoveryshouldtarget

securingpopulationscontainingaminimumof2,000 plantseach(butpreferably

more). Theprobabilityof populationpersistenceoverthe long-termis expectedto

behigherfor largerpopulationsbecauselargesizedecreasesthelikelihood of

reducedviability orpopulationextirpationsdueto random demographicor

geneticevents(Barrettand Kohn 1991,EllstrandandElam 1993). The 10

populationsmustrepresenttheentirehistoric rangeof thespecies.Meetingthe

goalof 10 populationswill requirelocating,restoringand/orsuccessfully

introducingfive newpopulations.Becauserepatriationandintroductionof

populationsis expensiveandexperimental(Falk et a/. 1996),surveyinghistoric

sitesandpotentialhabitatwithin thehistoric rangeto locatecurrently unknown

populationsis thepreferredstrategy. In addition,to preventtheneedfor listing,

seedmustbestoredataminimumof two Centerfor PlantConservationcertified

botanicgardensandreliableseedgerminationandpropagationtechniquesfor the
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speciesmustbe understood.Theneedto list Lessingiamicradeniavar. glabrata

shouldbe consideredwithin 5 yearsofrecoveryplanapprovalif surveysconfirm

therarity ofthespeciesandthethreatsto thespeciesplaceit at risk or if the

criteriafor long-termconservationoutlinedabovearenotmetwithin 10 years

afterpublicationoftherecoveryplan.

5. Tamalpaislessingia(Lessingiamicradeniavar. micradenia)

Taxonomy.- GreenedescribedLessingiamicradeniavar. micradenia(Mt.

Tamalpaislessingia)asLessingiamicradenia(Greene1910). Thespecieswas

treatedasLessingiaramulosavar. micradeniaby Howell (1929). MunzandKeck

(1959)acceptedHowell’s 1929treatment,butAbramsandFerris (1960)referred

to thetaxonaspartofLessingiamicradenia. Mostrecently,it wastreatedas

Lessingiamicradeniavar. micradeniaby MeredithLanein Tli~ JepsonManual

(Hickman1993).

Description. - Lessingiamicradeniavar. micradenia(Figure11-31)is an erect

annualherboftheasterfamily (Asteraceae).Thestemsare0.5 to 6.0 decimeters

(2 to 24 inches)with spreadingbranches.Thelinearornarrowly elongatecauline

leavesare0.2 to 2.0 centimeters(0.1 to 0.8 inch) long,thinly hairyon theupper

surfaceandtipped with apoint. Thecaulineleaveshavetack-shapedglandson

theiredges(marginalglands). Thedeciduousleavesatthebasearelessthan 6

centimeters(2.4 inches)long. Eachflower headhashairyinvolucral bracts

(phyllaries)with tack-shapedglands andbears5 to 10 whiteto lavenderflowers

(Hickman1993).

Lessingiamicradeniavar. micradeniais geographicallyseparatedfrom two

othervarietieswhich it resembles:CrystalSpringslessingia(Lessingia

arachnoidea)in SanMateoandSonomacountiesandsmoothlessingia(Lessingia

micradeniavar. glabrata) in SantaClaraCounty. Lessingiamicradeniavar.

g/abratais like Lessingiamicradeniavar. micradeniaexceptthatthe involucral

bracts(phyllaries)arehairless(Keck 1958). Lessingiaarachnoideahashairy

involucralbractstoo, but theyaremorehairythanthoseof Lessingiamicradenia

var. micradenia.In addition,Lessingiaarachnoideahasslightly largerflower
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headsthanLessingiamicradeniavar. micradenia(Hickman1993).

Historical andCurrentDistribution. - Lessingiamicradeniavar. micradenia

is foundonly on Mt. Tamalpaisandelsewhereamongthehills ofMain County

(Greene1910)(Figure11-34). Thespeciesoccursalongroadsin serpentineof the

CarsonRidgearea,extendingfrom AzaleaHill andLiberty Gulchnortheastto

just westofWoodacre(D. Odion, in /itt., 1998,D. Smith, in /itt., 1998). Odion

(in /itt., 1998)suggestsLessingiamicradeniavar. micradeniamayalsoextend

onto serpentineoftheeast-facingslopeofSanGeronimoRidge. TheCalifornia

NaturalDiversity DataBasecontainsfour specific locations:Alpine Lake,

PhoenixLake,SanAnselmoCanyon,andLiberty Gulch. ThePhoenixLake

occurrencehasnotbeenobservedsince1960andtheSanAnselmoCanyon

occurrencesince1938(CaliforniaNaturalDiversity DataBase1996).

ReproductionandDemography.- Lessingiamicradeniavar. micradeniais an

annualfloweringfrom Augustto October(Munz andKeck 1959). Germination

ofLessingiaseedsin the laboratoryis apparentlyquiteeasy(S. Markos,in /itt.,

1998). However,factorssuchaslocalclimate,soil, and herbivorymay

profoundlyinfluencegerminationrate,seedlingestablishment,and survivorshipin

nature(N. McCarten,in /itt., 1998). In 1994,theAlpine Lakeoccurrenceof

Lessingiamicradeniavar. micradeniahadthousandsofplants,andtheLiberty

Gulch occurrencehad50 plants(CaliforniaNaturalDiversityDataBase1996).

Detaileddataon reproductivebiologyanddemographyofthespeciesarelacking.

Habitatand CommunityAssociations.- Lessingiamicradeniavar.

micradeniagrowsat elevationsof 100to 500 meters(approximately300 to 1,600

feet)on thin, gravelly soils ofserpentineoutcropsandroadcuts(Hicknian1993)

in chaparralandvalley foothill grassland(SkinnerandPavlik 1994). Thespecies

maybe morecommonalongroadsthanin undisturbedserpentinechaparralwhere

it maybewidely scatteredbutdifficult to survey(D. Odion, in /ilt., 1998). Rare

plantswhich havebeenobservedwithin oradjacentto populationsofLessingia

micradeniavar. micradeniaareMain Countynavarretia(Navarretiarosulata)

(D. Smith, in lilt., 1996),Mason’sceanothus(Ceanothusmasonii), Mt.

Tamalpaisthistle(Cirsium hydrophi/umvar. vaseyi),andTamalpaismanzanita
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Figure11-34. Distribution ofTamalpais lessingia(Lessingiamicradeniavar. micradenia). Each

symbolrepresentsonceoccurrencein CaliforniaNaturalDiversity DataBase

recordsexceptwheremorethanone symbol is enclosedin apolygon;in this case,

all thesymbolsin thepolygontogetherrepresentasingleoccurrence.
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(Arctostaphy/oshookeri ssp.montana). Otherassociatesinclude chamise

(Adenostemafascicu/atum)(Follette1994),coastlive oak (Quercusagr~o/ia),

Douglas-fir(Pseudotsugamenziesii),hayfield tarweed(Hemizoniacongestassp.

congesta), leatheroak (Quercusdurata), muskbrush(Ceanot/iusjepsonii),

serpentinereedgrass(Ca/amagrostisophiditis), silver Europeanhairgrass(Aira

caryophy/la),slenderwild oat (Avenabarbata)(CaliforniaNaturalDiversity Data

Base1996),stickywesternrosinweed(Calycadeniamu/tig/andu/osa)(Follette

1994),yampa(Perideridia ke//oggii) (CaliforniaNaturalDiversity DataBase

1996),andyerbasanta(Eriodictyonca/Wornicum)(Follette 1994). Slenderwild

oat is anon-nativespecies(Hickman1993).

Reasonsfor Declineand Threats to Survival. - Two locationsofLessingia

micradeniavar. micradeniaoccuron Main Municipal WaterDistrict land;

ownershipinformationis notavailablefor theothertwo locations(thosenot

observedsince1938and 1960). Plantson Main Municipal WaterDistrict land

maybe threatenedby roadsideclearing,spraying(CaliforniaNaturalDiversity

DataBase1996)andwatershedusefor hiking (trampling)andbiking. Theplants

couldalsobe impactedby theMain Municipal WaterDistrict fuel reductionplan

that involvescutting andthinning aswell asprescribedburningactivitiesin the

vicinity ofLessingiamicradeniavar. micradenia(Follette 1994). A newthreatto

Lessingiamicradeniavar. micradeniaaswell asto othersensitivespeciesin the

AzaleaHill areais theinvasionofnon-nativebarbedgoatgrass(Aegi/ops

triuncia/is). While somehavesuggestedthatsprayingmaythreatenLessingia

micradeniavar. micradenia,lackof sprayingmay alsobe athreatbecause

eradicationof barbedgoatgrassis difficult withouttheuseof herbicides(D.

Odion, in lilt., 1998).

Therecenthiringof avegetationecologistby theMain Municipal Water

District, asdirectedin theMt. TamalpaisVegetationManagementPlan,has

resultedin somemodificationof thefuel reductionprogramandroadsidemowing

activitiesin thevicinity ofLessingiamicradeniavar. micradeniaandotherrare

plants.A modified, research-oriented,prescribedburningprogramhasthe

potentialto openup habitatfor thespeciesandto provideinformationon whether

fire maybeausefulmanagementtool for Lessingiamicradeniavar. micradenia,a
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speciesthatmaybe threatenedby long-termfire suppression.Additionally, Main

Municipal WaterDistrict is attemptingto restrictrecreationalimpactsto Lessingia

micradeniavar. micradeniaandHespero/inoncongestumalong PineMountain

andAzaleaHill roads. Rareplantsalongtheseroadswill alsobe avoidedduring

gradingfor roadmaintenance(D. Odion, in /itt., 1998).

ConservationEfforts. - Lessingiamicradeniavar. micradeniawasdesignated

a Category2 candidateby theU.S. FishandWildlife Servicein 1993 (U.S. Fish

andWildlife Service1993). BecausetheU.S.Fishand Wildlife Service

discontinuedtheCategory2 designationin 1996,Lessingiamicradeniavar.

micradeniais now consideredaspeciesofconcern(U.S. FishandWildlife

Service1996a,b).

ConservationStrategy.- Ensuringlong-termconservationofLessingia

micradeniavar. micradeniamustfirst focusonprotectingandmanaging

populationsat theknownlocationsby workingwith Main Municipal Water

District. Populationsshouldbe protectedby landacquisition,conservation

easements,or othermeans. In general,the largestpossibleblock ofserpentine

habitatshouldbe protectedateachsite. Protectionshould,at least,involve

securingthepopulationsthemselvesaswell asa 150-meter(500-foot)buffer

aroundeachpopulation,wherepossible,to reduceexternalinfluencesandallow

expansionofpopulations.In addition,otherunoccupiedhabitatatthe sitesthat

might providespacefor expansionof thepopulationsand habitatfor pollinators

andseeddispersersmust be protected.ManagementplansemphasizingLessingia

micradeniavar. micradeniaandotherspecialstatusspeciesin theselocations

mustbedevelopedandimplemented.Theplansshouldincludeprovisionsfor

standardizedannualmonitoringof Lessingiamicradeniavar. micradenia

populationsto determinedemographictrends. Theplansshouldalsoinclude

strategiesto minimize known threats at the sitesas well asto identify newthreats
astheymayappear.In particular,Main Municipal WaterDistrict shouldbe

encouragedto continueits efforts to reducethreatsfrom recreationalactivities,

roadsidemaintenance,fuel management,and invasivenon-nativespecies.

Althoughbroadcastsprayingofherbicidesin roadsidemaintenanceprogramsmay

poseathreatto L. micradeniavar. micradenia,sprayingto eradicatebarbed
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goatgrassmaybe an importantmanagementtool. If newthreatsareidentifiedor

othernewinformationbecomesavailable,managementplansneedto be

reevaluatedandrevised. High priority shouldbe given to protectionand

managementofthetwo knownpopulationsaswell asto surveysof historic sites

(seebelow).

Collectionandbankingofseedin Centerfor PlantConservationcertified

botanicgardensis alsoan importantconservationstrategyfor Lessingia

micradeniavar. micradenia. Seedbankingis prudentto guardagainstextinction

ofthespeciesfrom chancecatastrophiceventsandto providepotentialmaterial

for enhancementefforts in existingpopulations,repatriations,and/orintroductions

to newsites. Careshouldbe takento ensurethatseedcollectiondoesnot

adverselyaffectthedonorpopulations.

In additionto protectionandseedcollection,surveysof historic andpotential

habitatare ahigh priority conservationstrategy. Historic locationsshouldbe

surveyedto determinewhethersuitablehabitatremains,thespeciespersistsatthe

sites,and/orthesitesmaybe suitablefor repatriation. Suitability ofhistoric

locationsfor repatriationwould dependupon(1) whetherpotentialhabitatexists,

(2) thepresenceandmagnitudeof threats,and(3)whetherthesitescanbe secured

andmanagedfor thelong-termprotectionof thespecies.Otherpotential

serpentinehabitat,suchason SanGeronimoRidge(D. Odion, in /itt., 1998),

shouldalsobe surveyedto determinewhetherundiscoveredpopulationsmay

exist. If newpopulationsarediscovered,theyshouldbe protectedandmanaged

asdiscussedabove. During thesesurveys,potentialintroductionsitesmightalso

be identified.

Otherimportantconservationactivitiesfor Lessingiamicradeniavar.

micradeniaincluderesearchon seedgerminationandpropagationtechniques,

demography,andreproduction(includingmatingsystemandpollination).

Demographicresearchwould be valuablein helping to identify limiting life

historystagesandin evaluatingthesoil seedbankof Lessingiamicradeniavar.

micradenia. Researchon thefire ecologyofthespeciesmayalso be importantif

managementprogramsthatallow long-termmaintenanceandregenerationof

Lessingiamicradeniavar. micradeniaareto be developed(D. Odion, in /itt.,

11-164



1998).

To ensurethe long-termconservationofLessingiamicradeniavar. micradenia,

six populationsmustbe fully protectedandmanagedwith theprimary intentionof

preservingthepopulationsin perpetuity. Thepopulationsmustalsobestableor

increasingwith evidenceof naturalrecruitmentovera minimumof20 yearsthat

includethenormalprecipitationcycle (or longerif suggestedby theresultsof

demographicmonitoring). Until researchshowsotherwise,recoveryshould target

securingpopulationscontainingaminimumof 2,000plantseach(but preferably

more). Theprobabilityofpopulationpersistenceoverthe long-termis expectedto

be higherfor largerpopulationsbecauselargesizedecreasesthelikelihood of

reducedviability or populationextirpationsdueto randomdemographicor genetic

events(BarrettandKohn 1991,EllstrandandElam 1993). Thesix populations

mustrepresenttheentirehistoric rangeofthespecies.Meetingthegoalofsix

populationswill requirelocating,restoringand/orsuccessfullyintroducingfour

newpopulations.Becauserepatriationandintroductionofpopulationsis

expensiveandexperimental(Falk et al. 1996),surveyinghistoric sitesand

potentialhabitatwithin thehistoric rangeto locatecurrentlyunknownpopulations

is thepreferredstrategy.In addition, seedmustbe storedat aminimum oftwo

Centerfor PlantConservationcertifiedbotanicgardensandreliableseed

germinationandpropagationtechniquesfor thespeciesmustbe understood.The

needto list Lessingiamicradeniavar. micradeniashouldbeconsideredwithin 5

yearsofrecoveryplanapprovalif surveysconfirmtherarity ofthespeciesandthe

threatsto thespeciesplaceit atrisk or if thecriteriafor long-termconservation

outlinedabovearenot met within 10 yearsafterpublicationoftherecoveryplan.

6. Most beautiful (uncommon)jewelfiower (Streptanthusalbidus ssp.

peramoenus)

Taxonomy. - Streptanthusalbidusssp.peramoenus(mostbeautiful

jewelfiower)wasdescribedby Greene(1886b)asStreptanthusperamoenus.In

1904,Greeneredefinedthelimits ofEuclisia, formerlya subgenusof

Streptant/ius,treatingit asagenusin its ownright. Streptanthusperamoenuswas

includedin thechangeandwascalledEuclisiaglandulosa(Greene1904). Jepson

(1925,1936)returnedEuc/isiato subsectionstatus,placingtheformer
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Streptanthusperamoenusin Streptanthusg/andu/osus.Kruckebergpublisheda

revisionoftheStreptanthusg/andu/osuscomplexin which he recognizedthe

closerelationshipsamongStreptanthusg/andu/osus(bristly jewelfiower),

Streptanthusa/bidus (MetcalfCanyonjewelfiower) andStreptanthusniger

(Tiburonjewelfiower).Kruckeberg(1958)placedthetaxonin Streptanthus

albidusssp.peramoenus.MunzandKeck consideredthetaxonpartof

Streptanthusg/andu/osusin 1959,butMunz (1968)treatedit asStreptanthus

albidusssp.peramoenusasdoesHickman(1993). Recentresearchaffirms the

distinctivenessof Streptanthusa/bidus ssp.peramoenus,Streptant/iusa/bidusssp.

a/bidus,andStreptanthusniger (M. Mayer, in /itt., 1998).

Description. - Streptanthusalbidusssp.peramoenus(Figure11-23)is a2 to 8

decimeters(8 to 32 inches)tall annualherbof themustardfamily (Brassicaceae).

It tendsto be fleshy andglaucousthroughout(Kruckeberg1958)with bristlyhairs

at thebaseandnarrowlyelongateleaves(Hickman 1993). Theflowershave5 to

10 millimeters(0.2 to 0.4 inch) long, lilac-lavendersepalsand8 to 14 millimeters

(0.3 to 0.5 inch)long, purplishpetals(Hickman1993). Thepetalsarestrongly

recurved(Kruckeberg1958). Thepodsarestraightand3 to 6 centimeters(1.2to

2.4 inches)long (Kruckeberg1958).

Streptanthusalbidusssp.peramoenusis distinguishedfrom thecloselyrelated

MetcalfCanyonjewelfiower (Streptanthusa/bidusssp.albidus)by its lilac-

lavendersepals.Streptanthusalbidusssp.albidushasgreenishwhite sepals

whicharepurple-tingedatthebase. Streptanthusalbidusssp.peramoenusalso

tendsto be lessrobustthansubspeciesa/bidus(Kruckeberg1958). Streptanthus

a/bidus ssp.peramoenuscanalsobe difficult to differentiatefrom Streptanthus

glandulosusssp.g/andu/osus(bristly jewelfiower). Streptanthusa/bidus ssp.

peramoenusplantsaregenerallymorerobust,lesshairy andhavelarger,pinker

(insteadofdarkpurple)flowers. However,depauperatesitesmayproduce

Streptanthusalbidusssp.peramoenusplantswhich look morelike Streptanthus

g/andu/osusssp.glandulosus,andStreptanthusglandulosusssp.glandulosus

variesin sizeanddegreeofhairiness(R. Raiche,pers.comm., 1992).

Historical andCurrentDistribution. - Accordingto Kruckeberg(1958),
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Streptanthusalbidusssp.peramoenusis foundin theOaldand-BerkeleyHills, on

Mount Diablo, in thehills aboveSunol, andon theridgesof SantaClaraCounty

(Figure11-35). RecentrecordsoftheCaliforniaNaturalDiversity DataBase

(1996)indicatethespeciesis knownfrom six occurrencesin AlamedaCounty,

threeoccurrencesin ContraCostaCounty,and 13 occurrencesin SantaClara

County. In AlamedaCounty,thespecieshasbeenfoundin threelocations:one

occurrencein theOaklandHills, onenearNiles, andfour in SunolRegionalPark

(CaliforniaNaturalDiversity DataBase1996). TheSunolRegionalPark

occurrencesapparentlyhavecharacteristicsofbothSreptandiusa/bidus and

Streptanthusg/andu/osus(Mayer eta/. 1994). Becausetheycouldbe

Streptanthusa/bidusssp.peramoenusorStreptanthusglandulosusssp.

g/andu/osus,clarificationofthe identityof theseplantsis needed(B. Olson,in

/itt., 1998). ThethreeContraCostaCountyoccurrences,includingonethathas

notbeenseensince1938,arein Mt. Diablo StatePark. Althoughnotshownin

FigureI-i, Mt. Diablo StateParkcontainsa serpentineformation(B. Olson,in

/itt., 1998). In SantaClaraCounty,threeoccurrencesarelocatedin the areaof

AndersonLakeeastofHighway 101,andninearedistributedfrom theCarlyle

Hills (southof Gilroy) northto the areaoftheSantaTeresaHills (California

NaturalDiversity DataBase1996).

ReproductionandDemography.- Streptanthusalbidusssp.peramoenusis an

annualherbflowering from April to June(SkinnerandPavlik 1994).

Streptanthusalbidusssp.peramoenuspopulationsareoftenspectacularwith

manylargeprofuselybloomingplants(R. Raiche,pers.comm., 1992).

Populationsizesrangefrom lessthanfifty to tensofthousands(CaliforniaNatural

Diversity DataBase1996). Detailsof reproductionanddemographyofthe

speciesareunknown.

Habitat andCommunityAssociations.- Streptanthusalbidusssp.

peramoenusgrowsbetween140 and 700meters(450to 2,300feet)in elevation

on serpentineoutcropson ridgesandslopes(CaliforniaNaturalDiversity Data

Base1996)in chaparralandvalleyand foothill grassland(SkinnerandPavlik

1994). Rarespecieswhichmayoccurwith Streptanthusa/bidusssp.peramoenus

includebay checkerspotbutterfly (Euphydryasedit/ia bayensis),coyotethistle
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Figure 11-35. Distribution of mostbeautifuljewelfiower(Streptanthusa/bidusssp.

peramoenus).Eachsymbolrepresentsone occurrencein CaliforniaNatural

Diversity DataBaserecordsexceptwheremorethanonesymbol is enclosedin a

polygon;in this case,all thesymbolsin thepolygontogetherrepresenta single

occurrence.
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(Ceanothusferrisiae),MetcalfCanyonjewelfiower(Strepranthusa/bidusssp.

a/bidus),Mt. Hamilton thistle (Cirsiumfontina/evar. campy/on),Presidioclarkia

(C/arkiafranciscana),andSantaClaraValleydudleya(Dud/eyaserc/ie//ii).

Associatedspeciesincludebigberrymanzanita(Arctostaphy/osglauca),buck

brush(Ceanothuscuneatus),Californiapoppy (Esc/ischo/ziaca/!fornica),dwarf

plantain(P/antagoerecta),andpurpleneedlegrass(Nasse//apu/c/ira) among

others. Non-nativespeciesassociatedwith Streptanthusalbidusssp.peramoenus

includefoxtail chess(Bromusmadritensisssp.rubens),pampasgrass(Cortaderia

jubata),slenderwild oat (Avenabarbata),soft brome(Bromushordeaceus),and

wild oat (Avenafarua)(CaliforniaNaturalDiversity DataBase1996).

Reasonsfor Declineand Threatsto Survival. - Streptanthusa/bidus ssp.

peramoenusis foundin 22 occurrenceson both public andprivatelands. Four

populationsarein SunolRegionalParkmanagedby theEastBay RegionalPark

District. Threepopulationsarein Mt. Diablo StatePark,includinga 1938historic

occurrence.SantaClaraCountylandscontainthreepopulations,two in Almaden

QuicksilverCountyParkandonein CaleroCountyPark. Ninepopulationsareon

privateland,eight in SantaClaraCountyand onein AlamedaCounty. Of these

privatelyownedparcels,two areon IBM land(CaliforniaNaturalDiversity Data

Base1996),oneis on landleasedby WasteManagementInc. from Oceanic

(CaliforniaNaturalDiversityDataBase 1996,CaliforniaDepartmentof Fishand

Game1 997a),andsix haveotherprivatelandowners.Ownershipinformationis

unavailablefor theremainingthreeknownpopulations(CaliforniaNatural

DiversityDataBase 1996).

In general,Streptanthusa/bidus ssp.peramoenusis threatenedby grazing,

development(Z. Chandik,in litt., 1994,SkinnerandPavlik 1994,California

NaturalDiversityDataBase1996),roadconstruction(CaliforniaNatural

Diversity DataBase1996),and invasionof non-natives(CaliforniaNatural

Diversity DataBase1996,B. Olson,in lilt., 1996). Grazingis athreatto one

populationin Mt. DiabloStateParkandto somepopulationsin SantaClara

CountywestofHighway 101 (CaliforniaNaturalDiversity DataBase 1996).

Developmentis particularlyathreatto theOaklandHills populationwhichoccurs

in abouta0.5 hectare(1 acre)lot in theCity of Oakland(B. Olson,in litt., 1994,
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CaliforniaNaturalDiversityDataBase1996)andto someoftheSantaClara

CountypopulationswestofHighway 101 (Z. Chandik,in /itt., 1994,California

NaturalDiversity DataBase1996). Populationsin Mt. Diablo StateParkmay

alsobe threatenedby off-trail travel,collectionandinvasionof non-native

grasses.PopulationseastofHighway 101 in SantaClaraCountymaybe

threatenedby landfill activities(thepopulationon WasteManagementland)and

roadconstruction.AlmadenQuicksilverStateParkwasformerlyanactive

mercurymine. IBM intendsto preservetheirsite(CaliforniaNaturalDiversity

DataBase1996).

ConservationEfforts. - Streptanthusalbidusvar.peramoenuswasdesignated

a CategoryI candidateby theU.S.FishandWildlife Servicein 1990(U.S. Fish

andWildlife Service1990). CategoryI includedspeciesfor whichsufficient

informationwas availableto supportaproposedlisting asthreatenedor

endangered,butwhich wereawaitingpublicationofa formallisting proposal.

TheCategory1 designationwasdiscontinuedin 1996,andmanyformerCategory

1 speciesarenowcandidatespecies.However,Streptanthusalbidusssp.

peramoenusis currentlyconsidereda speciesof concern(U.S. Fishand Wildlife

ServiceI996a,b).

ConservationStrategy.- Populationgeneticresearchcompletedto date

indicatesthat, becauseof geneticdifferencesamongpopulations,all populations

ofStreptanthusa/bidus ssp.peramoenusarevaluablegeneticresources(Mayer e

a/. 1994,M. Mayer, in /itt., 1998). Ensuringlong-termsurvivalof Streptanthus

albidusssp.peramoenusmustfirst focuson protectingandmanagingpopulations

attheknownlocationsby workingwith EastBay RegionalParkDistrict,

CaliforniaDepartmentofParksandRecreation,SantaClaraCounty Parks

Departmentandprivate landowners.Populationson privatelandshouldbe

protectedby landacquisition,conservationeasements,orothermeans.In general,

the largestpossibleblock of serpentinehabitatshouldbe protectedat eachsite.

Protectionshould,at least,involve securingthepopulationsthemselvesaswell as

a 150-meter(500-foot)buffer aroundeachpopulation,wherepossible,to reduce

externalinfluencesandallowexpansionofpopulations.In addition,other

unoccupiedhabitatatthesitesthat might providespacefor expansionofthe
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populationsandhabitatfor pollinatorsandseeddispersersmustbeprotected.
ManagementplansemphasizingStreptanthusa/bidusssp.peramoenusand other

specialstatusspeciesin theselocationsmustbe developedandimplemented.The

plansshouldincludeprovisionsfor standardizedannualmonitoring of

Streptanthusalbidusssp.peramoenuspopulationsto detenninedemographic

trends. Theplansshouldalso includestrategiesto minimizeknownthreatsat the

sitesaswell asto identify newthreatsastheymayappear.In particular,threats

from recreationalactivities,invasionof non-nativesandgrazingmustbe

eliminated. If newthreatsareidentifiedorothernewinformationbecomes

available,managementplansneedto bereevaluatedandrevised. Conservationof

Streptanthusa/bidusssp.peramoenuswill involve protectionin someareas

targetedashighpriority for baycheckerspotbutterfly (Euphydryasedit/ia

bayensis)recovery(e.g.Kirby Canyon). Otherspeciesthatmaybenefitfrom

conservationeffortsfor Streptanthusa/bidusssp.peramoenusincludecoyote

ceanothus(Ceanothusferrisiae),MetcalfCanyonjewelfiower (Streptanthus

a/bidusssp.a/bidus),Mt. Hamiltonthistle (Cirsiumfontina/evar. campy/on),

Presidioclarkia (Clarkiafranciscana),andSantaClaraValley dudleya(Dud/eya

setce//ii).

In additionto protectingknownsites,historic locationsandothersuitable

serpentinehabitatshouldbe surveyedto determinewhetherundiscovered

populationsexist. SurveysshouldincludeSunolRegionalParkto determinethe

identity of plantsfoundthere(seeHistoricalandCurrentDistributionabove)(B.

Olson,in /itt., 1998). If newpopulationsarediscovered,theyshouldbe protected

andmanagedasdiscussedabove. During thesesurveys,potentialintroduction

sitesmight alsobe identified.

Certaintypesof researcharealsohighpriority recoveryactivitiesfor

Streptanthusa/bidusssp.peramoenus.In particular,becauseStreptanthus

a/bidusssp.peramoenusco-occursin anumberof locationsin SantaClara

Countywith bay checkerspotbutterfly (Euphydryasedit/ia bayensis)and because

baycheckerspotbutterfly habitatbenefitsfrom vegetationmanagement,theeffect

of variousvegetationmanagementtechniques(e.g.grazing,mowing,and

burning)onStreptanthusalbidusssp.peramoenusneedsto beevaluated.It has
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beensuggestedthatgrazingis athreatto Streptanthusa/bidusssp.peramoenus

(CaliforniaNaturalDiversity DataBase1996). Evaluationofvegetation

managementtechniqueswill aid managersin selectingmanagementstrategiesthat

maintainbay checkerspotbutterflyhabitatwhile not adverselyaffecting

Strepainthusalbidusssp.peramoenus.Otherresearchareasthat areimportantfor

Streptanthusa/bidusssp.peramoenusincludetaxonomyandgenetics,seed

germinationandpropagationtechniques,demography(to identify limiting life

history stagesandinvestigatethesoil seedbank),andreproductivebiology

(mating system,dispersalandcolonization,pollination). Populationgenetics

studieswould be valuableto determinewhetherandto whatextentpopulations

throughouttherangeofthespeciesaregeneticallydifferent from oneanother.

To ensurethe long-termconservationofStreptanthusa/bidusssp.peramoenus,

22 populationsmustbe fully protectedandmanagedwith theprimaryintentionof

preservingthepopulationsin perpetuity. Thepopulationsmustalsobe stableor

increasingwith evidenceof naturalrecruitmentoveraminimumof 20 yearsthat

includethenormalprecipitationcycle(or longer if suggestedby theresultsof

demographicmonitoring). Until researchshowsotherwise,recoveryshould target

securingpopulationscontaininga minimumof2,000plantseach(but preferably

more). Theprobabilityofpopulationpersistenceoverthe long-termis expectedto

be higherfor largerpopulationsbecauselargesizedecreasesthelikelihoodof

reducedviability orpopulationextirpationsdueto randomdemographicor

geneticevents(BarrettandKohn 1991,Ellstrandand Elam 1993). Becausethe

populationsshouldrepresenttherangeofthespecies,populationsneedto be

protectedandmanagedin six areas:(1) theOaklandHills of AlamedaCounty, (2)

theNiles areaofAlamedaCounty,(3) SunolRegionalWildernessin Alameda

County,(4) Mt. Diablo StateParkin ContraCostaCounty(if theplantsare

Streptanthusalbidusssp.peramoenus),(5) theMorganHill areanorthwardin

SantaClaraCounty,and(6) southof MorganHill in SantaClaraCounty. To be

consistentwith theknowndistribution,50 percentoftheprotectedpopulations

shouldbein SantaClaraCountyin theMorganHill areanorthward. The

populationsin theSanJoseareashouldbe distributedapproximatelyone-thirdto

theeastandtwo-thirdsto thewestof Highway 101. In SantaClaraCounty,areas

to focuson includetheSantaTeresaHills, CaleroCountyParkandAlmaden

QuicksilverCountyParkwestofHighway 101 andtheKirby Canyonareaeastof
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Highway 101. Someof theseareaswill betargetedin thebay checkerspot

butterfly (Euphydryasedit/ia bayensis)recoverystrategies.If additionalsurveys

indicatedthattheactualdistributionof populationsis different (e.g.agreater

proportionof populationsis foundin AlamedaCounty),targetsfor protection

shouldbe changedsothat theyareconsistentwith thenewinformation. The

statusofStreptanthusa/bidus ssp.peramoenusshouldbe reevaluatedwithin 5

yearsofrecoveryplanapprovalorwhensurveysarecompleted,whicheveris less.

Theneedto list Streptanthusa/bidus ssp.peramoenusshouldbe consideredif the

criteriafor long-termconservationoutlinedabovearenotmetwithin 10 years

afterpublicationoftherecoveryplan.

0. Bay checkerspotbutterfly (Euphydryasedithabayensis)

1. Description and Taxonomy

Taxonomy. - Thebay checkerspotwasdescribedby Sternitsky(1937)asarace

on thebasisof its physicalcharacteristics.Dos Passos(1964)andnearlyall

subsequentpublishedtreatmentsrecognizethebay checkerspotasadistinct

subspecies.Thebay checkerspotis amemberof thefamily Nymphalidae,the

brush-footedbutterflies,subfamilyNymphalinae,tribeMelitaeini: the

checkerspotsandcrescents.

An anticipatedbook on thebutterfliesofCalifornia, by Emmeland Mattoon

(in press),is expectedto apply adifferentsubspecificnameto thebay

checkerspot,for reasonsof historicalprecedence.This terminologicalrevisionis

notexpectedto affect thescopeorvalidity of thebiological subspecies.

Description.- Thebay checkerspotis amedium-sizedbutterfly with a wing

spanofabout5 centimeters(2 inches). Theforewingshaveblackbandsalongall

the veinson the upperwing surface,contrastingsharplywith bright red,yellow

andwhitespots(Figure 11-36).

Identification. - Thebay checkerspotdiffers from LuEsther’scheckerspot

(Euphydryasedit/ia /uestherae)(a later-flying,Pedicu/aris-feedingsubspeciesof
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Figure 11-36. Bay checkerspotbutterfly (Euphydryasedit/iabayensis).Photoby

RichardA. Arnold, usedwith permission.
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Inner CoastRangechaparralin centralCalifornia)by beingdarker,andby lacking

arelatively uninterruptedred banddemarcatingtheouterwing third (Murphy and

Ehrlich 1980). Thebay checkerspotis not asdark andhasbrighterred andyellow

colorsthanthe islandcheckerspot(Euphydryasedit/ia insu/aris)(oftheChannel

Islandsoff southernCaliforniaandnearbymainland)(Emmel andEmmel 1975).

Theblackbandingon theforewingsofthebay checkerspotgivesamore

checkeredappearancethanin othersubspecies,suchasthesmallerQuino

checkerspot(Euphydryasedit/ia quino) ofsouthernCalifornia,orthemontane

subspecies(e.g.,theMono checkerspot,Euphydryasedit/ia monoensis).

2. HistoricalandCurrentDistribution

Thebaycheckerspot’shabitathasbeendescribedasconsistingofthreegeneral

types: 1) primaryhabitatoccurson nativegrasslandson very largeserpentine

outcrops,2) secondaryor“satellite” habitatislandsofsmallerserpentineoutcrops

with nativegrassland,typically capableofdevelopingrobustbaycheckerspot

populationsin yearsof favorableweatherwhenthehabitatis in goodcondition,

and 3) “tertiary” habitatareas,whereboth larval foodplantsoccuron soils not

derivedfrom serpentine,butwhichhavesimilaritiesto serpentine-derivedsoils

(U.S. Fishand Wildlife Service1987). All knowntertiaryareashavebeenlocated

in areasmappedgeologicallyasFranciscanformation,andtertiaryhabitathasnot

historicallysupporteddenseorpersistentpopulations. Overtheentire historic

rangeofthebay checkerspot,thetotal areaof suitableserpentinehabitatsdoesnot

exceed5,000hectares(12,000acres). All areasnoworrecentlyinhabitedby the

baycheckerspotareisland-likepatchesof suitablehabitatisolatedby intervening

unsuitablehabitatandurbandevelopment.

Historical Distribution. - Thebay checkerspotformerlyoccurredaroundSan

FranciscoBay, from Twin PeaksandSanBruno Mountain(westoftheBay) and

ContraCostaCounty(eastoftheBay) souththroughSantaClaraCounty(Figure

11-37) (MurphyandEhrlich 1980;Oplereta/. 1985,CaliforniaNaturalDiversity

DataBase1996). Beforetheintroductionof invasiveEurasiangrassesand other

weedsin the 1700’s,its distributionmayhavebeenevenwider. Areasfrom which

baycheckerspotpopulationshavegoneextinctinclude ContraCostaCounty
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(FranklinCanyonand MorganTerritory areas),AlamedaCounty (OaklandHills),

SanFranciscoCounty(Twin PeaksandMount Davidson),andSanBruno

Mountain,Buri Buri Ridge(Hillsborough),PulgasRidge(sometimesreferredto

as“SanMateo”),andRedwoodCity (partofthesitehistorically referredto as

Woodside)in SanMateoCounty(Murphy andWeiss1988a,CaliforniaNatural

DiversityDataBase1996). Habitatatthe location from whichthebutterfly was

originally described(Hillsborough)wasdestroyedby freewayconstructionand

suburbandevelopmentin the 1950’s(Murphyand Weiss1988a).

Current Distribution. - Studiesof thebay checkerspothavedescribedits

distributionasan exampleof ametapopulationand, in fact,populationstudiesof

thebutterfly wereinfluential in theformulationof themetapopulationconcept

(Ehrlichet a/. 1975, 1980,Harrison1994). A metapopulationis agroupof

spatiallydistinct populationsthatcanoccasionallyexchangedispersing

individuals. Thepopulationsin ametapopulationareusuallythoughtofashaving

interdependentextinctionandcolonizationprocesses,whereindividual

populationsmay“wink out” (go extinct)andlater“wink on” again(be

recolonizedfrom anotherpopulationthatis still extant). Thefrequencyoflocal

extinction,andtime until recolonization,vary widely from populationto

population,dependingon numerousdemographicandenvironmentalfactors,such

asthesizeandquality of thehabitat,distancefrom otherpopulations,sizeofother

populations,mobility of thespecies,and weather.

Thecurrentbay checkerspotrangeis muchreduced,andthebutterfly is

patchilydistributed. Becauseit occursasametapopulation,theexactdistribution

ofthebutterflyvariesthroughtime: sitesthatareunoccupiedoneyearmaybe

occupiedthenext,and viceversa(Wilcox andMurphy 1985,Harrisonet a/. 1988).

Therefore,any sitewith appropriatehabitatin thevicinity of thehistoric rangeof

thebay checkerspotshouldbe consideredpotentiallyoccupiedby thebutterfly.

FigureI-i showsapproximateareasofserpentinegeologywithin thehistoric

range,in SanFrancisco,SanMateo,ContraCosta,Alameda,andSantaClara

Counties,wherepotentialhabitatis likely to exist. Figure1-2providesgreater

detailon serpentinegeologyand soils in centralSantaClaraCounty,andFigure

11-37 showscurrentandhistoric locationswherethebutterfly is knownor was

11-177



knownto occur. Severalscatteredpopulationsofa P/anrago-feedingecotype(or

ecotypes)ofEuphydryasedit/ia areknownto occurto thesouthandeastofthe

rangeofthebay checkerspot,asfar asSantaBarbaraCounty(U. S. Fishand

Wildlife Service1987,ThomasReidAssociatesandMurphy 1997). The

subspecificstatusof thesepopulationsis unresolvedatthis time.

Researchershaveidentifiedtwo bay checkerspotmetapopulations,oneeachin

SantaClaraandSanMateo Counties(Murphy 1988). Although thebay

checkerspotdistribution in thesemetapopulationsis changeable,it is possibleto

identify coreareas:moderateto largeareasof suitablehabitatthatsupport

persistentbay checkerspotpopulations. Coreareasroughly correspondto primary

habitat.Thepatternof siteoccupancyby thebay checkerspotsuggeststhatcore

populationsprovidemigrantsthat colonizeunoccupiedhabitat. Extirpationin

secondaryandtertiary areasis common:colonizationand extirpationin these

areasmayoccurmorethanonceoveraperiodof severaldroughtcycles(Harrison

etal. 1988).

Therearecurrentlyfive knowncoreareasfor thebay checkerspot:oneon the

SanFranciscopeninsula,in SanMateo County(EdgewoodCountyPark),and

four in SantaClaraCounty. TheSantaClaracoreareasarearrayedalongan

unnamedridgeimmediatelyeastoftheSantaClaraValley,betweenSanJoseand

MorganHill, whichhasextensiveareasofserpentinesoils andexcellenthabitat

for thebutterfly. This ridge,oroneor morebay checkerspotpopulations

associatedwith it, hasbeenreferredto in avarietyof waysin thepast:“Morgan

Hill”, “Kirby Canyon”,“EastHills”, “EastCoyoteFoothills”, and “Coyote

Ridge”. This planrefersto theridgeasawholeasCoyoteRidge. Theridge is

mostlyin privateownership,andis largelyusedasgrazingland. Thefourcore

areasalongCoyoteRidge,heretermedKirby, Metcalf, SanFelipe,andSilver

CreekHills (Figure1-7),areseparatedby discontinuitiesin theserpentinesoils

andby unsuitablevegetation,suchastheriparianvegetationalongMetcalfCreek

(sometimesspelledMetealfe). Still, thesefourareasareall within butterfly flight

distanceof oneanother,anddispersalof bay checkerspotsamongthemis

doubtlessfrequent.
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Thefour core areason CoyoteRidgeprovideareservoircritical to thesurvival

oftheSantaClaraCountymetapopulationofbay checkerspots.Ofthetwo

metapopulations,theSantaClaraCountymetapopulationhasbeenconsideredto

havethegreatestchanceoflong-termpersistence(Murphy 1988,Murphy and

Weiss 1 988a). Thesecondmetapopulationhasa reservoirpopulationatthe

EdgewoodNaturalPreservein SantaMateoCounty. Thehabitatareafor the

Edgewoodpopulationis muchsmallerthanatCoyoteRidge,and it hasfewer,

smaller,andpoorerquality secondarysitesaroundit. Thetwo metapopulations

arepresentlyseparatedby about40 kilometers(25 miles), avery long distancefor

abay checkerspot,andsonaturalimmigrationbetweenthemis likely to be quite

rare.

Undiscoveredcoreareasmight yet exist in areasthat havenot beensurveyed,

but this is not likely becausemostofthe largemappedserpentineintrusions

supportingappropriatehabitatnearthebutterfly’s historic rangehavebeen

surveyedadequatelyto detecta corepopulation. Habitatrestorationcouldconvert

asmall populationinto acorepopulation,for examplein theSantaTeresaHills,

whereconsiderableserpentineareaexistsbutbeneficialmanagementof bay

checkerspothabitatis lacking.

Satelliteor secondaryhabitatareasaregenerallysmallerandcontainlesshigh-

quality habitatthancoreareas,andmayoccuratsomedistancefrom coreareas

(Harrisoneta/. 1988). Some,perhapsmany,satellitepopulationswould not be

sustainedin theabsenceof thelargerreservoirhabitatsalongCoyoteRidgeandat

EdgewoodNaturalPreserve(Figures1-7 and I- 6, respectively).Most satellite

habitatareasareprivatelyowned,with theexceptionoflandsownedby theSanta

ClaraCountyParksand RecreationDepartment--notablyportionsofSantaTeresa

CountyPark,CaleroCountyPark,andanewparkeastof SanMartin.

Despitetheweakerpersistenceof satellitepopulations,thereareseveral

reasonsto conservesecondaryhabitatandsatellitepopulationsofthebay

checkerspot.First, themetapopulationdistributionamongcoreandsatellite

populationsis partofthenaturalpopulationdynamicsofthebutterfly in its

currentenvironment. Second,thecore-satellitepopulationdynamicsofthebay

11-179



checkerspothaveimportantimplicationsfor populationand conservationbiology,

anddeservefurtherscientific study. Third, somesatellitepopulationsarelikely to

be valuableto thebay checkerspotasstepping-stonesfor dispersal.For example,

TulareHill appearsto provide an excellentstepping-stonefor dispersalofthe

butterflyacrosstheSantaClaraValley. Fourth,satellitepopulationsmayprovide

ahedgeagainstunusualor unforeseeneventsthat would otherwisedrivethebay

checkerspotto extinction. Disease,catastrophicfire, prolongedextremeweather,

air pollution,orclimatechangecould threatenoneormorecorepopulations--

eventsthat asatellitepopulationor two might survive,dueto isolation,

differencesin local serpentinesoils, airflow or local climatepatterns,or for

unforeseeablereasons.

PopulationStatus.- Themostinformativenumbersreflectingpopulation

statusofthebay checkerspotbutterfly arethetotal areathat it occupies,at present

considerablylessthan5,000hectares(12,000acres),andthenumberof

significantpopulations,currentlyonly four (Edgewood,Kirby, Metcalf, andSan

Felipe). Thenumberof individual adultsofthespecies,on theotherhand,varies

greatlyfrom yearto year,andwhile thetotal populationmayappearlarge,it is in

fact disturbingly low for a short-livedinsectthatrelieson high reproductive

outputto overcomehighandvariablemortality. Thenumbersof bothtotal

individualsandpopulationsof bay checkerspotundergolargefluctuations,andare

reducedby drought,heavyrains,habitatinvasionby non-nativeplants,fire,

pesticides,andothernaturalandhuman-causedfactors.

Thebest-studiedbay checkerspotpopulationsareon theJasperRidge

Biological Preserveof StanfordUniversity andtheKirby CanyonButterfly

Reserve,bothin SantaClaraCounty. Thesatellitebay checkerspotpopulationat

theJasperRidgeBiological Preserveof StanfordUniversity in northwesternSanta

ClaraCountyis ator nearextinction(20adults in 1994,80 in 1995,no adults

observedin 1996,5 malesand 1 femalein 1997:McGarrahan1997,McCabe

1997). TheKirby CanyonButterfly Reserve,atemporarilyprotected,1 07-hectare

(267-acre)areawithin theKirby corehabitatarea,supportsthousandsofadult bay

checkerspotsin mostyears. TheKirby populationhashistorically beenthelargest

baycheckerspotpopulation,but following theheavyrainsof 1998,theKirby
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populationwasunusuallylow. TheMetcalfandSanFelipepopulationsarenot

accuratelyknown,butarethoughtto be large,and in 1998werelargerthanKirby.

A 46-hectare(115-acre)butterfly preserveestablishedaspartofa development

agreementin aportionof theSilverCreekHills hasbeenmonitoredyearly since

1990. Thebaycheckerspotpopulationin theSilver Creekbutterfly habitat

conservationareainitially increasedsubstantially,but thencrashedfrom an

estimated40,000post-diapauselarvaein 1994 to 900in 1995andnearzeroin

1996. No larvaeweredetectedin 1997,but threeadultswereseen(Launeret a/.

1997). In partbecauseof recentattentionto managementand in partbecauseof

its proximity to otherbay checkerspotpopulations,theoutlook is hopefulfor this

preservedespitetherecentdiscouragingevents.TheSilverCreekHills serpentine

areaasa wholehasthepotentialto supporta corepopulationofbaycheckerspots,

but currentlyhasalesssubstantialpopulation.

Of thepresentcoreareas,EdgewoodNaturalPreserveprobablyhastheleast

capacityto supporta substantialpopulationof thebay checkerspot.However,the

populationtherein 1997wasreassuring,roughly estimatedto number10,000

post-diapauselarvae(S. Weiss,pers.comm., 1997).

3. Habitat and Life History

Habitat. - All habitatofthebay checkerspotexistson shallow,serpentine-

derivedorsimilar soils, whichsupportthebutterfly’s larval foodplants,aswell as

nectarsourcesfor adults. Theprimarylarval hostplantofthebay checkerspotis

dwarfplantain(P/antagoerecta),an annual,nativeplantain. Thebutterfly is

usuallyfoundassociatedwith populationsofP/antagoerectain grasslandson

serpentinesoils, notablysoils in theMontaraseries. In SantaClaraCounty,the

InksandClimarasoil seriesarerelatedsoils andoftenhaveinclusionsofMontara

(Soil ConservationService1974). A fewHennekesoils,which arealso

serpentine,occurwithin therangeofthebutterfly.

In manyyears,bay checkerspotlarvaerequirea secondaryhostplantspecies,

whentheplantaindriesupwhile larvaearestill feeding. Undertheseconditions,
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the larvaemoveontopurpleowl’s-clover (Casti//eja[Orthocarpus]dens~fiora)or

exsertedpaintbrush(Casti//ejaexserta[OrthocarpuspurpurascensJj,which

remainediblelater in theseasonthandwarfplantain(P/antagoerecta). Optimal

habitatcontainssubstantialdensitiesofP/antagoerecta,plus at leastone ofthe

secondarylarval hostplantspecies,andnectarplantsfor adults. Plantspecies

commonlyvisited for nectarincludedesertparsley(Lomatiumspp.),California

goldfields (Lastheniaca/Worn/ca[=chrysostomaJ~,andtidy-tips (Lay/a

p/atyg/ossa).

Currently,theonly areasin theSanFranciscoBayArea that supportthis

habitat,andthebay checkerspot,areserpentinesoils, whicharevery limited in

areaandpatchyin distribution. Thepresentassociationof thebay checkerspot

with serpentinesoils maybe theresultofhistorical factorswhichhavelimited the

essentialhabitatto thesesoils. Murphyand Weiss(I 988a)hypothesizedthatthe

speciesonceoccurredwidely on manygrasslandareasaroundSanFranciscoBay,

beforenativegrasslandcommunities--exceptthoseon serpentinesoils--were

largelyreplacedby amix ofalien grassesandforbs. Underthis hypothesis,the

currentassociationofbay checkerspotwith serpentinesoils would be aresultof

thepersistenceofnativegrasslandson thosesoils. Thelackofinformationabout

nativeCaliforniagrasslandecosystemsprior to the introductionofinvasive

Eurasianweedspreventstestingofthis hypothesis.Thereasonsfor therelative

resistanceofnativegrasslandson serpentineto invasionby non-nativegrassesand

otherplantsarenotcompletelyknown,butevidencepointsto infertility, poor

water-holdingcapacity,challengingchemicalcomposition,ora combinationof

thesefactorson serpentinesoils asresponsiblefor holdingtheinvadersback

(Huennekeet al. 1990).

TopographicDiversity. - Thetopographyof aserpentinegrasslandstrongly

influencesits ability to supportbay checkerspot(Weisset al. 1988, 1993,Murphy

andWeiss1988a). South-facingslopesare warmer,andthusdrier, than

north-facingslopes,becausesouth-facingslopesreceivemoresolarradiationon

clearspringdaysthandoesflat groundornorth-facingslopes. This variationin

thermalmicroclimateaffectsthetiming ofboth butterflyandhostplant

developmentondifferent slopes. Larvaeon warm,south-facingslopesdevelop
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fasterandemergeasadultsamonthor moreearlierthando larvaeon cool

north-facingslopes(Weisset a/. 1988). Hostplantsenescencealsodependson

solarexposure:hostplantson south-facingslopesflower andsenescethreeto

fourweeksbeforethoseoncoolerslopes.

Weiss(1996)hastermedtheracebetweenbutterflyandplantdevelopmentthe

“phenologicalwindow”: bay checkerspotsmustcompletetheirdevelopmentand

lay theireggsabout3 ormoreweeksbeforetheP/anagoerectasenesces,sothat

theirpre-diapauselarvaecangrowto sufficient sizeto survivethesummer.

Evidenceto datesuggeststhat coolslopesareespeciallyvaluableto thebutterfly

for survivingdroughtconditions,sinceP/antagoerectasenesceslaterthere.

However,larvalandpupaldevelopmentarefasteron warm slopes,anadvantage

in theraceif the larvaecanfind greenhostplants. Therelationshipbetweenslope

andhabitatquality is complex,andthespatialpatternofpre-diapausesurvival

acrossslopeschangesfrom yearto year. Bothwarm andcoolslopesareneeded

in differentyears,andthroughyearsofextremeweather,theavailability of

diversemicroclimatesata sitecanbe crucialto bay checkerspotsurvival.

Becausethephenologicalwindow shifts dependinguponthermalmicroclimateat

thegroundsurfaceaswell ason grossweatherpatterns,havingarangeofslopes

andexposureswithin aserpentinehabitatareaprovidesahedgeagainst

population-widereproductivefailure in yearswith extremeweather.Eventhe

hottestslopes,wherethechancesofpre-diapausesurvival aresmall,contributein

someyearsby providingearlyseasonnectar.

Reproduction.- Thebay checkerspot’slife cycle is closelytied to hostplant

biology. Hostplantsgerminateanytimefrom earlyOctoberto late December,and

senescefrom earlyApril to mid May. Mostof theactivepartsofthebay

checkerspotlife cycle also occurduring this time.

Thebaycheckerspotis univoltineandessentiallyannual(reproducingonce

anddying in a singleyear). Adults emergefrom pupaein earlyspring,andfeed

on nectar,mateandlayeggsduringaflight seasonthat typically lastsfor 4 to 6

weeksin theperiodbetweenlate Februaryto earlyMay. Male bay checkerspots

typically emergefrom theirpupae4 to 8 daysbeforefemales,andfind andmate
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with mostfemalessoonaftertheyemerge(Baughman1991). Malescanmate

multiple times,while mostfemalesarebelievedto mateonly once,althoughthey

arecapableofre-mating4 to 7 daysafterthefirst copulation,andsomefemales

havebeenfoundto carrymorethanone spermatophore(Labine 1964, 1966). The

averagelife spanfor adultsofboth sexesis about10 days,but individualshave

lived for over3 weeks(Ehrlich, unpublisheddata,cited in Baughman1991,R.

White, in /itt., 1998). Eggsaretypically laid in MarchandApril. Femaleslay up

to five eggmassesof Sto 250 eggseach,which theydepositnearthebaseof

Plantagoerecta,or, lessoften, Casti//e]adensflora andCasti//ejaexserta

(Murphyet a/. 1983,Weisseta/. 1988,R. White, unpublishedmanuscript). In

the laboratory,Murphy etal. (1983)observedlifetime productionofabout250to

1,000eggsby femalebay checkerspotson variousdiets,including about250 to

600 lifetime eggswithout food.

In othersubspeciesof Euphydryasedit/ia, adultssometimescongregateon

ridgetops to mate,notablywhenpopulationnumbersaresmall (Ehrlich and

Wheye1988). This “hilltopping” behavioris hypothesizedto aid in matelocation

andto increasematingsuccess.Bay checkerspotsshowslight hilltopping

tendencies(Baughmanetal. 1990,A. Launer,pers.comm., 1997).

Larval Development,Mortality, andDispersal.- Larvaehatchfrom theeggs

in about10 daysandgrow to thefourth instar (molt) in 2 weeksormore.

Plantagoerectais theprimaryfood plant, andmostlarvaefeedon it initially.

Larvaethat successfullyreachthe fourth instarenteraperiodof dormancy

(diapause)thatlaststhroughthesummer,whichtheypassunderrocksor in cracks

in thesoil (White 1987,Weiss 1996). Larvaethathavenot reachedthefourth

instarbeforethehostplant senescesor is defoliatedmustdisperseto find another

plant, ordie of starvation.Mortality is extremelyhighamongpre-diapause

larvae,usuallyin excessof 90 percent,andcanreach99 percent(Murphy 1988).

Figuresin Cushmanetal. (1994,theirTable2) suggestthatcombinedmortality

of eggandpre-diapauselarval stageswasabout97 to 99 percentat Kirby Canyon

in 1992--and1992wasagoodyear(above-averagerainfall andincreasing

numbersof bay checkerspotatKirby Canyon;Weiss1996).
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Somepre-diapauselarvaecansuccessfullyreachdiapauseby switchingto the

secondaryhostplant, purpleowl’s-clover (Casti//eja,eitherdensflora or exserta;

e.g., Singer1972 [asOrthocarpusdensflorus]). Sincetheysenesceslightly later,

thepresenceoftheseplantscanextendthefeedingseasonof pre-diapauselarvae

by severaldays,which is oftenall thatis needed.Themobility of pre-diapause

larvae is limited, however,sothesecondaryhostmustbegrowingnearthe

P/antagoerectahostplant. Singer(1972)alsoobservedthat pre-diapauselarvae

cansurviveto a laterdiapauseon P/antagoerectagrowingon soil disturbedby

Botta’spocketgophers(Thomomysbottae). Hostplantsongophermoundsstay

greenlonger,possiblydueto greaterwatercapacityandlongerroots in the

loosenedsoil. Therelativeimportanceof thisgophereffect on baycheckerspot

populationsis notknown.

Thesummerdiapauseendswith theonsetof thenextrainy seasonandthe

germinationofP/antagoerecta;the larvaethenresumeactivity, feedand

completetheirdevelopment(Singer1972,Murphy and Weiss1988a). These

larger,“post-diapause”larvaearequite mobile,andmaycrawltensofmeters

(yards)in searchof foodplantsor warmmicroclimatesin whichto baskor

pupate.Theypupateafterreachingaweightof 300 to 500 milligrams (0.01 to

0.02 ounce)(Singer1972;Weissa a/. 1988). Thepupaearesuspendedfrom

vegetationafew millimetersabovetheground(White 1986). This low position

maygainthethermalbenefitsofawarm groundsurface.Thetime from pupation

to emergenceasan adult variesfrom about15 to 30 days,andis stronglyaffected

by thermalconditions(White 1986,Weissetal. 1988). Thereis someevidence

that, in very dryyears,a fewlarvaemayenteraseconddiapauseandcomplete

theirdevelopmentthesecondspringafterhatching(White andLevin 1981,

Harrison1989,p. 1242,Weiss1996).

Sunexposurehasastrongeffect on temperatureandso on developmentrates

ofall kinds, including larval feedingand growthandpupaldevelopment.The

black larvaeofthebay checkerspotbaskin directsunto raisetheirbody

temperatures,andcrawl in activesearchof warm microclimatesorhostplants

(Weisset al. 1993). In sitesthathaveavarietyof slopeexposures,adult

oviposition(egg-laying)in avarietyof microclimatescombinedwith larval
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dispersalallows bay checkerspotpopulationsto takeadvantageofwarm andcool

slopesandhedgeagainstclimatic variability (Weisseta/. 1988). Theability of

larvaeto undergodiapausefor morethanoneyearis alsoapowerful mechanism

for thebay checkerspotto weatherclimatic extremes.

Mortality ofpost-diapauselarvaeis lower thanfor pre-diapauselarvae.

Ehrlich eta/. (1984)estimatedpost-diapauselarvalplus pupalmortalityat

roughly 75 percent. Mortality ofpupaewasestimatedby White (1986)at 53 to

89 percentat EdgewoodandKirby over3 years.Thelatterestimatesmaybehigh

if theexperimentally-placedpupaeusedby White weremoreexposedto

predators,parasites,or weatherthannaturally-placedpupae. Sourcesof mortality

for eggs,larvaeorpupaeidentifiedby White(1986)includepredation

(unspecified,butprobablyincludingsmallmammals,birds, andpredatory

invertebrates),inclementweather,disease,parasitism(notablyby atachinid fly,

Siphosturmiame/itaeaeCoquillet,andanunidentifiedlargeichneumonidwasp),

and crushing,commonlyby cattle. White (1986)suggestedthat a substantial

fractionofeggs,larvaeand pupaecouldbe lostto tramplingin areasthatare

heavily grazed.Adults anddiapausinglarvaeprobablyarenot asvulnerableto

trampling.

In general,persistenceof bay checkerspotpopulationsappearsto requirea

balancingact,betweenhighfecundityandhighandvariablemortality dueto

climaticfluctuations. An approximatecalculationshowstheprecariousnessof

this balance:givenan averageof400 lifetime eggsper femaleand a 1:1 sexratio,

total mortality from eggto adultmust be lessthan99.5 percentfor bay

checkerspotpopulationsto remainstableor increase.Eventhis extremelevel of

mortality is oftenequaledor exceededfor thebay checkerspotin nature.

Adult FoodHabits. - Adult bay checkerspotsfeedon thenectarof anumberof

plantsfoundin associationwith serpentinegrasslands,includingCalifornia

goldfields (Lastheniaca/Worn/ca[=chrysostomaJ~,tidy-tips (Lay/aplalyglossa),

desertparsley(Lomatiumspp.),scytheleafonion(Al//umfa/cWo/ium),seamuilla

(Mu//la mark/ma),falsebabystars(Linanthusandrosaceus),intermediate

fiddleneck(Amsinckiaintermedia),andotherspecies.Thefecundityofthe
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femalebutterfliesis significantly affectedby theavailability of nectar(Murphy et

al. 1983). Theeffectsofnectaravailability on malelongevity andreproduction

needto be investigated.

Adult Dispersal.- Adult bay checkerspotsareconsideredto be fairly sedentary

(Ehrlich 1961,Ehrlich eta/. 1975,Harrison1989),yet long-distancedispersalof

thespeciesis well documented.At JasperRidge,only 1.7 percentofnearly3,000

markedmalesand4.8 percentof 473 markedfemaleswerefoundto move

betweensubpopulationareas“C”, “G”, and“H”, whichareall within 500 meters

(1,600feet)ofoneanother,narrowlyseparatedby chaparralandoakwoodland

(McKechnieeta/. 1975). Within serpentinehabitatat Kirby Canyon,adult

movementsbetweenlocationsdeclineapproximatelyexponentiallywith distance:

10 to 15 percentofrecapturedbutterfliesarefoundabout100 meters(330feet)

from wheretheyweremarked,2 to 4 percentat500 meters(1,600feet),and

roughly 0.5 percentatdistancesof 1 kilometer(3,300feet)(FigureIV-l in Weiss

1996). However,Harrison(1989)documentedrecolonizationsof habitatareasup

to 4.5 kilometers(2.8miles) from CoyoteRidge,thesourcepopulation,possibly

implying greaterdispersalcapabilities. Bay checkerspotresearchershave

tentativelyidentifiedadistinctflight behaviorof butterfliesoutsideof appropriate

habitat,orofoccasionalindividualswithin habitat:theyfly higherabovethe

groundandmakeabeelineout of sight (S. Weiss,pers.comm., 1997,A. Launer,

pers.comm., 1997). Whenreleasedoutsideofappropriatehabitat,Harrison

(1989)observedbaycheckerspotmovementsof5.6 kilometers(3.5 miles) (I

male), 3 kilometers(2 miles)(1 female),and 18 movementsof 0.5 to 1 kilometer

(0.3to 0.6 mile). Onemarkedbay checkerspotindividual is knownto haveflown

betweenEdgewoodNaturalPreserveand JasperRidge,astraight line distanceof

7.6kilometers(4.7miles) (R. White, pers.comm., 1997). In all dispersal

observationsorexperiments,long-distancemovementsarehardto detect,andthus

theirfrequencyand importanceareunderestimated.

Harrison(1989)speculatedthat colonizationofdistantserpentinehabitat

requiresa largesourceofbay checkerspotbutterflies,asmall numberof which

disperserandomlyoverconsiderabledistances.Dispersaldistancesof

Euphydryasedit/ia, includingbay checkerspot,canvary from populationto
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populationandfrom yearto year,dependingonenvironmentalconditions(White

andLevin 1981). Dispersalof evensmall numbersof individualsis significant,

becausejust afewgravid females(carryingfertilized eggs),perhapsevenone

underfavorableconditions,canestablishorrenewapopulation.

RelationshipBetweenWeather,Habitat andPopulationFluctuations. - Bay

checkerspotpopulationsare very susceptibleto weather-inducedpopulation

fluctuations. Populationreductionsby afactorof 40 havebeenobservedin a

singleyear(Weiss1996). Weathercaninfluencethebay checkerspotin several

ways,including timing of theadultflight period,timing ofhostplant senescence,

andlarval survival. Thenumberofbutterfliesmayincreasemarkedly(e.g., 10

times) following favorableyears(Weiss1996). Populationscancrashfollowing

poorconditions,asoccurredduring the 1975 to 1977drought. Larval hostplants

senescedextremelyearlyduringthis period,andmanysatellitepopulationswere

extirpated(Harrison1989;Ehrlichet a/. 1980),including, it is believed,all but the

largestpopulation(s)in SantaClaraCounty(theCoyoteRidgepopulations;

Murphy andWeiss1988a). Heavyrainscanalsocausepopulationcrashes

(Dobkineta/. 1987). Changesin bay checkerspotpopulationsizesarelargely

regulatedby survivalofpre-diapauselarvae(Singer1972,Weissa a/. 1988,

MurphyandWeiss1992),which in turn is controlledlargely by thetiming of

adultbutterflyemergenceandegglaying relativeto thetiming ofhostplant

senescence(“phaserelationship,”“phenologicalwindow”; Dobkin et al 1987,

Murphyet a/. 1990,Weisseta/. 1988,Weiss1996).

While weatherpatterns(density-independent)usuallyexerta stronger

influenceon populationchangesthando density-dependentfactors,weakdensity-

dependencemayoccasionallyoccurif post-diapauselarval feedingin December

throughMarch causesheavydefoliationof larval foodplants(Harrisona al.

1991,Weiss1996).

PopulationandMetapopulation Viability. - Twopublishedstudieshave

consideredthefutureviability of bay checkerspotpopulations:Foley (1994)

modeledthe extinctionprobabilityoftwo JasperRidge subpopulations(“C” and

“H”) andconcludedthat, usingconservativeestimatesofpopulationparameters,
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theexpectedtime to extinctionwasbetween50 and70 yearsfor thetwo

subpopulations.Usingmoreoptimisticassumptions,theexpectedtimes to

extinctionstill remainedunder300years. SubpopulationC hassincegone

extinct,andH is nearextinctionasof 1997(McCabe1997).

Thesecondstudyoutlinedthestructurefor apopulationviability analysis(a

detailedmodelattemptingto assesstheprobabilityof futuresurvivalofa

populationora species,usefulin identifying keyfactorsinfluencingthe

likelihoodofsurvival) for thebay checkerspot(Murphy etal. 1990). Themodel

frameworkincorporatedenvironmentalfactorsandmetapopulationstructure,and

identifiedkey informationneedsfor completingapopulationviability analysisfor

thespecies.Initial resultsofmodelingfor theirstudy includedtheobservation

that weather,particularlythetiming anddurationofrainfall during thegrowing

season,stronglyinfluencebutterflyphenology. Theauthorsconcludedthat

habitatheterogeneityis an importantelementof habitatquality for thebay

checkerspot.An accuratepredictivepopulationviability analysiswould require

thefollowing information,which is currentlyunavailable(Murphyet a/. 1990): 1)

quantificationofkey life history parameters,andofthevariancesassociatedwith

parameterestimates(which is complicatedby ahighlyvariableenvironment);2)

how factorsotherthantopographyinfluenceresourceavailability and other

componentsofhabitatquality; and3) anunderstandingofdispersalbehaviorand

the colonizationprocess.

4. Reasonsfor Declineand Threats to Survival

Reasonsfor Decline. - Primaryreasonsfor thedeclineofthebay checkerspot

arehabitatdegradationandloss, causedby non-nativeplantsdisplacingor

reducingnativefoodplants,andby urbanandsuburbandevelopment.The

extirpationof severalpopulationshasbeenwell documented(Murphy andWeiss

1 988a). At thetime of listing in 1987,sufficienthabitatto supportpersistent

populationsofthebay checkerspot(onascaleofdecades)existedon asfew as2

of 16 historic localities ofthebaycheckerspot.At thepresent,only Edgewood

NaturalPreservein SanMateoCountyandCoyoteRidgein SantaClaraCounty

supportlargepopulationsof bay checkerspots.
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Habitatlosshasreducedthenumberandthesizeofextantbay checkerspot

populations.Smallerpopulationsaremorevulnerableto extinctiondueto

naturallyoccurringeventssuchasdrought. Further,habitatreductionlowers

overallhabitatquality by reducingthediversity of microclimatesand foodplants

availableto larvaeandadults. Destroyingserpentinehabitatsorreducingthemto

non-viablesizeshasalsoeliminatedstepping-stonehabitatsand increasedthe

averagedistancebetweenpopulationsandhabitatpatches,makingrecolonization

moredifficult.

Prior to the listing of thespecies,two primaryhabitatareasbelievedlarge

enoughto supportpersistent,“core” populations,nearHillsboroughand San

Mateo in SanMateo County,wereconvertedto roadsorhousing,with even

greaterlossesof secondaryandtertiaryhabitatareas(extirpationfrom 29 of32

probablesecondaryareas,and5 of8 knownsecondaryareas;probablyrecent

extirpationfrom at least5 of 6 knownareasofmarginalhabitat,andfrom more

than9 likely suchareas;U.S. Fishand Wildlife Service1987). Severalareasof

serpentinesoils in SanFranciscohavebeencoveredby thecity for decades(e.g.,

HuntersPoint); theirpastpotentialfor supportingthebay checkerspotis

unknown. Sincelisting, thedestructionof serpentinehabitatswithin therangeof

thebutterflyhasslowedconsiderably,butcontinuesata low rate,primarily in

suboptimalhabitat.

Habitatfragmentationhasbeenafactorin the degradationof bay checkerspot

habitat,asillustratedin Figure2 of MurphyandWeiss(1988a). In SanMateo

County,what wereoncefourpatchesof serpentinehabitathavebeencarvedover

theyearsinto 11 pieces.Given thefactthatbay checkerspotstendto avoid

leavinghabitat(Ehrlich 1961, 1965),andthat someofthe 11 fragmentsare

separatedby asix to eightlanehigh-speedfreeway,1-280,thepotentialfor a

decliningpatchto be supplementedorrecolonizednaturallyfrom anextant

populationin adifferentpatchis small. Thus,whatwereoncefour sizeable

populationsweresplit into severalsmalleronesforcedto functionindependently.

For example,thebay checkerspotpopulationon SanFranciscoWaterDepartment

land(the“Triangle”) thatwasseparatedfrom theEdgewoodNaturalPreserve

populationby theconstructionof1-280declinedaftertheroadwasconstructed
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and is currentlyextirpated,despiteoccasionalimmigrantsfrom thepark (A.

Launer,pers.comm., 1997). Only EdgewoodNaturalPreserve,containingthe

largestofthe 11 remaininghabitatfragments,still supportsa significant

population. In additionto the lossofhabitatareathataccompaniesit, habitat

fragmentationincreasesexternalthreatsby bringingsourcesof disturbancecloser

andincreasingtheamountofhabitatnearedges.Managingtheconservationof

manysmall, disjuncthabitatfragmentsalsopresentsconsiderablebiological and

operationaldifficulties (Ehrlichand Murphy 1987).

Droughtandotherextremesofweatherhavebeenimplicatedin morethanone

periodofdeclineof bay checkerspotpopulations,althoughpopulationresponses

arenot alwaysclearcut(Ehrlichetal. 1980,Weiss1996). Certainlyweather

affectstheirpopulations,butbay checkerspotshavebeenin theBay Areafor a

long time,despiteevidencefor droughtsin northernCaliforniawithin the last

millenniumthatwerefar moresevereand long-lastingthanany recordedin

historic times (Stine1994). This, plus thehighreproductivepotentialofthebay

checkerspotsuggestthatthespeciesis well-adaptedto survive andrecoverfrom

droughtandotherextremesof climate,andthat its failure to recoverfrom recent

weatherextremesmaybe dueto other,probablyhuman-caused,factors.

Thefinal rule listing thebay checkerspotasathreatenedspeciesdiscussedthe

roleof livestockovergrazingplus droughtin theextinctionof severalpopulations.

While overstockingmayadverselyaffectthespecies,sustainablegrazingpractices

normallyseemto be compatiblewith themaintenanceof bay checkerspot

populations. In somepartsofits range,grazingis usedasahabitatmanagement

tool (ThomasReidAssociatesandMurphy 1987,Murphy 1988,Weiss1996).

Threats to Survival. - Urbanand suburbangrowthin thespecies’range

continuesto threatenbay checkerspothabitat. Sincethespecies’listing in 1987,

numerousprojectshaveinvolvedtheU.S. FishandWildlife Serviceunderthe

auspicesoftheEndangeredSpeciesAct, becauseof potentialimpactsto thebay

checkerspot.In 1995and1996,eightprojectsrequiredtechnicalassistanceand

five projectsrequiredinformal consultationwith theU.S. FishandWildlife

Service,regardingpotentialprojectimpactsto thebay checkerspot.
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HabitatLossandFragmentation.Severalcurrentlyproposedor contemplated

projectswould affect serpentinegrasslandhabitatin therangeofthebay

checkerspot,includingCerroPlata,MetcalfRoadwidening,Richmond/Young

Ranches,andCaleroLakeEstates,in SantaClaraCounty.

TheproposedCerroPlataprojectin easternSanJosewould constructhousing

andagolf courseon a largeamountofserpentinegrasslandin theSilverCreek

Hills bay checkerspotpopulationarea. Totalprojectareais approximately232

hectares(575 acres),mostofwhich is on serpentine.As notedabove,theSilver

CreekHills couldsupporta corepopulationfor thebay checkerspot,althoughthe

populationis currentlysubstantiallysmaller. TheU.S. FishandWildlife Service

believesthattheEnvironmentalImpactReportfor theCerroPlataproject

underestimatedtheamountof bay checkerspothabitaton thesiteand

consequentlythepotentialprojectimpacts.Thesiteownerand consultantsare

currently preparingaHabitatConservationPlan(HCP) (aconservationplan

developedby non-Federalpartiesapplyingundersection10 oftheEndangered

SpeciesAct for apermit for incidentaltaking of listed species)aspartof arevised

developmentproposalfor thesite.

A proposedprojectto widenand straightenaportionofMetcalfRoadin the

City of SanJosewould impactadjacentserpentinehabitats,increaseroadkills of

bay checkerspots,andimprovehumanaccessto CoyoteRidgeandhighly

significantbay checkerspothabitat:theKirby, Metcalf, and SanFelipe core

populations.This projectwould alsoimpactthefederallythreatenedCalifornia

red-leggedfrog (Ranaauroradrayonii) aswell asseveralserpentine-associated

plantsthat arelisted orrare. TheU.S. FishandWildlife Servicehas

recommendedthattheU.S. Army Corpsof Engineersconsultundersection7 of

theEndangeredSpeciesAct regardingthis project.

YCS InvestmentsofSanFranciscoandtheownersof theRichmondRanchare

pursuinga735-hectare(1,817-acre)extensionof theCity of SanJoseUrban

GrowthBoundaryto includeportionsofYoungRanch,RichmondRanch,and

smalleradjacentproperties.Theproposedextensionwould includelargeareasof

serpentinehabitatin theMetcalfbay checkerspotpopulationarea.Theapplicants
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haveproposedthecreationof aplannedresidentialcommunityof up to 2,450

dwelling units,a golf course,andcommercial,resort,andmiscellaneoususesin

thisarea(City of SanJose1997).

CaleroLakeEstatesis an incompletehousingsubdivisionin the southernSanta

TeresaHills, abuttingSantaTeresaCounty Park. Serpentinegrasslandsandbay

checkerspotsoccurwithin thesubdivisionandon adjacentlands.

Ongoinghumanpopulationgrowthandexpandingdevelopmentin thegreater

SanFranciscoBay Areawill continueto placepressureson theserpentine

grasslandhabitatofbay checkerspotsfor theforeseeablefuture. For example,

sizeableandvitally importantareasofbay checkerspothabitatlie within thelimits

of therapidlygrowingCity of SanJose. TheCaliforniaCourtofAppealrecently

ruled,in responseto acitizens’ suit regardingtheproposedCerroPlataproject

site,that theCity of SanJose’szoning neednotbe consistentwith its General

Plan(SanJoseMercuryNews,May 10, 1997,p. 2B). TheU.S. FishandWildlife

Serviceis concernedthattheCity of SanJosethereforemaybe limited in its

ability to guidegrowthanddevelopmentawayfrom environmentallysensitive

areas.

InvasivePlants. Invasionof nativegrasslandsby non-nativespeciesis widely

seenasoneof themajorcausesof declineof thebay checkerspot.Serpentine

habitatsarenotcompletelyimmuneto invasionby non-natives,sonon-native

invasiveplantspresentacontinuingthreatto thebutterfly. For example,non-

native grassgrowthin theSilver CreekHills hasbeenobservedto chokeout the

hostplantsofthebay checkerspot(R. White, pers.comm., 1997,A. Launer,pers.

comm., 1997, 5. Weiss,pers.comm., 1997,D. Murphy,pers.comm., 1997),and

yellow starthistle (Centaureaso/stitia/is)hasinvadedsomeserpentineareasof

EdgewoodNaturalPreserve.Certaineucalyptusspecies(Eucalyptusspp.)can

grow in serpentine,anddestroybutterfly habitatwith their litter andshading.

New invasiveplantscontinueto be introducedto northernCaliforniathrough

gardens,landscaping,andaccidentalmeans.

Thenegativeimpactof invasiveplantson serpentinehabitatsis increasedby
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Chiariello,pers.comm., 1997). Homeowners,businesses,andpublic agencies

makewidespreaduseof carbaryl(an organophosphate)orBaci//usthuring/ensis

var. kurstaki(adisease-causingbacterialstrain specificto Lepidoptera[butterflies

andmoths])(“Bt”) to controlCaliforniaoakworm(Phryganidiaca/Worn/ca:

Dioptidae)andothermothlarvaethat sometimesdefoliateoak trees(M.L. Flint,

pers.comm., 1997). Drift or directapplicationofherbicidesmaydamagebay

checkerspothostplants.

RoadKill. Direct strikesandturbulencedueto vehiclesdrivingon public

roadscausean unknownamountof mortality andinjury to bay checkerspots

annually.

ImpactsofResearch.Bay checkerspotresearchhasbeencarriedouton the

JasperRidgeBiological Reservesince 1960. Harrisonetal. (1991)estimatedthe

effectsof collectionof bay checkerspotindividualsfor thisresearchon two Jasper

Ridgesubpopulations.From 1960 to 1983,between0 to 385 (mean57.3)bay

checkerspotadult femaleswereremovedannuallyfrom oneorboth of these

subpopulations,for electrophoresisandotherpurposes.During this time,the

estimatednumberoffemalebutterfliesin thetwo subpopulations(combined)

rangedfrom 112 to 8,228,andthenumberremovedaveraged6.1 percentofeach

population(range:0 to 27.5 percent;Harrisonetal. 1991). Usingpopulation

simulationmodels,theauthorsconcludedthatbay checkerspotnumberswere

extremelyvariablebecauseof environmentalvariability; andthat thepopulation

reductionsdueto removalfor studyweresmall comparedto naturalvariability

and werenot statisticallydetectable.Themodelsdid indicate,however,that

collectionsmayhaveincreasedthechancesofextinctionfor thetwo populations,

with an effect rangingfrom negligibleto a 15 percentincreasein extinction

probabilityover 30 yearsdependingon modelassumptions.

Ehrlich andMurphy (1987)reportedthatfoot-traffic associatedwith intensive

studyofoneJasperRidgepopulationhadasignificantimpacton theareas

vegetation,andsuggestedthatbutterfly eggs,larvae,andpupaealsomayhave

beendestroyedby thetrampling. OriveandBaughman(1989)studiedtheeffects

ofa mark-and-recapturestudyon thebaycheckerspoton JasperRidge,andfound

11-196



thathandlingby experiencedresearchersdid not significantly increaseobservable

wing-wear.

EffectsofClimateChange.Thebay checkerspotwould likely be very

sensitiveto climatechange,becauseits developmentandmortality arecritically

dependenton temperatureandthedevelopmentof its hostplants,which in turn

arecontrolledby climate(MurphyandWeiss 1992). Climate modelsdo not yet

agreeon exactlyhowglobal climate changeis expectedto changeBay Area

climate,but bothtemperatureandrainfall arelikely to be affected. Murphy and

Weiss(1992)arguethat theKirby bay checkerspotpopulation,the largestand

sometimesconsideredthemostviablepopulation,is notwell-bufferedagainst

climaticchange.This areareceivestheleastrainfall in thespecies’range,and

manysmall populationsin theareadisappearedduringthe 1975to 1977drought,

whereassmall populationsin wetterSanMateoCountysurvived. Simulation

modelingsuggestedthatthreeout offour climate-changescenarios(colderand

wetter,colderanddrier, warmeranddrier) would adverselyaffectthebay

checkerspot,aswould achangein thetiming ofrainfall (Murphy andWeiss

1992). Climatechangemight alsoaffect therelativedominanceofnativevs.non-

nativevegetationin serpentinehabitats.Becausetherecanbe little local control

over global climatechanges,preservationofbay checkerspothabitatsand

populationsin asbroadarangeof local climateconditionsaspossibleis prudent.

GopherControl. Althoughspeculative,it is conceivablethatgophercontrol

couldadverselyaffect thebay checkerspot.Singer(1972)notedthat bay

checkerspotlarvaecansurvivelaterin thespringon P/antagoerectagrowingin

earthdisturbedby gophers.Presumablythe loosenedearthallowsdeeperroot

penetrationandholds morewater. Ontheotherhand,disturbanceby gophers

mayalso encourageweedgrowth.

5. ConservationEfforts

Thebay checkerspotwasfederally listedasthreatenedin 1987 (U.S. Fishand

Wildlife Service1987). Critical habitathasnotbeendesignatedfor thebay

checkerspot.On September11, 1984(U.S. FishandWildlife Service1984),five
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areastotalingabout3,300hectares(8,300acres)wereproposedascritical habitat:

1. Approximately80 hectares(200acres)on SanBrunoMountain;

2. Approximately240 hectares(600acres)in EdgewoodCounty Park

andadjacentSanFranciscowatershedlands;

3. Approximately24 hectares(60acres)in RedwoodCity alongthe

city boundarybetweenRedwoodCity andWoodside;

4. Approximately300hectares(760acres)in theJasperRidge

Biological Preserveof StanfordUniversity;and

5. Approximately2,700hectares(6,678acres)on CoyoteRidge

(“Morgan Hill zone”).

Eachoftheseareascontainsappropriatesoils thatsupportlarval foodplants

andadult nectarplantsof thebay checkerspot.Not all of thevegetationwithin

eachproposedareawassuitablehabitatfor thebay checkerspot,sincethepurpose

ofcritical habitatdesignationis to highlight easilyidentifiableboundariesthat

encompassoneormoreareasof habitatthatmeetsthe needsofthespecies.The

Servicefoundthat critical habitatwasnotdeterminableatthetime of listing ofthe

speciesasthreatened(U.S. Fishand Wildlife Service1987).

ResearchandMonitoring. - Baycheckerspotshavebeentheongoingsubject

ofa long-termresearchprograminitiated by PaulEhrlich ofStanfordUniversity

in 1960,andwhichhasbeencarriedout by Ehrlich, colleaguesandtheirstudents

(Ehrlichet a/. 1975,Ehrlich andMurphy 1987). Theirresearchhascoveredmany

aspectsofbaycheckerspotbiology, butparticularlytheirpopulationbiology, and

hasincludedfield studiescarriedout atJasperRidge,Kirby Canyon(seebelow),

EdgewoodNaturalPreserve,andotherlocations.Theunderstandingofbay

checkerspotbiology thathasresultedfrom thiswork hasgreatlyenhancedthis

recoveryplan,andshouldcontinueto contributeto theconservationof the

butterfly andotherserpentine-associatedspecies.Muchof theresearchis now

carriedoutundertheauspicesoftheCenterfor ConservationBiology in the

DepartmentofBiological Sciencesat StanfordUniversity. Scientistsatthe

Centerarealsoactivelyinvolved in monitoringbay checkerspotpopulations

throughoutits range.
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JasperRidgeBiologicalPreserve.- This 500-hectare(1,200-acre)areais

ownedby StanfordUniversityandoperatedasa biologicalpreserve.The

serpentinegrasslandareasofthepreserve,totalinglessthan 10 hectares(25acres)

containtheJasperRidgebay checkerspotpopulation. Numerousfield research

projectsarecarriedoutatthepreserveby Stanfordfaculty, students,and

associates.Thereis no conservationeasementorotherformaldeedrestrictionon

useof theland.

Kirby CanyonLandfill. - Shortly beforelisting thebay checkerspot,theU.S.

FishandWildlife Serviceenteredintoaconservationagreementwith Waste

Managementof California,Inc., andtheCity of SanJose.This agreementwas

madeunderprovisionsofsection7(a)(4)of theEndangeredSpeciesAct, and

providesmitigation andcompensationfor thetakeofbay checkerspotsdueto the

constructionand operationofa landfill at Kirby Canyon,locatedin andadjacent

to the largeKirby bay checkerspotpopulation. Principalprovisionsofthe

agreementinclude1) limited impactsto thetotal areaof bay checkerspothabitat,

with impactsconcentratedin lowerquality habitat,2)phasedlandfill use,with

restorationof filled areaswith appropriatevegetation,3)a 15-yearleaseof 107

hectares(267acres)of highquality habitatfor purposesofbay checkerspot

conservationfrom CastleandCookeCalifornia, Inc.,4) restorationand

managementofbay checkerspothabitat,5) monitoringbay checkerspot

populationsand habitat,6) possibleacquisition(forprotection)ofbaycheckerspot

habitat,and7) establishmentofatrust fundto financethemeasuresofthe

agreement(Murphy 1988).

Currently,revegetationefforts at Kirby Canyonarebehindtheoriginal

schedule,in largepartdueto lower thanexpectedratesoflandfill filling andcell

closure. WasteManagementhasvoluntarily committedto 50 percentfundingof

theagreementfor an additional3 yearsbeyondtherequired10 yearperiod,now

ended.

WasteManagementhasshowncooperativeinterestandthe 1986conservation

agreementhashelpedmitigatetheeffectsofthe landfill. Theagreementhasmade

afewconcreteadvancesin theconservationofthebay checkerspot,however,
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permanentprotectionofbay checkerspothabitathasnotbeenachievedyet. The

15-yearleaseofsomeofthemostdenselypopulatedhabitatin theworld for bay

checkerspotendsin lessthan 5 years. Approximately$300,000is currentlyin the

trust fund,whichcouldbe appliedtowardprotectionofhabitatfor theKirby core

population.

SilverCreekButterfly ConservationArea. - A housingandgolf course

project,associatedwith theSilver CreekValleyCountry Club andSheaHomesin

theSilver Creekarea,ledto anotheragreementto protectbay checkerspothabitat.

Constructionof about1,500homesanda golf courseon morethan600 hectares

(1,500acres)in theSilverCreekValley,eastofSanJose,resultedin lossof

approximately7.5 hectares(18.5acres)of serpentinehabitatfor thebay

checkerspot.As compensation,in 1991,SheaHomesestablishedapermanent,

46.69hectares(115.4acres)butterfly habitatconservationareain the SilverCreek

Hills, and providedfor managementand 10 yearsof monitoringofthereserve.

SheaHomesalso deposited$100,000to anaccountdedicatedto regional

conservationof thebay checkerspot;this moneyis availablefor useatthe

directionoftheU.S. FishandWildlife Service. After theSilverCreekValley

CountryClubprojectis complete,SheaHomeswill turn overresponsibilityfor

thebutterfly habitatconservationareato theSilver CreekValley CountryClub

HomeownersAssociation.

After the establishmentof theSilver CreekHills butterfly habitatconservation

area,thepopulationofbay checkerspotwithin thehabitatreserveincreased

markedly,to low tensof thousandsof adultsin 1993 and 1994. Subsequent

delaysin implementingnecessarymanagementactionsarethoughtto havecaused

thedramaticcrashofthis populationin 1995and1996. In 1997,no post-diapause

larvaewerefoundandonly threeadultswereobservedin theannualmonitoring.

Nevertheless,with propermanagement,thispopulationhasgoodpotentialto

recoverfrom its currentlow level. Substantialpopulationsofbay checkerspotare

locatedonnearbypropertyin the Silver CreekHills andin thenearbySanFelipe

habitatarea.

EdgewoodNaturalPreserve.- TheEdgewoodpopulationin SanMateo
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Countywasformerlythreatenedby proposedgolf coursedevelopmentin

EdgewoodCountyPark,however,its positionis now moresecure.In 1993,the

SanMateoCountyBoardof Supervisorsclosedthe golf courseissueandadopted

aresolutiondesignatingEdgewoodCountyParkanaturalpreserve--~~ascenicand

naturalareawhereoutstandingfeaturesaswell assignificantwildlife habitatsare

preservedin theirpresentstatefor theenjoyment,educationandwell-beingofthe

public” (SanMateoCounty1996). TheCountyalsomodified its agreementand

easementwith theMidpeninsulaRegionalOpenSpaceDistrict to prohibit golf

coursedevelopmentandto emphasizenaturalresourcepreservationandlow

intensityrecreationin thepark. A draftmasterplanfor theparkhasbeen

published,which outlinesmeasuresto protectserpentinegrasslandsand their

sensitivespecies,including thebaycheckerspot(SanMateoCounty 1996).

Introductions. - Establishmentofnewbay checkerspotpopulationswas

investigatedby Harrison(1989). Sheexperimentallytranslocated100 post-

diapauselarvaeto eachof 38 serpentinegrasslandareas,from 0.1 to 120 hectares

(0.25to 300 acres)in size. Successin establishingnewpopulationswasrelatively

low--24percentsurvived3 years--possiblybecauserainfall waslow in thewet

seasonfollowing establishment.

SanBruno Mountain Habitat ConservationPlan. - Only one Habitat

ConservationPlanpotentiallyaddressingthebay checkerspothasbeenprepared:

theSanBruno MountainAreaHabitatConservationPlan. Adoptedin 1983,this

wasthefirst HabitatConservationPlan,coveringsome1,400hectares(3,400

acres)in northernSanMateoCountyandidentifying 7 animal species(including

thebay checkerspot,which wasnot listed atthetime) and44 plant speciesto be

conserved.However,thefocusoftheplan is thetwo butterfly specieslisted at the

time(missionblueand SanBruno elfin), thecallippesilverspotbutterfly, and

theirhostplants.Thepermitissuedby theU.S. FishandWildlife Servicefor the

San Bruno Habitat ConservationPlan (PRT 2-9818,expires March 31, 2013)
currently has no provision for incidental takeofbay checkerspots. The species

wasextirpated from the Habitat ConservationPlan areaaround 1986 by fires,

non-nativeplant invasion, and natural fluctuations. Reintroduction ofthe bay

checkerspoton SanBruno Mountain is an objectiveof thisplan.
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6. RecoveryStrategy

Therecoverystrategyfor thebay checkerspotis discussedbelowwith tasks

listed in approximateorder ofimportance.This strategyincludestheconservation

measuresrecommendedby Murphy and Weiss(1988a)to ensurelong-term

survival ofthebay checkerspot.

Habitatprotectionwill be essentialto bay checkerspotrecovery. Factorsto

considerin decidingwhich habitatareasto protectshouldinclude: 1) habitatsize

andquality, including habitatdiversity; 2) locationin relationto otherhabitat

patches,andto corepopulations;3) presence,currentor historic, of bay

checkerspots;and4) easeandcostof protection. Habitatprotectionshould

includebuffer zonesasnecessary.

Becausesustainablegrazingpracticesappearto be consistentwith

conservationof thebay checkerspot,protectivemeasuresshortoffull fee-title

landacquisitionshouldbe possible.For example,rancherswishing to preserve

theirway oflife might contributeto this endandto bay checkerspotconservation

by selling certainformsof developmentrights on their landsin perpetuity.

Grazingmaybe lesscompatiblewith certainrareplants,however,sosuch

arrangementswill haveto be approachedonacaseby casebasis.

With recentSanMateo Countyresolutions,agreements,andplansto preserve

its naturalcharacter,EdgewoodNaturalPreserveseemsatpresentto requirelittle

furtherlegal protection. SantaClaraCountyDepartmentof ParksandRecreation

landsarepartially protected,but theU.S. FishandWildlife Servicewill needto

work with theCountyto identify appropriatelimits on recreationaldevelopment

in sensitiveareas.Habitatmanagementmaybe neededon manyor all ofthese

countyparklands.

Other than the already fully or partially protectedpark lands, bay checkerspot

habitatareascanberankedin approximateorderof priority forthebutterfly,

basedon currentunderstanding(numbersin parenthesesindicateapproximate

areasof serpentinehabitat):
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1) Core habitatareas--

a) Kirby (1,600hectares[3,900acres]),

b) Metcalf(460hectares[1,100acres]),

c) SanFelipe(320hectares[780acres]),

d) SilverCreekHills (410hectares[1,000acres])

2) Potentialcoreareas--SantaTeresaHills (440hectares[1,100acres])

3) Larger,goodquality habitatareasnearcorepopulations--

TulareHill (120hectares[300acres]),

northofLlagasAvenue(170hectares[420 acres]),

westhills of SantaClaraValley (30hectares[74acres])

4) Steppingstones--TulareHill, SantaTeresaHills, RedwoodCity

5) Othercurrentor historic localitiesor suitablehabitatareas,generallylarger

than 1 hectare(2.5 acres),within thehistoric rangeof thebutterfly,

identifiedfor theirhabitatvalue,functionasdispersalcorridors,proximity to

otherhabitat,orotherbiological value.

All oftheseareasareconsideredessentialto therecoveryofthebay checkerspot.

Habitatrestorationandmanagementwill be neededon manybaycheckerspot

habitatareas.Appropriategrazingmanagementshouldensurethathabitatsare

neitherovergrazednorovergrown. Weeding,biological control,mowing,

herbicides,andfire also shouldbe consideredaspossibletoolsto control non-

nativeplant species.Researchwill haveto be conductedand adaptive

managementtechniquesincorporated,sinceno optimal managementprescription

is nowknown,anddifferentareasarelikely to needdifferentmanagement.For

example,easternSantaClaraCounty habitatsarethoughtto requiremore

vegetationmanagementthanSanFranciscoPeninsulahabitats(Murphy and

Weiss1988a).

Monitoring of populationswill serveto identify, on an ongoingbasis,

populationsthatarein troubleandin needof recoveryefforts,aswell as

populationsthatarehealthyandsuitableassourcesof individualsfor

reintroductionefforts. Monitoring methodsarewell knownforbothadultsand

post-diapauselarvae(Murphy andWeiss 1 988b). Monitoring of larvaehas
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severaladvantagesover capture-mark-recapturestudiesof adults,including: 1) it

hasfewer impacts--individualsdo not needto be handled;2) it is low-costand

requireslesseffort thanmark-recapture;and3) it measuressmall-scalespatial

variationin thepopulation,which canprovideabetterunderstandingof important

demographicprocesses.Larval populationestimatescanbeextendedto estimates

of adultpopulationsizesby applyingestimatedmortality ratesfor late-instar

larvaeandpupae(Murphy andWeiss1988b).

Establishment/reestablishmentofpopulationsis likely to be auseful tool to

increasethenumberof baycheckerspotindividualsandpopulations,andthus

reduceextinctionrisk. Evenin caseswhereextirpatedpopulationswould

probablybe reestablishedeventuallyby naturalimmigration,proactive,assisted

reintroductionshouldincreasethetotal bay checkerspotpopulationandreducethe

risk ofmetapopulation-wideextinctiondueto unforeseenevents.Establishingor

reestablishingbay checkerspotpopulationsshouldonly be doneonprotected

public landsandprivate landswith thefull permissionandcooperationof the

landowners.

Apparentlysuitablebutunoccupiedhabitatsadequateto supportlargebay

checkerspotpopulationsareobviouscandidatesfor reintroduction;asareareas

importantto themetapopulationdynamicsof thespecies,andareaswherethebay

checkerspothasrecentlybeenextirpatedbut its reestablishmentseemsfeasible. If

bay checkerspotswereto be extirpatedfrom acorehabitatarea,suchas

EdgewoodNaturalPreserve,reestablishmenttherewould be ahighpriority.

JasperRidgeBiological PreserveandtheSilver CreekHills Butterfly Habitat

ConservationArea maybe immediatecandidatesfor reintroductioneffortsif the

bay checkerspotpopulationstherego extinct.

Thefeasibility of establishingbay checkerspotpopulationsonnon-serpentine

soils whereasuitableplantcommunityhasbeenrestoredshouldbe pursued.

While thebay checkerspotmayhaveoccurredin non-serpentinegrasslandsin the

past,reestablishingbay checkerspotson non-serpentinehabitatswill be hampered

by thedifficulty ofrestoringnativeCaliforniagrasslandcommunities. Onesuch

tertiaryhabitatareawherereestablishmentis appropriateis SanBruno Mountain.
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Reintroductionofthe bay checkerspotat SanBruno Mountainwill haveto be

precededby vegetationrestoration.

Publicoutreachon thestatusandneedsofthebay checkerspotwill assistthe

recoveryof this species.Publicoutreachshouldaddresstherarity, biological

value,andfragility of SanFranciscoBay Areaserpentinegrasslandecosystems,

aswell asparticularstepscitizenscantaketo protectthem. Outreachmaytake

manyforms,suchasappropriatesignageatEdgewoodNaturalPreserveand Santa

TeresaCountyParkorotherlocations,coordinationandinformational exchanges

with countyparkpersonnel,informationalhandoutsavailableto interestedparties,

anInternetwebpage,andpublic talks. Outreachto particularagencies,

landowners,orbusinessesmaybe needed;for example,to addressappropriate

precautionsfor pesticideuseon Californiaoakwormor otherpestsnearbay

checkerspotlocalities.

Artificial rearingcouldaugmentreintroductionefforts,by allowing afew

capturedbutterfliesto producehundredsor thousandsof offspringfor

reintroduction.Techniquesfor rearingpost-diapauselarvaeofthebay

checkerspotto adulthood,mating,andegg-layingareknown. Unfortunately,

techniquesto reducehigh mortality of pre-diapauselarvaein captivity havenot

yetbeendemonstrated.If artificial rearingthroughthepre-diapausestageappears

desirable,furtherresearchon appropriaterearingtechniquesmaybeneeded.

Thefollowing bay checkerspotresearchneedshavebeenidentified,in

approximateorderof priority:

1. Vegetationmanagement.Developvegetationmanagementtechniquesthat

enhancebaycheckerspotsurvivalandreproduction.This researchcould

startwith quantifyingthegrazingmanagementmethodscurrentlyusedat

Kirby Canyon. Eventually,avarietyof techniquesshouldbe tested

experimentally,overavarietyof yearsand sites,andadaptedas

appropriate.Thedevelopmentanduseofpracticalbiological control

methodsshouldbe supported.

2. Air pollution. Determinetheamountof nitrogendepositionat different
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sitesacrossthebay checkerspot’srange.Assesstheimpactofnitrogen

depositionandotherair pollutantson thebutterfly’spopulations,including

thevariationin air pollution impactsat differentsites. Whatis themost

plausiblescenarioof cumulativelong-termimpacts?Setconfidencelimits

on thisscenarioif possible. Identify possibleactionsthat would reduceor

eliminateadverseeffects.

3. Habitatrestoration. Determinethefeasibilityofrestoringbay

checkerspothabitaton serpentineandnon-serpentinesoils. Assess

whetherpreviouslyundeterminedfactorshavebeenlimiting bay

checkerspotrecoveryonapparentlyfavorablehabitat,suchasJasper

Ridge. Developrestorationmethodsif appropriate.

4. Artflcia/ rearing Developtechniquesfor rearinglargenumbersofbay

checkerspotsthroughall life stages.

5. Ro/eofnectarresources. investigatetherelativeimportanceofvarious

nectarplantspeciesto survivalandreproductivesuccessof bothmaleand

femalebaycheckerspotsin thewild. Doestherole ofnectarorof

particularnectarsourcesvary from yearto year?

P. Animal SpeciesofConcern

1. Opler’sLonghornMoth (Adelaoplerella Powell)

Taxonomy.- Adelid moths,a genusofsmall, day-flyingmothsincluding

Opler’slonghornmoth,belongto theFamily Incurvariidae,alongwith theyucca

mothsandothersmallmothsthat sharecertainancientcharacteristicsaswell asa

piercingovipositor(egg-layingappendage)for laying eggsin planttissue(Forbes

1923,Davis 1967,Powell 1969;somerecentworkers identify themasa separate

family, Adelidae). Theadelidsarealso knownasfairy moths. Adelaoplerella

Powell(Opler’slonghornmoth)wasfirst describedby J.A. Powell in his synopsis

ofNearcticadelidmoths(Powell 1969),with thegenussometimessubsequently

beingmisspelledas“A del/a” in the literatureandin governmentdocuments.The

mothis namedfor PaulA. Opler,who collectedmanyofthespecimensusedto

describethisspecies,including thetypespecimencollectedwith W. J.Turnerin

11-206



1967,nearNicasio,Main County.

Description. - Opler’slonghornmothis a small, darkbrown,hairy mothwith a

wingspanrangingfrom approximately9 to 14 millimeters(0.35to 0.55 inch)

(Figure11-38). Theadultshaveshorterantennaethanmostlonghornmoths--only

slightly longerthanthe forewingin themaleandshorterthantheforewing in the

female. Theforewingsareadarkolive-bronze,metallic-lookingwhenfresh,

without markingsor with two faintwhitish spots. Thehindwingsaredark brown

with apurplishreflectancewhenfresh(Powell 1969).

Identflcation. - From relatedmoths,theadelidsaremosteasilydistinguished

by the long antennae,whichare oftentwo to threetimes thelengthoftheforewing

in themales.Adelid mothsareoftenbrightly coloredmoths,andcolor features

alonewill readily separatenearlyall theNorth Americanspecies(Borror etal.

1981,Powell 1969). Opler’slonghornmoth is mostsimilar to Adelathorpe//a

(Thorp’slonghornmoth),with thetwo occurringtogetherin centralcoastal

California. In additionto its shorterantennae,Opler’slonghornmoth is smaller,

darker,andhassmallereyesin themalethanThorp’slonghornmoth(Powell

1969).

HistoricalandCurrent Distribution - Thehistoric rangeof Opler’slonghorn

moth is believedto haveincludedserpentineandpossiblysomenon-serpentine

grasslandfrom mostof thegreaterSanFranciscoBay Areacounties,possibly

extendingto adjacentcountiessuchasLakeCountyto thenorthand SantaCruz

Countyto the south(A. Launer,pers.comm., 1997,J.Powell,pers.comm., 1997)

(Figure11-39). However,becausestudieson thismotharemadedifficult by the

short time matureadultsareactiveandflying (often aslittle as2 weeks),it is

possiblethat Opler’slonghornmothcouldhavebeenoverlookedat other

serpentinesoil siteswithin its possiblehistoric range,e.g.,LakeCountyand other

countiesin relativelycloseproximity with suitableserpentinesoil habitats(A.

Launer,pers.comm., 1997,J. Powell,pers.comm., 1997). At least13 areaswith

serpentinesoils within the currentrangeofOpler’slonghornmoth covermore

than17 hectares(40 acres)each(McCarten1986, 1987),buthaveneverbeen
completelysurveyedfor this species.Mostof theseunsurveyedareasareprivate
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Figure 11-38. Opler’s longhorn moth(Adelaoplerella) on flower ofits host

plant, Californiacreamcups(Platystemonca/Wornicus).The

flower is roughly 3 centimeters(1 inch)across.Photoby PaulA.

Opler,usedwith permission.
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Figure 11-39. Distribution ofOpler’slonghornmoth (Adelaoplerel/a).
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land,andtherefore,thehistoric range,distribution, andnumberofOpler’s

longhornmothpopulationsareunclear(A. Launer,pers.comm., 1997,J.Powell,

pers.comm., 1997).

Historical recordsfrom theturn ofthecenturyindicatethat Opler’slonghorn

mothoccurredin SanFranciscoCounty (Powell 1969). LakeMerced,nearthe

PacificOceanin SanFranciscoCounty, is listedasthe locality for onemaleand

threefemalespecimenscollectedin 1908and1909(Powell 1969). However,no

specimenshavebeencollectedsince1909,indicating its likely extirpationfrom

this county(J. Powell,pers.comm., 1997). Small, scatteredpatchesofserpentine

habitatstill remainin pocketsthroughoutthecounty,howeverusually in highly

urbanizedareas(A. Launer,pers.comm., 1997,J.Powell,pers.comm., 1997).

Severalareasof serpentinesoils in theSanFranciscoBay Areahavebeencovered

by developmentfor decades(e.g.,HuntersPointin SanFrancisco);hence,their

pastpotentialfor supportingOpler’slonghornmoth is unknown(A. Launer,pers.

comm., 1997, J. Powell,pers.comm.,1997). Although thehostplant,

Platystemonca/Wornicus(Californiacreamcups),hasbeenfoundon SanBruno

Mountain,numeroussurveystherehaveprovennegativefor thepresenceof

Opler’slonghornmoth(A. Launer,pers.comm., 1997,J. Powell,pers.comm.,

1997). Extensivesurveyssincethe1960’s havefailed to recoverany Opler’s

longhornmothsfrom anywhereon theSanFranciscoPeninsula(A. Launer,pers.

comm., 1997,J. Powell,pers.comm., 1997).

In 1965,Opler’slonghornmothwascollectedin theNew Almadenarea,west

ofCaleroReservoirin southernSantaClaraCounty (Powell 1969,A. Launer,

pers.comm., 1997,J. Powell, pers.comm., 1997). Theseserpentineareaswere

patchybutextensive,and35 specimensofthemothwerecollectedin three

locationsreferredto as,“I mi north,” “1.5 miles north,”and“3.5 miles northeast”

ofNewAlmaden(Powell 1969,A. Launer,pers.comm., 1997,J. Powell,pers.

comm., 1997). Specimensfrom thesethreehistoric NewAlmadenlocationswere

usedby Powell (1969)in describingOpler’slonghornmoth. Presenceofthemoth

in this areawasreconfirmedin 1998(A. Launer,pers.comm., 1998).

In recentyears,Opler’slonghornmothhasbeenrecordedfrom 14 sites,
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extendingalongthewestsideofSanFranciscoBay from 8 kilometers(5 miles)

southeastofNicasioin Main Countysouthto theScott’sValley areaof Santa

Cruz County,andalsofrom theOaklandHills areaon theinnerCoastRanges(A.

Launer,pers.comm., 1997,J. Powell,pers.comm., 1997). With theexceptionof

theonedisjunctpopulationin SantaCruz County,this specieshasnot been

collectedoutsideoftheSanFranciscoBay Area(A. Launer,pers.comm., 1997,J.

Powell,pers.comm., 1997).

Thedistributionfor Opler’s longhornmothis far morerestrictedthanits

exclusivehostplant, Californiacreamcups,(Platystemonca/Wornicus),which

occursfairly widely throughoutCalifornia(Hickman1993),oftenon “poor~~ soils

(Murphy etal. 1991). Thecloselyrelatedsistertaxon,Thorp’slonghornmoth,

whichalso usesPlatystemonca/Wornicusasits exclusivehostplant, oftenoccurs

in closeassociationwith Opler’slonghornmothin centralcoastalCalifornia

locations(Powell 1969,J. Powell,pers.comm.,1997). Extensivesurveysfor

bothmothshaverevealedthat Thorp’slonghornmoth is foundessentially

throughouttherangeofPlatystemonca/Wornicusin California,whereasOpler’s

longhornmoth is foundexclusivelyon Platystemonca/Wornicusin habitat

comprisedof serpentinesoil outcropsin centralcoastalCalifornia(J. Powell,pers.

comm.,1997). Otherthanthelocalitieslisted below, repeatedsurveysof

accessible,presumablysuitableserpentinehabitatwithin theknownrangeofthe

speciesover manyyearshavefailed to detectany additionalOpler’slonghorn

mothpopulations(A. Launer,pers.comm.,1997,J. Powell,pers.comm., 1997).

Therearetwo populationsof Opler’slonghornmothknownfrom Main

County. TheRing MountainPreserve,locatedon theTiburonPeninsula,contains

thelargestandmoststablepopulationof Opler’slonghornmoth(A. Launer,pers.

comm., 1997,J. Powell, pers.comm.,1997). ThePreservewasownedand

managedby TheNatureConservancyfrom 1982 to 1995,whenit wastransferred

to theMain County ParksandOpenSpaceDistrict (C. Bramham,pers.comm.,

1997). TheotherMain Countypopulation,wherethetypelocality for Opler’s

longhornmothwascollected,is locatedapproximately8 kilometers(5 miles)

east-southeastofNicasio(Powell 1969,A. Launer,pers.comm., 1997,J. Powell,

pers.comm., 1997).
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Onepopulationis knownfrom SonomaCounty,approximately3 kilometers(2

miles) northof thejunctionof Highway37 andLakeville Road,andto the

northwestofSearsPointRaceway(A. Launer,pers.comm., 1997,J. Powell,pers.

comm., 1997).

Theonelocality in AlamedaCounty,in RedwoodRegionalParkin the

OaklandHills, neartheEastBay RegionalParksheadquarters,is apopulationin a

small, disturbedpatchof remnantserpentinehabitat(A. Launer,pers.comm.,

1997,J.Powell,pers.comm., 1997). Thestatusofthis populationhasnot been

studiedsince1990.

Thereareninepopulationsof Opler’slonghornmoth in SantaClaraCounty.

ThelargepopulationatKirby CanyonButterfly Reserveis situatedon one of the

largestremainingintactblocksof habitat,locatedin parton WasteManagement’s

leasesfrom CastleandCookeCalifornia,Inc. (ThomasReidAssociatesand

Murphy 1992,A. Launer,pers.comm., 1997,J. Powell,pers.comm., 1997). The

reserveis a 1 07-hectare(267-acre)areasetasideuntil theyear2000asmitigation

for thedevelopmentof theKirby CanyonLandfill, andis locatedon Coyote

Ridge,northof AndersonLake. TheSilver Creekbutterflyhabitatconservation

areacontainsapopulationofOpler’s longhornmothwhichhasbeenpreservedas

aresultofbay checkerspotbutterflymitigation for theconstructionof Silver

CreekValley CountryClub Estatesin southeasternSanJose(A. Launer,pers.

comm., 1997). TulareHill, locatedin northcentralSantaClaraValley, supportsa

largepopulationof themoth(A. Launer,pers.comm., 1997,J. Powell,pers.

comm., 1997). A smallpopulationis knownfrom the“KalanaHills,” in the

westernfoothills of centralSantaClaraValley (A. Launer,pers.comm., 1997,J.

Powell,pers.comm., 1997). Opler’slonghornmothhasbeenobservedat Santa

TeresaCountyPark(R. Arnold, in 1/u., 1992)andwestofCaleroReservoir(A.

Launer,pers.comm., 1997, 1998,J. Powell,pers.comm., 1997). Themoth is

alsoknownfrom theprivately-ownedHaleproperty,alsoin thesouthwestSanta

ClaraValley, butno recentsurveyshaveconfirmedits continuedpresence(A.

Launer,pers.comm., 1997,J. Powell,pers.comm., 1997). EastoftheHayes

Valley, nearSanMartin in southernSantaClaraValley, thereis apopulationof

Opler’slonghornmothwhich occurson serpentinesoils locatedprimarily within

thededicatedopenspaceof asubdivisionofprivatehomes(A. Launer,pers.
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comm., 1997,J. Powell,pers.comm., 1997). Thesouthernmostportionof Santa

ClaraCounty,justnorth of GavilanCollege,to thewestof SantaTeresa

Boulevardandsouthof Gilroy, alsocontainsaremnantpatchofintactserpentine

grasslandswhich supportsa smallpopulationof Opler’slonghornmoth(A.

Launer,pers.comm., 1997,J. Powell,pers.comm., 1997).

Theonly knownpopulationof Opler’slonghornmothnot foundon serpentine

soils occursin centralSantaCruz County(A. Launer,pers.comm., 1997). This

isolatedpopulationis foundin themountainsnearScott’sValley, northofVine

Hill School,in relativelydry, infertile grasslandson soils derivedfrom marine

sandstonedeposits(A. LaunerandD. Murphy, in /itt., 1991). No surveysfor

Opler’slonghornmothhavebeenconductedatthis sitesince1990(A. Launer,

pers.comm., 1997,J. Powell,pers.comm.,1997). Thispopulationmayproveto

be significantin the long-termconservationofthespeciesby providingdataon

suitablehabitatcharacteristicsofnon-serpentinesoils,thatcouldguide

reintroductionefforts intonon-serpentinesoils habitat.

Althoughapparentlysuitableserpentinehabitatexistsin SanMateoCounty in

anumberof locations,numeroussurveyssincethe 1960’shavefailed to recover

any Opler’slonghornmoth (A. Launer,pers.comm., 1997,J.Powellpers.

comm., 1997). Powell conductedup to fouror five surveysperyearduringthe

periodof 1985 to 1990in appropriatehabitatwithout finding Opler’slonghorn

moth(J. Powell pers.comm., 1997). Surveyson two populationsofthemoth’s

hostplant, Plazystemonca/Worn/cus,during appropriatelytimedbiweeklyperiods

in 1991 in EdgewoodNaturalPreserverevealedthepresenceof Thorp’slonghorn

moth,but failed to recoverany Opler’slonghornmoths(J. Powell pers.comm.,

1997).

ReproductionandDemography.- NorthAmericanadelidmothsarebelieved

to undergoasingle annualgeneration(Powell 1969,J. Powell,pers.comm.,

1997). Opler’slonghornmothcompletestheactiveportionsof its life cycle in a

singleseason,thewinter-springwetseason(Powell 1969,J. Powell,pers.comm.,

1997). Adults fly, mate,andfemaleslay their eggsover approximatelythesame

periodasbay checkerspots:generallyfrom mid-Marchto late April, thoughthe

exacttiming variesfrom yearto yeardependingon theweather(Murphy et al.
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1991). At any onepopulationlocation,theflight seasonmayonly last two or

threeweeks. Survival throughthedry seasonis accomplishedby prepupallarvae

orpupaein larval cases(Powell 1969,J. Powell,pers.comm., 1997). A related

Europeanspeciescanlive 2 yearsin the larval stage(Ford1949).

Adult Opler’slonghornmothsarealmost alwaysfoundwithin afewmeters

(yards)ofP/atystemoncalWorn/cus,andwithin thatconstraintarefairly

commonlyfoundon potentialnectarplantsincludinggoldfields (Lastheniasp.),

tidy tips (Lay/a sp.)andlinanthus(Linanthussp.). Theadultsappearto have

functionalmouthparts,but it hasnotyet beenprovedthattheytakenectar(A.

Launer,pers.comm., 1998). Theimportanceofnectaring,if any, for survivaland

reproductionhasnotbeeninvestigated.

Opler’slonghornmothpossessesawell-developedpiercingovipositor,which

thefemaleusesto inserthereggsdirectly into theunopenedflowersofthehost

plant, Californiacreamcups(Platystemonca/Wornicus)(Powell 1969,J. Powell,

pers.comm., 1997). Incurvariidsarecommonlyseedparasites,with the larvae

hatchingandbeginningtheirdevelopmentinsidethehostplant fruits by

consumingthedevelopingseeds(Powell 1969,J. Powell pers.comm., 1997). In

mostadelids,afterthe larvaehavefed uponthehostplantfor aperiodof afew

weeks,usuallyat thesecondor third instarstage,the larvaethendropto the

groundwheretheyfeedon lowerpartsorfallen, perhapsevendeadleavesofthe

sameor otherplants(Powell 1969,J. Powell pers.comm., 1997). After dropping

from theflower, membersofbothAdelaandNemophora(acloselyrelated genus)
feedaslargerlarvaewithin flat, usuallypear-or figure eight-shapedcasesthat

theyconstructon thefood leaves(Powell 1969),butsuchfeedingcaseshavenot

yet beendescribedfor Opler’slonghornmoth. Thelarvaemayenterdiapause

duringthehotdry summerandre-emergeduring therainy winter, whenthey

resumefeedingon Platystemonca/Worn/cus.Pupationis thoughtto occurwithin

the feedingcase(J. Powell pers.comm., 1997).

Contraryto successfuleffortswith relatedadelid speciesin Europe(Powell

1969),effortsto rearNearcticadelidspecies(including Opler’slonghornmoth) in

the laboratoryhavenotprovensuccessful(Powell 1969,J.Powell,pers.comm.,

1997).
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Fieldobservationsaswell asavailabledataandanecdotalinformationindicate

that Opler’slonghornmothsarenotstrongfliers (A. Launer,pers.comm., 1997,J.

Powell, pers.comm., 1997,5. Weiss,pers.comm., 1997). Theytypically flutter

slowly just afew inchesabovegroundlevel. A studywasconductedin 1995at

theKirby Canyonsitein SantaClaraCountyby researchersfrom Centerfor

ConservationBiology of StanfordUniversity,to assessthedistanceand

directionalityofOpler’slonghornmothdispersal.Theresultsshowedthat 95

percentofmarkedand recapturedmothswererecoveredwithin 50 meters(164

feet)oftheir initial releasepoint (A. Launer,pers.comm., 1997, 5. Weiss,pers.

comm.,1997). Themothsflew significantly shorterdistancesbeforerecapturein

habitatwith higherdensitiesoftheirhostplant, Platystemonca/Wornicus;

conversely,theywererecoveredfartherawayfrom thepointofreleasewhenthey

encounteredhabitatwith lower densitiesofPlatystemonca/Wornicus. If there

wereno hostplantsapparent,Opler’slonghornmothsappearedto searchmore

intensivelyfor theirhostplantin the initial releasearearatherthaninvestigateor

crossareassupportinglittle orno suitablehabitat(A. Launer,pers.comm., 1997,

S. Weiss,pers.comm., 1997).

In somelocationsin which Opler’slonghornmoth is found,surveyshave

shownthatthepopulationsmaypersistover theshorttermin relatively small

patchesofhabitat(A. Launer,pers.comm., 1997,J. Powell,pers.comm., 1997).

Areasassmall asseveralsquaremeters(20to 50 squarefeet)of suitablehabitat

haveapparentlymaintainedpopulationsof themothoverseveralyears(J. Powell,

pers.comm., 1997). Thefutureof populationsassmallastheseis highly

uncertain,andtheyareunlikely to persistoverthevery long termnecessaryto

maintainthesurvivalof thespecies.

It is presumedthatthe lackof strongflying ability resultsin very little annual

or intermittentrecolonizationby this mothof suitablebutunoccupiedhabitatat

flight distancesmorethan 1 kilometer(0.6mile) (A. Launerpers.comm., 1997).

No geneticor ecologicalstudieshavebeendoneto dateto testthis assumption.

AlthoughOpler’slonghornmothfits criteriafor aspeciesexhibiting

metapopulationcharacteristics,its dispersalscaleappearsto be on theorderof

hundredsofmeters(yards),insteadofthousandsasin thecaseof thebay

checkerspotbutterfly.
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Habitat andCommunityAssociations.- Thelarval hostplantofOpler’ s

longhornmoth is Platystemonca/Wornictes,anativeannualplantin thepoppy

family (Papaveraceae).Themoth is usuallyfoundassociatedwith populationsof

P/atystemonca/Wornicusin grasslandson serpentinesoils, andoftenco-occurs

with one ormore sympatricadelidspecies(Powell 1969). Muchofthedata

obtainedfor Opler’slonghornmothhabitatandcommunityassociationswere

gatheredduring researchon thefederallylisted baycheckerspotbutterfly, since

theyoftenco-occurin thegreaterSanFranciscoBayArea.

Habitatfor Opler’slonghornmoth existsin the SanFranciscoBayArea on

shallow,serpentine-derivedorsimilarsoils,which supportthemoth’s larval food

plants,aswell aspotentialnectarsourcesfor adults. Remainingserpentinesoils

in theSanFranciscoBay Areaarevery limited in area,with Opler’slonghorn

moth inhabitingisland-likepatchesof suitablehabitatisolatedby intervening

unsuitablehabitatandurbandevelopment.As with thebay checkerspotbutterfly,

it is unclearwhetherOpler’slonghornmoth is an obligate(limited; boundto a

restrictedenvironment)serpentinesoil species,or if, dueto habitatdegradation,

fragmentation,andreduction,it hasbecomemorerestrictedto serpentinehabitats

(A. Launer,pers.comm., 1997,J.Powell, pers.comm., 1997). Thepresenceofa

populationon non-serpentinesoils in SantaCruz Countysuggeststhatthis moth

is not a serpentineobligate. However,furtherresearchon thehabitat

characteristicsof theoutlying SantaCruz Countypopulationis neededto clarify

this relationship.

Reasonsfor Decline.-Primary reasonsfor thedeclineof Opler’slonghorn

mothareurbanandsuburbandevelopment,andhabitatdegradationand loss

causedby nonnativeplantsdisplacingorreducingnativefoodplants. Sincethe

Federallisting ofthebay checkerspotbutterfly in 1985,destructionofserpentine

habitatswithin therangeofthemothhasslowedconsiderably,but continuesat a

low rate,primarily in suboptimalhabitat(H. Graham,pers.comm., 1997,A.

Launer,pers.comm., 1997,J.Powell,pers.comm., 1997). At present,only Ring

Mountainin Main County, andTulareHill, SilverCreekHills, andthe Kirby

CanyonButterfly Preservein SantaClaraCountysupportlargepopulationsof

Opler’slonghornmoth(A. Launer,pers.comm., 1997,J.Powell,pers.comm.,
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1997).

Habitatloss,primarily dueto residentialandcommercialdevelopment,has

reducedthenumberandthesizeof extantOpler’slonghornmothpopulations(A.

Launer,pers.comm., 1997,J. Powell,pers.comm., 1997). AlthoughOpler’s

longhornmothwascollectednearLakeMercedin 1908and 1909(Powell 1969),
no specimenshavebeencollectedsincethen. Extensiveurbandevelopmenthas

left only very small,scatteredpatchesof serpentinehabitatin pocketsthroughout

SanFranciscoCounty. EventhoughtheKirby CanyonLandfill operationin Santa

ClaraCountyformulatedaconservationagreementto temporarilyprotecthabitat

(107hectares[267acres]in theKirby CanyonButterfly Reservefor 15 years)as

mitigationfor bay checkerspotbutterfly impacts,theco-occurringOpler’s

longhornmoth sufferedanetreductionofapproximately325 hectares(800acres)

of habitat (A. Launer,pers.comm., 1997). No Opler’slonghornmothhabitat

remainstodayat theformerNewAlmadenlocality. Housingdevelopmenthas

virtually eliminatedserpentinesoil grasslandsatthe locationwherethemothwas

previouslycollected(A. Launer,pers.comm., 1997,J.Powell,pers.comm.,

1997). Theconstructionof Silver CreekValley CountryClub Estatesin central

SantaClaraCountyresultedin the lossofapproximately7.5 hectares(18.5acres)

ofserpentinehabitat(A. Launer,pers.comm., 1997),wherethe bay checkerspot

butterfly andOpler’slonghornmothco-occurred(A. Launer,pers.comm., 1997,

J. Powell,pers.comm., 1997).

Destroyingserpentinehabitatsorreducingthemto non-viablesizeshasalso

eliminatedstepping-stonehabitatsandincreasedtheaveragedistancebetween

populationsand habitatpatches,makingrecolonizationmoredifficult. Since

Opler’slonghornmothsseemto avoid leavingthevicinity oftheirhostplantsand

arenotstrongflyers, habitatfragmentationhasbeenasignificantfactorin the

degradationof its habitat(A. Launer,pers.comm., 1997, J. Powell,pers.comm.,

1997). Thepotentialfor adecliningpopulationto be rescuedorrecolonizedfrom

an extantpopulationin a differenthabitatpatchis small. In additionto the lossof

habitatarea,habitatfragmentationincreasesexternalthreatsby bringingsources

ofdisturbancecloserandincreasingtheamountof habitatnearedges(Ehrlich and
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Murphy 1987).

While livestockovergrazing,aswell astheprolongedabsenceofgrazing,may

adverselyaffectthespecies,sustainablegrazingpracticesmaybe compatiblewith

themaintenanceof Opler’slonghornmothpopulations(A. Launer,pers.comm.,

1997, J.Powell,pers.comm., 1997,5. Weiss,pers.comm., 1997). In someparts

ofthebay checkerspotrangewhereOpler’slonghornmothco-occurs,grazingis

usedasahabitatmanagementtool (ThomasReidandAssociatesandMurphy

1987,Murphy 1988,Weiss1996). In theabsenceofsomeform ofvegetation

management,aggressive,nonnativeplantssometimesdisplacenativeplants,

competingwith Platystemonca/Worn/cusanddegradingthehabitatfor boththe

bay checkerspotbutterfly andOpler’slonghornmoth(A. Launer,pers.comm.,

1997,J. Powell,pers.comm., 1997,5. Weiss,pers.comm., 1997).

Threats toSurvivaL - Manyof thesamefactorsthatthreatenthesurvivalof

thebay checkerspotbutterfly mayalso threatenOpler’slonghornmothwherethey

co-occur.Of thesefactors,urbanandsuburbangrowthin thespecies’range

constitutesthelargestthreatto Opler’slonghornmothhabitat. Severalcurrently

proposedorcontemplatedprojectswould affectserpentinegrasslandhabitatin the

currentrangeofOpler’slonghornmoth,including CerroPlata,CaleroLake

Estates,MetcalfRoadwidening,anddevelopmentoftheRichmond/Young

Ranches.Otherfactorsthatmaythreatenthis speciesinclude invasionsof native

grasslandsby nonnativespecies,climatechange,nutrientdepositionfrom air

pollution, pesticides,anddiscingto createfirebreaks.

ConservationEfforts. - Opler’slonghornmothwasformerlyaCategory2

candidatefor Federallisting, but is nowconsidereda speciesofconcern(U.S.

Fishand Wildlife Service1996a).

Bay checkerspotbutterfly researchconductedby PaulEhrlichand other

researchersat StanfordUniversity (i.e., Centerfor ConservationBiology staff) has

contributedto conservationofthebutterfly, aswell asotherserpentine-associated

species,includingOpler’slonghornmoth(Ehrlichet al. 1975,Ehrlichand

Murphy 1987). Centerfor ConservationBiology staff, alongwith JerryPowellof
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theUniversityof CaliforniaatBerkeley,comprisevirtually all theresearcherswho

currentlystudyNearcticAdelids, includingOpler’s longhornmoth(A. Launer,

pers.comm., 1997,J. Powell,pers.comm., 1997). Although no formalefforts

havebeenundertakento datespecificallyto ensurethe long-termconservationof

Opler’slonghornmoth,habitatprotectedfor thebay checkerspotbutterflyhas

sometimescontributedto preservationof Opler’slonghornmoth. Preserves

whereOpler’slonghornmothoccursincludeRing Mountainin Main County,

andtheKirby CanyonButterfly Reserve,Silver CreekButterfly Conservation

Area,and openspacededicatedaspartof theLionsGate(HayesValley)

developmentin SantaClaraCounty. Themothalsooccursandreceivesadegree

ofprotectionthoughrelatively little attentionat severalcountyor local parks,

includingSantaTeresaCounty Parkin SantaClaraCounty,andRedwood

RegionalParkin AlamedaCounty.

ConservationStrategy.- In locationswherethetwo speciesco-occur,Opler’s

longhornmothcurrentlybenefitsto someextent from the“umbrella” of

protectionsaffordedto thefederallylisted bay checkerspotbutterfly. In addition

to thesecurrentprotections,thesevencomponentsbelowcomposethe long-term

conservationstrategyfor Opler’slonghornmoth.

1) Protectall existingpopulations. Therelatively largedistancesbetween

disjunctpopulations,in conjunctionwith themoth’s weakflying/re-colonization

ability, necessitatestheprotectionofall existingpopulations,including thefew

remainingserpentinehabitat“steppingstones”for thedispersalandpossiblere-

colonizationofOpler’slonghornmothpopulations(A. Launer,pers.comm.,

1997,J. Powell,pers.comm., 1997). Habitatprotectionshouldincludea

minimumbufferzoneof 150 meters(500feet). Landownerswith existing

populationsofOpler’slonghornmothon theirpropertycouldestablish

conservationeasementsoragreementsto protectthisspeciesin perpetuityaswell

asany otherco-occurringsensitivespecies.

Otherthanthealreadyfully orpartiallyprotectedpark lands,Opler’slonghorn

mothhabitatareascanbe rankedin approximateorderof priority for protection,

basedon currentunderstanding:
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a) Largepopulations-- i) Ring Mountain,ii) Kirby Canyon,iii)

SilverCreekHills, andiv) TulareHill.

b) Steppingstones-- i) Haleproperty,ii)”Kalana” Hills (western

foothills of centralSantaClaraValley), and

iii) SantaTeresaCountyPark.

c) Outlying, disjunctpopulations-- I) JoaquinMiller Park,ii) Nicasio,
iii) SanMartin, iv) StateRoute37,

andv) RedwoodRegionalPark.

d) Othercurrentlocalities.

2) Appropriatelymanageand/orrestorehabitat. Appropriatemanagementof

all existingpopulations,andany newly-discoveredpopulations,will be essential

to Opler’slonghornmoth long-termconservation.Becauseno optimal

managementprescriptionis nowknown,adaptivemanagementtechniqueswill

haveto be employed,includingappropriategrazingmanagementthatensures

habitatsareneitherovergrazednorovergrown(A. Launer,pers.comm., 1997,J.

Powell,pers.comm., 1997). However,sincegrazingmayadverselyimpact

certainrareplants,habitatmanagementwill haveto be approachedon a case-by-

casebasis. Otherpossiblemanagementtools includeweeding,mowing,

herbicides,andfire in varyingcombinationsto controlnonnativeplantspecies,

sincedifferentareasare likely to needdifferentmanagement(A. Launer,pers.

comm., 1997,J. Powell,pers.comm., 1997).

3) Conductappropriatelytimed surveysin all appropriatehabitat. Many

historic andpotentiallocationsshouldbe surveyedduring theappropriatetime

periodto assessthemoth’s continuedpresenceor to identify newpopulations(A.

Launer,pers.comm., 1997,J. Powell,pers.comm., 1997).

4) Annually monitorall existingpopulations,newly discoveredpopulations,

andany reintroducedpopulations.Monitoring is neededto identify any

populationsin declineandto reversethedecline,aswell asto identify populations
that arehealthyandsuitableassourcesof individualsfor reintroductionefforts.

5) ReintroduceOpler’slonghornmothto appropriatehabitat,wherefeasible.
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Opler’slonghornmoth is notexpectedto be ableto recolonizeall potentially

suitablehabitatswithin theirhistoricrangebecauseoftheirweakflying ability.

Reintroductionefforts, therefore,areneededto increasethenumberof

populations,thusreducingtherisk of extinctionfrom catastrophicevents.

Augmentingexistingpopulationsor reestablishingOpler’slonghornmoth

populationsin suitablehabitatwithin theirhistoricrangeshouldonly be doneon

protectedpublic andprivatelandswith thefull permissionandcooperationofthe

landowners.Largepopulationsmayprovidesufficientnumbersofadultsto

captureand reintroduceelsewhere(A. Launer,pers.comm., 1997,J.Powell, pers.

comm., 1997). However,suchreintroductioneffortswould likely be dependent

uponsuccessfullaboratoryrearingof larvaeorcollectionof pupae,neitherof

whichhasbeenaccomplishedto date(Powell 1969, A. Launer,pers.comm.,

1997,J. Powell, pers.comm., 1997).

6) Conductpublic outreach. Publicoutreachshouldaddresstherarity,

biological value,andfragility of SanFranciscoBay Area serpentinegrassland

ecosystems,aswell asparticularstepscitizenscantaketo protectthem.

Informationshouldbe coordinatedandexchangedwith countyand local parks

agencies,countyandmunicipal planningagencies,andenvironmental

organizationsregardingconservationof theOpler’slonghornmoth

7) Conductnecessaryresearchin thefollowing areas:

a) Vegetationmanagement.Developvegetationmanagementtechniques

thatenhanceOpler’slonghornmothandbay checkerspotbutterfly survival

andreproduction.This researchcouldstartwith quantifying thegrazing

managementmethodscurrentlyusedat Kirby Canyon. Eventually,a

varietyof techniquesshouldbe testedexperimentally,overa varietyof

yearsandsites,andadaptedasappropriate.

b) Air pollution. Determinetheamountofnitrogendepositionat different

sitesacrosstheOpler’slonghornmoth’srange. Assesstheimpactof

nitrogendepositionandotherair pollutantson themoth’spopulations,

including thevariationin air pollution impactsatdifferent sites. Identify

possibleactionsthatwould reduceor eliminateadverseeffects.
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c) Habitatrestoration. Determinethefeasibility of restoringOpler’s

longhornmothhabitaton serpentineand,if deemedappropriate,on non-

serpentinesoils. Assesswhetherpreviouslyundeterminedfactorshave

beenlimiting Opler’slonghornmothrecoveryon apparentlyfavorable

habitat,anddeveloprestorationmethods,if appropriate.

d) Demographicresearch.Investigatephenologicalcorrelationof the

mothwith hostplant, egg! larval! adult mortality rates,sexratios,

vulnerablelife stages,and percentagesandcountsof individuals

overwinteringaslarvaeor pupae.

e) Geneticresearch.Investigatedispersaldistances,immigrationrates

andpopulationgeneticsin small! isolatedhabitatpatches,genetic

relationshipamongdistantpopulations,andthegeneticrelationshipof the

outlying SantaCruzpopulationon non-serpentinesoils to other

populations.

f) Art~ficialpropagation. Investigatefeasibility andmethodsfor

artificially rearingOpler’slonghornmoth. Determineoptimalmethodsfor

field collectionsofdifferent life stages,andassessrelativedifferencesin

rearingcollectedeggs,larvae,andpupaeto maturity in the laboratory.

2. Blind and Microblind Harvestmen

SpeciesCovered:Two speciesofblind harvestman,theMain blind

harvestman(Calicina diminua)andtheEdgewoodblind harvestman(Calicina

minor),andfive speciesof microblindharvestmanareendemicto serpentine

habitatsin theSanFranciscoBay Area andhighly restrictedin theirranges. The

five microblindharvestmanspeciesare: Edgewoodmicroblindharvestman

(Microcinaedgewoodensis),Hom’s microblindharvestman(Microcinahorni),

Jung’smicroblindharvestman(Microcinalungi), Fairmontmicroblind

harvestman(Microcina lumi), andTiburonmicroblindharvestman(Microcina

tiburona). Blind harvestmanandmicroblindharvestmanarerelatedto spidersbut

arein theOrderOpiliones,generallyknownasharvestmenor“daddy-longlegs.”

Taxonomy.- TheharvestmanOrderOpilionescontainsaround3,200species

worldwide,with themajorityofspeciesoccurringin tropical regions(Jones
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1983).Membersof thegeneraCa/icina [Sitalcina]andMicrocina(theblind
harvestmen)belongto theFamily Phalangodidae,arachnidswhichare

characterizedby simplepairedclawson theposteriortarsi(terminalsegmentson

insectandspiderlegs). ThephalangodidgenusS/ta/c/na,establishedby Banks

(1911)for theCaliforniaharvestman(Sita/cesca/WornicusBanks),wasrevisedby

Briggs (1968). Ubick andBriggs (1989)showedthatthegenusS/talc/nawas

polyphyletic (derivedfrom morethanoneancestralline) andtransferredmanyof

thespeciesto newgenera,Ca//c/naandMicroc/na (Briggs andUbick 1989).

Identificationsoftheseblind andmicroblindharvestmenspeciesaretypically

madeusingmalegenitalcharacteristics;no charactershavebeenfoundto reliably

distinguishthefemales(Briggs andUbick 1989).

Description. - Harvestmentypically haveunusuallylong andthin legsin

relationto theirsmall, oval-shapedbody. In additionto thefamiliar daddy-

longlegs,therearealsotiny, mite-sizedharvestmen,suchastheroughly 1

millimeter long (0.06inch) harvestmenspeciescoveredin thisrecoveryplan

(Figure11-40).

Identflcation. - Themostevidentdistinguishingcharacteristicbetweenthe

two generais thepresenceof an eyespotor eyein thegenusCa/ic/na,whereasthe

Microcina all lack eyespots(T. Briggs, pers.comm., 1997,D. Ubick, pers.

comm., 1997). Theseanimalsarenearlymicroscopic,but areeasilydetected

whentheiryellow,orangeorreddish-brownbody colorationcontrastswith the

undersidesof displacedwet stones,andby theirmotionlessstanceor slow

movements(Briggs 1968).

Historical andCurrentDistribution. (Figure11-41) - Blind andmicroblind

harvestmenareendemicto California.

TheEdgewoodblind harvestman(Ca/ic/narn/nor) co-occurswith two other

federallylisted speciesin theEdgewoodNaturalPreserve: thethreatenedbay

checkerspotbutterfly (Euphydryasedit/ia bayensis),andtheendangeredSan

Mateothornmint(Acanthominthaobovatassp.duttoni/),andwith anotherspecies

ofconcern,theEdgewoodmicroblindharvestman(Microcinaedgewoodensis).

TheEdgewoodblind harvestmanwasformerlyknownfrom two populationsin
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Figure 11-40. Illustration ofMicroc/nasp. (Legson nearsideofbodyarenot

shown.) Speciesin thegenusCal/c/naarevery similar in

appearanceto Microcinabut havea characteristiceyespotoreye
on theanteriorhump. Illustrationby DarrellUbick, usedwith

permission.
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Figure11-41. Distribution ofblind andmicroblindharvestmen(Cal/c/nasp. and

M/croc/nasp.).
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SanMateo County: onepopulationwherethetypespecimenwascollectedfrom

underserpentineat aspring2 kilometers(0.75mile) northofCrystalSpringsDam

alongCountyRoad14, on 23 January,1966;andtheotherpopulationconsisting

of five locationsin relativelycloseproximity to eachotherin thecentralnorthern

portionoftheEdgewoodNaturalPreserve(T. Briggs, pers.comm., 1997,D.

Ubick, pers.comm., 1997).

TheEdgewoodmicroblindharvestman(Microcina edgewoodensis)is known

from only two locations,comprisingtwo populationsin theEdgewoodNatural

Preserve,andasinglepopulationwestofInterstate280 in SanMateoCounty,

knownasthe“Triangle,” landadministeredby theSanFranciscoWater

Department.This specieswasdescribedfrom threemalespecimenscollected

beneathrocksin serpentinegrasslandsadjacentto scruboaksatthesetwo

locations(Briggs andUbick 1989,T. Briggs,pers.comm., 1997,D. Ubick, pers.

comm., 1997).

TheknownpopulationsofEdgewoodblind harvestmanandEdgewood

microblindharvestmanwerebisectedby theconstructionofInterstate280 in the

late 1960’s. Subsequentsurveyshaveconfirmedthecontinuedpresenceof the

Edgewoodmicroblindharvestmanin both its historic localities,butno Edgewood

blind harvestmenhavebeenobservedor collectedsubsequentlyat thetypelocality

northofCrystalSpringsdam,andmaybe extirpatedfrom this locality (T. Briggs,

pers.comm., 1997,D. Ubick, pers.comm., 1997).

Thetwo knownpopulationsoftheFairmontmicroblindharvestman

(Microcina lumi) occurexclusively in AlamedaCountyon FairmontRidge(T.

Briggs, in l/tt. 1989,T. Briggs, pers.comm., 1997,D. Ubick, pers.comm.,1997).

Onelocality is on orto the immediatewestoftheFairmontHills developmentsite

just southofFairmontDrive, andtheotheris acrossFairmontDrive to the

southwestofthis developmentsiteon aprivatehorsepasture,not far from a

proposedtelecommunicationstower(D. Ubick, in /itt., 1990,T. Briggs,pers.

comm., 1997,D. Ubick, pers.comm., 1997). Exceptfor theNike missilesiteon

theadjacentridgetop,all othersuitablehabitatin this immediateareawas

surveyedfor Fairmontmicroblindharvestmanin 1989(D. Ubick, in //tt., 1990).

In somecases,a singlesympatricspecies,Lee’smicroblindharvestman

11-226



(Microc/na/eei) wasfound(T. Briggs, in lilt., 1989),butno Fairmontmicroblind

harvestmenwereobserved(T. Briggs, pers.comm., 1997,D. Ubick, pers.comm.,

1997).

Hom’s microblindharvestmen(Microc/nahomi)hasbeenobservedor

collectedduring fall andwinterrains ateight sitesin SantaClaraCounty(Briggs

and Ubick 1989,T. Briggs, pers.comm., 1997,D. Ubick, pers.comm., 1997)..

With one exceptioncollectedin SantaTeresaParkunderFranciscansandstone,

this specieshasbeenfoundunderneathrockswith moistsurfaceson deep

serpentinesoil with fairly gentleslopes,and frequentlywith adjacentrunning
water(Briggs andHom 1966;Briggs andUbick 1989,T. Briggs, pers.comm.,

1997,D. Ubick, pers.comm., 1997). This speciesis knownto be sympatricwith

Jung’smicroblindharvestman(Microcinajungi)at its only knownlocality (see

below),aswell aswith themorewidespreadserpentineharvestman(Ca/ic/na

serpentineaBriggs andHom) (Briggs andUbick 1989,T. Briggs, pers.comm.,

1997,D. Ubick, pers.comm., 1997).

Jung’smicroblindharvestman(Microc/najungi) is knownonly from one rocky

serpentinegrasslandlocation,whereit co-occurswith Hom’s microblind

harvestman(Mi crocinahomi): 1.5 kilometers(0.9miles) southof thejunction of

SilverCreekandSanFeliperoads,nearSanJosein SantaClaraCounty(Briggs

andUbick 1989,T. Briggs, pers.comm., 1997,D. Ubick, pers.comm., 1997).

Currentlyonly onepopulationis known,butotherpopulationsmayyet be

discoveredon unsurveyedserpentinehabitatin thisarea(T. Briggs,pers.comm.,

1997,D. Ubick, pers.comm., 1997).

TheMain blind harvestman(Cal/c/nadiminua) is knownonly from two

serpentineoutcroppingsattheeasternbaseofBurdell Mountainin theNovato

areaof Main County;one on private lands,and oneoccurringon theBuck Center

for Researchon Aging site(T. Briggs, in /itt., 1989,EIP Associates1992,T.

Briggs, pers.comm., 1997,D. Ubick, pers.comm., 1997). Otherpotential

habitatsare fairly widely distributedwithin thegeneralvicinity ofBurdell

Mountain,but thespecieshasnot beenfoundtheredespiteintensivesurveys(T.

Briggs, in litt., 1998). No recentsurveyshavebeendoneto determineif oneof

thepopulationsmayhavebeeneliminatedby roadconstruction,or whetherthe
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outlyingpopulationpersistson privatelandor in theproposedconservationarea

to mitigatefor theBuckCenter’sconstruction(EIP Associates1992,T. Briggs,

pers.comm., 1997,D. Ubick, pers.comm., 1997).

TheTiburonmicroblindharvestman(Microcina tiburona) is knownonly from

two occurrencesin serpentinegrasslandson theTiburonPeninsulain southern

Main County,(Briggs andUbick 1989,T. Briggs,pers.comm., 1997,D. Ubick,

pers.comm., 1997). Onelocationis within theRing MountainPreserve,managed

by theMain CountyOpenSpaceDistrict, whereit co-occurswith a federally

listed plant species,theTiburonmariposalily (Calochortustiburonensis).The

otherlocality for theTiburonmicroblindharvestman,nowprivateland,is nearEl

Campo,about0.8kilometer(0.5mile) northeastof theBel Aire School. No

recentsurveyshavebeendoneto confirmwhetherthesetwo populationspersist

(T. Briggs, pers.comm., 1997, D. Ubick,pers.comm., 1997).

ReproductionandDemography.- Almostall the individualsthathavebeen

encounteredin thefield areadults(T. Briggs, pers.comm., 1997,D. Ubick,pers.

comm., 1997). Theappearanceoftheadultscoincideswith theonsetofthe

winter rainy seasonin California. Theabsenceofyoungsuggeststhat

developmenttakesplacebeneaththesoil (T. Briggs, pers.comm., 1997,D. Ubick,

pers.comm., 1997). Harvestmentypically ovipositdirectly into thesoil, where

theeggsarepresumedto develop.Normally,only oneor afewadultsarepresent

undereachrock, wheretheyfeeduponspringtails(very small,primitive insectsin

theOrderCollembola). However,in severalharvestmenspecies,aggregationsof

10 or morehavebeenobserved(T. Briggs, pers.comm.,1997,D. Ubick, pers.

comm., 1997). Thedrying of thegroundbeneathrocksseemsto resultin their

disappearanceuntil thenextyear’sfirst majorrain (Briggs 1969). Otheraspects

ofblind andmicroblindharvestmenreproductionanddemographyremainto be

discovered.

Habitat andCommunityAssociation.- Blind harvestmenoccupyawide

varietyofCaliforniabiomes(a majorbiotic community)in mesic(with a

moderateamountofmoisture)habitats,from denseforest to opengrassland,but

arelargely restrictedto microhabitatsoffering highhumidity, conditionsoftotal

darkness,andwarmth(Briggs 1969,T. Briggs, pers.comm., 1997,D. Ubick, pers.
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comm., 1997). Low elevationforestsandmoistgrasslandsprovidefavorable

habitatswhile only afew speciesarefoundin desert,chaparral,or above1,200

meters(4,000feet)(Briggs 1969).

Microblind harvestmenareexclusivelyknownfrom serpentinegrasslandsand

outcroppingsin thegreaterSanFranciscoBay Area. Individual speciesareoften

knownfrom only oneortwo locations(Briggs andUbick 1989,T. Briggs, pers.

comm., 1997,D. Ubick, pers.comm., 1997),wheretheyoftenco-occurwith a

speciesofCa/ic/na(BriggsandUbick 1989,T. Briggs, pers.comm., 1997,D.

Ubick, pers.comm., 1997).

Blind andmicroblindharvestmenfrom serpentinesoil areasarefound

primarily beneathmediumto largerocks,approximately10 centimetersby 10

centimetersto 45 centimetersby 45 centimeters(4 by 4 inchesto 18 by 18

inches),in contactwith thesoil, havingremainedundisturbedfor aprolonged

period(Briggs andUbick 1989,T. Briggs, pers.comm., 1997,D. Ubick, pers.

comm., 1997). Individualsarenot foundon rocksin standingorrunningwater,

andareseldomfoundalonghilltops andotherwindsweptareas(Briggs 1968.T.

Briggs,pers.comm., 1997,D. Ubick, pers.comm., 1997). Althoughthehabitat

requirementsfor thesespecieshavenotyet beencompletelycharacterized,it is

presumedthatrocksof mediumto largesizeactmosteffectively to retainideal

humidity andthermalconditions(Briggs 1968,T. Briggs, pers.comm., 1997,D.

Ubick, pers.comm., 1997).

Threatsto SurvivaL - Threatsto serpentinegrasslandecosystemstypically

occurin theform ofroadandhousingdevelopment,invasionby aggressive

nonnativeplants,recreationalactivities,useofherbicides!pesticides!

rodenticides,off-road vehicleuse,overgrazingby livestock,andgarbage

dumping.

Populationsofboth theEdgewoodblindharvestmanandEdgewood

microblindharvestmanwereformerly threatenedby a proposedgolf course

developmentin EdgewoodNaturalPreserve(ThomasReidAssociates1993).

However,in 1993,theSanMateo CountyBoardofSupervisorsadopteda

11-229



resolutiondesignatingEdgewoodNaturalPreserveanaturalarea(SanMateo

CountyBoardof Supervisors1993). TheexistenceoftheEdgewoodblind

harvestmanin only one location,however,makesit vulnerableto extinctionfrom

catastrophicevents.

Althoughpublic accesswasrestrictedin thepast,the“Triangle” portion(land

westofEdgewoodNaturalPreserveandInterstate280 in SanMateoCounty,

administeredby theSanFranciscoWaterDepartment)oftheEdgewood

microblindharvestmanpopulationis nowpartof arecreationaleasement

(CaliforniaDepartmentofFishand Game1992). This speciesis presently

threatenedby proposedconstructionofa golf courseor trails in theTriangle

which threatenthespecies’habitat(C. Curtis, in litt., 1998,CaliforniaDepartment

ofFishand Game1992). An invasionofArgentineants(anaggressive,non-

native antspecies)wasnotedin this areain 1998(T. Briggs, in litt., 1998).

Threatsfrom Argentineantsmayexistat otherlocationsaswell. Theexistenceof

theEdgewoodmicroblindharvestmanin only two locationsmakesit vulnerableto

extinctionfrom catastrophicevents.

BothpopulationsoftheFairmontmicroblindharvestmanarethreatenedby the

useofherbicidesappliedby AlamedaCountypersonnelfor fire controlpurposes

(Ubick andBriggs, in /itt., 1990,Zimmerman,in /itt., 1 990a,b, c), theproposed

constructionof an emergencyaccessroad into theFairmontRidgehousing

development(Ubick andBriggs, in //tt., 1990),andaccessanduseby off-road

vehicles(Ubick andBriggs, in l/tt., 1990,Zimmerman,/n litt., I 990a,b, c). The

existenceof Fairmontmicroblindharvestmanin only two locationsmakesit

vulnerableto extinctionfrom catastrophicevents.

Jung’smicroblindharvestmanis threatenedby urbandevelopmentandits

associatedinfrastructure.Onorbefore1990,apipelinewaslaid throughthis

species’habitat. Currentlythereareseveralproposalsin variousstagesof

progressto developtheremaininglandsassingle-familyhousing(Briggs and

Ubick 1989,T. Briggs, pers.comm., 1997,D. Ubick, pers.comm., 1997). The

existenceof Jung’smicroblindharvestmanin only onelocationmakesit

vulnerableto extinctionfrom catastrophicevents.
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Oneof thetwo Main blindharvestmanpopulationsarethreatenedby urban

development(Briggs andUbick 1989,T. Briggs,pers.comm., 1997,D. Ubick,

pers.comm., 1997). TheBuck Centerfor Researchon Aging hascompleted

severaloftheplannedbuildings,but thereis still thepossibility that further

building orroadconstructionmight impacttheremainingserpentinesoils. The

adjacentconservationareais notyet fully delineatedorprotectedfrom impacts

suchasfoot traffic, domesticanimals,vandalism,stormwaterrunoff, or future

construction.Theexistenceof theMannblindharvestmanin only two locations

makesit vulnerableto extinctionfrom catastrophicevents.

Oneofthetwo populationsof Tiburonmicroblindharvestmanis threatenedby

urbandevelopment.Thepopulationonprivatelandis threatenedby planned

housingdevelopments,thoughno permitshavebeenissuedat presentto start

construction.Theexistenceof theTiburonmicroblindharvestmanin only two

locationsmakesit vulnerableto extinctionfrom catastrophicevents.

ConservationEfforts. - With theexceptionsofHom’s microblindharvestman

(Microcinahomi)andtheTiburonmicroblindharvestman(Microcina tiburona),

all theblind andmicroblindharvestmencoveredin thisrecoveryplanwere

formerlyCategory2 candidatesfor Federallisting. All harvestmanspecies

coveredin this recoveryplanarenowconsideredspeciesofconcern(U.S. Fish

andWildlife Service1996a).

TheEdgewoodblindharvestmanandEdgewoodmicroblindharvestmanare

partially protectedin EdgewoodNaturalPreserve.A draftmasterplanfor

EdgewoodNaturalPreservehasbeenpublished(SanMateo County1996).

TheBuck Centerfor Researchon Aging hasproposeda 122-hectare(300-acre)

conservationareafor onsiteimpactsto thesensitivespecieson theadjacent76-

hectare(188-acre)developmentarea.Thisconservationareais thoughtto include

theMain blindharvestman,but it is notyet fully delineatedorprotectedfrom

impactssuchasfoot traffic, domesticanimals,vandalism,stormwaterrunoff, or

futuredevelopment(EIP Associates1992,WesternEcologicalServicesCompany

1990).
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Between1982and1995,theRing Mountainpopulationof theTiburon

microblindharvestmanwasprotectedfrom developmentbecausethelandon

which it occurswasownedandmanagedby TheNatureConservancy,agroup

whosemanagementgoalsarethemaintenanceofbiodiversity andtheprotection

ofrareandendangeredspecies(L. Serpa,pers.comm., 1992). TheRing

Mountainpropertywastransferredfrom TheNatureConservancyto Main

CountyParksandOpenSpaceDistrict in 1995;TheNatureConservancyretained

aconservationeasementon thepropertyandit is expectedthatMain Countywill

continuemonitoringrarespecieson thepreserve(L. Serpa,pers.comm., 1996).

TheNatureConservancyprovidedMain CountyOpenSpaceDistrict with

detailedmanagementprinciplesandguidelines(CaliforniaDepartmentofFish

andGame 1997a). At thispoint, theCountyhasnotdevelopeda monitoringplan

andis dependingon volunteersfrom TheNatureConservancyandCalifornia

NativePlantSocietyfor monitoring(C. Bramham,pers.comm., 1996). The

preserveis fencedto reducetheincidenceoffour-wheeldrivevehicleand

motorcycleuse,but is still accessibleto bicycles,equestrians,andhikers(C.

Bramham,pers.comm., 1997).

ConservationStrategy - Theconservationstrategyfor thesespeciesof

concernis basedon the assumptionsthat if: (1) populationsremainthroughout

remnantsofthehistorical ranges,(2) populationsoccurin protectedhabitat,(3)

populationsaresecurefrom threats,(4)andpopulationsarenotdeclining,thenthe

long-termconservationof Cal/c/naandMicrocina speciesaddressedin this

recoveryplancanbe ensured.Long-termconservationoftheseblind and

microblindharvestmenspeciesmustfirst focuson protectingexistinghabitatof

theremainingpopulationsby workingwith privatelandownersandagenciesto

ensurethelong-termconservationandsurvivalof thesespeciesofconcernon

theirlands. Sincethesespecies’populationsandhabitatsareoften limited to only

oneortwo localities,it is extremelyimportantto protect,and ideally,expandby

restorationefforts, theremainingsuitablehabitatfor thesespecies.Given thevery

limited amountofsuitablehabitat,thevery limited dispersalability of these

harvestmen,andnumberof impendingoradjacentthreatsto thesespecies,habitat

protectionmustbegiventoppriority in conservationefforts.This habitat

protectioncouldtaketheform ofbuffers,conservationeasements,conservation
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agreements,or fee title acquisitions,andshouldinvolve protectionof the

populationsthemselvesaswell asa150-meter(500-foot)bufferaroundeach

population,wherepossible,to reduceexternalinfluencesandallow expansionof

populationsintopotentiallysuitablehabitat. In addition,otherunoccupiedhabitat

atthesitesthatmight be restoredorprovidespacefor expansionof the

populationsmustbe protected.

Presently,thereis little informationwhetherpopulationsoftheseharvestmen

arestableordeclining,andtherefore,additionalsurveyingand monitoringare

neededto assesstheirdistributionand status.Populationmonitoring and

surveyingareneededto developacompleteconservationstrategyandestablish

quantitativecriteriafor long-termconservation,with surveysconductedin all

historic locationsduring theappropriatetimeperiodof activity for thespecies.

All potentialhabitatsin reasonableproximity to thesehistoric locationsshould

alsobe surveyedandevaluated,including an assessmentofpopulationscapableof

supplyingindividualsfor reintroductionefforts. In particular,threatsfrom

development,recreationalactivities, andinvasionof exoticsshouldbe addressed.

Managementplansemphasizingspecialstatusspeciesin theoneor few known

locationsmustbe developedandimplemented,andshouldincludeprovisionsfor

standardizedannualmonitoringof all populationsof harvestmancoveredin this

planto determinedemographictrends. Theproximity ofthesespeciesto a large

humanpopulationincreasesthelikelihoodthathuman-causeddisastersor actsof

vandalismwill affect theseblind and microblindharvestmenor theirhabitat.

Virtually all blind andmicroblindharvestmenpopulationsin this recoveryplan

occuradjacentto urbanorsuburbandevelopment;accordingly,any management

plandevelopedfor thesespeciesshouldincludean educationaloutreachprogram

which will assisttheU.S. FishandWildlife Service’sefforts to conservethese

species.Publicoutreachshouldaddresstherarity, biological value,andfragility

ofSanFranciscoBay Areaserpentinegrasslandecosystems,aswell asparticular

stepscitizenscantaketo protectthem. Outreachmaytakemanyforms,suchas

appropriatesignageatEdgewoodNaturalPreserveandRing MountainPreserve

orotherlocations,informationalhandoutsavailableto interestedparties,an

Internetwebpage,andpublic talks.
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Sincelittle is still knownaboutawide rangeof ecologicalandlife history

aspectsof theseblind andmicroblindharvestmen,researchneedsto beconducted

to providethedatawith whichto effectivelyconserveandmanagethesespecies.

In manycases,researchneedscouldbe efficiently achievedby incorporating

harvestmenobservationsintoparallelstudiesconductedfor baycheckerspotor

plant speciescoveredin thisplan.

A primaryresearchneedis to characterizethehabitatusedby theharvestmen

speciesanddeterminethecharacteristicsandindividual speciesrequirementsfor

harvestmenhabitat,andco-occurringassociatedspecies.Furtherstudiesneedto

beconductedon thereproduction,populationdemographics,anddispersalof

thesespecies,including studieson life histories,overwinteringstages,feeding

requirements,andjuvenile/adultmortality. Methodsandtime ofdispersal,

impedimentsto dispersal,andtypical dispersaldistancesneedto be determinedto

formulatepropermanagementactionsfor thesespecies.Researchis alsoneeded

to determinewhetherpreviouslyundeterminedfactorshavebeenlimiting

harvestmenviability on apparentlyfavorablehabitats.Habitatrestoration

methodsshouldbe developedif appropriate.Vegetationmanagementtechniques

mayneedto be developedthatenhanceblind andmicroblindharvestmensurvival

andreproduction. Currentgrazingmanagementmethodscouldbe quantifiedfor

establishingavarietyof grazingregimens.Eventually,avarietyof techniques

shouldbe testedexperimentally,overavarietyofyearsandsites,andadaptedas

appropriate.Researchshouldalso be conductedon thefeasibility of reintroducing

blind andmicroblindharvestmeninto historic habitatswherepopulationshave

beenrecentlyextirpatedbut re-establishmentseemsfeasible. Reintroduction

methodsshouldbe developedif appropriate.
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III. RECOVERY

A. Objectives

Theoverall objectiveofthis recoveryplan is to delist federallylisted species

andensurethelong-termconservationofspeciesofconcerncoveredin theplan.

Interim goals include(1) stabilizingandprotectingpopulations,(2) conducting

researchnecessaryto refinereclassificationandrecoverycriteria,and(3)

reclassif~’ingto threatened(downlisting)speciescurrentlyfederallylisted as

endangered.Reclassificationis appropriatewhenataxonis no longerin danger

of extinctionthroughouta significantportionof its range. Becausedataupon

whichto basedecisionsaboutreclassificationandrecoveryaremostly lacking,

downlistingandrecoverycriteriain thisplanarenecessarilypreliminary.

1. Multispeciesstrategy

Recoveryandlong-termconservationtasksemphasizedin thisplanare(1)

habitatprotection,(2)habitatmanagementandrestoration,including removalof

invasivenon-nativespecies,(3) surveyingandmonitoring,(4) ex-situ

conservationmeasuressuchasartificial rearingand seedbanking,(5) research,

and(6) public participation,outreach,andeducation. Specificsofeachstrategy

aregiven in thischapterandin theStepdownNarrative(ChapterIV). Because

this recoveryplanfocuseson alargenumberof species,wheneverpossible,

emphasisis placedon specificstrategiesthatwould benefitseveralspecies

coveredin thepl~.n. Wherespeciesdo notco-occur,recoveryandlong-term

conservationstrategiesfocuson singlespecies.

All speciescoveredin theplanarethreatenedby lossofserpentinehabitatand

by fragmentationofthefew remaininglargerblocksof serpentinehabitatin the

SanFranciscoBay Area. Therefore,areascurrently,historically, orpotentially

occupiedby thespeciesarerecommendedfor habitatprotection. High priority

protectionareasareof two generaltypes:(1) areascurrentlyoccupiedby, or

providingpotentialhabitatfor, severalspeciescoveredin theplan,and(2) areas

thatarecurrentlyoccupiedby, or providingpotentialhabitatfor, only asingle

speciescoveredin theplan. Areasto be protectedfor single speciesincludethose
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occupiedby populationsconsideredimportantwithin thespeciesrange(e.g.,

populationsattheedgeoftherangeandpopulationsthatmayprovidestepping

stonesamongpopulations).Factorsinfluencingchoiceof sitesfor protectionalso

includehabitatsizeandquality, easeofprotection,andcost. Whereverpossible,

protectionshouldfirst focuson largerblocks oflandandon publicly-ownedlands.

However,becauseserpentinehabitatis naturallyandartificially limited in area

andpatchyin distribution, somesmallerparcelsandcooperationfrom private

individualsandentitiesmaybe necessaryto ensurerecoveryandlong-term

conservationofthespeciescoveredin theplan. Cooperationmayinvolve selling

ofland,selling or grantingofeasements,or voluntarycooperationin programsto

maintainand/orenhancehabitatvaluesfor serpentinespecieswhile continuing

certaintypesoflanduse(e.g.,grazingif it doesnot threatenspeciescoveredin the

plan).

Managementplansneedto be developedfor protectedserpentinelands. In

many cases,effectivehabitatmanagementandrestorationtechniquesare

undevelopedfor speciescoveredin theplan. Therefore,managementmustbe

“adaptive”or flexible basedon newdata,research,orobservedoutcomesof

ongoingmanagement.Controlof invasivenon-nativeplantsis ahighpriority

managementstrategyin anumberofareas. Otherpotentialmanagementstrategies

includevariousformsofvegetationmanagement(e.g.,grazingand fire). Studies

ofthe impactofvariousstrategieson individual speciesneedto be conducted.In

somecases,managementtechniquesfor onespeciesmayconflictwith techniques

for otherspecies--researchmaycontributeto resolutionoftheseconflicts.

B. RecoveryStrategiesand Criteria

Recoverystrategiesfor speciescoveredin theplanarein individual species

accounts(Chapter2). Recoverycriteriafor federally listedplant andanimal

speciesaregivenin Table111-1. Criteria for long-termconservationof speciesof

concernare givenin Table111-2.

“The recoveryofendangeredspeciesandtherestorationof damaged

ecosystemsmaybe thegreatesttechnicalchallengein biological conservation”

(Pavlik 1996,p.150). “Recovered”speciesareexpectedto be restoredto apoint
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Recoverystrategiesfor theplantspeciescoveredin this planfocusfirst on

protectionandmanagementofknownoccupiedsites. Secondpriority is givento

repatriationofhistoric sitesandthird priority to introductionof newsiteswithin

thehistoric rangeof thespecies.Thelower priority of repatriationand

introductionis basedon theuncertaintyanddifficulty associatedwith these

strategies(Falket al. 1996). Falket al.’s (1996)reviewofexistingpolicies of

agencies,nationaland internationalconservationorganizations,nativeplant

societies,andprofessionalorganizationsshowsthat manyconservationgroups

recommendconservationof existingpopulationsandcommunitiesover

attemptingthe“difficult andimperfect” task(p. 456)of creatingnewones.The

AmericanSocietyofPlantTaxonomists(attachmentto D. Crawford,in ha., 1989)

andtheCanadianBotanicalSociety(1987,reprintedin Faliselt 1988)haveboth

adoptedpolicy statementsopposingtransplantationasameansof rareplant

preservation.TheCaliforniaBotanicalSocietyhasalsorecentlydraftedasimilar

resolution(R. Bittman,pers.comm., 1998).

Repatriationsandintroductionsshouldbe consideredexperimentalbecause

“the reintroductionofany speciesis inherentlycomplex”andbecause“the science

ofreintroductionis in its infancy” (Falkeral. 1996,p. 454). Any attempted

reintroductionshouldbe for specific,defensiblereasonsandshouldbe conducted

with the recognitionthat(1) determiningtheoutcometakestime (certainlyyears

andperhapsdecades)and (2) planningandlong-termcommitmentareessential

(Falk etal. 1996).

Despitetheuncertaintyassociatedwith repatriationandreintroduction,long-

termsurvival in natureofsomeplant speciesis unlikely in theabsenceof

establishmentof newpopulations.Repatriatedandintroducedpopulationsshould

notbe countedtowardrecoverygoalsuntil theyhavepersistedwithout

interventionthroughthenaturalrangeofclimatic variation; thiswill likely require

adecadeor more. Until thereis evidencethat suchactionsarelikely to be

successful,someplant speciescoveredin theplanshouldnotbeconsideredfor

delisting(seebelow). Guidelinesfor planningrareplantreinroductionsaregiven

in Falk etal. (1996).

Becausemanylistedplant speciesin theplanareknownfrom lessthanfive
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sites,seedcollectionand bankingis consideredahighpriority, alongwith

preservationofknownsites,to guardagainstextinctionor irreversibledeclineof

thespecies(i.e., apriority I task). Specifically,seedcollectionandbanking

safeguardsagainstlossor declineof thespeciesdueto catastrophicevents,an

importantmeasureuntil existingpopulationsareadequatelysecuredandmanaged

anduntil plantsatadditionalsitesarefound, repatriated,or introduced. The

importanceofthis strategyis exemplifiedby theextirpationoftheonly known

populationofMalheurwirelettuce(Stephanomeriamaiheurensis).Had no stored

seedbeenavailable,thespecieswould havebeenextinct (Guerrant1996). Seed

bankingalsoprovidesmaterialthatmaybe usedin futureenhancement,

repatriation,or introductionofpopulations.Sinceits extirpationin thewild,

Maiheurwirelettucehasbeenrepatriated(Guerrant1996). Seedcollectionshould

be conductedwith cautionto ensurethat donorpopulationsarenot adversely

affectedby thecollection.

Listedplantspecies.- In general,downlistingcriteriafor federallylisted

endangeredplant speciesarebasedon (1)protectionandadaptivemanagementin

perpetuityof current(andin somecaseshistoric)occurrences,(2) evidencethat

populationsat thesesitesarestableor increasingover anumberofyears(how

manyyearsdependson thelife historyofthe individual species,seeindividual

speciesaccounts,ChapterII), (3) storageofseedin Centerfor PlantConservation

certifiedfacilities, and (4)developmentof reliableseedgerminationand

propagationtechniques.Protectionof sitesshouldtargetthe largestpossible

blocksof landandshould includeabufferof 150meters(500feet),oraslargeas

is feasible. Protectionshouldinvolve populationsthroughouttheknownrangeof

thespecies.Populationsshouldbe monitoredatappropriatetime intervals(see

individual speciesaccounts,ChapterII). Demographicresearchshouldbe

conductedto identify limiting life history stages.Until researchshowsotherwise,

recoveryshouldtargetsecuringpopulationscontainingaminimumof2,000plants

each(but preferablymore). Theprobabilityof populationpersistenceoverthe

long-termis expectedto be higherfor largerpopulationsbecauselargepopulation

sizedecreasesthelikelihoodofreducedviability orpopulationextirpationsdueto

randomdemographicor geneticevents(BarrettandKohn 1991,Ellstrandand

Elam 1993). Oncedownlistingcriteriahavebeenattained,a statusreviewmust

be conductedto determinewhetherreclassificationis appropriate.Thereview
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shouldincludean analysisof the likelihood thatdelistingwill be possible.

Reviewof thesuccessof any attemptedrepatriationsor introductionsshouldbe

includedin the analysisofthepotentialfor delisting,becausedelistingmay

dependuponthesuccessof suchactions. Evidenceof unsuccessfulormarginally

successfulrepatriationsor introductionsmayindicatethat futuredelistingwill not

be reasonable.

Delisting generallyinvolvesmeetingtheabovecriteriaaswell asfinding,

repatriatingor introducingseveraladditionalpopulationsofthespecies.

However,becauserepatriationandintroductionof populationsareexpensiveand

experimental(Falketal. 1996),surveyinghistoric sitesandpotentialhabitat

within thehistoric rangeto locatecurrentlyunknownpopulationsis also

recommended.Althoughit is notexpectedthatnumerousunknownsiteswill be

found,any newly discoveredpopulationsmaydecreasethelikelihood thata

specieswill beextirpated(R. Raiche,in litt. 1998). Oncedelistingcriteriahave

beenattained,a statusreviewmustbe conductedto determinewhether

reclassificationis appropriate.Basedon currentlyavailableinformation,

Acanthominthaobovatassp.duttonji, Calochortustiburonensis,Cirsiumfontinale

var.fontinale,Clarkiafranciscana,Cordylanthustenuisssp.capillaris,

Eriophyllum latilob urn, andStreptanthusniger shouldnotbe consideredfor

delisting. Eachof thesespeciesis limited to threeor fewer locationsin areasthat

areextensivelydeveloped,highly fragmented,and/orotherwisesubjectto threats

that arenoteasilyeliminated(seealso individual speciesaccounts).In the

unlikely eventthat(1) a significantnumberofnewpopulationsarediscovered

and/or(2) researchshowshabitatwithin thespecies’rangeis availableand

introductionsarelikely to be successful,developmentof delistingcriteriacouldbe

consideredfor thesespecies.

PlantSpeciesofConcern.- Becauseexisting informationon speciesof

concernis limited, highpriority shouldbe given to researchidentifying species

rangeanddistribution(i.e., surveys),statusof populations,threatsto thespecies,

anddetailsofdemography,reproduction,and(in somecases)genetics.Ensuring

long-termconservationofspeciesofconcerninvolvesmeetingcriteriasimilar to

thosegivenabovefor reclassifyinglistedplant species:protectionand

managementofknown sites,evidenceof stableor increasingpopulationsovera
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numberofyears,andseedbankingat Centerfor PlantConservationcertified

facilities. Thesecriteriaassumethat long-termconservationhasbeenachievedif

populationsremainingthroughoutthehistoricalrangearenot declining,andare

securefrom threats.

2. Animal Species

ListedAnimalSpecies.- Onefederallylisted animal speciesis includedin this

plan: thebay checkerspotbutterfly. Becauseofthe limited amountof serpentine

habitatremainingin the SanFranciscoBay Area, thebay checkerspotbutterfly

will bedifficult to recoverto thepoint wheredelistingis possible.Oncedelisting

criteriahavebeenattained,a statusreviewmustbe conductedto determine

whetherreclassificationis appropriate.Thefollowing criteriamustbe achievedto

recoverthebaycheckerspotbutterfly:

1. Corepopulations- Adult populationsof at least8,000butterflies,or

populationsofat least20,000post-diapauselarvae,in 12 of 15

consecutiveyears,at eachof thefollowing areas: Kirby, Metcalf, San

Felipe,Silver CreekHills, SantaTeresaHills, andEdgewoodPark. Total

populationacrossall coreareasshouldbe at least100,000adultsor

300,000post-diapauselarvaein eachof the 12 years,with no recentsevere

decline.

2. Satellitepopulations- Adult populationsofat least1,000butterflies,or

populationsofat least3,000 post-diapauselarvae,in 10 of 15 consecutive

years,ateachof at leastninedistinct areas:threein SanMateoCounty,

five in SantaClaraCounty,andonein ContraCostaCounty. Adult

populationsof at least300 butterflies,orpopulationsofat least1,000post-

diapauselarvae,in 8 of 15 consecutiveyears,at eachofat least18

additionaldistinctareas:5 in SanMateoCounty, 10 in SantaClara

County, 1 in AlamedaCounty,and2 in ContraCostaCounty. To be

“distinct,” populationsshouldbe separatedby at least1 kilometer(3,000

feet)of unsuitable,unrestorablehabitat.

3. Protectionandmanagementofhabitat- Permanentprotectionofadequate
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primary(corepopulation),secondary(moderate-sizedsatellite),and

tertiaryhabitat(small-sizedsatellite)to supportlong-termpersistenceof

themetapopulationsdetailedundercriteria1 and2 above. Forsatellite

populations,becauseoftheirnaturaltendencyto wink in andout of

existenceat varioussites,this will meanprotectingmorehabitatareasthan

theminimum9 moderate-sizedand18 small-sizedpopulations. It is

estimatedthat nearlyall knownsuitablehabitatsin SanMateo,centraland
westernSantaClara,westernAlameda,andContraCostaCountieswill be

neededto supportan adequateconstellationofbay checkerspotbutterfly

satellitepopulations. Appropriateadaptivemanagementin perpetuityof

thebay checkerspotbutterfly’s nativeecosystemshouldbe guaranteedin

all protectedhabitat,including securefunding for ongoingmanagement.

4. Investigationandremovalofexistingorreasonablyforeseeablethreatsto

bay checkerspotbutterfly populationsandhabitat.

AnimalSpeciesof Concern. - Recoveryand long-termconservationof the

eight animal speciesof concernmaybe accomplishedby using listed speciesto

serveas“umbrella” protectionfor thenon-listedspecies,whichoftenco-occur

with oneor moreof the listed speciestargetedin thisrecoveryplan. Evaluation

of threats,additionalsurveysin suitablehabitat,andfurther informationon

distributionareneededto developa completeconservationandprotectionstrategy

andestablishquantitativecriteriafor long-termconservationfor thesespeciesof

concern.Theprotectionstrategiesfor mostspeciesofconcernarebasedon the

assumptionthat if populationsremainthroughoutremnantsof thehistoricalrange,

occurin protectedhabitat,aresecurefrom threats,andarenotdeclining,then

long-termconservationhasbeenachieved.

C. RecoveryPriorities

1. General Ranking Categories

Actionsnecessaryto recover(or delist)a listed speciesorensurethelong-term

conservationof aspeciesof concernarerankedin threecategories:
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Priority 1-

Priority 2 -

Priority 3 -

an actionthat mustbe takento preventextinctionorto

preventa speciesfrom decliningirreversibly in the

foreseeablefuture.

anactionthatmustbe takento preventa significantdecline

in speciespopulation/habitatquality or someother

significantnegativeimpactshortof extinction.

all otheractionsnecessaryto meetrecoveryorconservation

objectives.

Althoughrecoveryor conservationactionsarerankedfor eachspecies

individually, whereverpossibletheplanfocuseson multispeciesactions.Where

anactioninvolvesseveralspecies,therecovery/conservationpriority reflectsboth

theneedsof individual speciesand thebroadbenefitto thegroupof species.

Becausesituationschangeastimepasses,recovery/conservationprioritiesmustbe

consideredin thecontextof whathasalreadyhappenedandis likely to happenat

all sites. Therefore,theprioritiesassignedareintendedto guide,not to constrain,

theallocationoflimited conservationresources.
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Table 111-1. Generalized recovery criteria for federally-listed plants and
animals.Thoughnotexplicitly stated,delistingcriteriainclude

meetingall thedownlistingcriteria.

Species Recovery
Step

Secureand
protect

specified

recovery areas
from

incompatible
uses

Management plan
approved and

implemented for

recovery areas,
including survival

of the speciesas
an objective

Population
monitoring in

specified

recoveryareas
shows:

Other actions

San Mateo
thornmint

(Acanthomintha

obovatassp.

duttonif)

Downlist

(Should

not be

delisted)

Occupied
habitat at

Edgewood,the

Triangle, and

PulgasRidge
with adjacent

unoccupied

habitat and a

150-meter(500-
foot) buffer;

two additional

populations
(five total)

For all five
populations and

any adjacentareas

identified as

essentialto
continued survival

Stable or
increasing over

20 years (or

longer if

suggestedby
the results of

demographic

monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood

Tiburon

mariposalily

(Calochortus

tiburonensis)

Should

notbe

delisted

(actions

shownare

to aid

survival of

the

species)

Occupied

habitatat Ring

Mountainalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer

FortheRing

MountainPreserve

andanyadjacent

occupiedor

unoccupiedhabitat

identifiedas

essentialto

continuedsurvival

Stableor

increasingover

20 yearsthat

includethe

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic

monitoring)

Seedstoredin

atleasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood
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Species Recovery
Step

Secure and
protect specified
recovery areas

from
incompatible

uses

Managementplan

approvedand
implementedfor

recoveryareas,

including survival of

thespeciesas an

objective

Population
monitoring in

specified
recovery areas

shows:

Other actions

Tiburon

paintbrush

(Castilleja

affinis ssp.

neglecta)

Downlist Occupied

habitatalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at
six known sites

Forall sitesand

anyadjacent

occupiedor

unoccupiedhabitat

identifiedas

essentialto

continuedsurvival

Stableor

increasingover

20 yearsthat

includethe

normal

precipitation

cycle (or longer
if suggestedby

theresultsof

demographic

monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand
propagation

techniques

understood

Tiburon

paintbrush

(Castilleja

affinis ssp.

neglecta)

Delist 10 populations

including2 in

SantaClara

County

For all populations

andanyadjacent

areasidentifiedas

essentialto

continuedsurvival

No declineafter

downlisting; if

declining,

determinecause

andreverse

trend

Coyote

ceanothus

(Ceanothus

ferrisiae)

Downlist Occupied

habitat along

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

knownsites

Forall populations

andanyoccupied

or unoccupied

habitat identifiedas

essentialto survival

Stableor

increasingwith

evidenceof

natural

recruitmentfor

a periodof 30

yearsthat

includethe

normal

precipitation

cycle (or longer

dependingon

resultsof

researchon the

role of fire in

reproduction)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood
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Species Recovery
Step

Secureand
protect specified
recovery areas

from
incompatible

uses

Managementplan
approved and

implemented for
recovery areas,

including survival of
the speciesasan

objective

Population
monitoring in

specified
recovery areas

shows:

Other actions

Delist Eight

populations

representingthe

rangeof the

species

Forall populations

andanyadjacent

areasidentified as

essentialto

continuedsurvival

No declineafter

downlisting; if

declining,

determinecause

andreverse

trend

Fountainthistle

(Cirsium

fontinalevar.

fontinale)

Downlist

(Should

not be
delisted)

Occupied

habitatand

knownformer

habitatalong
with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

threeknown

sites(Crystal

Springs

Reservoir,

Triangle,and

Edgewood)

Forall populations

andanyoccupied

or unoccupied

habitat identifiedas
essentialto survival

Stableor

increasingwith

evidenceof

natural
recruitmentfor

a periodof 20

yearsthat

includethe

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic

monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation
certified

facilities; Seed

germinationand

propagation

techniques

understood

Presidioclarkia

(Clarkia

franciscana)

Downlist

(Should
notbe

delisted)

Occupied

habitatand

known former
habitatalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

thetwo known

locations

Forall populations

andanyoccupied

or unoccupied
habitat identifiedas

essentialto survival

Stableor

increasingover

20 yearsthat
includethe

normal

precipitation

cycle (or

longerif

suggestedby

theresultsof

demographic

monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant
Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood
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Species Recovery

Step

Secureand

protect specified
recovery areas

from

incompatible

uses

Managementplan

approved and
implemented for

recovery areas,

including survival of

the speciesas an

objective

Population

monitoring in
specified

recovery areas

shows:

Other actions

Pennell’sbird’s-

beak

(Cordylanthus

lenuisssp.

capillaris)

Downlist

(Should

notbe

delisted)

Occupied

habitatand

known former

habitatalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

thetwo known

sites

Forall populations

andanyoccupied

orunoccupied

habitat identifiedas

essentialto survival

Stableor

increasingover

20 yearsthat

includethe

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic

monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood

SantaClara

Valley dudleya

(Dudleya

setcheliji)

Downlist Occupied

habitator 20

populations

representingthe

rangeof the

speciesalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer (see

ChapterII for

specifics)

For all populations

andanyoccupied

or unoccupied

habitat identified as

essentialto survival

Stableor

increasing for a

periodof 20

yearsthat

includethe

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic

monitoring)

Delist 30 populations

representingthe

rangeof the

species

Forall populations

andanyadjacent

areasidentified as

essentialto

continuedsurvival

No declineafter

downlisting; if

declining,

determinecause

andreverse

trend
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Species Recovery

Step

Secureand

protect specified

recovery areas
from

incompatible

uses

Managementplan

approved and

implemented for
recovery areas,

including survival of

the speciesas an

objective

Population

monitoring in

specified
recovery areas

shows:

Other actions

SanMateo

woolly

sunflower

(Eriophyllum

latilobum)

Downlist

(Should

notbe

delisted)

Occupied

habitatalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

theknown site

Forall populations

andanyoccupied

or unoccupied

habitatidentified as

essentialto survival

Stableor

increasing for a

periodof 20

yearsthat

includethe

normal

precipitation

cycle (or longer
if suggestedby

theresultsof

demographic
monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation
techniques

understood

Occupied

habitator21

populations

representingthe

rangeof the

speciesalong

with adjacent

unoccupied

habitatanda

150-meter(500-

buffer (see

ChapterII for

specifics)

Manndwarf-

flax

(Hesperolinon

congestum)

Delist

foot)

Forall populations

andanyoccupied

or unoccupied

habitatidentifiedas

essentialto survival

Stableor

increasing for a

periodof 20

yearsthat

include the

normal

precipitation

cycle (or longer

if suggestedby

the resultsof

demographic

monitoring)
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Forall populations

andanyoccupied

orunoccupied

habitatidentifiedas

essentialto survival

Stableor

increasing for a

periodof 20

yearsthat

includethe

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic

monitoring)

Seedsstoredin

at least two

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood

Species Recovery Secureand Management plan Population Other actions

Step protect specified approved and monitoring in

recovery areas implemented for specified

from recovery areas, recovery areas

incompatible including survival of shows:

uses the speciesas an

objective

Total of five

populations:

occupiedand

formerhabitat

at theTriangle

andEdgewood

andat thenew

potential

occurrenceif it

is confirmedto

beP.

belIid~flora

alongwith

additional

populations;

adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

eachsite

10 populations;

at least3 in

eachof Main,

SanMateo, and

SantaCruz

Counties

Forall populations

andanyadjacent

areasidentified as

essentialto

continuedsurvival

No declineafter

downlisting; if

declining,

determinecause

andreverse

trend

DownlistWhite-rayed

pentachaeta

(Pentachaeta

bellidflora)

Delist
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Species Recovery

Step

Secureand

protect specified

recovery areas

from

incompatible

uses

Managementplan

approved and

implemented for

recovery areas,

including survival of

the speciesas an

objective

Population

monitoring in

specified

recovery areas

shows:

Other actions

MetcalfCanyon

jewelfiower

(Strepranthus

albidusssp.

albidus)

Downlist Occupied

habitatalong

with adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer at

nine known

sites

Forall populations

andany occupied

orunoccupied

habitatidentified as

essentialto survival

Stableor

increasingfor a

periodof20

yearsthat

includethe

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic
monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood

Delist 18 populations

representing

entirehistoric

rangeof the

species

Forall populations

andanyadjacent

areasidentifiedas

essentialto

continuedsurvival

No declineafter

downlisting; if

declining,

determinecause

andreverse

trend

Tiburon

jewelfiower

(Streptanthus

niger)

Downlist

(Should

notbe

delisted)

Occupied

habitatat theSt.

Hilary’s and

Middle Ridge

sitesalongwith

adjacent

unoccupied

habitatanda

150-meter(500-

foot) buffer

Forboth

populationsand

anyadjacentareas

identifiedas

essentialto

continuedsurvival

Stableor

increasingover

20 yearsthat

include the

normal

precipitation

cycle (or longer

if suggestedby

theresultsof

demographic

monitoring)

Seedsstoredin

at leasttwo

Centerfor Plant

Conservation

certified

facilities; Seed

germinationand

propagation

techniques

understood
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Species Recovery

Step

Secureand

protect specified

recovery areas

from

incompatible

uses

Managementplan

approved and

implemented for

recovery areas,

including survival of

thespeciesas an

objective

Population

monitoring in

specified

recoveryareas

shows:

Other actions

Bay checkerspot

butterfly

(Euphydryas

edithabayensis)

Delist Coreareas:

Kirby, Metcalf,

SanFelipe,

SilverCreek

Hills, Santa

TeresaHills,

Edgewood

Preserve

Forall core areas Corearea

populationsof

at least8,000

butterflies,or at

least20,000

post-diapause

larvae,in 12 of

15 consecutive

yearsat each

core area. Total
population

acrossall core

areasshouldbe
at least100,000

adultsor

300,000post

diapauselarvae

in eachofthe

12 years,with

no recentsevere

decline
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Species Recovery

Step

Secureand

protect specified

recovery areas

from

incompatible

uses

Managementplan

approved and

implemented for

recovery areas,

including survival of

the speciesas an

objective

Population

monitoring in

specified

recovery areas

shows:

Other actions

(Continuednext

page)

Satelliteareas:

sufficientto

support

metapopulation

dynamicsof

nine moderate-

sized

populations

throughoutmost

of the historic

rangeof the

species;see

speciesaccount

in ChapterII for

specifics

Forall protected

habitatareas

Moderate-sized

satellite

populationsof

at least 1,000

butterfliesor at

least3,000post-

diapauselarvae,

in 10 of 15

consecutive

years,at eachof

at leastnine

distinct areas:

threein San

Mateo, five in

SantaClara, and

onein Contra

CostaCounties;

seespecies

accountin

ChapterII for

specifics
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Species Recovery Secureand Managementplan Population Other actions

Step protect specified approved and monitoring in

recovery areas implemented for specified

from recovery areas, recovery areas

incompatible including survival of shows:

uses thespeciesas an

objective

Bay checkerspot Delist Satelliteareas: Forall protected Small-sized

butterfly habitatareas satellite

(Euphydryas sufficientto populationsof

edithabayensis) support at least300

(continued) metapopulation butterfliesor at

dynamicsof 18 least1,000post-

small-sized diapauselarvae,

populations in 8 of 15

throughoutmost consecutive

of thehistoric years,at eachof

rangeof the at least18

species;see additional

speciesaccount distinctareas:5

in ChapterII for in San Mateo,

specifics 10 in Santa

Clara, I in

Alameda,and2

in Contra Costa

Counties; see

speciesaccount

in Chapter II for

specifics
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Table 111-2. Generalizedcriteria for long-term conservationof California-

listed and other speciesof concern.

Species Secureand protect

specified

conservation areas

from incompatible

uses

Managementplan

approved and

implementedfor

conservationareas,

including survival

of the speciesas the

objective

Population

monitoring in

specified

conservation areas

shows:

Other

actions

Plant Species

Baker’s

manzanita

(Arctostaphylos

bakerissp.

bakeri)

10 populationsalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

with evidenceof

naturalrecruitment

fora periodof30

yearsthat include

thenormal

precipitationcycle

(or longer

dependingon results

of researchon the

role of fire in
reproduction)

Seedsstored

in at least

two Center

for Plant

Conservation

certified

facilities;

Seed

germination

and

propagation
techniques

understood

Mt. Hamilton

thistle

(Cirsium

fonrinalevar.

campy/on)

23 populationsalong

with adjacent

unoccupiedhabitat

and a 150-meter(500-

foot) buffer (see

ChapterII for

distribution of

populations)

For all populations

andany adjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

with evidenceof

naturalrecruitment

for a periodof 20

yearsthat include

thenormal

precipitationcycle

(or longerif

suggestedby the

resultsof

demographic

monitoring)
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Species Secureand protect

specified

conservationareas

from incompatible

uses

Managementplan

approved and

implemented for

conservation areas,

including survival

of the speciesas the

objective

Population

monitoring in

specified

conservationareas

shows:

Other

actions

CrystalSprings

lessingia

(Lessingia

arachnoidea)

Eightpopulations

along with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer; two of

thepopulationsin

SonomaCountyif

knownsite is

confirmedto be L.

arachnoidea

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

with evidenceof

naturalrecruitment

for aperiodof 20

yearsthat include

thenormal

precipitationcycle

(or longerif

suggestedby the

resultsof

demographic
monitoring)

Seedsstored

in at least

two Center

for Plant

Conservation

certified

facilities;

Seed

germination

and

propagation
techniques

understood

Smooth

lessingia

(Lessingia

micradeniavar.

glabrata)

10 populations

representingtherange

ofthespeciesalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

with evidenceof

naturalrecruitment

fora periodof 20

yearsthat include

thenormal

precipitationcycle

(or longerif

suggestedby the

resultsof

demographic

monitoring)

Seedsstored

in at least

two Center

for Plant

Conservation

certified

facilities;

Seed

germination

and

propagation

techniques

understood
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Species Secureand protect

specified

conservation areas

from incompatible

uses

Managementplan

approved and

implementedfor

conservationareas,

including survival

of the speciesas the

objective

Population

monitoring in

specified

conservationareas

shows:

Other

actions

Tamalpais

lessingia

(Lessingia

micradeniavar.

micradenia)

Six populations

representingtherange

of thespeciesalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

For all populations

andanyadjacent

areasidentified as

essentialto continued

survival

Stableor increasing

with evidenceof

naturalrecruitment

for a periodof 20

yearsthat include

thenormal

precipitationcycle

(or longerif
suggestedby the

resultsof
demographic

monitoring)

Seedsstored

in at least

two Center

for Plant

Conservation

certified

facilities;

Seed
germination

and
propagation

techniques

understood

Mostbeautiful

jewelfiower

(Streptanthus

a/bidusssp.

peramoenus)

22 populations

representingtherange

of the speciesalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer (see

ChapterII for

specifics)

For all populations

andanyadjacent

areasidentified as

essentialto continued

survival

Stableor increasing

with evidenceof

naturalrecruitment

fora periodof20

yearsthat include

the normal

precipitationcycle

(or longerif

suggestedby the

resultsof

demographic

monitoring)
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Species Secureand protect

specified

conservationareas

from incompatible

uses

Managementplan

approved and

implemented for

conservation areas,

including survival

of the speciesas the

objective

Population

monitoring in

specified

conservation areas

shows:

Other

actions

Animal Species

Edgewood

blind

harvestman

(Ca/icina

minor)

Six populationsalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

andanyadjacent

areasidentified as

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

thenormal

precipitationcycle

Edgewood

microblind

harvestman

(Microcina

edgewoodensis)

Threepopulations

alongwith adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

thenormal

precipitationcycle

Fairmont

microblind

harvestman

(Mi crocina

/umi)

Two populations

alongwith adjacent

unoccupiedhabitat

anda 150-meter(500-

foot)buffer

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

thenormal

precipitationcycle

Hom’s

microblind

harvestman

(Microcina

homi)

Eightpopulations

alongwith adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

and anyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

the normal

precipitationcycle

Jung’s

microblind

harvestman

(Microcina

jungi)

Onepopulationalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

For all populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

thenormal

precipitationcycle
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Species Secureand protect

specified

conservationareas

from incompatible

uses

Managementplan

approved and

implementedfor

conservation areas,

including survival

of the speciesas the

objective

Population

monitoring in

specified

conservation areas

shows:

Other

actions

Main blind

harvestman

(Calicina

diminua)

Threepopulations

alongwith adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

and anyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

thenormal

precipitationcycle

Opler’s

longhornmoth

(Adela

op/ere//a

13 populationsalong

with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for aperiodof 15

yearsthat includes

thenormal

precipitationcycle

Tiburon

microblind

harvestman

(Microcina

tiburona)

Two populations

along with adjacent

unoccupiedhabitat

anda 150-meter(500-

foot) buffer

Forall populations

andanyadjacent

areasidentifiedas

essentialto continued

survival

Stableor increasing

for a periodof 15

yearsthat includes

thenormal

precipitationcycle
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IV. STEPDOWN NARRATIVE

1.Developandimplementcooperativeprogramsandparticipationplans.

Cooperativeprogramsareneededto coordinatelocalpublic andprivate

landuseplanningwith StateandFederallanduseandrecoveryplanning

for serpentinespecies.At leasttwo cooperativeprogramsneedto be

developed,onefocusingon theNorthBay andoneon theSouthBay (i.e.

SanMateoand SantaClaraCounties).Theparticipationplansproduced

from theseprogramswill increasethechancesof recoveryfor listed

speciesandensurethe long-termconservationof thespeciesofconcern

coveredin this plan.

1.1 Establishcooperativeprogramswith participantsfrom thepublic

andprivatesector(Priority 2).

Interestedpartiesin local, State,and Federalgovernmentandin the

privatesectorshouldbe identified; theirwillingnessto participate

in cooperativeprogramsdetermined.Programsshouldbe initiated.

1.2 Developandimplementparticipationplans.

Participationplansshouldinclude:(1) outreachto enhancepublic

understandingof rarespeciesin generalandof serpentineendemic

speciesin particular,(2) economicincentivesfor conservationof

rarespecies,and(3) guidanceon establishmentofHabitat

ConservationPlans.

1.2.1 Developandimplementoutreachplans(Priority 2).

Plansshouldfocuson providinginformationto interested

andaffectedlandowners,governmentagencies,andthe

generalpublic about: (1) speciescoveredin theplan,(2)

whatis meantby recovery,and(3) howrecoverycanbe
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achieved.Privatelandownersshouldbecomefamiliar with

rareserpentineplantandanimal speciesthat occuron their

land, with thesignificanceof thepopulations,andwith

availableconservationmeasuresincluding conservation

easementsandincentiveprograms(seeTask 1.3). For

privatelandswith potentialoccurrencesof speciescovered

in theplan(with historic occurrencesor otherwisewithin

therangeofthespecies),permissionshouldbe soughtto

conductsurveys. If populationsofspeciescoveredin the

planare identified,landownersshouldbe informedof their

significanceand shouldbe encouragedto continueland

usesthatsupportthespecies’habitat.

1.2.2 Developandimplementeconomicor otherincentivesfor

conservationandrecoveryonprivatelandsthroughthe

cooperativeprogramsandothergroups(Priority 2).

Supportandassistanceof privatelandownersin conserving

andrecoveringspeciescoveredin thisplan maybe gained

by developingeconomicandotherincentiveprograms

(relieffrom taxes,tax credits,tax deductiblehabitat

managementexpenses)(KeystoneCenter1995).

1.2.3 Encourageandassistcountiesandownersoflargeamounts

of naturallands to developandimplementHabitat

ConservationPlans(Priority 2).

City andcounty governments,astheprimaryagencies

making landusedecisions,needto be involved in recovery

planning. Cooperativeprogramsshouldencourageand

promotethedevelopmentof HabitatConservationPlansfor

citiesandcountiesin theareacoveredby this recovery

plan. Similarly, ownersof largeamountsofnatural land

shouldbe encouragedto participatein conservation

planning.
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2. Protectandsecureexistingpopulations.

Naturallands thatareknownto containspeciescoveredin this planshould

be protectedin perpetuity. Protectionof theselandsincludesidentification

andminimizationof threatsin perpetuityand applicationofappropriate

andadaptivemanagement(seeTask3) to ensurespeciessurvival and

recovery. Serpentinehabitaton landsalreadyin public ownershipneedsto

be protected,andprivatelandsneedto be securedthroughland

acquisition,conservationeasements,or othermeans.Naturallandsthat

needto be protectedor securedcanbe categorizedinto 2 types:(1) blocks

oflandthatcontainoccupiedorpotentialhabitatfor two or morespecies

coveredin theplan (TableIV- 1)and (2)blocks oflandthat contain

occupiedorpotentialhabitatfor onespeciescoveredin theplan(TableIV-

2).

2.1 Protectand secureareasimportantfor recovery/conservationof

two ormorespeciescoveredin theplan.

Table IV-1 lists blocksof landthatcontainoccupiedorpotential

habitatfor two or morespeciescoveredin theplan. Publicand

conservationlandsshouldbe managedto supportlisted andother

sensitivespecies.Privatelandsshouldbe protectedthrough

conservationmanagementagreements,easements,or other

mechanismsandmanagedto supportlistedand othersensitive

species.
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Table IV-1. - GeographicAreasTargeted for Protection ofTwo or More
SpeciesCovered in the Plan. SeeFigures1-3 through1-8 for

locationsofgeographicareas.

ALAMEDA COUNTY

Task # Location Listed Taxa and Taxa of Concern Landowner I

(Listed taxaandtaxaof concernare Comments
separatedby a dashedline.)

2.1.1 OaklandHills Bay checkerspotbutterfly*

Clark/afranciscana

Streptanthusalbidusssp.peramoenus

Opler’slonghornmoth

- private, East Bay

Regional Parks District

- one of only two known

locations of Clarkia

franciscana

- control of invasive

non-native species

needed

MARiN COUNTY

2.1.2 Alpine Lake/

CarsonRidge

Hesperolinoncongestum

----

Lessingiamicradeniavar. micradenia

- Main Municipal

Water District

- represents northern

region of Hesperolinon

congestum range

- control of invasive

non-native species

needed

2

2.1.3 GoldenGate

National

RecreationArea

Castillejaaffinis ssp.neglecta

Hespero/inoncongestum

- National Park Service

- represents northern

region of Castilleja

affinis ssp. neglecta and

Hesperolinon congestum

ranges
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Mt. Burdell

Tiburon Peninsula

:

Hespero/inon congestum

Main blind harvestman

- Main County

- public ownership

- northernmostknown

locationof Hespero/inon

congestum
- only known locations

for Main blind

harvestman

Task # Location Listed Taxa and Taxa of Concern Landowner /

(Listed taxaandtaxaof concernare Comments

separatedby a dashedline.)

2.1.5 Middle Ridge Casti//ejaaffinis ssp. neg/ecta
Hespero/inon congestum

Streptanthus niger

Tiburon microblind harvestman

- Mann County, private

- one of only two known

locations of Streptanthus

niger and Tiburon

microblind harvestman

- control of invasive

non-native species

needed

2.1.6 Ring Mountain Ca/ochortus tiburonensis
Casti//ejaaffinis ssp. neg/ecta

Hespero/inon congestum

Opler’s longhorn moth
Tiburon microblind harvestman

- Main County

- only known location of

Ca/ochortus

tib uronensis

- important location for

Opler’s longhorn moth

- one of only two known

locations of Tiburon

microblind harvestman

2.1.7 St. Hilary’s area

(including

Harroman

Property)

Casti//ejaaffinis ssp.neglecta

Hespero/inoncongestum

Streptanthusniger

- Tiburon Landmark

Society, Mann County,

private

- one of only two known

locations of Streptanthus

niger

- control of invasive

non-native species

needed
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SAN FRANCISCOCOUNTY

Edgewood

NaturalPreserve

Task # Location Listed Taxa and Taxa of Concern Landowner / Priority

(Listedtaxaandtaxaof concernare Comments

separatedby a dashedline.)

2.1.8 Presidio C/arkiafranciscana

Hespero/inoncongestum

- National Park Service

- one of only two known

locations of C/arkia

franc iscana

- control of invasive

non-natives needed

SAN MATEO COUNTY

2.1.9 Bun Bun Ridge Bay checkerspotbutterfly*

Hespero/inoncongesturn

Lessingiaarachnoidea

- San Francisco Water

Department, private

Bay checkerspotbutterfly

Acanthomintha obovata ssp. duttonii
Cirsiumfontina/e var.fontina/e

Hespero/inon congestum
Pentachaeta be//idqlora

Lessingia arachnoidea

Edgewoodblind harvestman

Edgewoodmicroblindharvestman

IV-6

- SanMateoCounty

- containstwo of only

threepopulationsof

Edgewoodmicroblind

harvestman

- only knownlocation

for Edgewoodblind

harvestman

- only knownlocation of

a largepopulationof

Acanthomintha obovata

ssp.duttonii

- potentialenhancement

or repatriationsitefor

A canthominthaobovata

ssp.duttonii and
Pentachaeta be//id~fiora

- work with SanMateo

Countyandvolunteersto

protectandmanage

habitatfor rarespecies
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Task # Location Listed Taxa and Taxa of Concern

(Listed taxa and taxa of concernare

separatedby a dashedline.)

Landowner I

Comments

Priority

2.1.11 PulgasRidge Bay checkerspotbuttez~fly*

Acanthominthaobovatassp.duttonji

Cirsiumfontina/evar.fontina/e

1-lesperolinoncongestum

Lessingiaarachnoidea

- San Francisco Water

Department

- includes the ridge itself

down to Crystal Springs

Reservoir

- contains the majority of

known locations of

Cirsium fontina/e var.

fontina/e as well as the

introduced population of

Acanthomintha duttonii

- control of invasive

non-natives needed

2.1.12 SanMateoCreek

area(Crystal

SpringsRoad

area)

Eriophy//um/ati/obum

Hespero/inoncongestum

----

Lessingiaarachnoidea

- San Francisco Water

Department,

Hillsborough, San

Mateo County, private

- contains the only

known population of

Eriophy//um /ati/obum

2.1.13 Triangle Bay checkerspotbutterfly*
Acanthoininthaobovatassp. duttonii

Cirsiumfontina/evar.fontina/e

Pentachaetabe//idflora

Edgewoodmicroblindharvestman

- San Francisco Water

Department

- contains one of only

three populations of

Edgewood microblind

harvestman, confirmed

population of

Pentachaeta be//idalora

and the smaller natural

population of

Acanthomintha dullonji

2.1.14 WoodsideGlensI

CanadaCollegeI

RedwoodCity

(Woodsidearea)

Bay checkerspotbutterfly*

Hespero/inoncongestum

- private

- includes I 1-hectare

(26-acre) nature preserve
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Task # Location Listed Taxa and Taxa of Concern

(Listed taxa and taxa of concernare

separatedby a dashedline.)I

Landowner I

CommentsI

Priority

SANTA CLARA COUNTY

2.1.15 Almaden

Quicksilver

CountyParkarea

Bay checkerspotbutterfly

Dud/eyasetche//ii

----

Lessingiamicradeniavar. g/abrata

Streptanthusa/bidusssp.peramoenus

- Santa Clara County,

Mid Peninsula Regional

Open Space District

- most westerly location

of Dud/eya setche//ii

2

2.1.16 Anderson

Reservoir!

CountyParkarea

Ceanothusferrisiae

Streptanthusa/bidusssp.a/bidus*

----

Cirsiumfontina/evar. campy/on*

Lessingiamicradeniavar. g/abrata

- Santa Clara County,

private

- important location for

Ceanothusferrisiae,

Lessingia micradenia

var. g/abrata

rediscovered in 1996

2.1.17 CaleroReservoir

area(generalarea

aroundCalero

CountyPark)

Bay checkerspotbutterfly

Dud/eyasetche//ii

----

Cirsiumfontina/evar. campy/on

Streptanthusa/bidusssp.peramoenus

- Santa Clara County,

private

- includes Calero County

Park below

2.1.18 CaleroCounty

Park

Bay checkerspotbutterfly

Dud/eyasetche//ii

Streptanthusa/bidusssp.peramoenus

- Santa Clara County

2.1.19 Communications

Hill area

Bay checkerspotbutterfly

Dud/eyasetche//ii

Streptanthusa/bidusssp.a/bidus

- private

- an area representing

the northern portion of

the range of Dud/eya

setche//ii

2

CoyoteRidee:

2.1.20 Kirby (Southof

MetcalfCanyon

Road.)

Bay checkerspotbutterfly

Casti//ejaaffinis ssp.neg/ecta

Ceanothusferrisiae

Dud/eyasetche//ji

Streptanthusa/bidusssp.a/bidus

- private, possibly minor

county ownership

- core area for bay

checkerspot butterfly.

- southernmost and only

Santa Clara County
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Task ~ Location Listed Taxa and Taxa of Concern

(Listed taxa and taxa of concernare

separatedby adashed line.)

Landowner I

Comments

Priority

2.1.21 Metcalf(North of Bay checkerspotbutterfly - private

Metcalf Canyon Dud/eyasetche//ii -coreareafor bay

Road.) Streptanthus a/bidus ssp. a/bidus checkerspotbutterfly.

- a critical area for

Cirsiumfontina/evar. campy/on Streptanthus a/bidus ssp.
Lessingia micradenia var. g/abrata a/bidus

- protect area from

development

2.1.22 SanFelipe Bay checkerspotbutterfly - private

Streptanthusa/bidusssp.a/bidus - core area for bay

checkerspotbutterfly.

Cirsiumfontina/e var. campy/on - protect area from

Jung’smicroblindharvestman development

Hom’s microblindharvestman - only known population

ofJung’smicroblind

harvestman

2.1.23 SilverCreekHills Bay checkerspotbutterfly - private

Dud/eya setche//ii - core area for bay

Streptanthusa/bidusssp.a/bidus checkerspotbutterfly.

- an important area

Cirsiumfontina/evar. campy/on representingthe northern

Opler’slonghornmoth portionoftheDud/eya

setche//jiand
Streptanthus a/bidus ssp.

a/bidus ranges
- important area for

Opler’s longhornmoth

- protect area from

development

2.1.24 North of Llagas Bay checkerspotbutterfly - private 2

Avenue Ceanothusferrisiae - may be an important

Dud/eya setche//ii sitefor Lessingia

micradeniavar. g/abrata
Opler’s longhornmoth - protect area from

Lessingiamicradeniavar. g/abrata development

Streptanthus a/bidus spp.
peramoenus
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SantaTeresaHills

Task ~ Location Listed Taxa and Taxa of Concern
(Listed taxa and taxa of concernare

separatedby a dashed line.)

Landowner I
Comments

Priority

2.1.25 PalmAvenue/

KalanaHills

Bay checkerspotbutterfly

Dud/eyasetche//ii

Streptanthusa/bidusssp.peramoenus

Opler’slonghornmoth

- private

- protect area from

development

2

2.1.26 Westof San

Martin area

(includingHayes

Valley/Lions

Peak)

Bay checkerspotbutterfly

Dud/eyasetche//ii

Streptanthusa/bidusssp.a/bidus

----

Lessingiamicradeniavar. g/abrata

Streptanthusa/bidusssp.peramoenus

Opler’s longhornmoth

- private

- most southerly location

of Dud/eya sezche//ii

- protect area from

development

2.1.28 Tulare Hill Bay checkerspotbutterfly

Dud/eyasetche//ii

Streptanthusa/bidusssp.a/bidus*

Opler’s longhornmoth

- private

- high priority for bay

checkerspot butterfly

- important area for

Opler’s longhorn moth

- protect area from

development

2.1.29 Valley Christian

(westof Silver

CreekHills)

Dud/eyasetche//ii

Streptanthusa/bidusssp.a/bidus

- private

Bay checkerspotbutterfly

Dud/eya setche//ii

Cirsiumfontina/e var. campy/on
Streptanthus a/bidus ssp.peramoenus

Lessingia micradenia var. g/abrata
Opler’slonghornmoth

Hom’s microblindharvestman

TV-i 0

- SantaClaraCounty

(SantaTeresaCounty

Park),private

- high priority for bay

checkerspotbutterfly

- protectareafrom

development
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Task # Location Listed Taxa and Taxa of Concern

(Listed taxa and taxa of concernare
separatedby a dashedline.)

Landowner /

Comments

Priority

SONOMA COUNTY

2.1.30 Bohemian
Highway site

Cordy/anthustenuisssp.capi//aris

----

Arctostaphy/osbakerissp.bakeri

Lessingiaarachnoidea

- private

- one of the two

locations of

Cordy/anthus tenuis ssp.

capi//aris, the

northernmost location of

Lessingia arachnoidea

and an important site for

Arctostaphy/os bakeri

ssp. bakeri

2.1.31 HarrisonGrade

Preserveand

adjacentarea

Cordy/anthus tenuts ssp. capi//aris
----

Arctostaphy/os bakeri ssp. bakeri

- California Department

of Fish and Game,

private

- one of the two

locations of

Cordy/anthus tenuis ssp.

capi//aris

* extirpated

2.2 Protectandsecureareasimportantfor recovery/conservationof

singlespeciescoveredin theplan.

Table IV-2 lists areasthatcontainoccupiedorpotentialhabitatfor

singlespeciescoveredin theplan. Publicandconservationlands

shouldbe managedto supportlisted andothersensitivespecies.

Privatelandsshouldbe protectedthroughconservation

managementagreements,easements,or othermechanismsandthen

managedto supportlistedandothersensitivespecies.
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Table IV-2. GeographicAreas Targeted for Protection of SingleSpecies

Covered in thePlan. SeeFigures1-3 through1-8 for locationsof

geographicareas.

Task 1/ Location Listed Taxon or Speciesof
Concern

(Listed taxa and taxa of
concernare separatedby a

dashed line.)

Landowner I
Comments

Priority

ALAMEDA COUNTY

2.2.1 CedarMountainarea no listedspeciesknown

Cirsiumfontina/e

var. campy/on

- private

- one of two known locations of

Cirsiumfontina/e var.fontina/e

in Alameda County, at least one

of the two should be protected

2.2.2 FairmontRidgearea
(southof Lake
Chabot)

no listedspeciesknown
----
Fairmontmicroblind
harvestman

- Alameda County, East Bay

Regional Parks District

- only known locations of

Fairmont microblind

harvestman

2.2.3 Man Ridgearea

(southeastof Cedar

Mountain)

no listedspeciesknown

----

Cirsiumfontina/e

var. campy/on

- private

- one of two known locations of

C. fontina/e var. fontina/e in

Alameda County, at least one

of the two should be protected

2.2.4 San LeandroHills Bay checkerspotbutterfly -ownershipunknown

-historicbaycheckerspot

locality

2

2.2.5 SunolRegional

Wilderness

no listedspeciesknown

----

Streptanthusalbidus

ssp.peramoenus

- East Bay Regional Parks

District

- only location of Streptanthus

albidus ssp. peramoenus m

Alameda County on public land

CONTRA COSTACOUNTY

2.2.6 Franklin Canyonarea Bay checkerspotbutterfly - ownership unknownI

-historic bay checkerspotI
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Task # Location Listed Taxon or Speciesof

Concern
(Listed taxa and taxa of

concernare separatedby a
dashed line.)

Landowner /

Comments

Priority

2.2.7 Mt. Diablo State

Park

no listed speciesknown

----

Streptanthusa/bidus

ssp.peramoenus

- California Department of

Parks and Recreation

- only known location of

Streptanthus a/b idus ssp.

peramoenus in Contra Costa

County

2.2.8 MorganTerritory

area

Bay checkerspotbutterfly - ownership unknown

- historic bay checkerspot

locality

3

MARIN COUNTY

2.2.9 Big Rock area Hespero/inoncongestum - private

- represents the northern region

of Hespero/inon congestum

range

2

2.2.10 Buck Centerfor

Researchon Aging

no listed speciesknown

----
Main blind harvestman

- private ownership

- one of only two known

locations for Mann blind

harvestman

2.2.11 El Campo no listedspeciesknown

Tiburonmicroblind

harvestman

- private ownership

- one of only two known

locations of Tiburon

microblind harvestman

2.2.12 Nicasioarea no listedspeciesknown

Opler’s longhornmoth

- private

- one of northernmost known

populations

2

2.2.13 PineMountain

(CarsonRidgearea)

I-fespero/inoncongestum - Mann Municipal Water

District

- represents the northern region

of the range of Hespero/inon

congestum

2
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Task ~ Location Listed Taxon or Speciesof

Concern
(Listed taxa and taxa of

concernare separatedby a
dashed line.)

Landowner /

Comments

Priority

NAPA COUNTY

2.2.14 AmericanCanyon Casti//ejaaffinisssp.

neg/ecta

- private

- westernmost location of

Casti//eja affinis ssp. neg/ecta

SAN MATEO COUNTY

2.2.15 JasperRidge Bay checkerspotbutterfly - Stanford University 2

2.2.16 SanBrunoMountain Bay checkerspotbutterfly - San Mateo County, California

Department of Fish and Game,

private

- restore habitat, reintroduce

2

SANTA CLARA COUNTY

2.2.17 BetweenAnderson

andCoyote

Reservoirs

Dud/eya setche//ii

(potential bay checkerspot
habitat)

- unknown, probably private

- most easterly location of

Dud/eya setche//ii

2

2.2.18 Carlyle Hills

(southof Gilroy in

southerntip of Santa

ClaraCounty)

(potentialbaycheckerspot

habitat)

-----

Streptanthusa/bidus

ssp.peramoenus

- unknown

- southernmost location of

Streptanthus a/b idus ssp.

peramoenus

2

2.2.19 ChesbroReservoir

area(westof town of

MorganHill)

Dud/eyasetche//ii

(potentialbaycheckerspot

habitat)

- private

- entire area should be surveyed

for Dud/eya setche//ji including

along Uvas Road

2

2.2.20 Eastof SanMartin Baycheckerspotbutterfly - Santa Clara County 2

2.2.21 Southof San Martin no listed speciesknown

Opler’s longhornmoth

- private

- northernmost known location

of Opler’s longhorn moth

2
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Task # Location Listed Taxon or Speciesof

Concern
(Listed taxa and taxa of

concernare separatedby a

dashedline.)

Landowner /

Comments

Priority

2.2.22 GuadalupeReservoir

in Almaden

QuicksilverCounty

Park(southof the

reservoiroutsideof

thepark)

(potentialbaycheckerspot

habitat)

——

Cirsiumfontinale

var. campy/on

- private

- westernmost location for

Cirsiumfontina/e var.

campylon

- work to maintain current land

use (grazing) if it is shown not

to negatively impact the species

2.2.23 HaciendaSchool

(southof Stile

Ranch)

no listed speciesknown

----

Cirsiumfontina/e

var. campy/on

- private

- protect from development

2

2.2.24 NortheastSanta

ClaraCounty

(includesBlackbird

Valley, Bolinger

CanyonandSan

AntonioValley)

no listedspeciesknown

----

Cirsiumfontina/e

var. campy/on

- private

- easternmost locations of

Cirsium fontina/e var.

campy/on in Santa Clara

County

- work to maintain current land

use (grazing) if it is shown not

to negatively impact the species

2.2.25 UvasReservoirarea

(westof San Martin)

Bay checkerspotbutterfly - unknown 2

SONOMA COUNTY

2.2.26 CampMeekerarea

(Southto Occidental,

Eastto Atascadero

Creek)

no listed speciesknown

----

Arctostaphy/osbakeri

ssp.baker:

- private

- area contains the majority of

known locations of

Arctostaphy/os bakeri ssp.

bakeri

2.2.27 Westof Forestville no listedspeciesknown

Arctostaphylosbakeri

ssp.bakeri

- private

- a more northerly and slightly

disjunct location of

Arctostaphy/os bakeri ssp.

bakeri
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Task # Location Listed Taxon or Speciesof

Concern
(Listed taxa and taxa of

concernare separatedby a
dashedline.)

Landowner /

Comments

Priority

2.2.28 Northwestof
Healdsburg

no listed speciesknown
----

Arctostaphy/osbakeri

ssp.bakeri

- unknown

- most northerly location of

Arctostaphy/os bakeri ssp.

bakeri

- more information needed on

the site

2.2.29 SearsPoint no listedspeciesknown

Opler’s longhornmoth

- private

- one of northernmost known

populations

2

2.2.30 Del PuertoCanyon no listedspeciesknown - private

area(northwestern ---- - easternmost locations of

StanislausCounty) Cirsiumfontina/e Cirsiumfontina/e var.

var. campy/on campy/on

STANISLAUS COUNTY

3. Managehabitat.

Managinghabitatis essentialto therecoveryof listed speciesandthelong-

termconservationof speciesof concernincludedin this plan. Habitat

managementincludespreparationof managementplansfor all areas

inhabitedby specialstatusspecies,andperiodicmonitoringof populations

in eachof theseareas.

3.1 Implementappropriatemanagementin areasinhabitedby special

statusspecies(Priority 1).

Managementplansshouldbe developedandimplementedto the

extentpossiblefor areasidentifiedin TablesIV- 1 andIV-2 thatare

inhabitedby specialstatusspecies.TheU.S. FishandWildlife
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Serviceshouldreviewmanagementplansas theyarebeing

developed.Managementplans shouldincludestrategiesto

minimize threatsto specialstatusspecies,aswell as to identify

newthreatsshouldtheyappear. If newthreatsareidentified or

othernewinformationbecomesavailable,managementplansneed

to be re-evaluatedandrevised. Managementactivitiesshouldbe

evaluatedperiodically,andadjustedasindicatedto maximizethe

potentialfor survival, conservation,andrecoveryof listed species

andotherspeciesof concern. Thisprocessof evaluatingand

adjustingmanagementasneededis termed“adaptive

management”.Resultsof newbiological research(seeTask5)

shouldalsobe consideredin adaptivemanagementschemes.

3.2 Developandimplementmonitoringplansfor specialstatusspecies

populationsin all areastheyinhabit (Priority 2).

Monitoring plansshouldbe developedfor all areasinhabitedby

populationsof listed speciesandspeciesof concern.These

populationsshouldthenbe monitoredattime intervalsappropriate

for eachspecies(seeRecoveryStrategiesfor individual species,

ChapterII). Monitoringefforts for co-occurringspecies(e.g.at

Ring Mountain) shouldbecoordinatedto increaseefficiencyand

reducecosts. Populationmonitoringshouldcontinuewhere

currentlyunderwayandshouldbegin,whereverpossible,for all

otherpopulationsregardlessof whethermanagementplanshave

beendevelopedor formalprotectionhasbeensecured.

4. Surveyhistoric locationsandotherpotentialhabitatwherespeciescovered

in theplanmayoccur. Incorporateany neworrediscoveredpopulations

into all aspectsofrecoveryplanning.

Recoveryoflisted speciesandlong-termconservationofspeciesof

concerncoveredin this planwill oftenrequirerelocatinghistoric

populationsor locatingnewpopulationsofthesespecies.Historic

locationsshouldbe surveyedto determinewhethersuitablehabitat

IV-17



remains,thespeciespersistsatthesites,and/orthe sitesmaybe suitable

for repatriation. Suitability ofhistoric locationsfor repatriationwould

dependupon: (1) whetherpotentialhabitatexists,(2) thepresenceand

magnitudeof threats,and(3) whetherthe sitescanbe securedand

managedfor the long-termprotectionof thespecies.Surveysshouldalso

includeotherpotentialserpentinehabitatto determinewhether

undiscoveredpopulationsmayexist. If newpopulationsarediscovered,

theyshouldbe protectedandmanagedasdiscussedabove. During the

surveys,potential introductionsitesshouldalsobe identified.

Specific locationsthatneedto be surveyedfor oneormorespecies

coveredin theplanaregivenin TableIV-3. To increaseefficiencyand

reducecosts,integratedprogramsinvolving severalspeciesin thesame

geographicareashouldbe implementedwherepossible. Suchintegration

maybeespeciallyeffectivefor plantspeciessurveysandcensuses.

4.1 Establishasurveyprogramandprotocolfor speciescoveredin the

plan(Priority 2).

Botanicalsurveysneedto follow astandardprotocol.

4.2 Conductgeneralanddirectedsurveys.

Generalsurveysofpotentialserpentinehabitatin eachgeographic

areaare neededaswell asdirectedsurveysof historic locationsand

otherareasthatareespeciallylikely to containspeciescoveredin

theplan. Needsfor directedsurveys(i.e. for specificspeciesin

specificareas)aregivenin TableIV-3.
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Table IV-3. Directed Survey Needsof Historic and Potential Habitat by
GeographicArea. Doesnot include needfor generalsurveysof

potentialserpentinehabitatthroughoutthe areacoveredin theplan.

SeeFigures1-3 through1-8 for locationsof specificgeographic

areas.

Task ~l Location Listed Taxa and Taxa of

Concern
(Listed taxa and taxa of concern
are separatedby a dashed line.)

Comments Priority

ALAMEDA COUNTY

4.2.1 CedarMountain
andMan Ridge
drainages,Arroyo
Valle to their west

no listed speciesknown
----
Cirsiumfontina/evar. campy/on

- additional populations

of Cirsiumfontina/e var.

campy/on likely (B.

Olson, in /itt., 1998)

3

4.2.2 FairmontRidge
(southofLake
Chabot)

no listed speciesknown
----
Fairmontmicroblind harvestman

- historic location for

Fairmont microblind

harvestman

4.2.3 JoaquinMiller Park no listed speciesknown

Opler’slonghornmoth

- evaluate habitat

- more populations of

Opler’s longhorn moth

may exist

4.2.4 Niles no listed speciesknown

Streptanthusa/bidusssp.
peramoenus

- unknown ownership

- historic location for

Streptanthus albidus ssp.

peramoenus

3

4.2.5 Oakland Hills Bay checkerspotbutterfly*
C/arkiafranciscana

Streptanthus a/bidus ssp.
peramoenus
Opler’s longhorn moth

- survey needed for

C/arkiafranciscana at the

“Tennis Club site”

- more populations of

Opler’s longhorn moth

may exist at Redwood

Regional Park

2

CONTRA COSTA COUNTY

4.2.6 Franklin Canyon Bay checkerspotbutterfly* - historic location

- evaluate habitat

3

4.2.7 MorganTerritory Bay checkerspotbutterfly* - historic location

- evaluate habitat

3
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Task # Location Listed Taxa and Taxa of

Concern
(Listed taxa and taxa of concern
are separatedby a dashed line.)

Comments Priority

4.2.8 Mt. Diablo State
Park

Bay checkerspotbutterfly
----
Streptanthusa/bidusssp.
peramoenus

- one historic location of

Streptanthus a/bidus ssp.

peramoenus based on

1938 collection, two

extant locations

3

MARIN COUNTY

4.2.9 Alpine LakeI
CarsonRidge
(including San
GeronimoRidge)

Hespero/inon congestum
----
Lessingia micradenia var.
micradenia

- more populations of

Hespero/inon congestum

may exist (California

Department of Fish and

Game 1997a)

- Lessingia micradenia

var. micradenia may

extend onto San

Geronimo Ridge (D.

Odion, in /itt., 1998)

2

4.2.10 El Campo No listed speciesknown

Tiburon microblind harvestman

- historic location of

Tiburon microblind

harvestman

- evaluate habitat

2

4.2.11 GoldenGate
NationalRecreation
Area

Casti//eja affinis ssp. neg/ecta
Hespero/inon congestum

2

4.2.12 Larkspur
(northwestof
Tiburon Peninsula)

Pentachaeta be//idflora* - private

- check for habitat

remnants at this historic

Pentachaeta be//id flora

site (California

Department of Fish and

Game 1997a)

3

4.2.13 Mann City
(on Mann Peninsula
westof Tiburon
Peninsula)

Pentachaeta be//idflora* - unknown ownership

- if potential habitat

remains, surveys for

Pentachaeta be//idflora

should be conducted

- most likely historic site

at which habitat may

remain in the northern

Bay Area (California

Department of Fish and

Game 1997a)

2
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Task ~ Location Listed Taxa and Taxa of
Concern

(Listed taxa and taxa of concern
are separatedby a dashedline.)

Comments Priority

4.2.14 Nicasio no specieslisted
(approximately 8
kilometers (5 miles) Opler’s longhorn moth
north, southeast
corner of Nicasio
Reservoir)

- private

- check for other habitat

remnants for Opler’s

longhorn moth

2

4.2.15 PhoenixLake no listedspeciesknown

Lessingiamicradeniavar.
micradenia

- unknown ownership

- historic location based

on 1960 collection

2

4.2.16 Ross Valley area Pentachaetabe//idflora*
(northwest of
Tiburon Peninsula)

- private, unknown

ownership

- check for remnant

habitat at the historic

Pentachaeta be//id flora

sites in this area

(California Department of

Fish and Game 1997 a)

3

4.2.17 SanAnselmo no listed speciesknown
Canyon ----

Lessingiamicradenia var.
micradenia

- unknown ownership

- historic location based

on 1938 collection

2

4.2.18 Tiburon Peninsula Ca/ochortus tiburonensis
Casti//ejaaffinis ssp.neg/ecta
Hespero/inoncongestum
Streptanthus niger

Opler’s longhorn moth
Tiburon microblind harvestman

- possibly extirpated

Hespero/inon congestum

site near Mann County

Day School needs to be

surveyed

- private, unknown

ownership

- check for remnant

habitat

2

SAN FRANCISCOCOUNTY

4.2.19 Presidio C/arkiafranciscana
Hespero/inoncongestum

- survey for the possibly

extirpated population of

C/arkiafranciscana on

McDowell Avenue and

for potential introduction

sites (see species account

for C/arkiafranciscana)

- potential introduction

sites for Hespero/inon

congestum might be

2
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Task ~ Location Listed Taxa and Taxa of

Concern
(Listed taxa and taxa of concern

are separatedby a dashed line.)

Comments Priority

4.2.20 SanFrancisco
Peninsula(South of
Presidio)

Hespero/inon congestum* - private

- check for serpentine

habitat remnants at

Hespero/inon congestum

sites south of the Presidio

3

SAN MATEO COUNTY

4.2.21 AreabetweenSan
Andreas Lake and
Crystal Springs
Reservoir andto the
west

Hespero/inon congestum
----
Lessingia arachnoidea
Opler’s longhorn moth

- Fifield Ridge for

Hespero/inon congestum

(California Department of

Fish and Game 1997b)

- historic location of

Lessingia arachnoidea; if

potential habitat remains,

surveys should be

conducted

4.2.22 CrystalSprings
Reservoirarea

Bay checkerspotbutterfly*
Acanthominthaobovatassp.
duttonji
Cirsiumfontina/evar.fontina/e
Eriophy//um/ati/obum
Hespero/inoncongestum
Pentachaetabe//idflora

Lessingiaarachnoidea
Edgewoodblind harvestman
Edgewoodmicroblind
harvestman
Opler’s longhornmoth

- including, but not

limited to, Bun Bun and

Pulgas ridges and the San

Mateo Creek area

- one historic

Acanthomintha obovata

ssp. duttonii occurrence,

two historic locations of

Lessingia arachnoidea

- newly discovered

Pentachaeta be//idflora

location should be

confirmed

- surveys should include

San Francisco Water

Department lands

4.2.23 EdgewoodNatural
Preserve

Cirsiumfontina/e var.font:na/e
Pentachaeta be//idflora

Lessingia arachnoidea
Edgewood blind harvestman
Edgewood microblind
harvestman
Opler’s longhorn moth

-surveysneededto
confirmthestatusof
Cirsiumfontina/evar.
fontina/eand
Pentachaetabe//idflora
andtheir potential
habitatsin thepreserve
andto confirmthe
absenceofLessingia
arachnoideafrom the
preserve

2
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Task # Location Listed Taxa and Taxa of
Concern

(Listed taxa and taxa of concern
are separatedby a dashedline.)

Comments Priority

4.2.24 LomaMar area
southwestof La
Honda(southof
Woodside)

Eriophy//um /ati/obum* - unknown ownership

- possibly extirpated or

erroneous (see

Eriophy//um /ati/obum

species account)

3

4.2.25 Menlo Parkarea
(eastof Woodside)

Acanthominthaobovatassp.
duaonii*

- private

- check for habitat

remnants at this historic

Acanthomintha obovata

ssp. duttonii site

(California Department of

Fish and Game 1997b)

3

4.2.26 RedwoodCity area
(eastof Woodside)

Bay checkerspotbutterfly*
Acanthominthaobovatassp.
dullonii*

- private

- historic locality for both

species

-evaluate remaining

habitat

3

4.2.27 SanAndreasLake
(north of Crystal
SpringsReservoir)

Penzachaetabel/idflora*
----
Opler’s longhornmoth

- San Francisco Water

Department

- historic Pentachaeta

be//idflora site

(California Department of

Fish and Game 1997b),

check for remnant habitat

3

4.2.28 San Bruno
Mountain

Bay checkerspotbutterfly*
Pentachaetabe//idflora*

Opler’s longhornmoth

- San Mateo County,

State, and private owners

if potential habitat

remains, surveys for

Pentachaeta be//idflora

should be conducted

- larval food plant for

Opler’s longhorn moth

has been found here

3

4.2.29 WoodsideGlens/
CanadaCollege
(generallyin the
Woodsidearea)

Hespero/inoncongestum - one extirpated

population and one extant

population of

Hespero/inon congestum

known from the area

2
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Task # Location Listed Taxa and Taxa of

Concern
(Listed taxa and taxaof concern

are separatedby a dashed line.)

Comments Priority

SANTA CLARA COUNTY

4.2.30 AndersonReservoir
I CoyoteReservoir
area

baycheckerspotbutterfly
(AndersonReservoironly)
Ceanothusferrisiae
Streptanthusa/bidusssp.
a/bidus

Cirsiumfontina/evar.
campy/on*
Lessingiamicradeniavar.
g/abrata
Opler’s longhornmoth

- Surveys for CeanothusI

ferrisiae should include

areas east of Anderson

Reservoir

- historic Streptanihus

a/b idus ssp. a/bidus

location; may be

erroneous (California

Department of Fish and

Game 1997b)

4.2.31 CaleroReservoir
area(generalarea
aroundCalero
CountyPark)

Dud/eyasetche//ji
----
Cirsiumfontina/evar. campy/on
Streptanthusa/bidusssp.
peramoenuS
Opler’s longhornmoth

- prime area for

undiscovered populations

of Opler’s longhorn moth

2

4.2.32 Communications
Hill area

Dud/evasetche//ii
Streptanthusa/bidusssp.
a/bidus

Opler’s longhornmoth

- historic location for

Streptanthus a/bidus ssp.

a/bidus at Canoas Creek,

last visited 1938

- larval food plant for

Opler’s longhorn moth

has been found here

2

4.2.33 CoyoteRidge Casti//eja affinis ssp. neg/eci’a
Ceanothusferrisiae
Dud/eya setche//ii
Streptanthus a/bidus ssp.
a/bidus

Cirsiumfontina/e var. campy/on
Lessingia micradenia var.
g/abrata
Streptanthus a/bidus ssp.
peramoenus
Opler’s longhorn moth

- including, but not

limited to, areas defined

as Kirby, Metcalf, San

Felipe, and Silver Creek

Hills

- Dud/eya setche//ii

surveys should include

area north of Metcalf

Canyon Road and

Motorcycle Park

- two historic locations of

Lessingia micradenia var.

g/abrata in Metcalf

Canyon and one south of

Pigeon Point
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Task # Location Listed Taxa and Taxa of

Concern
(Listed taxa and taxa of concern

are separatedby a dashed line.)

Comments Priority

4.2.34 Croy Canyon Ceanothusferrisiae - historic occurrence last

seen in 1929; possibly

erroneous

2

4.2.35 Henry W. Coe State
Park

Casti//ejaaffinis ssp. neglecta
----
Hom’s microblind harvestman
Opler’s longhorn moth

- at least one other

microblind harvestman

species occurs here

2

4.2.36 Lexington
Reservoirarea
(westof Almaden
QuicksilverCounty
Park)

Streptanthus a/bidus ssp.
a/bidus

- private

- record may be

erroneous, needs to be

investigated (California

Department of Fish and

Game 1997b)

3

4.2.37 Loma Prieta Bay checkerspotbutterfly

Lessingiamicradenia var.
g/abraa

- unknown ownership

- historic location for

Lessingia micradenia var.

g/abrata based on 1893

collection

2

4.2.38 North of Llagas
Avenue

Casti//eja affinis ssp. neg/ecta
Ceanothusferrisiae
Dudleya setche//ji

Lessingia micradenia var.
g/abrata
Streptanthus a/bidus spp.
peramoenus

- historic location of

Lessingia micradenia var.

g/abrata

2

4.2.39 NewAlmaden area
(eastof Almaden
Quicksilver County

Park)

Bay checkerspotbutterfly
----
Lessingiamicradenia var.

g/abrata
Opler’s longhorn moth

- unknown ownership

- historic location for

Lessingia micradenia var.

g/abrata based on 1941

collection

- prime area for

undiscovered populations

of Opler’s longhorn moth

2

4.2.40 PalmAvenueI
KalanaHills

Casti//eja affinis ssp. neg/ecta
Dud/eya setche/lii

Streptanthus a/bidus ssp.
peramoenus
Opler’s longhorn moth

- private, unknown

ownership

- prime area for

undiscovered populations

of Opler’s longhorn moth

2
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Task ~ Location Listed Taxa and Taxa of
Concern

(Listed taxa and taxa ofconcern
are separatedby a dashedline.)

Comments Priority

4.2.41 SanMartin area
(includingHayes
Valley /Lions
Peak)

Dud/eya setche//ii
Streptanthus a/bidus ssp.
a/bidus
----
Lessingia micradenia var.
g/abrata Streptanthus a/b idus
ssp. peramoenus
Opler’s longhorn moth

- historic location of

Streptanthus a/bidus ssp.

a/bidus and Opler’s

longhorn moth; possibly

erroneous (California

Department of Fish and

Game I 997b)

- historic location of

Lessingia micradenia var.

g/abrata based on 1936

collection

4.2.42 SantaTeresaHills Dud/eya setche//ii

Cirsiumfontina/e var. campy/on
Streptanthus a/bidus ssp.
peramoenus
Lessingia micradenia var.
g/abrata

- private, unknown

ownership

4.2.43 Tulare Hill area Dud/eya setche//ii
Streptanthus a/bidus ssp.
a/bidus*

Opler’s longhorn moth

- check for other potential

habitat for Opler’s

longhorn moth

2

4.2.44 UvasRoad Dud/eya setche//ii

Opler’s longhorn moth

- private, unknown

ownership

- no surveys to date in this

area for Opler’s longhorn

moth

2

SANTA CRUZ COUNTY

4.2.45 Ben Lomond
Mountain

Pentachaeta be//idflora* - Big Basin State Park,

private

- one of two historic

locations of Pentacha eta

be//idflora in Santa Cruz

County

- if potential habitat

remains, surveys for

Pentachoeta be//id flora

should be conducted

2
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Task # Location Listed Taxa and Taxa of
Concern

(Listed taxa and taxa of concern

are separatedby a dashedline.)

Comments Priority

4.2.46 San Lorenzo Creek
area

Pentachaeta be//idflora* - Big Basin State Park,

private

- one of two historic

locations of Pentacha eta

be//idflora in Santa Cruz

County

- if potential habitat

remains, surveys for

Pentachaeta be//idflora

should be conducted

2

4.2.47 Scott’sValley area no listed speciesknown

Opler’s longhornmoth

-private
-only populationof
Opler’s longhornmoth
notoccurringon
serpentinesoils

2

SONOMA COUNTY

4.2.48 BohemianHighway

site

Cordy/anthus tenuis ssp.

capi//aris

Arctostaphy/os bakeri ssp.
bakeri
Lessingia arachnoidea

- identity of Less ingia

needs to be verified

2

4.2.49 Healdsburgarea no listed speciesknown

Arctostaphy/osbakerissp.
bakeri

2

4.2.50 SearsPointarea no listedspeciesknown

Opler’slonghornmoth

- private, unknown

ownership

-check for other potential

habitat for Opler’s

longhorn moth

2

* extirpated

5. Conductnecessarybiological researchanduseresultsto guide

recovery/conservationefforts.

TableIV-4 compilesresearchneedsby geographicareafor species
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coveredin theplan. Researchonhabitatmanagementandpopulation

biology is importantasthe basisfor adaptivemanagement(seeTask3

above)andto guide repatriationor introductionefforts (seeTask6 below).

Otherresearch,suchason how soil chemistryspecifically influences

evolutionofserpentineendemicplant species,would alsobe interesting

butwouldprobablyprovidedatalessdirectly usefulfor assessing

appropriaterecoverycriteriaandfor guidingmanagementactivities. A

summaryof researchneedsfor eachspeciesis given in AppendixD; for

fuller accountsseethe RecoveryStrategiessectionof thespeciesaccounts

for individualspecies(ChapterII).

Table IV-4. ResearchNeedsby Geographic Area. Additional information is

given in the individual speciesaccounts(ChapterII). SeeFigures

1-3through1-8 for locationsof geographicareas.

Task Location Tasks and Target Species Comments Priority

ALAMEDA COUNTY

5.1 CedarMountain!

Man Ridgearea

- demography, reproduction of

Cirsiumfontina/e var. campy/on

- only Alameda County

locations of Cirsium

fontina/e var. campy/on

2

5.2 FairmontRidge

area(southof Lake

Chabot)

- demography, reproduction,

genetics, effects of grazing and

burning as management strategies

(Opler’s longhorn moth)

- grazing ceased about S

years ago

- only known location

for Fairmont microblind

harvestman
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Task Location Tasks and Target Species Comments Priority

5.3 OaklandHills - demography, soil seed bank,

reproduction (C/arkia

franciscana and Streptanthus

a/bidus ssp. peramoenus)

- techniques for opening new

habitat and for seeding (C/arkia

franciscana)

- taxonomic and genetics studies

(Streptanthus a/b idus ssp.

peramoenus)

- demography, reproduction,

genetics (Opler’s longhorn moth)

- population genetics

studies to clarify the

relationship of Alameda

County populations of

Streptanthus a/bidus ssp.

peramoenus to

populations in other

parts of the range

5.4 SunolRegional

Wilderness

- demography, soil seed bank,

reproduction, genetics of

Streptanthus a/b idus ssp.

peramoenus

- population genetics

studies to clarify the

relationship of Alameda

County populations of

Streptanthus a/b idus ssp.

peramoefluS to

populations in other

parts of the range

2

CONTRA COSTACOUNTY

5.5 Mt. Diablo State

Park

- demography, soil seed bank,

reproduction, genetics of

Streptanthus a/bidus ssp.

peramoenus

- population genetics

studies to clarify the

relationship of Contra

Costa County

populations of

Streptanthus a/b idus ssp.

peramoenus to

populations in other

parts of the range

2
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Task

II

Location Tasks and Target Species Comments Priority

MARIN COUNTY

5.6 Alpine LakeI

CarsonRidge

- demography, soil seed bank,

reproduction, effects of burning

as a management strategy

(Hespero/inon congestum and

Lessingia micradenia var.

micradenia)

- genetics, effects of grazing as a

management strategy

(Hespero/inon congest urn)

- population genetics

studies to clarify the

relationship of northern

populations of

Hespero/inon congestum

to populations in other

parts of the range

2

5.7 El Campo - demography, reproduction,I

genetics, effects of grazing and

burning as management strategies

(Tiburon microblind harvestman)

5.8 GoldenGate

National

RecreationArea

- demography, soil seed bank,

genetics, reproduction (Casti//eja

affinis ssp. neg/ecta and

Hespero/inon congestum)

- effects of grazing (Casti//eja

affinis ssp. neg/ecta and

Hespero/inon congestum)

- effects of fire, taxonomy and

genetics, hemiparasitism

(Casti//eja affinis ssp. neg/ecta)

- demographic studies

should include frequency

of Casti//eja a./Jinis ssp.

neg/ecta seed

germination in the field

- population genetics

studies to clarify the

relationship of Casti//eja

affinis ssp. neg/ecta and

Hespero/inon congestum

populations to

populations in other

parts of their respective

ranges

2

5.9 Mt. Burdell - demography, soil seed bank,

genetics, reproduction, effects of

grazing (Hespero/inon

congestum)

- demography, genetics,

reproduction, effects of grazing

(Main blind harvestman)

- population genetics

studies to clarify the

relationship of northern

populations of

Hespero/inon congestum

to populations in other

parts of the range

2
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Task Location Tasks and Target Species Comments Priority

5.10 Nicasio

(approximately8

kilometers(5

miles) north,

southeastcornerof

NicasioReservoir)

- demography, reproduction,

genetics, effects of grazing and

burning as management strategies

(Opler’s longhorn moth)

- population genetics

studies to clarify the

relationship of northern

populations of Opler’s

longhorn moth to

populations in other

parts of the range

2

Tiburon Peninsula:

5.11 Middle Ridge - demography, soil seed bank,

reproduction (Casti//eja affinis

ssp. neg/ecta, Hespero/inon

congestum, and Streptanthus

niger)

- genetics (Casti//eja affinis ssp.

neg/ecta and Hespero/inon

congestum)

- effects of fire, taxonomy, and

hemiparasitism (Casti//eja affinis

ssp. neg/ecta)

- demographic studies

should include the

frequency of Casti//eja

aflinis ssp. neg/ecta seed

germination in the field.

- population genetics

studies to clarify the

relationship of

Casti//eja. affinis ssp.

neg/ecta and

Hespero/inon congestum

populations to

populations in other

parts of their respective

ranges

2
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Task Location Tasks and Target Species Comments Priority

5.12 Ring Mountain - demography, soil seed bank of

annuals, reproduction

(Ca/ochortus tiburonens is,

Casti//eja affinis ssp. neg/ecta,

and Hespero/inon congestum)

- effects of grazing, burning,

mowing on recruitment of

Ca/ochortus tiburonensis

- genetics, effects of burning

(Casti//eja affinis ssp. neg/ecta

and Hespero/inon congestum)

- taxonomy, hemiparasitism

(Casti//eja affinis ssp. neg/ecta)

- demography, reproduction,

genetics, effects of grazing and

burning as management strategies

(Tiburon microblind harvestman

and Opler’s longhorn moth)

- demographic studies

should include the

frequency of Casti//eja

affinis ssp. neg/ecta seed

germination in the field.

- population genetics

studies to clarify the

relationship of Casti//eja

affinis ssp. neg/ecta and

Hespero/inon congestum

populations to

populations in other

parts of their respective

ranges

- some research on the

demography and

reproduction of

Ca/ochortus

tiburonensis has been

done by Fiedler (1987)

and Sloop (1996).

5.13 St. Hilary’s area

(includes

Harroman

Property)

- demography, soil seed bank,

reproduction (C. affinis ssp.

neg/ecta, Hespero/inon

congestum, and Streptanthus

niger)

- genetics, effects of burning

(Casti//eja affinis ssp. neg/ecta

and Hespero/inon congestum)

- taxonomy, hemiparasitism

(Casti//eja affinis ssp. neg/ecta)

- demographic studies

should include the

frequency of Casti//eja

affinis ssp. neg/ecta seed

germination in the field.

- population genetics

studies to clarify the

relationship of Casti//eja

affinis ssp. neg/ecta and

Hespero/inon congest urn

populations to

populations in other

parts of their respective

ranges

2

NAPA COUNTY

5.14 AmericanCanyon - demography, reproduction of1~

affinis ssp. neg/ecta
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Task Location Tasks and Target Species Comments Priority

SAN FRANCISCO COUNTY

5.15 Presidio - demography, soil seed bank,

reproduction (C/arkia

franciscana and Hespero/inon

congest urn)

- techniques for opening new

habitat and for seeding (Clarkia

franciscana)

- genetics, effects of burning on

Hespero/inon congestum

- population genetics

studies to clarify the

relationship of central

populations of

Hespero/inon congest urn

to populations in other

parts of the range

SAN MATEO COUNTY

5.16 County-wide:

selectedhabitat

areas

- develop vegetation management

methods (bay checkerspot

butterfly and other plan species).

Methods to be considered should

include, e.g., schedules of

grazing, mowing, fire.

- quantify existing

methods; test a variety of

methods experimentally

across sites and years.

5.17 County-wide:

selectedhabitat

areas

- assess air pollution inputs and

effects on serpentine habitats (all

species)

- study should cover a

broad range of

conditions

5.18 County-wide:

selectedareas

- determine the feasibility of

restoring habitat on serpentine

and non-serpentine soils (bay

checkerspot butterfly)

- success of restoration

for other plan species

should also be evaluated

2

5.19 CrystalSprings

area(includesBun

Bun andPulgas

RidgesandSan

Mateo

Creek/Crystal

SpringsRoadarea)

- demography, soil seed bank for

annuals, reproduction

(Acanthomintha obovata ssp.

duttonii, Cirsiumfontina/e var.

fontina/e, Eriophy//um /ati/ob urn,

Hespero/inon congestum, and

Lessingia arachnoidea)

- genetics (Eriophyl/urn

/ati/obum, H. congestum)

- seed predation by weevil,

hybridization with Cirsiurn

quercetorum, influence of

- population genetics

studies to clarify the

relationship of southern

populations of

Hespero/inon congestum

to populations in other

parts of the range
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Task Location Tasks and Target Species Comments Priority

- demography,soil seedbank,

reproduction(Acanthornintha
obovata ssp.duttonii,
Hespero/inon congesturn, and
Pentachaeta be//idflora)

- genetics(Acanthomintha

obovata ssp.duttonii and
Hespero/inon congestum)

- reseeding,burning,weedingto

enhancehabitatfor

Acanthomintha obovata ssp.

duttonii upslopeof current

population

- relocateand/orreintroduce

Cirsiumfontina/e var.fontina/e

-experimentalreseedingof

Pentachaeta be//idflora
- demography,reproduction,

genetics,effectsof vegetation

managementstrategies

(Edgewoodblind harvestmanand

Edgewoodmicroblind

harvestman)

- investigatereasonsfor limited

reproductivesuccessofbay

checkerspotbutterfly

- researchon

demographyand

reproductionof

Acanthornintha obovata
ssp.duttonji hasbeen

conductedby Pavlikand

Espeland(1991, 1993,

1994),Pavlik et a/.

(1992), and Steeck

(1995).

- populationgenetics

studiesto clarify the

relationshipof southern

populationsof

Hespero/inon congestum

to populationsin other

partsof therange

5.20 EdgewoodNatural

Preserve
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Task Location Tasks and Target Species Comments Priority

5.22 Triangle - demography, soil seed bank for

annuals, reproduction

(Acanthomintha obovata ssp.

duttonli, Cirsiumfontina/e var.

fontina/e, Pentachaeta

bel/idflora)

- habitat requirements

(Acanthomintha obovata ssp.

duttonif)

- demography, reproduction,

genetics, effects of vegetation

management strategies

(Edgewood microblind

harvestman)

- habitat research for

Acanthomintha obovata

ssp. duttonii should

focus on clarifying why

the species is restricted

to such a small part of

the Triangle

2

5.23 WoodsideGlens/

CanadaCollege

(generallyin the

Woodsidearea)

- demography, soil seed bank,

reproduction, susceptibility to

herbicide, fertilizer and water

runoff (Hespero/inon congestum)

3

SANTA CLARA COUNTY

5.24 County-wide:

selectedhabitat

areas

- develop vegetation management

methods (bay checkerspot

butterfly; Opler’s longhorn moth,

and other plan species). Methods

to be considered should include,

e.g., schedules of grazing,

mowing, fire

- quantify existing

methods; test a variety of

methods experimentally

across sites and years.

5.25 County-wide:

selectedhabitat

areas

- assess air pollution inputs and

effects on serpentine habitats (all

species)

- study should cover a1

broad range of

conditions

5.26 County-wide:

selectedareas

- determine the feasibility of

restoring habitat on serpentine

and non-serpentine soils (bay

checkerspot butterfly)

- success of restoration

for other plan species

should also be evaluated

2
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Task Location Tasks and Target Species Comments Priority

5.27 Almaden,

QuicksilverCounty

Park

- demography, soil seed bank for

annuals, reproduction (Dudleya

setcheliji, Lessingia micradenia

var. glabrata, Streptanthus

albidus ssp. peramoenus)

- dispersal and connectivity

among rock outcrops (Dudleya

setchellif)

- taxonomy and genetics of

Streptanthus a/b idus ssp.

peramoenus

- population genetics

studies to clarify the

relationship of Santa

Clara County

populations of

Streptanthus albidu.s ssp.

peramoenus to

populations in other

parts of the range

2

5.28 Anderson

Reservoir/ County

Park area

- demography, reproduction

(Ceanothusferrisiae, Lessingia

micradenia var. glabrata)

- role of fire in reproduction,

impact of grazing, and lack of

recruitment for Ceanothus

ferrisiae

- soil seed bank of Lessingia

micradenia var. glabrata

2

5.29 CaleroReservoir

area(generalarea

aroundand

includingCalero

CountyPark)

- demography, soil seed bank of

annuals, reproduction (Dudleya

setcheliji, Cirsiumfontinale var.

campy/on, Streptanhhus albidus

ssp. peramoenus)

- influence of disturbance on

seedling establishment (Cirsium

fontinale var. campy/on)

- dispersal and connectivity

among rock outcrops (Dudleya

setchellif)

- genetics of Cirsiumfontinale

var. campy/on

- taxonomy and genetics of

Streptanthus a/b idus ssp.

peramoenus

- population genetics

studies to clarify the

relationship of Cirsium

fontinale var. campy/on

and Streptanthus albidus

ssp.peramoenus

populations to

populations in other

parts of the range

2
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Task Location Tasksand Target Species Comments Priority

CoyoteRidge - demography,soil seedbankof

annuals,reproduction(Casti//eja
affinis ssp.neg/ecta, Ceanothus

ferrisiae, Cirsiumfontina/e var.

campy/on, Dud/eya setche//ii,
Lessingia micradenia var.

g/abrata, Streptanthus a/bidus

ssp.a/b idus, Streptanthus a/bidus

ssp.peramoenus)

- effectsof vegetation

managementtechniquessuchas

grazing,mowing, burningon

Casti//ejaaffinis ssp.neglecta,
Cirsiumfontinale var. campy/on,
Dud/eya setchel/ji, Cirsiurn

fontina/e var. campy/on,
Streptanthus a/bzdus ssp.a/bidus,

Streptanthus a/bidus ssp.

perarnoenus

- taxonomyandgenetics

(Casti//eja aijinis ssp.neg/ecta,
Cirsiumfontinale var. campylon,
Streptanthus a/bidus ssp.a/bidus

andStreptanthus a/bidus ssp.

perarnoenus)

- roleof fire in reproduction,

impactof grazing,and lackof

recruitmentfor Ceanothus
ferrisiae

- influenceofdisturbanceon

seedlingestablishment(Cirsium
fontinale var. campy/on)

- dispersalandconnectivity

amongrockoutcrops(Dud/eya
setche//ii)

- demography,reproduction,

genetics,effectsof vegetation

managementstrategies(Opler’s

longhornmoth)

- vegetationmanagement

researchis of high

priority to clarify

whethermanagementof

baycheckerspot

butterfly mightconflict

with managementof co-

occurringplantspecies

- populationgenetics

studiesto clarify the

relationshipof Casti//eja
affinis ssp.neg/ecta,

Cirsiumfontinalevar.

campy/on and
Streptanthus a/bidus ssp.

peramoenus populations

to populationsin other

partsof their respective

ranges

5.30
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Task Location Tasks and Target Species Comments Priority

5.31 North of Llagas - demography, soil seed bank of - population genetics 3
Avenue annuals,reproduction(Ceanothus studiesto clarify the

ferrisiae, Dud/eya setche//ii, relationshipof Santa

Lessingia rnicradenia var. ClaraCounty

g/abrata, Streptanthus a/bidus populationsof

ssp.peramoenus) Streptanthus a/b idus ssp.

- role of fire in reproduction, perarnoenus to
impactof grazing,andlackof populationsin other

recruitmentfor Ceanothus partsof therange

ferrisiae

- dispersal and connectivity

amongrockoutcrops(Dud/eya

setche//ji)

- taxonomy and genetics of

Streptanthus a/bidus ssp.
perarnoenuS

5.32 Northeast Santa - demography, reproduction, - population genetics 2

ClaraCounty geneticsof Cirsiumfontina/evar. studiesto clarify the

(includesBlackbird campy/on relationshipamong

Valley, Bolinger populationsof Cirsium

CanyonandSan fontina/e var. campy/on
Antonio Valley)

5.33 PalmAvenue! - demography, reproduction - population genetics 3

KalanaHills (Dud/eyasetche//ii, Streptanthus studiesto clarify the

a/bidus ssp. peramoenus) relationshipof Santa

- dispersal and connectivity ClaraCounty

amongrockoutcrops(Dud/eya populationsof

setche//ii) Streptanthus a/bidus ssp.
- soil seed bank, taxonomy and peramoenus to

geneticsofStreptanthusa/bidus populationsin other
ssp.peramoenus parts ofthe range

- demography, reproduction,

genetics,effectsofvegetation

managementstrategies(Opler’s

longhornmoth)
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Task Location Tasks and Target Species Comments Priority

5.34 SanMartin area

(includingHayes

Valley /Lions

Peak)

- demography, soil seed bank of

annuals, reproduction (Dud/eya

setche/tii, Lessingia micradenia

var. g/abrata, Streptanthus

a/bidus ssp. a/bidus, Streptanthus

albidus ssp. peramoen us)

- dispersal and connectivity

among rock outcrops (Dud/eya

setche//ii)

- taxonomy and genetics of

Streptanthus a/bidus ssp. a/bidus

and Streptanthus a/bidus ssp.

peramoenus

- demography, reproduction,

genetics, effects of vegetation

management strategies (Opler’ s

longhorn moth)

- population genetics

studies to clarify the

relationship of Santa

Clara County

populations of

Streptanthus a/bidus ssp.

perarnoenus to

populations in other

parts of the range

2

5.35 SantaTeresaHills - demography, soil seed bank of

annuals, reproduction (Cirsiurn

fontina/e var. campy/on, Dud/eya

setchel/ii, Lessingia micradenia

var. g/abrata, Streptanthus

a/bidus ssp. peramoenus)

- influence of disturbance on

seedling establishment (Cirsium

fontina/e var. campy/on)

- dispersal and connectivity

among rock outcrops (Dud/eya

setche/Iii)

- genetics of Cirsiumfontinale

var. campy/on

- taxonomy and genetics of

Streptanthus a/b idus ssp.

peramoenus

- demography, reproduction,

genetics, effects of vegetation

management strategies (Opler’s

longhorn moth)

- population genetics

studies to clarify the

relationship of Cirsium

fontina/e var. campy/on

and Streptanthus albidus

ssp. peramoenus

populations to

populations in other

parts of the range of the

range

2
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Task Location Tasks and Target Species Comments Priority

SANTA CRUZ COUNTY

5.36 Scott’sValley - demography, reproduction,

genetics, effects of vegetation

management strategies (Opler’s

longhorn moth)

- population genetics

studies to clarify the

relationship of Scott’s

Valley Opler’s longhorn

moth population to

populations in other

parts of the range, and

use of non-serpentine

soils

2

SONOMA COUNTY

5.37 Bohemian

Highway site

- demography, soil seed bank of

annuals, reproduction of

Cordy/anthus tenuis ssp.

capi//aris, Arctostaphy/os bakeri

ssp. bakeri, and

Lessingia arachnoidea

- use of burning as a management

strategy for Cordy/anthus tenuis

ssp. capi//aris and Arctostaphy/os

bakeri ssp. bakeri

- effects of hand clearing

(Arctostaphy/os bakeri ssp.

bake ri)

- parasitic nature of Cordy/anthus

tenuis ssp. capi//aris

- taxonomy of Lessingia

arachnoidea

- burning and/or hand

clearing may limit

succession and aid

regeneration of

Arctostaphy/os bakeri

ssp. bakeri

- taxonomy to determine

identity of the Less ingia

at the site
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- demography,reproductionof

Cordy/anthus tenuis ssp.

capi//aris andArctostaphy/os

bakeri ssp.bakeri

- useof burning asa management

strategyfor Cordy/anthus tenuis

ssp.capi//aris andArctostaphy/os
bakeri ssp.bakeri
- effectsof handclearing

(Arctostaphy/os bakeri ssp.

bakeri)
- parasiticnatureof Cordy/anthus

tenuis ssp.capi//aris
- soil seedbank of Cordy/anthus
tenuis ssp.capi//aris

- burningand/orhand
clearingmay limit

successionandaid

regenerationof

Arctostaphy/os bakeri
ssp.bakeri

2

Task Location Tasks and Target Species Comments Priority
1*

5.39 SearsPoint area - demography, reproduction,

genetics, effects of vegetation

management strategies,

characterize habitat

(Opler’s longhorn moth)

STANISLAUS COUNTY

5.40 Del PuertoCanyon

area(in

northwestern

StanislausCounty)

- demography, reproduction,

genetics of Cirsiumfontina/e var.

campy/on

- population genetics

studies to clarify the

relationship among

populations of Cirsium

fontina/e var. campy/on

OTHERRESEARCHNEEDS

5.41 (not applicable) - develop artificial rearing

techniques (bay checkerspot

butterfly)

5.42 (not applicable) - develop artificial rearing

techniques (Opler’s longhorn

moth)

5.43 (notapplicable) - develop propagation techniques

for all listed plant species and

plant species of concern

IV-41
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Task Location Tasks and Target Species Comments Priority

5.44 (not applicable) Investigatethe importanceof
nectarplant speciesto bothmale

andfemalebaycheckerspotsin

thewild.

Studyshouldcover a
rangeof sites,nectar

species,andyears

3

6. Undertakeartificial enhancement,repatriationor introductionefforts,

wherenecessary.

Whereit is deemednecessary,artificial enhancement,repatriationor

introductionefforts for sensitiveplantsandanimals,shouldbe undertaken.

Prior to repatriationor introductionofsensitiveplants,geneticsstudiesare

needed(seeTask5) to ensurethatnewpopulationswill not disruptunique

local genecomplexes.Plantrepatriationor introductionefforts should be

undertakenusingcollectedseedsorplantpropagules.

6.1 Collectandstoreseedfor planttaxacoveredin theplan.

Fifteenof the 19 plant taxacoveredin thisplanareknownfrom 10

orfewer locations. Twelveofthe 15 areknownfrom 5 or fewer

recentlyconfirmedlocations. Six ofthe 12 areknownfrom only 1

or2 locations. Becausetheyoccurin very few locations,collection

andbankingof seedin Centerfor PlantConservationcertified

botanicgardensis prudentto guardagainstextinctionofplant

populationsor ta.xafrom chancecatastrophicevents.Seed

collectionsfor planttaxashouldbe representativeofboth

populationandspecieslevel geneticdiversity. Seedcollection

guidelineshavebeenpublishedby theCenterfor Plant

Conservation(1991). Planttaxafor which seedbankingis

recommendedaregivenin TableIV-5. Theseincludeall listed

plant speciescoveredin theplanandplantspeciesof concern

knownfrom fewerthan 10 locations. Priority 1 is givento taxa

knownfrom oneor two locations. Priority 2 is givento taxa
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knownfrom morethantwo, but fewerthansix locations. Priority

3 is given to taxaknownfrom morethan5 locations.

TableIV-5. PlantTaxafor Which SeedsNeedto be Stored.

Task # Taxa Priority

6.1 .1 Acanthominthaobovatassp. duttontiI

Calochortustiburonensis

Clarkiafranciscana

Cordylanthustenuisssp.capillaris

Fri ophyllumlatilobum

Pentachaetabellidflora

Streptanthusniger

6.1.2 Ceanothusferrisiae

Cirsiumfontinalevar.fontinale

Lessingiaarachnoidea

Lessingiamicradeniavar. glabrata

Lessingiamicradeniavar. micradenia

2

6.1.3 Arctostaphylosbakerissp.bakeri

Castillejaaffinis ssp.neglecta

Dudleyasetcheliji

Hesperolinoncongestum

Streptanthusalbidusssp.albidus

3

6.2 Initiate enhancement,repatriation,or introductionswhere

appropriate(Priority 2).

For plants,artificially propagatedplants,orcollectedseedscan

providepotentialmaterial for enhancementefforts in existing

populations,repatriationof formersitesand/orintroductionsto

newsites.For thebay checkerspotbutterflyandOpler’slonghorn

moth,if suitabletechniquesfor rearingbay checkerspotbecome
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available(seeTask5), artificially propagatedlarvaeor

butterflies/mothscanbe usedto augment

introduction/reintroductionefforts or to enhanceexistingdepleted

populations. Surveysof appropriateserpentinehabitat(seeTask4)

shouldidentify suitablesitesfor repatriationsor introductions.

7. Periodicallyreviewthestatusofspeciesofconcern.

Listing ofspeciesofconcerncoveredin thisrecoveryplanmaybe

necessaryif tasksspecific to theneedsofthesespeciesarenotundertaken

within areasonableamountoftime. Speciesrequiringstatusreviewand

time framesfor reviewaregivenin TableIV-6.
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Table IV-6. Status Review Requirementsfor Speciesof Concern.

Recovery
Task#

Species NeededReview Priority

Plant Species

7.1 Baker’smanzanita
(Arctostaphy/osbakerissp.bakeri)

reevaluatestatuswithin 5 yearsof
recoveryplanapprovalor whensurveys
arecompleted,whicheveris less

3

7.2 Mt. Hamiltonthistle

(Cirsiumfontina/evar.fontrna/e)

reevaluatestatuswithin 5 yearsof
recoveryplan approvalor whensurveys
are completed,whicheveris less

3

7.3 Crystal Springs lessingia

(Lessingiaarachnoidea)

reevaluatestatuswithin 5 yearsof

recovery plan approval or when surveys

are completed,whichever is less

3

7.4 smoothlessingia

(Lessingiamicradeniavar. g/abrata)

reevaluatestatuswithin 5 yearsof

recoveryplan approvalor whensurveys

are completed,whicheveris less

3

7.5 Tamalpaislessingia

(Lessingiamicradeniavar. micradenia)

reevaluatestatuswithin 5 yearsof

recoveryplan approvalorwhensurveys

arecompleted,whicheveris less

3

7.6 most beautiful jewelfiower

(Streptanthus a/bidus ssp.peramoenus)

reevaluatestatuswithin 5 yearsof

recovery plan approval or when surveys

are completed,whichever is less

3

Animal Species

7.7 Edgewoodblind harvestman
(Ca/icinaminor)

reevaluatestatuswithin 5 yearsof
recoveryplan approvalorwhensurveys
arecompleted,whicheveris less

3

7.8 Edgewoodmicroblind harvestman

(Microcina edgewoodensis)

reevaluatestatuswithin 5 yearsof

recovery plan approval or when surveys

are completed,whichever is less

3

7.9 Fairmont microblind harvestman

(Microcina /umi)

reevaluatestatus within 5 yearsof

recovery plan approval or when surveys

are completed, whichever is less

3

7.10 Hom’s microblind harvestman
(Microcina horn:)

reevaluate status within 5 yearsof
recovery plan approval or when surveys

are completed, whichever is less

3
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7.11 Jung’smicroblindharvestman reevaluatestatuswithin 5 yearsof 3

(Microcinajung:) recoveryplanapprovalor whensurveys

arecompleted,whicheveris less

7.12 Mann blind harvestman reevaluatestatuswithin 5 years of 3

(Ca/icina dim inua) recoveryplan approvalor whensurveys
arecompleted,whicheveris less

7.13 Opler’s longhornmoth reevaluatestatuswithin 5 yearsof 3

(Ade/a op/ere//a) recoveryplan approvalorwhensurveys

arecompleted,whicheveris less

7.14 Tiburon microblindharvestman reevaluatestatuswithin 5 yearsof 3

(Microcina tiburona) recoveryplan approvalor whensurveys

arecompleted,whicheveris less
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V. IMPLEMENTATION SCHEDULE

The implementationschedulethat follows outlinesactionsandestimated

costsfor thisrecoveryplan. It is aguide for meetingtheobjectivesdiscussedin

ChapterIII ofthis recoveryplan. This scheduledescribesandprioritizestasks,

providesan estimatedtime tablefor performanceoftasks,indicatesthe

responsibleagencies,andestimatescostsofperformingtasks. Theseactions,

whenaccomplished,shouldfurthertherecoveryandconservationofthecovered

species.

Key to Acronymsusedin theImplementationSchedule

Definition of taskpriorities:

Priority 1 -

Priority 2 -

Priority 3-

An actionthatmustbetakento preventextinction or

preventthespeciesfrom decliningirreversibly in the

foreseeablefuture.

An actionthatmustbe takento preventa significant

declinein speciespopulationor habitatquality, orsome

othersignificantnegativeimpactshortofextinction.

All otheractionsnecessaryto meetrecoveryor

conservationobjectives.

Definition oftaskdurations:

Continual - A taskthatwill be implementedon aroutinebasisonce

begun.

Ongoing - A taskthat is currentlybeing implementedandwill
continueuntil actionis no longernecessary.

Unknown - Eithertaskdurationorassociatedcostsarenot knownat

this time.
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Total costs:

To be determined

Responsibleparties:

CaliforniaDepartmentofFishandGame

CaliforniaDepartmentofParksandRecreation

CaliforniaDepartmentofTransportation

County

City of SanJose

EastBay RegionalParkDistrict

FederalAviation Administration

Main CountyOpenSpaceDistrict

Main MunicipalWaterDistrict

MidpeninsulaRegionalOpenSpaceDistrict

NationalParkService

Privatelandownersorparties

RanchoSantaAnaBotanicGarden

SanFranciscoWaterDepartment

City ofTiburon

TiburonLandmarkSociety

UniversityofCaliforniaBerkeley

U.S. FishandWildlife Service

TBD-

CDFG -

CDPR -

Caltrans -

COUN -

CSJ-

EBRED -

FAA -

MCOSD -

MMWD -

MROSD -

NPS-

OWN-
RSABG -

SFWD -

Tiburon -

TLS-
UCB-

USFWS -
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ImplementationSchedulefor SanFranciscoBay AreaSerpentineHabitatMulti-SpeciesRecoveryPlan

Task
Priority

CostEstimate(In $10,000units)

Task
Number
—

Task Description 1
Task

Duration
Responsible

Parties
Total
Costs FYI FY 2 FY 3 FY 4 Comments/Notes

12.1.1 Secure and protect serpentine habitat in the
Oakland Hilis for multiple species

8 years USFWS
CDFG

EBRPD

60 7 5 7 5 7 5 7 5

12.1.3 Secure and protect serpentine habitat in

Golden Gate National Recreational Area for
multiple species

ongoing USFWS

NPS

20 5 5 5 5

2.1.4 Secure and protect serpentine habitat at Mt.

Burdell (Mann County) for multiple species

5 years USEWS

CDFG

MCOSD

20 4 4 4 4

2.1.5 Secure and protect serpentine habitat on

Tiburon Peninsula Middle Ridge (Mann

County) for multiple species

10 years USFWS

CDFG

COUN

Tiburon

450 45 45 45 45

2.1.6 Secure and protect serpentine habitat on Ring

Mountain (Mann County) for multiple
species

7 years USFWS

CDFG
COUN

600 100 90 80 70

I2.1.7 Secure and protect serpentine habitat in St.
Hilary’s area (including Harroman Property)
for multiple species

10 years USFWS
CDFG
COUN
itS

180 18 18 18 18

12.1.8 Secure and protect serpentine habitat on the
Presidio (San Francisco County) for multiple

species

4 years NPS
USFWS

20 5 5 5 5

t.k~
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Cost Ettintate (in $10,000 units)

Comments/Notes
Task

Priority
Task

Number TTaskDescription
Task

Duration
Responsible

Parties
Total
Costs FY I Fl’ Z Fl’ 3 Fl’ 4

12.1.10 Secure and protect serpentine habitat in 4 years USFWS 16 4 4 4 4
Edgewood Natural Preserve (San Mateo CDFG

County) for multiple species COUN

2.1.11 Secure and protect serpentine habitat on 15 years USFWS 1,500 tOO 100 100 100
Pulgas Ridge (San Mateo County) for multipi CDFG

species SFWD
Caltrans

2.1.12 Secure and protect serpentine habitat in San 10 years USFWS 600 60 60 60 60

Mateo Creek area (San Mateo County) for CDFG
multiple species COUN

SFWD
Caltrans

12.1.13 Secure and protect serpentine habitat in 10 years USFWS 270 27 27 27 27

Triangle area (San Mateo County) for CDFG
multiple species SFWD

Caltrans

12.1.14 Secure and protect serpentine habitat in 10 years USFWS 300 30 30 30 30
Woodside Glens I Canada College I Redwood CDFG

City (San Mateo County) for multiple species COUN
OWN

12.1.16 Secure and protect serpentine habitat in 10 years USEWS TBD Precise extent and

Anderson Reservoir area/county park area CDFG location need clarificatio
(Santa Clara County) for multiple species COUN, CSJ
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Responsible
Parties

—
USFWS
CDFG

COUN, CSJ
OWN

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Priority
—

1

Task
Number Task Description1

Task
Duration
—

8 years

Totat
Costs
—

400

Fl’ I
—

50

Fl’ 2 Fl’ 3
—

50

Fl’ 4
—

502 117 Secure and protect serpentine habitat in
Calero Reservoir area (Santa Clara County)
for multiple species

50

I 2 118 Secure and protect serpentine habitat in

Calero County Park (Santa Clara County) for

multiple species

8 years USFWS

COUN

TBD Nature and extent of

actions needed not yet

known

2.1 20 Secure and protect serpentine habitat in Kirby
area (S of Metcalf Road.) (Santa Clara
County) for multiple species

5 years USFWS
CDFG

COUN, CSJ
OWN

1,600 320 320 320 320

1 2.1.21 Secure and protect serpentine habitat in
Metcalf area (N of Metcalf Road) (Santa Clar
County) for multiple species

8 years USFWS
CDFG

COUN, CSJ
OWN

400 50 50 50 50

2.1.22 Secure and protect serpentine habitat in San
Felipe area (Santa Clara County) for multiple
species

8 years USFWS
CDFG

COUN, CSJ
OWN

280 35 35 35 35

1 2.1.23 Secure and protect serpentine habitat in Silve
Creek Hills (Santa Clara County) for multipl
species

8 years USFWS
CDFG

COUN, CSJ
OWN

400 50 50 50 50
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ImplementationSchedulefor SanFranciscoBayAreaSerpentineHabitatMulti-SpeciesRecoveryPlan

Task
Priority

Responsible
Parties

Cost Estimate (in S 10,000 units)

Comments/Notes
Task

Number Task Description
Task

Duration
Total
Casts Fl’ 1 Fl’ 2 Fl’ 3 Fl’ 4

12.1.26 Secure and protect serpentine habitat West of
San Martin area (including Hayes Valley /
Lions Peak) (Santa Clara County) for multipl
species

10 years USFWS
CDFG
COUN
OWN

300 30 30 30 30

2.1.27 Secure and protect serpentine habitat in Santa
Teresa Hills (Santa Clara County) for
multiple species

8 years USFWS
CDFG

COUN, CSJ
OWN

320 40 40 40 40

I2.1.28 Secure and protect serpentine habitat on
Tulare Hill (Santa Clara County) for multiple
species

10 years USFWS
CDFG

COUN, CSJ
OWN

440 44 44 44 44

12.1.30 Secure and protect serpentine habitaton
Bohemian Highway site (Sonoma County) fo

multiple species

10 years USFWS
CDFG

3,000 300 300 300 300

2.1.31 Secure and protect serpentine habitat in
Harrison Grade Preserve and adjacent area
(Sonoma County) for multiple species

10 years USFWS
CDFG

660 66 66 66 66

2.2.1 Secure and protect serpentine habitat in Ced
Mountain area (Alameda County) for
Carsiumfontinak var. campylon

5 years USEWS
CDFG

30 6 6 6 6

2.2.2 Secure and protect serpentine habitat in
Fairmont Ridge area (south of Lake Chabot)

(Alameda County) for Fairmont microblind

harvestman

5 years USFWS
COUN
OWN

30 6 6 6 6

0~~



ImplementationSchedulefor SanFranciscoBay AreaSerpentineHabitatMulti-SpeciesRecoveryPlan

Task
Priority

Responsible
Parties

Cost Estimate (in SIO,000 units) I

Comments/Notes
Task

Number Task Description1
Task

Duration
Total
Costs Fl’ I FY 2 Fl’ 3 Fl’ 4

12.2.3 Secure and protect serpentine habitat in Man
Ridge area (southeast of Cedar Mountain)
(Alameda County) for Cirsiumfontinale var.
campylon

unknown USFWS
CDFG

TBD Precise extent and
location need clarificatior

I2.2.5 Secure and protect serpentine habitat in Sunol
Regional Wilderness (Alameda County) for

Streptanihus albidus ssp. peramoenus

10 years USFWS
EBRPD

300 30 30 30 30

2.2.7 Secure and protect serpentine habitat in Mt.

Diablo State Park (Alameda County) for

Streplanthus albidus ssp. peramoenus

5 years USFWS

CDPR

10 2 2 2 2

22.10 Secure and protect serpentine habitat on Buck

Center for Research on Aging (Mann
County) for Main blind harvestman

5 years USFWS

COUN
OWN

500 100 100 100 100

2.2.11 Secure and protect serpentine habitat in El
Campo (Main County) for Tiburon
microblind harvestman

5 years USFWS
COUN
OWN

100 20 20 20 20

12.2.14 Secure and protect serpentine habitat in
American Canyon (Napa County) for
Castilleja affinis ssp. neglecta

5 years USFWS
CDFG

90 18 18 18 18

2.2.22 Secure and protect serpentine habitat near

Guadalupe Reservoir (southof) (Santa Clara

County) for multiple species

unknown USFWS

CDFG

COUN

MROSD

TBD Precise extent and

locations need

clarification
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Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

PrIority
Task

Number TTaskDescription
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

2.2.24 Secure and protect serpentine habitat in
northeast Santa Clara County (including
Blackbird Valley, Bolinger Canyon and San
Antonio Valley) for Cirsiumfontinale var.
campylon

unknown USFWS TBD Precise extent and
locations need
clarification

I2 2 26 Secure and protect serpentine habitat in Camp
Meeker area (South to Occidental, East to
Atascadero Creek) (Sonorna County) for
Arciostaphylos bakeri ssp. bakeri

unknown USFWS TBD Precise extent and
locations need
clarification

12.2. 27 Secure and protect serpentine habitat in
Forestville (west of) (Sonoma County) for
Arctostaphylos bakeri ssp. bakeri

unknown USFWS TBD Precise extent and
locations need

clarification

2.2.30 Secure and protect serpentine habitat in Del

Puerto Canyon area (northwesternStanislaus
County) for Cirsiumfontinale var. camplyon

unknown USFWS TBD Precise extent and

locations need
clarification

13.1 Develop and implement appropriate
management actions at multiple sites for
multiple species

ongoing various TBD

4.2.2 Survey historic and potential habitat on
Fairmont Ridge (Alameda County) for
Fairmont microblind harvestman

3 years USFWS 3 1 1

4.2.3 Survey historic and potential habitat in
Joaquin Miller Park (Alameda County) for
Opler’s longhorn moth

2 years USFWS
EBRPD

2 I

00
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Task
Priority

Responsible
PartIes

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Number Task Description
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

14.2.22 Survey historic and potential habitat at
Crystal Springs Reservoir area (San Mateo
County) for multiple species

6 years USFWS
CDFG
SFWD

Caltrans

18 3 3 3 3

I4 2 30 Survey historic and potential habitat at
Anderson Reservoir / Coyote Reservoir area
(Santa Clara County) for multiple species

4 years USFWS
CDFG

COUN

8 2 2 2 2

4 2 33 Survey historic and potential habitat at Coyot
Ridge area (Santa Clara County) for multiple
species

8 years USFWS
CDFG
COUN
OWN

16 2 2 2 2

14241 Survey historic and potential habitat in the
San Martin area (Santa Clara County) for
multiple species

4 years USFWS
CDFG
COUN

8 2 2 2 2

14.242 Survey historic and potential habitat at Santa
Teresa Hills (Santa Clara County) for multipl
species

5 years USFWS
CDFG
COUN

10 2 2 2 2

5.2 Conduct necessary research at Fairmont
Ridge area (south of Lake Chabot) (Alameda
County) for Fairmont microblind harvestman

5 years USEWS 25 5 5 5 5

I5.3 Conduct necessary research at Oakland Hills
(Alameda County) for multiple species

6 years USFWS
CDFG

30 5 5 5 5

5.7 Conduct necessary research at El Campo

(Main County) for Tiburon microblind
harvestman

5 years USFWS 25 5 5 5 5



ImplementationSchedulefor SanFranciscoBay AreaSerpentineHabitatMulti-SpeciesRecoveryPlan

Responsible
Parties

Cost Estimate (in $10,000 ttnits)

Comments/Notes
Task

Priority
Task

Number Task Description I
Task•

Duration
Total
Costs Fl’ I Fl’ 2 FY 3 Fl’4

5.12 Conduct necessary research at Ring Mountain
(Mann County) for multiple species

5 years USFWS
CDFG
COUN

25 5 5 5 5

5 IS Conduct necessary research at the Presidio
(San Francisco County) for multiple species

5 years USFWS
NPS

10 2 2 2 2

5.16 Conduct research on vegetation management
methods in selected areas county-wide(San
Mateo County) for multiple species

8 years USFWS
CDFG

160 20 20 20 20

5.17 Assess county-wide air pollution inputs and
effects on serpentine habitats (all species)

(San Mateo County)

4 years USFWS 160 55 35 35 35

5.19 Conduct necessary research at Crystal Spring
area (includes Bun Bun and Pulgas Ridges

and San Mateo Creek area) (San Mateo
County) for multiple species

lO years USFWS
CDFG

COUN
SFWD

Caltrans

50 5 5 5 5

15.20 Conduct necessary research at Edgewood
Natural Preserve) (San Mateo County) for
multiple species

IS years USFWS
CDFG
COUN

52.5 3.5 3.5 3.5 3.5

5.24 Conduct research on vegetation management
methods in selected areas county-wide (Santa
Clara County) for multiple species

8 years USFWS
CDFG
COUN

l60 20 20 20 20

S.25 Assess county-wide air pollution inputs and

effects on serpentine habitats (Santa Clara

County) for all species covered in the plan

4 years USFWS 250 100 50 50 50

0
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Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Priority—
15.30

Task
Number—

TTask Description
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

Conduct necessary research at Coyote Ridge
(Santa Clara County) for multiple species

15 years USFWS
CDFG
COUN
OWN

52.5 3.5 3.5 3.5 3.5

5.37 Conduct necessary research at Bohemian
Highway site (Sonoma County) for
multiple species

6 years USFWS
CDFG

30 5 5 5 5

6.1.1 Store seeds ofplant taxa from the following:
Acanthomintha obovata ssp.duttonii
Calochortus tiburonensis
Clarkiafranciscana
Cordylanthus fenuis ssp. capillaris
Eriophyltum latilobum
Pentachaeta bellid~flora
Streptanthus niger

10 years USFWS
CDFG
UCB

RSABG

EBRPD

COUN (San

Mateo and

Main)

SFWD

iS 1.5 1.5 1.5 1.5

1.1 Establish cooperative programs with
participants from the public and private
sector

ongoing USFWS
CDFG

TBD

1.2.1 Develop and implement outreach plans ongoing USFWS TBD

2 1.2.2 Develop and implement economic and other
incentives

ongoing USFWS
CDFG
OWN

TBD

2

2
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Encourage and assist counties and
landowners to develop and implement

I Habitat Conservation Plans

ongoing USFWS
CDFG

COUN, OWN

TBD

Responsible

Cost Estimate (in$10,000 tinits)

Task Totat
Task Description1 Duration Parties Costs FYI FY 2

--
Fl’ 3 Fl’ 4 Comments/Notes

Secure and protect serpentine habitat at

Alpine Lake I Carson Ridge (Main County)
for mulitple species

10 years USFWS

MMWD

450 45 45 45 45

Secure and protect serpentine habitat at Bun
Bun Ridge (Santa Clara County) for
multiple species

8 years USFWS
CDFG
SFWD

240 30 30 30 30

Secure and protect serpentine habitat at
Almaden Quicksilver County Park area
(Santa Clara County) for multiple species

6 years USFWS
CDFG
COUN

MROSD

120 20 20 20 20

Secure and protect serpentine habitat at
Communications Hill area (Santa Clara

for multiple species

6 years USEWS
CDFG
COUN

120 20 20 20 20

ecure and protect serpentine habitatNorth

of Llagas Avenue (Santa Clara County) for
species

10 years USFWS

CDFG
COUN, OWN

ISO 15 15 IS 15

Secure and protect serpentine habitat at Palm
Avenue / Kalana Hills (Santa Clara County)
for multiple species

10 years USFWS
CDFG

COUN,OWN

250 25 25 25 25

t’J
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Task
Priority
—

2

Responsible
Parties

Cost Estfm*te (in $10,000 units)

Comments/NotesFYZ Fl’4
Task

Number
a

2.2.4
TaskDescription

Task
Duration
—
20 years

Total
Costs

—
TBD

FYI
--

Fl’3
--

Secure and protect serpentine habitat in San
Leandro Hills (Alameda County) for Bay
checkerspot butterfly

USFWS
CDFG

COIN, OWN

Precise extent and
location need clarification
actions needed may vary

2 2 2 9 Secure and protect serpentine habitat at Big
Rock area (Mann County) for Hesperolinon
congesturn

unknown USFWS
CDFG
COIN

TBD

2 2.2.12 Secure and protect serpentine habitat in the
Nicasio area (Mann County) for Opler’s
longhorn moth

5 years USEWS
COIN
OWN

20 4 4 4 4

2 22.13 Secure and protect serpentine habitat at Pine
Mountain (Carson Ridge area) (Main
County) for Hesperolinon congesturn

4 years USFWS
CDFG

MMWD

20 5 5 5 5

2 22 15 Secure and protect serpentine habitat at
Jasper Ridge area (San Mateo County) for
bay checkerspot butterfly

5 years USFWS
OWN

5 1 I I

2 2.2.16 Restore and protect historic habitat on San
Bruno Mountain (San Mateo County) for
bay checkerspot butterfly; reintroduce the
species

8 years COIN
USFWS
CDFG

160 20 20 20 20 Cost estimates of
restoration tentative.

2 2.2.17 Secure and protect serpentine habitat
between Anderson and Coyote Lakes
(Santa Clara County) for multiple species

4 years USFWS
CDFG
COIN

21 5 25 5 25 5.25 5.25

2 2.2.18 Secure and protect serpentine habitat in
Carlyle Hills (south of Gilroy in southern tip
of Santa ClaraCounty) for multiple species

4 years USFWS
CDFG

15 3.75 3.75 3.75 3.75

$
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Responsible
Parties

Cost Estimate (in $10,000 units)..

Comments/Notes
Task

Priority
Task

Number
—

2.2.18

Task Description . .
Task

Duration
Total
Costs Fl’ I Fl’ 2 . Fl’ 3 Fl’ 4

2 Secure and protect serpentine habitat in
Carlyle Hills (south of Gilroy in southern tip
of Santa Clara County) for multiple species

4 years USFWS
CDFG

15 3.75 3.75 3 75 3.75

2 22 19 Secure and protect serpentine habitat in
Chesbro Reservoir area (west of Morgan
Hill) (Santa Clara County) for multiple
species

6 years USFWS
CDFG

90 15 IS 15 15

2 2220 Secure and protect serpentine habitat East of
San Martin (Santa Clara County) for bay
checkerspot butterfly

10 years USFWS
CDFG

COIN, OWN

TBD Nature and extent of
actions needed not yet

known

2 2.2.2 I Secure and protect serpentine habitat south
of San Martin (Santa Clara County) for
Opler’s longhorn moth

5 years USFWS
COIN
OWN

300 60 60 60 60

2 2.2.23 Secure and protect serpentine habitat near
Hacienda School (south of Stile Ranch)
(Santa Clara County) for Cirsiumfontinale
var. campylon

unknown USFWS
CDFG
COIN

TBD

2 2.2.25 Secure and protect serpentine habitat in Uvas
Reservoir area (west of San Martin) (Santa
Clara County) for bay checkerspot butterfly

15 years USFWS
CDFG

COIN, OWN

TBD Precise extent and
location need clarificatior

2 2.2.28 Secure and protect serpentine habitat
Northwest of Healdsburg (Sonoma County)
for
Arctostaphylos bakeri ssp. bakeri

unknown USFWS
CDFG
COIN

TBD
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Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Priority
Task

Number Task Description
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

2 2.2.29 Secure and protect serpentine habitat in the
Sears Point area (Sonorna County) for
Opler’s longhorn moth

5 years USFWS
COIN
OWN

30 6 6 6 6

2 3.2 Develop and implement monitoring plans for
all populations

continual various TBD

2 4 1 Establish a survey program and protocol for
all species covered in the plan

4 years various TBD

2 4 2 5 Conduct surveys in historic and potential
habitat in the Oakland Hills (Alameda
County) for multiple species

4 years USFWS
CDFG
EBRPD

8 2 2 2 2

2 4.2.9 Conduct surveys in historic and potential
habitat at Alpine Lake ICarson Ridge
(Main County) for multiple species

4 years USEWS
CDFG

MMWD

8 2 2 2 2

2 4.2.10 Conduct surveys in historic and potential
habitat at El Campo (Main County) for
Tiburon microblind harvestman

3 yesrs USFWS 3II

2 4.2.11 Conduct surveys in historic and potential
habitat at Golden Gate National Recreation
Area (Main County) for multiple species

4 years NPS
USFWS
CDFG

8 2 2 2 2

2 4.2.13 Conduct surveys in historic and potential
habitat at Main City (on Main Peninsula
west of Tiburon Peninsula) (Main County)
for Pentachaeta bellid~flora

2 years USFWS
CDFG

21

Vi
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Task
PrIority
—

2

Responsible
Parties

Cost Estimate (in $10,000 units)-

Comments/Notes
Task

Number
—

4.2.14

Task Description
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’4

Conduct surveys in historic and potential
habitat in the Nicasio area (Main County)
for Opler’s longhorn moth

2 years USFWS 2 1

2

2

4.2.15

4 2 17

Conduct surveys in historic and potential
habitat at Phoenix Lake (Main County) for
Lessingia micradenia var. micradenia

4 years

4 years

USFWS
CDFG

MMWD

USFWS

CDFG

MMWD

4

4

1

1

11

IIConduct surveys in historic and potential
habitat at San Anselmo Canyon (Main
County) for Lessingia micradenia var.
micradenia

.

....

4.2.18

4.2.19

Conduct surveys in historic and potential
habitat on Tiburon Peninsula (Main
County) for multiple species

6 years USFWS
CDFG
COIN
Tiburon

USFWS
CDFG
NPS

12

4

1

1

I

II

2 2

Conduct surveys in historic and potential
habitat on the Presidio (San Francisco
County) for multiple species

4 years

2

2

4.2.2 1

4 2 23

Conduct surveys in historic and potential
habitat in area between San Andreas Lake
and Crystal Springs Reservoir and to the
west (San Mateo County) for multiple
species

6 years

5 years

USFWS
CDFG
COT N

USFWS
CDFG
COIN

12

S

I

I

I

II

2 2

Conduct surveys in historic and potential
habitat in Edgewood Natural Preserve (San
Mateo County) for multiple species

0~~
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Task
Priority

Responsible
Parties

Cost Estimate (in$10,000 units)

Comments/Notes
Task

Number Task Description
Task

Duration
Totil
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

2
4

4.2.29 Conduct surveys in historic and potential

habitat in Woodside Glens / Canada College
(generally in the Woodside area) (San Mateo

County) for Hesperolinon congesturn

4 years USFWS

CDFG

4 I II

2 4.2.31 Conduct surveys in historic and potential
habitat in Calero Reservoir area (Santa Clara
County) for multiple species

8 years USFWS
CDFG
COIN

16 2 2 2 2

2 4.2.32 Conduct surveys in historic and potential

habitat in Communications Hill area (Santa

Clara County) for multiple species

4 years USFWS

CDFG

FAA

8 2 2 2 2 Mostly private lands

2 4.2.34 Conduct surveys in historic and potential
habitat in Croy Canyon area (Santa Clara
County) for Ceanothusferrisiae

2 years USFWS
CDFG

2 1

2 4.2.35 Conduct surveys in historic and potential
habitat in Henry Coe State Park (Santa Clara
County) for multiple species

2 years USFWS
CDFG
CDPR

2 I I Finite area of serpentine
to be searched

2 4.2.37 Conductsurveysinhistoricandpotential
habitat Loma Prieta area (Santa Clara
County) for multiple species

2years USFWS
CDFG
COIN

2 I

2 4.2.38 Conduct surveys in historic and potential
habitatNorth of Llagas Avenue (Santa Clara

County) for multiple species

6 years USFWS
CDFG

COIN

12 2 2 2 2



ImplementationSchedulefor SanFranciscoBayAreaSerpentineHabitatMulti-SpeciesRecoveryPlan

Task
Priority-

2

Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Number. TTaskDescription
Task

Duration
Total•
Costs FYI Fl’ 2 Fl’ 3 Fl’ 4

5.8 Conduct necessary research at Golden Gate
National Recreation Area (Main County)
for multiple species

6 years USEWS
CDFG
NPS

24 4 4 4 4

2 5.9 Conduct necessary research at Mt. Burdell
(Main County) for multiple species

4 years USFWS
CDFG
COIN

12 3 3 3 3

2 5 10 Conduct necessary research in the Nicasio
area (Main County) for Opler’s longhorn

moth

4 years USFWS
CDFG

8 2 2 2 2

2 5.11 Conduct necessary research at Middle Ridge,
Tiburon Peninsula (Main County) for
multiple species

6 years USFWS
CDFG
COIN
Tiburon

24 4 4 4 4

2 5.13 Conduct necessary research at St. Hilary’s
area (includes Harrornan Property), Tiburon
Peninsula (Main County) for multiple
species

6 years USFWS
CDFG
COIN
Tiburon

24 4 4 4 4

2 5.18 Conduct necessary research at selected areas
county-wide in San Mateo County on
restoring native habitats on serpentine and
non-serpentine soils (multiple species)

8 years USFWS
CDFG
COIN

64 8 8 8 8

2 5 21 Conduct necessary research at Jasper Ridge

(Santa Clara County) for bay checkerspot
butterfly

5 years USFWS

Stanford Univ.

20 4 4 4 4

t’~)
0



ImplementationSchedulefor SanFranciscoBayAreaSerpentineHabitatMulti-SpeciesRecoveryPlan

Task
Priority

Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Number
—

5.22

Task Description 1
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

2 Conduct necessary research at Triangle (San
Mateo County) for multiple species

6 years USFWS
CDFG
SFWD

Caltrans

24 4 4 4 4

2 5.26 Conduct necessary research at selected areas
county-wide in Santa Clara County on
restoring native habitats on serpentine and
non-serpentine soils (multiple species)

8 years USFWS
CDFG
COIN

80 10 10 10 10

2 5 27 Conduct necessary research at Almaden
Quicksilver Park (Santa Clara County) for
multiple species

6 years USFWS
CDFG
COIN

24 4 4 4 4

2 5.28 Conduct necessary research at Anderson
Reservoir / County Park area (Santa Clara
County) for multiple species

10 years USFWS
CDFG
COIN

22 2 4 2 2 Research includes fire
ecology of Ceanothus

ferrisiae

2 5.29 Conduct necessary research at Calero
Reservoir area (includes Calero County
Park) (Santa Clara County) for multiple
species

6 years USFWS
CDFG
COIN

24 4 4 4 4

2 5.32 Conduct necessary research in Northeast

Santa Clara County (includes Blackbird
Valley, Bolinger Canyon and San Antonio

Valley) for Cirsiumfontinale var. campylon

6 years USFWS

CDFG
COIN

24 4 4 4 4

2 5.34 Conduct necessary research at San Martin
area (including Hayes Valley / Lions Peak)
(Santa Clara County) for multiple species

4 years USFWS
CDFG
COIN

8 2 2 2 2

t’J
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Task
Priority

Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Number Task Description
Task

Duration
Total
Costs FY I Fl’ 2 Fl’ 3 Fl’ 4

2 5.35 Conduct necessary research at Santa Teresa
Hills (Santa Clara County) for multiple
species

6 years USFWS
CDFG
COIN

18 3 3 3 3

2 5.36 Conduct necessary research at Scott’s Valley
(central Santa Cruz County) for Opler’s
longhorn moth

4 years USFWS
CDFG

8 2 2 2

2 5.38 Conduct necessary research at Camp Meeker
area (including Harrison Grade Preserve)
(Sonoma County) for multiple species

10 years USFWS
CDFG
COIN

22 2 4 2 2 Research includes fire
ecology of

Arctostaphylos bakeri
ssp. bakeri

2 5.39 Conduct necessary research in the Sears

Point area (Sonoma County) for Opler’s

longhorn moth

4 years USFWS

CDFG

COIN

8 2 2 2 2

2 5.40 Conduct necessary research at Del Puerto
Canyon area (northwestern Stanislaus
County) for Cirsiumfontinak var. campylon

4 years USFWS
CDFG
COIN

16 4 4 4 4

2 5.43 Throughout species’ ranges: Develop plant
propagation techniques for all listed species
and species of concern

l0years USFWS
CDFG
UCB

COIN
RSAI3G

114 11.4 11.4 11.4 11.4
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Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Priority
Task

Number
—

4.2.4
Task Description

Task
Duration

Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

3 Conduct surveys in historic and potential

habitat near Niles (Alameda County) for

Streptanthusalbidus ssp. perarnoenus

unknown USFWS

CDFG

TBD Precise extent and

locations need

clarification

3 4 2 6 Conduct surveys in historic and potential
habitat in Franklin Canyon (Contra Costa
County) for bay checkerspot butterfly

4 years USFWS
CDPR

EBRPD

4 I I I

3 4.2.7 Conduct surveys in historic and potential
habitat in Morgan Territory (Contra Costa
County) for bay checkerspot butterfly

4 years USFWS

CDPR

EBRPD

4 I I I

3 4.2.8 Conduct surveys in historic and potential
habitat in Mt. Diablo State Park (Contra
Costa County) for multiple species

4 years USEWS
CDFG
CDPR

8 2 2 2 2

3 4.2.12 Conduct surveys in historic and potential

habitat in Larkspur (northwest ofTiburon
Peninsula) (Mann County) for Pentachaeta

belliddlora

2 years USFWS

CDFG

2 1

3 4.2.16 Conduct surveys in historic and potential
habitat in Ross Valley area (northwest of
Tiburon Peninsula) (Main County) for
Pentachoeta bellid~/7ora

2 years USFWS
CDFG

2 1 I

3 4.2.20 Conduct surveys in historic and potential

habitat on San Francisco Peninsula (South of

Presidio) (San Francisco County) for

Hesperolinon congestum

2 years USFWS

CDFG

NPS

2 I

t’J
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Responsible
Parties

Cost Estimate (in$10,000 units)

Comments/Notes
Task

PrIority
Task

Number Task Description
Task

Duration
Total
Costs FYI FY2 Fl’3 Fl’4

3 4.2.24 Conduct surveys in historic and potential
habitat in Loma Mar area southwest of La
Honda (south of Woods ide) (San Mateo
County) for Eriophyllum latilobum

2 years USFWS
CDFG

2 1 1

3 4.2.25 Conduct surveys in historic and potential
habitat in Menlo Park area (east of
Woodside) (San Mateo County) for
Acanthornintha obovata ssp. duttonii

2 years USFWS
CDFG

2 I I

3 4.2.26 Conduct surveys in historic and potential
habitat in Redwood City area (east of
Woodside) (San Mateo County) for multiple
species

2 years USEWS
CDFG

2 1 1

3 4.2.27 Conduct surveys in historic and potential
habitat at San Andreas Lake (north of
Crystal Springs Reservoir) (San Mateo
County) for multiple species

2 years USFWS
CDFG
SFWD

2 I 1

3 4.2.28 Conduct surveys in historic and potential
habitat at San Bruno Mountain (San Mateo
County) for multiple species

2 years USFWS
CDFG

2 I I

3 4.2.36 Conduct surveys in historic and potential
habitat at Lexington Reservoir area for
Streptanthus albidus ssp. albidus

2 years USFWS
CDFG

2 I

3 5 14 Conduct necessary research at American

Canyon (Napa County) for Castilleja affinis
ssp. neglecta

4 years USFWS

CDFG

16 4 4 4 4

Vi
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Task
Priority

Responsible
Parties

Cost EstImate (in $10,000 units)

Comments/Notes
Task

Number Task Description
Task

Duration
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

3 5.23 Conduct necessary research at Woodside
Glens / Canada College (generally in the
Woodside area) (San Mateo County) for
Hesperolinon congestum

4 years USFWS
CDFG

16 4 4 4

3 5.31 Conduct necessary research North of Llagas
Avenue (Santa Clara County) for multiple
species

10 years USFWS
CDFG
COIN

22 2 2 2 Research includes fire
ecology ofCeanothus

ferrisiae

3 5.33 Conduct necessary research around Palm
Avenue I KalanaHills (Santa Clara County)

for multiple species

6 years USFWS
CDFG
COIN

18 3 3 3 3

3 5.41 Develop artificial rearing techniques for bay
checkerspot butterfly

8 years various 16 2 2 2 2

3 5.42 Develop artificial rearing techniques for
Opler’s longhorn moth

unknown USFWS TBD

3 5.44 Conduct research on importance of nectar
plants to male and female bay checkerspots
in the wild

6 years USFWS 30 5 5 5 5

3 6.1.3 Store viable seeds for the following plant
taxa:

Arctostaphylos bakeri ssp. bakeri
Castilleja affinis ssp. neglecta

Dudleya setchellii

Hesperolinon congestum
Streptanthus albidusssp. albidus

6 years USFWS
CDFG
UCB

RSABG
COIN

NPS

9 1 5 1.5 1.5 I.5

0~~
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Cost Estimate (in$10,000 units)

Comments/Notes
Task

Priority
Task

Number Task Description
Task

Duration
Responsible

Parties
Total
Costs Fl’ I Fl’ 2 Fl’ 3 Fl’ 4

3 7.1 Review species listing status for species of
concern Arctostaphylos bakeri ssp. bakeri

1 year USFWS I Review conducted in
year 5

3 7.2 Review species listing status for species of

concern Cirsiumfontinale var fontinale

1 year USFWS I Review conducted in

year 5

3 73 Review species listingstatus for species of
concern Lessingia arachnoidea

1 year USEWS I Review conducted in
year 5

3 74 Review species listingstatus for species of
concern Lessingia micradenia var. glabrata

1 year USFWS I Review conducted in
year 5

3 7.5 Review species listingstatus for species of
concern Lessingia micradenia var.
micradenia

I year USFWS I Review conducted in
year 5

3 7 6 Review species listing status for species of
concern Streptanthus albidus ssp.
perarnoenus

1 year USFWS I Review conducted in
year 5

3 7.7 Review species listing status for species of
concern Edgewood blind harvestman

1 year USFWS I Review conducted in
year 5

3 7.8 Review species listing status for species of
concern Edgewood microblind harvestman

1 year USFWS I Review conducted in
year 5

3 7.9 Review species listing status for species of
concern Fairmont microblind harvestman

I year USFWS I Review conducted in
year 5

3 7.10 Review species listing status for species of
concern Horn’s microblind harvestman

I year USEWS I Review conducted in
yearS

3 7.11 Review species listing status for species of
concern Jung’s microblind harvestman

1 year USFWS I Review conducted in

year S

t’~)
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Task
Priority

__________

Task

Duration

Responsible
Parties

Cost Estimate (in $10,000 units)

Comments/Notes
Task

Number TTask Description
Total
Costs Fl’ 1 FY 2 Fl’ 3 Fl’ 4

3 7.12 Review species listing status for species of

concern Main blind harvestman

1 year USFWS I Review conducted in

year 5

3 7.13 Review species listing status for species of
concern Opler’s longhorn moth

1 year USFWS I Review conducted in
year 5

3 7.14 Review species listing status for species of
concern Tiburon microblind harvestman

I year USFWS I Review conducted in
yearS

t’JGo TaskDeScription: PleaseseeStepdownNarrative(ChapterIV) for a full list ofspeciesincludedin eachtask.
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VII. APPENDICES

A. List of Scientific and Common Namesof Plants andAnimals

PLANTS

annualagoseris

annualyellow sweetclover

Baker’smanzanita

barbedgoatgrass

bigberrymanzanita

big squirreltail

bird’s-eyegilia

blackberries

bluedicks

blue-eyedgrass

bluewildrye

bottlebrushsquirreltail

Brewer’swillow

bristlyjewelfiower

browniethistle

buckbrush

buglehedgenettle

bull clover

burclover

Californiabay

Agoserisheterophylla

Melilotus indica

Arctostaphylosbakerissp.bakeri

Aegilopstriuncialis

Arctostap/iylosglauca

Elymusmultisetus

Gilia tricolor

Rubus spp.

Dichelostemmacapitatum

Sisyrinchiumbellum

Elymusglaucus

Elymuselmoides

Salixbreweri

Streptant/iusglandulosusandS. g. ssp.

glandulosus

Cirsiumquercetorum

Ceanothuscuneatus

Stac/iysajugoides

Tr~foliumfucatum

Medicagopolymorpha

Umbellariacalifornica
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Californiabrome

Californiabroom

Californiabuckeye

Californiabuttercup

Californiacoffeeberry

Californiacreamcups

Californiadwarf-flax

Californiagilia

Californiagoldfields

Californiamelic

Californiaoatgrass

Californiapoppy

Californiasagebrush

canyonliveforever

Cedar’smanzanita

centaury

chamise

checkermallow

ChorroCreekbog thistle

coastbuckwheat

coastlive oak

coastalonion

columbine

commonmadia

Bromuscarinatus

Lotusscoparius

Aesculuscal~fornica

Ranunculuscal~fornicus

R/iamnuscal~fornica

PiatysiemoncaiWornicus

Hesperolinoncal~fornicum

Gilia ac/iulle~folia ssp.multicaulis

Last/ieniacal~fornica L. c/irysostoma

Melica cal~fornica

Danthoniacal~fornica

Esc/isc/iolziacal~fornica

Artemisiacalifornica

Dudieyacymosassp.cymosa,ssp.

paniculata

Arctostap/iylosbakerissp.sublaevis

Centauriummuehlenbergii

Adenostemmasp., A. fasciculatum

Sidalceamalvaeflora

Cirsiumfontinalevar. obispoense

Eriogonumlat~folium

Quercusagr~folia

Ailium dic/ilamydeum

Aquilegiaeximia

Madiaelegans
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commonmanzanita

commonwoolly sunflower

commonyarrow

coyotebrush

coyoteceanothus

creamsacs

creepingaster

Crystal Springslessingia

deerweed

desertparsley

Douglas-fir

Douglas’ thistle

dwarfplantain

earthbrodiaea

Englishplantain

eucalyptus

exsertedpaintbrush

falsebabystars

fennel

filaree

foothill deervetch

foothill needlegrass

foothill pine

fountainthistle

Arctostap/iylosmanzanita

Eriophyllum lanatumvar. arac/inoideum

Ac/iullea millefolium

Bacc/iarispilularis

Ceanot/iusferrisiae

Castillejarubicunda ssp.lit/iospermoides

Asterchulensis

Lessingiaarachnoidea

Lotuspurshianus

Lomatiumspp.

Pseudotsugamenziesii

Cirsiumbreweri

Plantagoerecta

Brodiaeaterrestris

Plantagolanceolata

Eucalyptusspp.

Castillejaexserta[=Ort/iocarpus

purpurascens]

Linanthusandrosaceus

Foeniculumvulgare

Erodiumsp.

Lotushumistratus

Nassellalepida

Pinussabiniana

Cirsiumfontinalevar.fontinale
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foxtail chess

fragrantfritillary

Fremont’sdeathcamas

frenchbroom

Germanivy

giantreed

goldenyarrow

gypsumspringbeauty

hairy bird’s-beak

Hardinggrass

hayfieldtarweed

Hillsboroughchocolatelily

Howell’s manzanita

iceplant

incensecedar

intermediatefiddleneck

Italian ryegrass

Ithuriel’s spear

Jeffreypine

junegrass

leatheroak

longhornplectritis

long-rayedtritelia

madrone

Main Countynavarretia

Bromusmadritensisssp.rubens

Fritillaria liliacea

Zigadenusfremontii

Genista[=Cytisus] monspessulana

Seneciomikanjoides

Arundodonax

Eriop/iyllum confertflorum

Claytoniagypsophuloides

Cordylant/iuspilosus

P/ialaris aquatica

Hemizoniacongesta,H c. ssp.congesta

Fritillaria bflora var. ineziana

Arctostap/iylos/iispidula

Carpobrotusspp.

Calocedrusdecurrens

Amsinckiaintermedia

Lolium muitfiorum

Triteleia laxa

Pinus]effreyi

Koeleria macrant/ia

Quercusdurata

Plectritismacrocera

Triteliapeduncularis

Arbutusmenziesii

Navarretiarosulata
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Main dwarf-flax

Maiposalily

Mason’sceanothus

meagerpentachaeta

MetcalfCanyonjewelfiower

milkwort jewelfiower

miner’s lettuce

Montereycypress

MontereyCoast paintbrush

Montereypine

mostbeautifuljewelfiower

Mt. Hamiltoncoreopsis

Mt. Hamiltonjewelfiower

Mt. Hamilton thistle

Mt. Tamalpaisjewelfiower

Mt. Tamalpaisthistle

muskbrush

mustard

nakedbuckwheat

nakedlady lily

Oaklandstar-tulip

ocean-bluffbluegrass

pampasgrass

Pennell’sbird’s-beak

perennialryegrass

Hesperolinoncongestum

Calochortusvenustus

Ceanot/iusmasonzz

Pentac/iaetaexilis ssp.exilis

Streptanthusalbidusssp.albidus

Streptanthuspolygaloides

Claytoniaperfoliata

Cupressusmacrocarpa

Castilleja lat~folia ssp.rubra

Pinusradiata

Streptant/iusalbidusssp.peramoenus

Coreopsis/iamiltonii

Streptanthuscallistus

Cirsiumfontinalevar. camplyon

Streptanthusglandulosusssp.pulc/iellus

Cirsiumhydrophulumvar. vaseyi

Ceanothusjepsonii

Brassicasp.

Eriogonumnudum

Amaryllisbelladonna

Calochortusumbellatus

Poaunilateralis

Cortaderiajubata,Cortaderiaselloana

Cordylant/iustenuisssp.capillaris

Lolium perennessp.perenne
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phacelia

plumelessthistle

Presidioclarkia

Presidiomanzanita

purpleneedlegrass

purpleowl’s- clover

purplesanicle

royal larkspur

rubychaliceclarkia

ryegrass

Sandberg’sbluegrass

SanBenito thornmint

SanDiego thornmint

SanFranciscowallflower

SanMateo thornmint

SanMateowoolly sunflower

SantaClarathornmint

SantaClaraValleydudleya

Sargentcypress

scytheleafonion

seamuilla

seashorebentgrass

seepmonkeyflower

P/iacelia imbricata

Carduussp.

Clarkiafranciscana

Arctostap/iylos/iookerivar. ravenii

Nassellapuic/ira

Castillejadensflora [ = Ort/iocarpus

densflorus]

Saniculabipinnatfida

Delp/iinium variegatum,D. v. ssp.

variegatum

Clarkia rubicunda

Elymustriticoides

Poasecunda= Poascabrella

Acanthominthaobovata

Acanthominthailic~folia

Erysimumfranciscanum

Acant/iomint/iaobovatassp.duttonji A.

duttonji

Eriop/iyllum latilobum

Acant/iomint/ialanceolata

Dudleyasetc/iellii

Cupressussargentii

Alliumfalc~folium

Muilla maritima

Agrostispallens

Mimulusguttatus
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serpentinebird’ s-beak

serpentinelinanthus

serpentinereedgrass

serpentinesunflower

silverEuropeanhairgrass

slenderdwarf-flax

slenderfairyfan

slenderwheatgrass

slenderwild oat

smallflowerdwarf-flax

smoothlessingia

soft brome

springdeathcamas

sticky calycadenia

sticky westernrosinweed

stickywilly

streambankspringbeauty

sulphurflowerbuckwheat

talusfritillary

Tamalpaislessingia

Tamalpaismanzanita

tanoak

teasel

Texaspaintbrush

Cordylanthustenuisssp.brunneus

Linanthusambiguus

Calamagrostisophitidus

Heliant/iusbolanderi

Aira caryop/iylla

Hesperolinonspergulinum

Clarkia gracilis

Elymustrachycaulus

Avenabarbata

Hesperolinonmicranthum

Lessingiamicradeniavar. glabrata

Bromushordeaceus

Zigadenasfontanus

Calycadeniamultiglandulosa

Calycadeniamultiglandulosa

Galium aparine

Claytoniaparvflora

Ericgonumumbellatumssp.bahiaforme

Fritillariafalcata

Lessingiamicradeniavar. micradenia

Arctostaphylos/iookeri ssp.montana

Lithocarpusdensflorus

Dipsacusspp.

Castillejafoliolosa

VTI-7



Tiburonj ewelfiower

TiburonMariposalily

Tiburonpaintbrush

tidy-tips

tiny pentachaeta

Torrey’smelicgrass

toyon

trefoils

wavyleafsoapplant

westernlarkspur

white globelily

white-rayedpentachaeta

wickerbuckwheat

wild oat

yampa

yellowflower tarweed

yellow mariposalily

yellow star thistle

yellowraygoldfields

yerbasanta

BACTERIA

Eriogonumcaninum= E. luteolumvar.

caninum

Streptant/iusniger

Calochortustiburonensis

Castillejaaffinis ssp.neglecta

Layiaplatyglossa

Pentac/iaetaalsinoides

Melicatorreyana

Heteromelesarbut!folia

Lotusmicranthus,Lotuswrangelianus

C/ilorogalumpomeridianum,C. p. var.

divaricatum

Delphinium/iesperium

Caloc/iortusalbus

Pentac/iaetabellidflora

Eriogonumviminium

Avenafatua

Perideridiakelloggii

Holocarp/iavirgata

Caloc/iortusluteus

Centaureasolstitialis

Last/ieniaglabrata

Eriodictyoncal~fornicum

Bacillus t/iuringiensis, B. t. var. kurstaki

Tiburonbuckwheat
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ANIMALS

bay checkerspotbutterfly

Botta’spocketgopher

bumblebee

Californiaharvestman

Californiaoakworm

Californiared-leggedfrog

Californiatigersalamander

Edgewoodblindharvestman

Edgewoodmicroblind

harvestman

Fairmontmicroblind

harvestman

Hom’s microblindharvestman

hornedlark

islandcheckerspotbutterfly

Jung’smicroblindharvestman

leafcuttingbee

Lee’smicroblindharvestman

Luesther’scheckerspotbutterfly

Main blind harvestman

Mono checkerspotbutterfly

Muir’s hairstreak

Myer’s blind harvestman

Euphydryasedit/iabayensis

Thomomysbottae

Bombusvosnesenskii,B. cal~fornicus,

Bombus spp.

Sitalcescal~fornicus

P/iryganidiacal~fornica

Ranaauroradraytonii

Ambystomacaliforniense

Calicina [Sitalcina]minor

Microcinaedgewoodensis

Microcina lumi

Microcina homi

Eremophilaalpestris

Eup/iydryasedit/ia insularis

Microcinajungi

Osmiaspp.

Microcina leei

Euphydryasedit/ialuest/ierae

Calicina diminua

Euphydryasedit/iamonoensis

Mitoura nelsonimuiri

Sitalcinacockerelli
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Opler’slonghornmoth

Quino checkerspotbutterfly

SanFranciscogartersnake

serpentineblind harvestman

tachinidfly

Thorp’slonghornmoth

Tiburonmicroblindharvestman

Andrenaspp.

Calicinapolina

Synaloniaspp.

Adelaoplerella

Eup/iydryasedit/ia quino

T/iamnop/iissirtalis tetrataenia

Calicina serpentinea

Siphosturmiamelitaeae

Adelat/iorpella

Microcinatiburona

no commonname
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B. Glossaryof TechnicalTerms

adelids

annual

ant/ier

anthesis

apical

autogamy

biomass

biome

bodenvagspecies

bract

burl

calyx

cavsule

life stagecapableof reproduction--in

butterfliesandmoths,this is thewingedform

that emergesfrom thepupa

small, day-flyingmothssometimescalledfairy

moths,includingOpler’slonghornmoth

living lessthanoneyearand completingthe

entirelife cyclefrom seedgerminationto seed

productionin a singlegrowingseason

malereproductiveflower part

opening

situatedatthetip

self-pollinationin theabsenceof pollinators

theamountofliving matterin theform ofone

ormorekindsoforganismspresentin a

particularhabitat

a majorbiotic communityor life zone

plantsnot restrictedto aspecific typeof

substrate

small leaf- or scale-likestructuresassociated

with an inflorescence

ahardwoodygrowththat is oftenflattened

andhemispherical

collectivetermfor thesepalsor outermost

whorl offlower parts

adry fruit, generallywith manyseeds

adult
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Category2

candidate

cation exchange

cation exchange

capacity

caulineleaves

cephalothorax

Collembola

colony

congested

corolla

speciesfor which sufficientinformation is

availableto supportaproposedlisting as

threatenedor endangeredby theU.S. Fishand

Wildlife Service,butwhich is awaiting

publicationofaformal listing proposal;The

Category1 designationwasdiscontinuedin

1996,andmostformerCategory1 speciesare

now simplyconsideredcandidatespecies

(U.S. FishandWildlife Service1996b,c)

speciesfor which listing maybe appropriate

but for whichsufficient informationis

unavailablefor U.S. FishandWildlife Service

to makeafinal listing determination;Category

2 wasdiscontinuedin 1996(U.S. Fishand

Wildlife Service1996b,c)

ion exchangein which onecation(positively

chargedion) is substitutedfor oneormore

othercations

ameasureof thetotal exchangeablecations

(someof whichareimportantplantnutrients)

thatareavailablein asoil

leaveson thestem

theanteriorportionof variousarthropodsand

crustaceans,consistingofthe fusedheadand

thorax

insectOrder,knownas“springtails”

population

crowdedtogether

collectivetermfor all thepetals

Category]

candidate
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cuticle

demography

diapause

disjunct

diskflower

dormancy

elliptic

endemic

entire

enzyme

estivate

extant

extirpated

fecundity

field capacity

fused

longitudinal wing veinin certaininsects,

usuallyforming thefront marginofthe wing

connectivetissueor fibers arrangedin aweb

ormesh

thestudyof populations,suchasof growth

ratesandnumberor percentageofindividuals

in eachagegroup

adormantphase

removedfrom; distinctly separated

flower in thecenterportionoftheheadof a

memberof theasterfamily

with suspendedgrowth,developmentorother

biological activity; inactiveorresting

shapedlike aflattenedcircle

prevalentin orpeculiarto aparticularlocality

with smoothedges,asin entire leaves

any of avery largeclassof complex

proteinaceoussubstancesthat areproducedby

living cells

to go into “hibernation” duringdryperiods

currently existing,not extirpatedordestroyed

locally extinct

productionof offspring

theamountof waterthatasoil will hold under

conditionsof freedrainage(= field moisture

capacity)

united,e.g.petalsunited into atube

costa
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genus(plural:

genera)

germinate

glabrous

glaucous

glomerule

gravid

hyperaccumulate

igneousrocks

inbreeding

inbreeding

depression

incurvariids

inflorescence

instar

intrusiveigneous

rocks

involucral bracts

oforrelatedto thetotality of genespossessed

by an individual orgroup

next taxonomicclassificationabovespecies

beginto grow

lacking hairs,hairless

with awhite orbluishwaxyor powderyfilm

compactflower cluster

carryingfertilized eggs

to accumulatefar greaterthannormally

rock formed by solidificationof amolten

magma

matingofrelatedindividuals

lossofviability and/orfecundity associated

with mating amongrelatives

small mothsofthefamily Incurvariidae

entireclusterofflowersandassociated

structures

stagein thedevelopmentofinsectlarvae

betweenmolts,in which thelarvagrowsuntil

it mustshedits old skin (exoskeleton).The

first instarprecedesthefirst molt, andsoon

moltenmagmaforced intocavitiesorcracks

orbetweenlayersof otherrock

groupsofbractsbeneathaflower, fruit or

inflorescence

genotypically
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Lepidoptera

margin

mesic

metapopulation

microclimate

microenvironment

microlepidoptera

morphological

Nearctic

Nemop/iora

nutlet

oblanceolate

obligate

occurrence

earlystagein the life of an invertebrate;in

butterfliesandmoths,thestagesbetweenegg

andpupa. Butterfly andmoth larvaearealso

calledcaterpillars.

insectOrdercomposedof butterfliesand

moths

edge

with amoderateamountof moisture

agroupof distinctbut interdependent

populations,capableof exchangingdispersing

individuals

climatecloseto thegroundor othersurface;

alsovariesgreatlyover shorthorizontal

distances,for example,dueto differencesin

solarexposure

environmentviewedat a very small scale,as

aroundasingleplant

very smallmoths in theSuborderFrenatac

of or relatedto form or structure

biogeographicalrealmwhich includes

Greenlandandall ofNorthAmerica

mothsin genuscloselyrelatedto Adela

small, dry nut or nut-like fruit

narrowly elongateandwidestatthetip

limited; boundto arestrictedenvironment

definedby CaliforniaNaturalDiversity Data

Baseasalocationseparatedfrom other

locationsofthespeciesby at leastone-fourth

mile;maycontainone ormorepopulations

larva (plural:

larvae)
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outcrossing

ovipositing

ovipositor

paedomorphs

pedicel

perennial

permanentwilting

point

p/ienology

phenotypic

plasticity

pod

polyphyletic

polyploid

prepupallarvae

prosoma

protandry

pubescence

containingorresemblingthe colorocher

yellow

matingnot involving inbreeding

egg-laying

egg-layingappendageof femaleinsect

adultswhichretainjuvenilecharacteristics

stalkofan individual flower or fruit

persistingor living for severalyearswith a

periodof growtheachyear

thesoil waterlevel at whichpermanent

wilting oftheplantoccurs

thetiming ofdevelopmentalstagesofplants

oranimals

thecapacityfor markedvariation in

observablestructuralandfunctionalproperties

ofan organismasaresultofenvironmental

influencesduring development

dry fruit thatopensuponripeningto release

theseeds

(a species)havingmorethanone ancestralline

havingmorethantwo setsof chromosomes

larvaein stage(s)beforepupation(see‘~pupa”)

thecephalothoraxof anarthropod

with malereproductivepartsmaturingbefore

femaleparts

acoveringofshort,soft hairs

ocherous
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raceme

rayflower

repatriation

sedentary

seedbank

self-compatible

senesce

sepal

anon-feedingand usuallyinactivestagein the

life ofcertaininsects,during whichthe

transitionfrom larvato adult is made;hence

pupate;pupation

unbranchedclusteror inflorescenceofstalked

(pedicled)flowersthatopenfrom bottom to

top

theflowersusually locatedon theedgeofthe

headofmembersoftheasterfamily

returnto a locationformerly occupied

tendingto remainin oneplace

viabledormantseedsthataccumulatein or on

the soil

capableof self-fertilization

to diebackanddry out, usuallyin referenceto

plants

individual memberof theoutermostwhorl or

setof flower parts

serpentine

Sitalces

soil inclusions

soils formedfrom weatheredultramaficrocks

suchasserpentinite,dunite,andperidotite;

generallyhaving(1) low calcium/magnesium

ratio, (2) a lackof essentialnutrientssuchas

nitrogen,potassium,and phosphorous,and(3)

high concentrationsofheavymetals

harvestmangenusin theOrderOpiliones

a small areaof soil with differentproperties

thanthemappedsoil series

pupa (plural:
pupae)
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springtails

stigma

stochastic

survivors/up

tarsus(plural:

tarsi)

taxon (plural: taxa)

thorax

toxicity

tubercle

typelocality

typespecimen

ultramafic

univoltine

acapsulecontainingsperm,producedby

malesof someinsectsandotherorganisms.

andtransferredto the femaleduring

copulation

very small insectsin theOrderCollembola

femalereproductiveflowerpart

involving randomorchanceprocesses

theprobabilitythatarepresentativenewly

bornindividual will surviveto variousages

terminalportionof anarthropodleg, often

endingin clawsor hooks

agroupthat is sufficiently distinctto be

considereda separateunit; e.g. family, species,

subspecies,variety

theportionof thebody in insectsbetween

headandabdomen,bearinglegsandwings

thequality, state,or relativedegreeofbeing

toxic orpoisonous

a small, roundedprominenceor knob

theexactgeographiclocationfrom which the

specimen(s)usedto describeataxonwas

(were)collected

aspecimenorseriesof specimenschosen

whenthetaxonis describedandconsidered

representativeofthespecies,subspeciesor

variety

extremelybasic,very low in silica andrich in

ferromagnesianminerals

havingonebroodperyear

spermatop/iore
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viable living (asin viable seeds);capableof

persistence(asin viablepopulation)

groupofflowers

dry or aid

xeromorp/iic concerningplantswhosemorphologyhas

adaptedto dry conditions

w/iorl

xeric
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C. Priorities for Recoveryof Threatened and EndangeredSpecies.

DegreeofThreat RecoveryPotential Taxonomy Priority Conflict

High

High

High

High

Low

Low

Low

MonotypicGenus

Species

Subspecies

Monotypic Genus

Species

Subspecies

6

6

6

6

6

6

IC

2C
2

3C

4C
4

SC
5

6C
6

Moderate

High

High

High

Low

Low

Low

Monotypic Genus

Species

Subspecies

Monotypic Genus

Species

Subspecies

1

1

1

10

11

12

7C
7

8C
8

9C
9

IOC
10

11 C
11

12C
12

Low

High

High

High

Low

Low

Low

Monotypic Genus

Species

Subspecies

Monotypic Genus

Species

Subspecies

13

14

15

16

17

18

13C
13

14C
14

15C
15

16C
16

1 7C
17

18C
18
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D. Major Researchand ManagementNeedsfor SpeciesCoveredin the Plan.

Species

Research

Reprod. andHabitat Surveys Management Population
Monitoring ~Demography

Systematics
and

Genetics

Others

Listed plant species

San Mateo thommint

(Acanthomintha obovata
ssp. dutton ii)

historicsitesand

otherpotential

habitatwithin

historic range

burning,

weeding

all yes genetics soil seedbank

dynamics,

characterization

of habitat

Tiburon mariposalily

(Calochortustiburonensis)

grazing,

burning,

mowing

all yes germinationand

propagation

techniques

Tiburon paintbrush

(Caslille.jaaffinis ssp.

neglecta)

potentialhabitat,

especiallyin

SantaClara

County

grazing,

burning,

mowing

all yes yes hemiparasitism

coyoteceanothus

(Ceanothusferrisiae)

potentialhabitat,

(e.g.eastof

Anderson

Reservoir)

grazing,

burning

all yes,(e.g.

recruitment)

role of fire

t~J



Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

fountainthistle

(Cirsiumfontinalevar.

fontinale)

formerlyoccupied

habitatat

Edgewood

NaturalPreserve

and theTriangle;

potential habitat

elsewhere

disturbance all yes seedpredationby

weevil,

seedgermination

andpropagation

techniques,

hybridizationwith

C. quercetorum,

Presidioclarkia

(Clarkiafranciscana)

all formerly

occupiedand

potentialhabitat

soil scraping,

duff removal,

burning

all yes soil seedbank

Pennell’sbird’s-beak

(Cordylanthustenuisssp.

capillaris)

potentialhabitat

within the

species’range

burning all yes seedgermination

and propagation

teclmiques,

root parasitism,
soil seedbank

t.J
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Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

SantaClaraValley dudleya

(Dud!eyasetchellii)

potential habitat

(e.g.north of

Metcalf road,

EastHill Ridge,

Uvasroad,

Motorcycle Park,

andareasset

asidefor bay

checkerspot

butterfly)

grazing,

mowing,

burning

all yes seedgermination

andpropagation

techniques,

dispersal

San Mateowoolly

sunflower

(Eriophyllumlatiloburn)

potential

serpentineand

non-serpentine

habitat(e.g.
southsideof San

MateoCreek,

land in the

vicinity of

Hillsborough,and

SFWD land)

mowing all yes yes seedgermination

andpropagation

techniques,

soil affinity,
beetlepredation,

plasticity

-4
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Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

Mann dwarf-flax

(Hesperolinoncongestum)

potentialhabitat

throughoutthe

species’range

grazing,

burning

all yes yes seedgermination

andpropagation

techniques,

soil seedbank

white-rayedpentachaeta

(Pentachaetabellidflora)

all historicsites

andother

potentialhabitat

within historic

range

all yes seedgermination

and propagation

techniques,

soil seedbank

Metcalf Canyon

jewelfiower

(Streptanthusalbidusssp.

albidus)

all historicsites

andother

potentialhabitat

within historic

range

grazing,

mowing,

burning

all yes yes seedgermination

andpropagation

techniques,

soil seedbank,

dispersal

Tiburonjewelflower

(Streptanthusniger)

otherpotential

habitaton

TiburonPeninsula

burning,

weeding

all yes seedgermination

and propagation

techniques,

soil seedbank,
dispersal
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Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

Plant speciesof concern

Baker’smanzanita

(Arctostaphylosbakerissp.

bakeri)

potentialhabitat

within species’

range

burning,

handclearing

all yes seedgermination

andpropagation

techniques

Mt. Hamiltonthistle

(Cirsiumfontinalevar.

campylon)

potential habitat

within species’

range

grazing,

mowing,

burning

all yes yes seedgermination

andpropagation

techniques,

disturbance

CrystalSpringslessingia

(Lessingiaarachnoidea)

all historic sites

and potential

habitatwithin

species’ range

all yes yes (identity

of Sonoma

County

material)

seedgermination

andpropagation

techniques,

soil seedbank

smoothlessingia

(Lessingiamicradeniavar.

glabrata)

all historicsites

andpotential

habitatwithin

species’range

grazing all yes seedgermination

andpropagation

techniques,

soil seedbank

Tamalpaislessingia

(Lessingiamicradeniavar.

micradenia)

all historicsites

andpotential

habitatwithin

species’range

all yes seedgermination

and propagation

techniques,

soil seedbank



Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

mostbeautifuljewelfiower

(Streptanthusalbidusssp.

peramoenus)

all historic sites

andpotential

habitatwithin

species’range

grazing,

mowing,

burning

all yes yes seedgermination

and propagation

techniques,

soil seedbank

Listed animal species

Bay checkerspotbutterfly

(Euphydryaseditha

bayensis)

historicsitesand

potentialhabitat

grazing,

mowing,

burning,

weeding,
herbicides,

biocontrolof

non-natives

all yes air pollution

impacts,

habitatrestoration

Animal speciesof concern

Edgewoodblind

harvestman

(Calicinaminor)

historic sitesand

otherpotential

habitatwithin

historic range

disturbance all yes systematics dispersal

effectsof

vegetation

management

4-4
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Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

Edgewoodmicroblind

harvestman

(Microcina

edgewoodensis)

historicsitesand

otherpotential

habitatwithin

historic range

disturbance all yes systematics dispersal,

effectsof

vegetation

management

Fairmontmicroblind

harvestman

(Microcinalumi)

historic sitesand

otherpotential

habitatwithin

historic range

mowing,

weeding,

disturbance

all yes systematics dispersal,

effectsof

vegetation

management

Hom’s microblind

harvestman

(Microcinahomi)

historicsitesand

otherpotential

habitatwithin

historic range

grazing,

mowing,

burning,

weeding,

disturbance

all yes systematics dispersal,

effectsof

vegetation

management

Jung’smicroblind

harvestman

(Microcinalungi)

historicsitesand

otherpotential

habitatwithin

historic range

disturbance all yes systematics dispersal,

effectsof

vegetation

management

Mannblind harvestman

(Calicinadiminua)

historicsitesand

otherpotential

habitatwithin

historic range

mowing,

weeding,

disturbance

all yes systematics dispersal,

effectsof

vegetation

management

-4

—4



Species

Research

Habitat Surveys Management Population
Monitoring

Reprod. and
Demography

Systematics
and

Genetics

Others

Opler’slonghornmoth

(Adelaoplerella)

historicsites and

otherpotential

habitatwithin

historic range

grazing,

mowing,

burning,

weeding,

disturbance

all yes dispersal,

effectsof

vegetation

management,air

pollution

Tiburon microblind

harvestman

(Microcinatiburona)

historicsites and

otherpotential

habitatwithin

historic range

grazing,

mowing,

weeding,

disturbance

all yes systematics dispersal,

effectsof

vegetation

management
-4

INJ
00



E. Agencyand Public Comment on the Draft RecoveryPlan for Serpentine
Soil Speciesof the San FranciscoBay Area

I.Summary of Agencyand Public Comment on the Draft RecoveryPlan

for SerpentineSoil Speciesofthe San FranciscoBay Area

In March, 1998,theU.S. FishandWildlife Service(Service)releasedthe

Draft RecoveryPlanfor SerpentineSoil SpeciesoftheSanFranciscoBay

Area (Draft Plan)for a90-daycommentperiodfor Federalagencies,state

and local governments,andmembersof thepublic (FederalRegister63:

14129). Thecommentperiodendedon June22, 1998. ThomasS. Briggs,

DennisD. Murphy, SusanP. Harrison,Alan E. Launer,Niall MeCarten,

JerryA. Powell, andRogerRaiche,wereaskedto providepeerreviewof

theDraft Plan. Commentswerereceivedfrom five peerreviewers.

Thissectionprovidesasummaryof generalinformationaboutthe

commentsthe Servicereceived,including thenumberof lettersfrom

varioussources.A completeindex of commenters,by affiliation, is

availablefrom theU.S. FishandWildlife Service,EcologicalServices,

SacramentoFishand Wildlife Office, 3310El CaminoAvenue,Suite130,

Sacramento,California95821. All commentlettersarekepton file in the

SacramentoFishandWildlife Office.

Thefollowing is abreakdownofthenumberof commentlettersreceived

from varioussources:

stateagencies--2

local governments--3

academia/professional--10

business/industry--3
environmental/conservationorganizations--9

individualcitizens--2

Twenty-nineletterswerereceived.Eachcontainedoneormore

comments. Somelettersraisedsimilar issues.Mostlettersprovidednew
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Serviceexpectsto provideassistanceto agenciesandindividuals

who wish to conductsurveyson theirlands. TheServicecanhelp

with designof surveysprotocolsand with conductingthesurveys.

Privatelandownersareencouragedto work with theServiceto

surveytheir lands,but theServicehasno authority to require

surveyson privateland.

Comment: Two commenterssuggestedthattheServiceshould

work with avarietyofotheragencies,suchasBay AreaResource

ConservationDistricts,U.S. DepartmentofAgriculture-Natural

ResourceConservationService,Caltrans,CaliforniaDepartmentof

FoodandAgriculture,andcities and counties.Various issuesthat

needto be addressedincludeflood and erosioncontrol,vegetation

management,adequatemonitoringat projectsites,managementof

roadsiderights-of-way,useof pesticidespraysin and near

serpentineareas,bufferingfrom developedareasandgolf courses,

andcontrolof invasivenon-nativeplants. TheServiceshould(1)

coordinatewith Bureauof LandManagementto tradefederallands

for biologically valuableserpentineon privatelandand(2) enter

intoa Memorandumof Understandingwith resourceconservation

districtsand theU.S. DepartmentofAgriculture-NaturalResource

ConservationServiceto optimizevegetation-alteringpractices.

Response:Thecommenterspoint outseveralvaluableavenuesto

pursuein recoveryefforts. Recoveryof endangeredandthreatened

speciesrequiresthecooperationof manyagencies,organizations,

andindividuals,asmentionedin task1 oftheStepdownNarrative.

To theextentthat staffingandfinding allow, theServiceexpects

to workwith numerousagenciesresponsiblefor managinglands

with serpentinehabitatto addresstheissuesraisedby the

commenters.

Comment: With theexceptionof GoldenGateNational

RecreationArea, landmanagementagenciesarenotprotectingor

preservingspecies.Instead,recoverywork is beingdoneby
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volunteers.

Response:Dueto limited staffingandfunding of manypublic

agencies,theworkof volunteersensuresthat conservationtasksare

accomplishedon public lands. Thecontributionsof these

volunteersareextremelyvaluable.Nevertheless,theService

encourageslandmanagementagenciesto participatein protection

andpreservationofrarespeciesandis eagerto providetechnical

assistanceto helpthemaccomplishthis goal.

Comment:Educationalprogramsshouldbe includedin theplan.

Various landmanagementandlocal agencieswould benefitfrom

an educationprogramto provideinformationon serpentinespecies

and train managershowto bestprotectandmanageserpentine

habitats.Educationandoutreachcouldextendto thecommunity

aswell. TheServiceshouldmakeinformationon serpentine

speciesandassociatedconservationactions(suchaseasementsand

habitatconservationplans)availableto thepublic, perhapsvia the

Internet.

Response:Educationandoutreacharefundamentalto successof

conservationefforts andarebriefly addressedin task1 ofthe

StepdownNarrative. Brief clarificationsof educationalefforts

neededhavebeenaddedin severalotherplacesin theplan. The

Serviceis willing to provideeducationalprogramsaboutserpentine

speciesandtheirhabitatfor local agencies,environmental

organizations,andthegeneralpublic. Currently,informationon

serpentinespeciesandassociatedconservationactionsis available

to interestedindividualsfrom theService’sfiles. TheServiceis

workingtowardmakinginformationaccessiblevia theInterneton

a wide varietyof listed speciesandotherspeciesof concern.

Comment: TheImplementationScheduleestimatedthetask

durationfor “securingandprotecting...EdgewoodNatural

Preserve”at fouryears. Thecommentersuggestedthat “securing
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andprotecting”habitatat Edgewoodwill beacontinualprocess

becauseEdgewoodis in an urbanarea.

Response:TheServiceagreesthatprotectingandmanaging

preservesin urbanareasis challengingandlabor intensive. On-

goingmanagementofEdgewoodNaturalPreserveandother

protectedlocationsis identifiedastask3.1 andgivenapriority 1.

Thetaskdurationis ongoing.

Comment: Thescientificbasisfor therecoverystandardsin the

plan is not clear. More detail shouldbe providedon how recovery

criteria,populationsizestandards,buffer requirements,and

monitoringstandardswerechosen.

Response:Discussionof recoverycriteriais given in ChapterIII

andbelowin thefirst commentin theplant section. Recovery

strategiesandotherrecommendationsare baseduponthebest

scientificinformationavailable. Mostrecommendationsare

preliminarybecause(1) availabledataon thecoveredspeciesare

limited and(2) conservationbiology hasyetto resolvethedetails

ofhowendangeredspeciesrecoveryis bestachievedfor any

species.Currentconservationbiology and/orpopulationgenetic

theorywereusedto developcertainstandards.For example,

suggestedcensuspopulationsizetargetswere chosenbasedon

evidenceon how effectivepopulationsizemayberelatedto census

populationsize,andsomelocal populationsizetargetswerebased

on informationaboutthegeneticconsequencesandextinctionrisks

of small populations.Numbersanddistributionsof populations

werebasedon considerationsof extinctionfrequencyofindividual

populationsandspreadingofrisk acrossthe landscape.Recovery

strategiesand otherrecommendationsmayneedto bealteredas

moredatabecomeavailableandasconservationsciencedevelops.

Suchinformationwill be reviewedperiodicallyby theService.

Comment: Stepsshouldbe takento alleviatepopulation
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fragmentationand geneticisolationbecausesmall, isolated

populationsare subjectto geneticdrift andbottlenecks.The

commentersuggestedthat long-termpopulationstability cannotbe

achievedunlessgeneflow is reestablishedby creationor expansion

of migrationcorridors. Five guidelineswererecommended:(1)

maintainlargepopulationsizeandmaximizetheproportionof

adultscontributingto reproduction,(2)minimize incidenceof

bottlenecksin populationsize, (3)minimize durationof

bottlenecks,(4)maintainmovementofindividualsandhencegene

flow betweenlocal populations,and(5) maintainenvironmental

heterogeneitywithin andbetweenbiotopes.

Response:TheServiceagreesthat(1) populationfragmentation

and geneticisolationmayhaveavarietyofpotentialnegative

consequencesand(2) recommendedguidelines1, 2, 3, and5 are

generallyappropriate.However,cautionshouldbe exercisedin

useofguideline4. As discussedin EllstrandandElam (1993),

geneflow amongplantpopulationswithin aspeciesmaybe

beneficial,preventinginbreedingdepressionand depletionof

geneticvariationin small populations.However,geneflow among

plantpopulationsis not necessarilybeneficialandmaybe

detrimental. Potentialdetrimentaleffectsincludereductionof

local variation,preventionoflocal adaptivedifferentiation,and

reductionoffitnessthroughoutbreedingdepression.The same

maybe truefor harvestmanspeciesthathavelimited dispersal.

Whethergeneflow is beneficialor detrimentaldependslargely on

therole it hasplayedin aspecies’recentevolutionaryhistory. The

managementgoal for populationsthatareconsideredhealthy

shouldbeto maintaingeneflow atapproximatelynaturallevels.

Transferringindividualsmerelyto augmentlocalpopulations

shouldnot be contemplatedin suchcases.Becauseserpentine

outcropsarenaturallydistributedin patchesandare isolatedfrom

eachother(Stebbins1942,Kruckeberg1992),dispersal“corridors”

maynotexist, andit is conceivablethatgeneflow among

populationsalwayshasbeenlow (Mayeret al. 1994). In this case,
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promotinggeneflow amongpopulationshasthepotentialto be

detrimental.Populationgeneticanalysiscangivean ideaof

historic levelsofgeneflow. Recentpopulationgeneticanalysisof

Streptanthusspeciescoveredin this plansuggeststhatgeneflow

amongpopulationsis low (Mayeret al. 1994). Suchanalysis

would be valuablefor otherplantandanimalspeciescoveredin the

plan,both to estimatehistoric geneflow andto quantifylevelsand

distribution ofgeneticvariationin thespecies.

Comment:Protectionfrom cattlegrazingis critical for long-term

persistenceof serpentineplantandinvertebratepopulations.

However,seasonalmanagementof grazingis necessary,ratherthan

completeexclusionof cattle. Eliminationof grazingcanresultin

displacementof nativeplantspeciesby non-nativeannualgrasses.

Non-nativegrassesmayalsoincreasefuel loads. The commenter

suggestedgrazingneedsto be managedto preventdestructionof

serpentinespeciesby bothgrazingand invasionofnon-native

annuals.

Response:Grazingand its potentialimportancein controlling

invasionof non-nativeannualgrassesin serpentinehabitats

coveredin thisplan is discussedin theBay checkerspotbutterfly

speciesaccount(ChapterII, section0.4). TheServiceagrees

vegetationmanagementtechniquesthatpreventfurther invasionof

non-nativespeciesandstill protectrareserpentineplant species

needto be developed.Researchto developthesetechniquesis a

highpriority in theplan.

Comment: Onecommenterstatedthat theCity ofSanFrancisco

would like to build agolf courseon landsmanagedby its Water

DepartmentnearEdgewoodNaturalPreservearoundthe

intersectionofEdgewoodand CafiadaRoads(the “Triangle”).

Response:Any suchproposalwould be requiredto undergo

extensivepublic reviewandauthorization,including reviewof
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likely effectson threatenedandendangeredspeciesandwetlands

by theU.S. Fishand Wildlife Service. TheU.S. FishandWildlife

Serviceis not presentlyawareof any active proposalfor agolf

courseatthesite.

Comment:Otherthanpurchasinglandoutright,whatmeasuresare

recommendedto protectnon-publicserpentinehabitatfrom various

kinds ofdevelopment?Are thereany standardconditionsof

approvalthatcountyor local planningagenciesshouldplaceon

developmentsin serpentinehabitats?

Response:Conservationeasementsandotherconservation

agreementswith privatelandownershavegreatpotentialto

contributeto therecoveryof speciescoveredby theplan. Zoning

andlandusedesignationssuchasurbangrowthboundariescan

guidedevelopmentinto lessenvironmentallydamagingavenues.

Tax incentivesto maintainhabitatvalueson environmentally

sensitivelanddeserveconsiderationby stateandlocal government.

A simplestandardconditionof approvalfor projectsthatmay

affect serpentinehabitatswould be to makesuchprojectsavailable

for reviewby theU.S. FishandWildlife ServiceandtheCalifornia

DepartmentofFishandGame. Projectsthatwould result in any

“take” of federallylisted fish orwildlife speciesmustbereferredto

theU.S. FishandWildlife Servicefor EndangeredSpeciesAct

compliance.Takeis definedby theAct as“to harass,harm,

pursue,hunt,shoot,wound,kill, trap,capture,orcollect” any listed

wildlife species.“Harm” in this definitionincludessignificant

habitatmodificationor degradationwhereit actuallykills or

injureswildlife, by significantly impairingessentialbehavioral

patterns,includingbreeding,feeding,orsheltering(50CFR §
17.3).

Comment: Broad priorities for habitatprotectionarepresentedin

thestepdownnarrative(sectionIV), butmorespecificprioritiesare

presentedundertherecoverystrategyfor thebaycheckerspot
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butterfly. Do theprioritiesspelledout for thebutterfly reflect the

mostimportantserpentineareasto protect?

Response:Not necessarily.Thepriorities identifiedin thebay

checkerspotaccountarefocusedon that onespecies’needs.

Identifying astrict rankingofpriorities acrosssites for a

multispeciesrecoveryplan is extremelyproblematicandprobably

of limited utility. Carefulreadingofthespeciesaccounts,recovery

criteria,andTablesIV-l andIV-2 canhelpguidetheidentification

ofhighpriority sites for agivenobjective. For example,in Santa

ClaraCounty,theKirby habitatarea(task2.1.20),identifiedas

highestpriority for bay checkerspot,is a large,diverse,well

bufferedsite thatalsosupportsthe largestnumberofotherlisted

speciesandspeciesof concern.However,otherimportantareas

exist in thecounty andelsewherein theplanarea,andother

considerationssuchasfocal species,regionalneedfor openspace,

or degreeofimmediatethreatcouldconceivablycauseothersites

to receivepriority.

Comment:DonRocha,NaturalResourceCoordinatorfor the

Countyof SantaClara,ParksandRecreationDepartment,

explainedthattheParksDepartment’smissionincludesproviding

aplacefor recreationaswell aspreservationand education,and

statedthat theParksDepartment’sfull missionmustbe takeninto

consideration.

Response:TheU.S. Fishand Wildlife Serviceacknowledgesthat

local agencieshavediversemissionsthataresometimesdifficult to

reconcilewith competingneeds.We believethatmany

recreationalactivitiesin demandamongBay Arearesidentsare

compatiblewith habitatprotectionandmanagementfor listed

species,andthat ecosystempreservationandendangeredspecies

conservationmustbe accordeda place in the landscape.TheU.S.

FishandWildlife Serviceintendsto coordinatewith local parksto

developrecoveryactionsthat fit with parkgoals.
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Comment: SusanCochrane,ChiefoftheNaturalHeritage

Division of theCaliforniaDepartmentof FishandGame,

cautionedagainstexcessiverelianceon “umbrella” speciesin

efforts to conservenon-listedspecies.

Response:We agreethattheumbrella-speciesconcepthas

limitations andhaverevisedrelevantsectionsof theplan.

PlantSpecies

Comment:Somecommenters(1) disagreedwith any attemptto

downlist or delist the listed plantspeciescoveredin theplan,(2)

felt that downlistinganddelistingcriteriawere too low or were

arbitrary,or (3) suggestedthattheServiceshouldproceed

cautiouslywith any listing changes.Somequestionedwhether

having only oneor afew naturalpopulationsofa speciesin

protectedstatuswassufficientjustificationfor downlistingor

delistingand suggestedthat federallisting is ausefulprotection

tool for specieswith few occurrences,evenaftersitesare

protected.

Response:TheEndangeredSpeciesAct requiresthatrecovery

criteria be objectiveandmeasurable.However,asdiscussedin

ChapterIII oftheplan,recoverycriteriaare difficult to determine

in thebestofcircumstancesandareparticularlyproblematicwhen

adequatebiological dataarenot available. To theextentpossible,

Cypher’s(1998)guidelineswereusedto developrecoverycriteria

for plant speciescoveredin theplan. However,a lackofavailable

datafor thecoveredspeciesmadeapplicationoftheguidelines

difficult. Basedon thecommentsreceived,theServicereevaluated

andraisedsomeoftheproposeddownlistinganddelistingcriteria.

Nevertheless,criteriagiven in theplanarepreliminaryandshould

be reevaluatedasmoredatabecomeavailable.

Comment: Evaluationof thetrendof aspeciesshouldoccurover
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decades.Theplan is relativelyprogressiveto suggestevaluation

over 15 to 20 yearsthatincludethenormalprecipitationcycle,but

30 yearswould be moreappropriatebecauseof California’s

changeableclimate.

Response:TheServiceagreesthat California’s climatedictates

that monitoringshouldtakeplaceovermanyyears. Basedon the
comment,theServicereevaluatedand,in somecases,increased

monitoringtimes.

Comment:Createdpopulationsshouldnotcounttowardthe

recoverygoal,or createdpopulationsshouldonly be countedafter

theyhavewithstoodthenaturalrangeof climaticvariation.

Response:Repatriatedor introducedpopulationswould only

contributetowardtherecoverygoal if theyare consideredstable

throughthenormalprecipitationcycle. Discussionoftheroleof

repatriatedandintroducedpopulationshasbeenexpandedand

clarified,particularly in ChapterIII.

Comment:Onecommenternotedthat theplancallsfor studiesof

atmosphericdepositionofnitrogenfrom airpollution and

suggestedusing lichenspeciesasair pollutionmonitors.

Response:TheServicewill considerthis suggestionwhen

preparingorreviewingany proposalto conductthis researchstudy.

Comment: UsingDudleyasetchelijiasan example,one

commenterstatedthatthethreatsto existingpopulationsin the

planareoverstatedand outdated.Newinformationon thepotential

impactsof certainprojects,suchasCerroPlata,wasnot

considered.

Response:Thebestinformationavailablewasusedto evaluate

threatsto speciescoveredin theplan. In manycases,aswith
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Dudleyasetcheliji,populationson privatelandcannotbe surveyed

to verify or updatepopulationsizes,threats,or otherinformation.

Any additional,relevantdataprovidedby interestedpartieswill be

consideredby theService. With respectto theproposedCerro

Plataproject,theServiceis workingwith theapplicantto minimize

impactsto Dudleyasetcheliti,but ahabitatconservationplan

ensuringprotectionofDudleyasetchelijiat thesitehasyet to be

finalized.

Comment: Many rare serpentineendemicsatMt. Diablo State

Parkwerenotdiscussedin theplan.

Response:A numberofotherserpentineendemicplant speciesof

concerncouldhavebeenconsideredin theplan. TheCalifornia

Native PlantSociety’sElectronicInventory(1997)indicates111

rareplantspeciesgrow on serpentinesubstratesin theeight

countiesoccupiedby the listed speciescoveredin theplan.

Speciesofconcernwereonly includedif evidencesuggestedthat

theyco-occurwith oneor moreofthe listed speciescoveredin the

plan.

Comment:Populationsof Streptanthusalbidusssp.peramoenus

in SunolRegionalWildernessandserpentinehabitatson Mt.

Diablo arealready“secured”by virtueoftheiroccurrenceon

public lands.

Response:Thetaskreferredto refersnot just to public ownership

of land,but alsoto protectionof serpentinehabitaton thosepublic

landsfrom incompatibleuses.

Comment: Thethreatfrom invasionofnon-nativespeciesto listed

plantspeciesis serious. Controloftheseinvasivespeciesis the

singlemostimportantrecoveryactionfor the listed speciescovered

in theplan. TheServiceshouldstresstheremovalofnon-native

invasivespeciesis necessaryto ensurerecoveryof the listed
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speciesandshouldprovidetechnicalassistanceandfunding to land

managersfor removalof invasivespecies.

Response:Invasionofnon-nativeplant speciesis aseriousthreat

to somespeciescoveredin theplan. As such,controlofnon-

nativesis ahighpriority for recoveryofcertainspeciesin certain

locations. However,it is almostnevertheonly actionrequiredto

ensurelong-termsurvivalof populationsin nature.TheService

urgeslandmanagementagenciesto managenon-nativespecieson

theirlandsandis willing andeagerto providetechnicalassistance

to landmanagerswhowant to controlinvasivespecies.In thelast

year,theServicehasworkedwith theSanFranciscoWater

Departmentand Caltransto removepampasgrasson their lands

(seeCirsiumfontinalevar.fontinalespeciesaccount).TheService

will considerfor funding any proposalregardingremovalofnon-

nativespeciesthatthreatenplant speciescoveredin this plan.

Comment: TheServiceoveremphasizesrepatriationofhistoric

locations. Introductionof newpopulationsin any suitablehabitat

within aspecies’historic rangeshouldnotbe ruledout. The

commentersuggestedthat theServiceprovidemoreopportunities

and incentivesfor introductions.

Response:TheServicedoesnot rule out introductionofplant

populationsin suitablehabitatwithin theirhistoric ranges.While

theplanstatesthat repatriationsof appropriatehistoric sitesare

preferredover introductionsto newsites,nothingin theplan

precludesattemptsto introducepopulations(seeChapterIII). The

Serviceagreesthat, in somecases,ensuringlong-termsurvivalof

speciesin thewild will requiresuccessfulintroductionofnew

populations.TheServicewill provideassistanceto agencies,

conservationorganizations,andotherswhowish to pursuesuch

activities.

Comment: Onecommenterwonderedhow seedcollectionand
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bankingwasto be handled,askingspecificallywhethercollection

is to be annualorbasedon seedviability, how guidelinesfor

collectionwould be established,andwho would do thecollecting.

Response:TheServiceexpectsto work with thePlant

ConservationProgramoftheCaliforniaDepartmentof Fishand

Gameandwith landownersand managersto coordinateseed

collectionandbankingactivities. To avoiddamageto donor

populations,annualcollectionsareunlikely. Generalguidelines

for seedcollectionhavebeenpublishedby Centerfor Plant

Conservation(1991). TheServiceandthePlantConservation

Programhavenotdeterminedwhowill do thecollecting. That

decisionwill likely be madewhenfunding becomesavailableand

whenan opportunityto collectarises. Anyonecollectingseedmust

possessappropriateFederalandStatepermits.

Comment:A 150-meter(500-foot)buffer shouldbe required,not

justaroundeachpopulation,but alsoaroundeachsub-population.

Response:Whetherthegroupof plantsin questionis considereda

populationor asub-population,thepurposeofabuffer is to reduce

externalinfluencesandallow increasesin thenumberofplantsata

site. A 150-meter(500-foot)buffer is suggestedasaminimum

guideline. Becauseindividual siteconditionswill influencethe

necessarybuffersize,theServicewill evaluateparticularsitesand

situationson an individual basisanddeterminewhethereachis

adequatelybuffered. To protectthe integrity ofthesiteandavoid

fragmentation,theServicewouldprobablypreferto ensureasite

with severalgroupsof plants(subpopulations)hadanadequate

buffer aroundtheentiresite.

Comment: Onepeerreviewersuggestedthat theServiceconvene

a groupof scientistsand localexpertsto evaluatetheneedsof

Acanthominthaobovatassp.duttoniiprior to initiating further

work, particularlytranslocationstudies.
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Response:Formingsuchagroupwould be very valuable. The

Servicewill takethesuggestioninto considerationwhenrecovery

implementationbegins.

Comment:Researchon the systematicrelationshipofStreptanthus

albidusssp.albidus to otherrelatedspeciesofStreptanthuswould

be helpful.

Response:Systematicwork onStreptanthusalbidusssp.albidus

andrelatedspeciesis beingconductedby MichaelMayeratthe

Universityof SanDiego. Recentresultsof Mayeret al. (1994)

havebeenpublishedin theAmericanJournalofBotany(81: 1288-

1299).

Animal Species

Comment:A peerreviewerfor thebay checkerspotaccount

commentedthattheaccountreflectsa solid understandingof

generalissuesin populationbiology,presentsavaluablesynthesis

oftheEuphydryaseditha literature,andprovidesan excellentbasis

for undertakingtherecoveryofthebutterfly. Thereviewerstated

thathabitatrestorationat TulareHill, in the SantaTeresaHills, and

in the“Kalana”Hills (westernfoothills ofthecentralSantaClara

Valley) seemsfeasibleandvaluable. Therevieweralsosuggested

thatreintroductionefforts might be delayedto gainvaluable

informationaboutthebay checkerspot’snaturalcapacityfor

recolonization.

Response:Commentsnoted. A controlledexperimentto look for

naturalrecolonizationmight be acceptableata subsetofsites,but

the Servicebelievesthat somereintroductionscanproceed

concurrentlyat othersiteswithout sacrificingscientificknowledge,

to minimizerisk to thespecies.

Comment:Onecommenteraskedwhetherbutterflieswould be
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takenfrom EdgewoodNaturalPreserveto repopulateJasperRidge,

andexpressedconcernthatthis might weakentheEdgewood

population.

Response:EdgewoodNaturalPreservewould be alogical source

ofindividuals for reintroductionto JasperRidge,if necessary;

however,removalof individualsfrom EdgewoodNaturalPreserve

would only be pursuedif therewasminimal risk to thecrucial

Edgewoodpopulation.

Comment: Reintroductionofthebay checkerspotto SanBruno

Mountainshouldbe agoaloftheplan.

Response:This goalhasbeenclarifiedin theplan. Presenthabitat

conditionson SanBruno Mountainmaynot allow survival ofbay

checkerspots,thereforesomeprior reconnaissanceandrestoration

work is included.

Comment:Theareaon JasperRidge that supportedthebay

checkerspotwasnevergreaterthanabout25 acres,not 760 acres,

asin thediscussionaboutproposedcritical habitatatthebeginning

of section0.5.

Response:Not all ofthevegetationin aproposedcritical habitat

areaneedbe suitablehabitatfor thespecies.Thepurposeof

critical habitatdesignationis to highlight easilyidentifiable

boundariesthatencompassoneormoreareasof suitablehabitat.

Thesubsequentdiscussionof theJasperRidgeBiological Preserve

in thesamesectioncorrectlyidentifiestheareaof serpentine

grasslandhabitataslessthan 10 hectares(25 acres).

Comment: One commenterstatedthat, in thepast,hehasreared

bay checkerspotbutterflieswith low pre-diapauselarval mortality.

If he could do moreexperimentalwork, he might be ableto

providea protocolfor successfulrearing.
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Response:Thisreportis encouragingbecauseit suggeststhat

difficulties in rearinglargenumbersofbutterfliesfor

reintroductionefforts aresurmountable.To ourknowledgethis

workhasnot yet beenpublishedorduplicated,sono substantive

changeshavebeenmadeto theportionsoftherecoveryplanthat

call foradditionalresearchin this area.
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