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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich arebelievedto be
requiredto recoverandlorprotectlisted species.Plansarepublishedby theU.S.
FishandWildlife Service,sometimespreparedwith theassistanceofrecovery
teams,contractors,Stateagencies,andothers. Objectiveswill be attainedand any
necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints
affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.
Recoveryplansdo notnecessarilyrepresenttheviewsnortheofficial positionsor
approvalof any individualsor agenciesinvolved in theplanformulationother
thantheU.S. FishandWildlife Service. Theyrepresenttheofficial positionof
theU.S. Fishand Wildlife Serviceonly aftertheyhavebeensignedby the
RegionalDirectoror Directorasapproved.Approvedrecoverypiansaresubject
to modificationasdictatedby newfindings,changesin speciesstatus,andthe
completionofrecoverytasks.

Literaturecitation of thisdocumentshould read asfollows:

U.S. FishandWildlife Service. 1998. RecoveryPlanfor theMorro
ShoulderbandSnailandFourPlantsfrom WesternSanLuis ObispoCounty,
California. U.S. FishandWildlife Service,Portland,Oregon. 75 pp.

Additional copiesmaybe purchasedfrom:

FishandWildlife ReferenceService:
5430GrosvenorLane,Suite110
Bethesda,Maryland 20814

telephone:301/492-6403or 1-800-582-3421
fax: 301/564-4059
e-mail fwrs~mail.fws.gov

Feesfor plansvary dependingon thenumberofpages.
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EXECUTIVE SUMMARY

CurrentSpeciesStatus: Thisrecoveryplanincludesfourplantsandonesnailthat
occuronly in westernSanLuis ObispoCounty,California.
• Thecurrentknownrangeof theendangeredMorro shoulderbandsnail
(He1minthoglypi~awalkeriana)includestheMorro SpitandareassouthofMorro
Bay, westofLos OsosCreekandnorthofHazardCanyon.
• ThethreatenedMorromanzanita(Arctostaphylosmorroensis)is restrictedto
finesandysoils southofMorro Bay in standsofvarying sizescatteredoveran
areaofonly 890acres.
• Five ofthesix knownsiteswith theendangeredIndianKnobmountainbalm
(Eriodictyonaltissimum)arealsosouthofMorro Bay, typically in amix of
chaparralandcoastalscrubvegetation; thesixth site,atIndianKnob(theplant’s
namesake)is about15 milesto thesouth.
• Inland,theendangeredChorroCreekbogthistle(Cirsiumfontinalevar.
obispoense)is knownfrom eight locationsbetweenSanSimeonandPismo
Beach,where it is restrictedto seepsandspringsin serpentine-derivedsoils.
• TheendangeredPismoclarkia (Clarkiaspeciosassp.iminaculata)is known
from fewerthan 15 locationsbetweenPismoBeachandNipomoMesa,in
grasslandopeningsin oak woodlandandchaparral.

HabitatReQuirementsandLimiting Factors

:

TheMorro shoulderbandsnailoccursin coastalduneandscrubcommunities.
Theknownthreatsarehabitatdestructionanddegradationdueto development,
invasionby non-nativeplantssuchasveldt grass,structuralchangesin the
vegetationdueto plantsenescence,andrecreationaluse(e.g.,off-highway vehicle
activity). Additional threatsmayincludecompetitionwith thebrowngardensnail
(Helixaspersa),molluscicides,andtheprospectofextirpationofthose
populationsthataresmall and isolated.

MorromanzanitaandIndianKnobmountainbalmpartially overlapin rangewith
theMorro shoulderbandsnailwherecoastalscrubandmaritimechaparral
communitiesintergrade,butoccurprimarily in maritimechaparralandcoastlive
oak vegetation.Themanzanitaandmountainbalmarethreatenedwith habitat
destructionanddegradationdueto development,invasionby non-nativeplant
species,andalterationoffire cycles. Like otherchaparralspecies,establishment
ofnewindividualsis likely enhancedby fire, if conditionsareappropriateandan
adequateseedbankexistsin thesoil.

ChorroCreekbogthistleis restrictedto seepsandbogswithin grassland,and
occasionallychaparral,on soils derivedfrom serpentinerock. Threatsto Chorro
Creekbogthistle includewaterdiversion,development,andexcessivetrampling
by cattle.
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Pismoclarkiaoccursin grasslandopeningsin chaparralandoakwoodlands.The
principal threatsto theclarkiaarehabitatdestructionanddegradationdueto
development.Populationsmayalsobenegativelyaffectedby roadmaintenance,
heavygrazing,andcompetitionwith non-nativeinvasiveplants.

RecoveryObjectives

:

Therecoveryobjectivefor IndianKnob mountainbalm,ChorroCreekbog thistle,
andPismoclarkia is reclassificationfrom endangeredto threatenedstatus. In the
future,dependingon thesuccessofrecoveryefforts andof gatheringadditional
managementandlife history information,theServicemayconsiderdelistingthese
taxa. Therecoveryobjectivefor theMorro shoulderbandsnail andMorro
manzanitais delisting.

RecovervCriteriaaresummarizedhere. Thefull criteriaarediscussedin PartII
ofthis recoveryplan.

Criteriafor reclassificationto threatenedstatus:
•Morro shoulderbandsnail: populationsandtheir habitatsaresecuredin all four
ConservationAreas(Morro Spit, WestPecho,SouthLos Osos,andNortheastLos
Osos),with populationslargeenoughto minimize theshort-termchanceof
extinction,asshownby life historystudies. Theremustbeadequateprogresson
controlofexoticpestplants(including veldt grass)to assurethatoccupiedhabitat
canremainintactandusableto thesnail. Progressmusthavebeenmadetoward
assessingpossiblethreats,includingcompetitionfrom, orpredationby non-native
snailsandpesticides.Potentialhabitatwithin thesnail’s historic rangemusthave
beensurveyedto seewhetherundiscoveredpopulationsexist; if so,
reclassificationanddelistingcriteriawill haveto bereviewed.
•IndianKnob mountainbalm:Five occurrencesfrom throughoutits rangemustbe
on landssecuredfrom human-inducedthreats. Managementadequateto maintain
the speciesmusthavebeendevelopedand implementedandpopulationsmustbe
projected(asshownby monitoring andresearchresults)to bestableor increasing.
eChorroCreekbog thistle: Populationsandhabitatsfrom 6 sites (atleast3 of
themin protectedareaslargerthan 100 acres)mustbe securedfrom human-
inducedthreats,with stableor increasingnumbersofplants, andmanagement
thathasbeenshownto promotethecontinuedexistenceofthepopulationsand
theirwetlandhabitat.
ePismoclarkia: Eightpopulations,at leastfour ofthemlarge,mustbe secured
from human-inducedthreatsandmustbe stableor increasingin size. At leastone
protectedpopulationmustbe from thesouthernportionof its range.

DelistingCriteria:
eMorroshoulderbandsnail: Sufficientpopulationsandsuitablehabitats(as
shownby life historystudies)from eachofthe fourConservationPlanningAreas
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(and,if necessary,any newly locatedpopulations)mustbesecuredfrom the
knownthreats,includingexoticpestplants. Possiblethreats,including
competitionfrom non-nativesnails,predationby non-nativesnails,anduseof
pesticides,musthavebeenassessedandeffectively controlledor removed.The
sitesmustbeunderpermanentmanagementto maintainthedesiredvegetation
structureandcontrol pestsandhumanincursions.
eMorromanzanita:90 percentofexistingcoreacreagesupportinghighand
mediumcoverofMorromanzanitaand80 to 90 percentof otheracreage
supportinglow covermustbe securedandshownto be in preservesofsufficient
size,configuration,andplacementto allow for successfulmanagementandthe
continuedviability ofthespecies.

ActionsNeeded

:

1. Securepopulationsandhabitatonunprotectedland. To guidethis process,
theplan delineates“conservationplanningareas”wherethedistributionsof
Morro manzanita,Morro shoulderbandsnail,andIndianKnobmountainbalm
overlap. Landprotectionfor thetwo otherspeciesis handledseparately.

2. Managesecuredlandsto controlor eliminateotherknownthreats
3. Evaluatepotentialthreatsandconductmanagement-orientedresearch
4. Determinepopulationdynamicsandeffectsofrecoveryefforts
5. Developandimplementaneducation/informationprogram
6. Reevaluaterecoverycriteriaandreviserecoveryplanbasedonexpanded

knowledge.

TotalEstimatedCostofRecoverv: $ 756,000,with costsyetto bedeterminedfor
securinglands,prescribedburning,andprotectingspringsources.

DateofRecovervObjectives:FortheIndianKnobmountainbalm,ChorroCreek
bogthistle,andPismoclarkia,whosecurrentobjectivesaredownlistingto
threatenedstatus,meetingtheobjectivedependson howsoonhabitatcanbe
securedandmonitoringprogramsbegin. Tenyearsofmonitoringwouldbe
neededto assurethat sitemanagementbenefitstheseplants.

For theMorro shoulderbandsnail andMorro manzanitathespeedofmeetingthe
objectiveofdelistingdependson securinghabitat,determiningeffectivemeansof
managingsecuredareas,andestablishingmonitoringprograms.Tenyearsof
monitoringmaybeneededto assurethat sitemanagementis appropriate.
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I. INTRODUCTION

1. Background

TheU.S. FishandWildlife Servicelisted onelandsnailandfive plantsthat occur

in westernSanLuis ObispoCounty,California,asthreatenedor endangeredon

December15, 1994,pursuantto theEndangeredSpeciesAct of 1973(Act), as

amended.Oneplant, Morromanzanita(Arctostaphylosmorroensis),waslisted as

threatened.Listed asendangeredaretheMorroshoulderbandsnail

(Helmninthoglyptawalkeriana),IndianKnobmountainbalm(Eriodictyon

altissimum),ChorroCreekbogthistle (Cirsiumfontinalevar. obispoense),Pismo

clarkia (Clarkiaspeciosassp.immaculata),andCaliforniaseablite(Suaeda

cal~fornica). All ofthetaxaexceptCaliforniaseabliteareincludedin this

recoveryplan. Dueto its greaterhistoricalrange,Californiaseabliteis addressed

in arevisionoftheService’scoastalsaltmarshrecoveryplan,which is being
preparedat theSacramentoFish andWildlife Office.

PartI ofthisplandiscussesthreatsandconservationefforts for thefive taxa

collectivelyandthenaddresseseachtaxonindividually, with a summaryfor each

taxon. In PartII, threeof thespeciesareaddressedcollectively—theMorro

shoulderbandsnail,Morro manzanitaandIndianKnob mountainbalm.These

threespeciesoccurwholly (in thecaseof thesnailandmanzanita)orprimarily (in

the caseof themountainbalm)southofMorro Bay in thevicinity ofthe

communitiesofLos Osos,BaywoodPark,andCuesta-by-the-sea(collectively

called“Los Osos”in this plan). TheChorroCreekbog thistleandPismo clarkia

do notoverlapin distributionorhabitattypewith theothertaxain this planor

with eachother,sotheyaretreatedseparatelythroughoutmostofPartII.

2. GeneralDescription ofHabitats

Thefive taxaincludedin this rule areendemicto westernSanLuis Obispo

County,California(Fig. 1). Two species,theMorro manzanitaandtheMorro
shoulderbandsnail,havepartially overlappingrangesandarerestrictedto aregion

within fourmiles oftheocean. Theyoccur,for themostpart, in themouthofthe

1



• oneadditionaloccurrenceat
SanSimeonCreek(30 mi. N.
of SanLuis Obispo).
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Figure1. Distribution of thefive taxa.
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Los OsosValley, boundedon thenorthby Morro Bay, on theeastby Los Osos

Creek,andon thesouthby theIrish Hills. Thesoils of this areaareclassifiedas

Baywoodfine sands.Theydevelopedfrom Pleistocenedunesandsthatonce

blanketedtheflatsandlower slopessouth ofMorro Bay.

Thedenseststandsof Morro manzanitaareon slopeson thenorthernedgeofthe

Irish Hills whereit is the dominantchaparralspecies.Ontheflats closerto Morro

Bay, it occursin patchesorasscatteredindividualswithin fragmentedmaritime

chaparral,coastalscrub,andcoastlive oakcommunities. TheMorro

shoulderbandsnail occurson theimmediatecoastin dunescrubvegetationand

extendsinland into the samecoastalscrubcommunityandvariantsofthis

communitythatprovideappropriate,low-growingshrubsfor shelter,food,and

reproduction.Although theIndianKnob mountainbaimis notrestrictedto the

Los Ososarea,its distributionandthatof Moromanzanitaoverlapatthemargins

ofthecoastalscrubandmaritime chaparralcommunitieson theslopesoftheIrish

Hills. IndianKnob mountainbalmoccurson Baywoodfine sandsandon leached,

nutrient-poortar sandformationsabout15 miles to the southat IndianKnob.

TheChorroCreekbog thistle is foundon sitesfartherinland,but still onthewest

sideoftheSantaLuciarange,in seepsorbogsassociatedwith serpentinesoils.

Thesewetlandsare oftensurroundedby grasslandsand,occasionally,by

chaparral.

Pismoclarkiagrowson soils with a largecomponentoffine sand,in grasslands

interspersedwith chaparralandoakwoodlandssouthof SanLuis Obispoto the

Nipomo area.

Generaldescriptionsof centralmaritimechaparral,coastalscrub,dunescrub,

coastlive oak woodland,andannualgrasslandsareprovidedby Hollandand Keil
(1990),MacDonald(1988),Griffin (1988),Hanes(1988),BarbourandJohnson

(1988),andMooney(1988). Vegetationassociationsin regionsoftheLos Osos

areahavealsobeenrecentlymappedby JonesandStokesAssociates(1997).
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3. Overall Reasonsfor Declineand Current Threats

Habitatloss throughdevelopment

All five taxaarethreatenedby habitatlossdueto increasingurbandevelopment.

Nativehabitatson Baywoodfine sands,wheretheMono manzanita,Mono

shoulderbandsnail,andIndianKnob mountainbalmoccur,arecontinuingto

declinedueto urbandevelopment.Growthofthehumancommunitiesaround

Mono Bay, theSanLuis Obispoarea,PismoBeach,andArroyo Grandeis

reducingthealreadynarrowlydistributedhabitatsfor thesespecies.In additionto

directlossof habitat,habitatfragmentationby residencesandroadsis likely to (1)

eliminateeffectivedispersal,especiallyby theMorro shoulderbandsnail,resulting

in isolatedpopulations,(2)diminish or eliminategeneflow betweenfragmented

occurrencesof sensitiveplants,(3)alter surfacehydrologyandsoil integrity, (4)

facilitateinvasionby nonnativespecies,and(5) diminish theprocesseswhich
maintainthesehabitatsandtheopportunityto providesurrogateactivities(e.g.,

theuseofprescribedburns)to encouragespeciespersistence.

Road maintenanceactivities
Plantpopulationsadjacentto roadsarevulnerableto maintenanceactivities,

includingmowing,grading,andherbicideapplication,andto roadexpansion.In
additionto thedirectremovalof individual plants,theseactivitiesmaycreate

conditionsfavorableto theestablishmentand spreadof invasive,non-native

species.At leastoneoccurrenceofChorroCreekbog thistleand several

populationsofPismoclarkiahavebeenaffectedby, orarevulnerableto, road

maintenanceactivitiesor roadexpansion.

Off-highway vehicleactivity
In additionto directlycrushingor injuring sensitivespecies,unmanagedoff-

highwayvehicleusecandamageanddestroyvegetationandsoil structure,create

disturbedsiteswhereopportunisticnon-nativeplantscanestablish,andincrease
soil erosionby wind orwater.

Altered fire cycles
Maritime chaparralspecieshaveevolvedwith fire andareadaptedto it. The

Mono manzanitaandtheIndianKnob mountainbalmtypically regenerateaftera

fire. Otherendangeredspeciesin theMono Bayarea,suchastheMono

4



shoulderbandsnailandtheMorro Bay kangaroorat (Dipodomysheermanni

morroensis),areadaptedto vegetationthat hascertaincharacteristicsin structure

andspeciescomposition—characteristicsthatmaybe lost asthevegetation

communitymaturesand senesces.BeforeEuropeansettlement,theMorro Bay

regionlikely hadsufficientnativehabitats,renewedby fire or othernatural

disturbanceatsufficient intervals,to provideamosaicofvegetation,in different

stagesofmaturity,in whichthesespeciespersisted.

Cattle grazing
Cattle grazehabitatthat supportsPismoclarkiaand ChorroCreekbog thistle.

Grazingcannegativelyaffect plantsin severalways:throughdirect consumption,

damageby trampling, increasedsoil erosion,andby facilitating thespreadofnon-

nativeplantsanddisturbance-tolerantspecies,which changethecompositionand

structureofthevegetation.However,in communitieswherenon-nativegrasses

havealreadybeenintroduced,grazingmayreducetheirbiomass,therebyreducing

theircompetitionwith native species.Studieson theeffectsofgrazingon Chorro

Creekbogthistlearebeingconductedat onelocationon CampSanLuis Obispo.

Thedegreeto which grazingaffectsPismo clarkiastill needsto be evaluated.

Non-nativespecies

Severalinvasivenon-nativeplantsandonenon-nativemolluscareencroaching

into nativehabitatsin westernSanLuis ObispoCounty. SinceEuropean

settlementof theMorro Bay area,substantialexpansesof thosenativehabitats

havebeenlost to invasionofexotic plantspecies.Tyler and Odion(1996)and

JonesandStokesAssociates(1997)providerecentsummariesofthenon-native

plantspeciesinvadingthenativeplant communitiesofMorro Bay. The

informationbelowis summarizedfrom their reports.

Eucalyptus

Two speciesof eucalyptus(Eucalyptusglobulus [bluegum] andE. camaldulensis

[redgum]) invadenative habitatsin theMorro Bay area. After afire, rapid

establishmentandgrowthof eucalyptusmayleadto eliminationof manzanitaas

thedominantchaparralspecies.Eucalyptusposesanadditionalthreatduring fire

events,whenits vigorouscombustionproducesfirebrandsthat cancausespotfires

severalkilometersdownwind,increasingfire hazardto surroundingareas.
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Iceplants/fig-marigolds/sea-figs

Fig-marigold(Carpobrotusedulis),whoseseedsarespreadin thefecesof deer

andrabbits,formsdensematsin coastaldunescrubon Morro Spitandin

openingsin maritimechaparralonBaywoodfine sands.Fig-marigoldestablishes

itselfabundantlyin burnedormechanicallydisturbedareasif aseedsourceis in

thevicinity. Althoughtheseedof fig-marigoldaredestroyedby high
temperatures,in recentlyburnedchaparralnewseedscanbe carriedin by deeror

otheranimals. Mats of Carpobrotusestablishquickly, crowdingout slower

growingmanzanitaseedlings.Establishedmatsof Carpobrotus,with their fleshy

leaves,will not completelyburnin a fire. Therefore,with successiveburns,

iceplantcancompletelydisplacethemaritime chaparralcommunity.

Conocosiapugion~formis(no commonname)is amorerecenticeplantarrival in

theMorro Bay area. It is also invadingopeningswithin maritime chaparraland

coastalduneand sagescrub. Seedsarewind-dispersedandmayalso be dispersed

by birds (V. Cicero,pers.comm. 1997).

Veldt grass

While veldt grass(Ehrharta calycina)is notcurrently aproblemin matureMorro

manzanitachaparral,it is anaggressiveinvaderin coastalscrubandothersandy

habitatswhereit fills openingsbetweenshrubs,outcompetingotherspecies.Its

seedsarewind-dispersedand it is becomingabundantin habitatsupwindfrom

Morro manzanitastands,so it is likely to becomemoreprevalentin chaparral

dominatedby Morro manzanitain thefuture. Veldt grasshasbeenrecorded

adjacentto habitatoccupiedby Pismoclarkia. It also occursin habitatoccupied

by theMorro shoulderbandsnail; however,thisperennialnon-nativegrassdoes
not offer asuitablemicrohabitatfor theMorro shoulderbandsnailandinvasively

replacesthenativevegetationthat doesprovidesuitablemicrohabitatsfor the

snail. Establishedveldt grassis extremelydifficult to remove.

Non-nativeannualerasses

Non-nativeannualgrasseshavebecomecommonin manyCaliforniaplant
communities,especiallythoseproneto disturbance,eithernaturalorhuman-

caused.Annual grassesareshort-lived,butproducecopiousseed,dispersedby

wind or animals. Livestockgrazingandhumanactivitiessuchasroadgrading

tendto causehabitatdisturbanceanddispersetheseed,enhancingthe
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opportunitiesfor invasionby thesespecies.Non-nativegrasses,includingbromes
(Bromussp.)andwild oats(Avenasp.),maythreatenPismo clarkiabecauseit

occursin grasslandhabitatswherethesespeciesarenow oftenabundant.At

certainsites,ChorroCreekbog thistlemaybe threatenedby anothernon-native

grass,annualryegrass(Loliumperenne)whenit occursin high densities.

4. OverallConservationEfforts

This sectioncoversconservationmeasuresfor multiple taxa. Conservationefforts

for individual taxain thisplan arediscussedin the individual speciesaccounts.

Federaland State

Thefinal ruledeterminingfederalendangeredor threatenedstatusfor thesetaxa
waspublishedon December15, 1994. Thelisting of thesetaxahasaffordedeach

theprotectionoftheEndangeredSpeciesAct (Act). TheAct prohibitsthe“take”

of theMorroshoulderbandsnail on public orprivatelands. For non-Federal

entities,takeincidentalto carryingout aprojectcanbeauthorizedundersection
10 of theAct, whichprovidesfor permitsandhabitatconservationplans. Section

7 of theAct requiresFederalagenciesto consultwith theServicewith respectto

any actiontheypermit, fund,or carryoutwhichmayaffect any listed species.

Plantslisted undertheAct receiveprotectionon Federalland; on otherlands,the

Act addsFederalsanctionsonly whenknowing violationsof Statelawsand

violationsof Statecriminaltrespasslawsoccur[section9(a)(2)]. TheAct

requirestheServiceto developa recoveryplanandto conservefish, wildlife, and

plants,including thosethatarelisted [section5]. To carryout theconservation

program,theDepartmentoftheInterior is authorizedto acquireland. Finally, the

wetlandhabitatofChorroCreekbogthistlemayreceivethelimited protection

affordedwetlandsundertheCleanWaterAct of 1970.

State
TheCaliforniaEndangeredSpeciesAct (CESA)protectstheChorroCreekbog

thistleandIndianKnob mountainbalm,whicharelistedby theStateas

endangered,andthePismoClarkia, listed asrare. TheCESAprohibitsthe“take”

of Statelisted threatenedandendangeredspecieswithoutapermit. Permits

authorizing “take~~ areissuedby theCaliforniaDepartmentofFishand Game.
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TheCaliforniaEnvironmentalQuality Act (CEQA) providessomelevel of

protectionfor all ofthespeciesin this planthroughtheenvironmentalreview

process.Initially, thepublic leadagencyreviewsaprojectto determineits impact

on thespecies.If theimpactsarenot consideredsignificant,a formal

environmentalimpactreport(BIR) is not required,andtheprojectis granteda

NegativeDeclarationwith measuresto reduceenvironmentalimpacts. If the

project’s impactsareconsideredsignificant,anFIR is required,whichconsistsof

adescriptionofexistingprojectsiteconditions,impactanalysis,anddetailed

mitigationmeasuresthat would reduceprojectimpactsto a less-than-significant

level. Mitigationmeasures,suchasavoidance,fencing,and landownereducation

programs,shouldbe incorporatedinto theapprovedproject,andmayprovide

long-termspeciesprotection. However,if mitigation is not feasible,andif the
leadagencybelievesthebenefitsof theprojectoutweightheenvironmentalrisks,

the leadagencymayapproveaprojecthavingsignificantimpactsby makinga

statementofoverridingconsiderations.

CaliforniaDepartmentofParksandRecreationhasaGeneralPlanfor Montafiade

OroStatePark(1988)whichsupportshabitatfor theMorro shoulderbandsnail,

Morro manzanita,and IndianKnob mountainbalm.Policy in theplanstatesthat

habitatoftheMorro shoulderbandsnail,Morro manzanita,andothersensitive

specieswill be managedto benefitthosespecies,that managementactionsshall

be coordinatedamongthespecificspecies,andthattheParkwill work

cooperativelywith the FishandWildlife ServiceandtheCaliforniaDepartmentof
FishandGameto promotetheconservationofthesespecies.

County

County conservationefforts areshapedby coastalzoneprotection. Los Ososis

within thecoastalzoneasdefinedin theCaliforniaCoastalAct of 1976,which

encouragestheprotectionof coastalresourcesfor thebenefitoffuture
generations.Proposedprojectsin thecoastalzonemustbe consistentwith the

Local CoastalPlanwhich hasbeencertifiedby theCaliforniaCoastal

Commission.TheCounty of SanLuis ObispoconsiderstheLocal CoastalPlan

whenreviewingplanningprojectsin Los Osos. Muchoftheprivatelandthat

supportsMorro manzanitais identifiedin theLocal CoastalPlanassensitive

resourceareas.However,noneof theprivatelandsthat supporttheMorro

shoulderbandsnailareidentifiedassensitiveresourceareas. TheCountyof San
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Luis Obispois alsoresponsiblefor meetingtherequirementsofCEQA when

reviewingproposedprojects.

Private

TheLand Conservancyof SanLuis ObispoCounty,anonprofitorganization
dedicatedto preservingthelandresourcesof SanLuis ObispoCounty,proposed

theLos Osos/BaywoodParkGreenbeltConservationPlanin 1993. The goalis to

developaprogramthatwill identify andconservetheuniquebiologicaland

natural resourcesof theLos OsosandBaywoodParkareain SanLuis Obispo

County. Plantcommunitiesandsensitiveareason theeastsideofLos Ososwere

surveyedandmapped.By working cooperativelywith landowners,conservation

easementscanbe created;streamlinedapproachesfor building permits areoffered

in return. However,to datetherehasbeenminimal participationby affected

landowners.Thegoalandeffortsof theService’srecoveryplanoverlapswith the

GreenbeltPlanin termsof conservinghabitat. However,theplansdiffer in that

the Service’srecoveryplan is species-specific,addressingtheneedsof eachlisted

speciesthroughoutits range. TheGreenbeltConservationPlanaddresseshabitat

within theurbanreservelinesofLos Osos/BaywoodParkandtheconservation

needsofvarioussensitivebiological communitiesincluding thosethatdo not

supportlisted species.

Sincethe1980s,theLos Osos/MorroBay chapterofthenonprofitgroupSmall

WildernessAreaPreservation(SWAP),hasfocusedits efforts onpreserving,

throughacquisition,theEl Moro Elfin Forest. This site,adjacentto Morro Bay

andon thenorth sideof Los Osos,supportsseverallisted and sensitivespecies,

including theMorro manzanitaandMorro shoulderbandsnail. In 1995

acquisitionofthis sitewassuccessfullycompleted.

A local citizensgroup,theMorro EstuaryGreenbeltAlliance (MEGA), hasalso

recentlyformedin theLos Ososareato promoteconservationofcoastaldune

habitatsin theareaandthesensitivespeciesthat occurthere. MembersofMEGA

haveworkedwith local citizensandstaffsfrom local, state,andfederalresource

agenciesto developsupportfor theconservationof theuniquehabitatsin Los

Osos.
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5. SneciesAccounts

Eachtaxonis discussedindividually. DescriptionsarebasedontheFederal
Registerdocumentsdesignatingeachspeciesasendangeredor threatened

(USFWS 1994)andon informationthathasbecomeavailablesincelisting.

Morro shoulderbandsnail (Helminthoglyptawalkeriana)
RecoveryPriority 8C

(SeeAppendixA for an explanationoftheRecoveryPriority System)

TaxonomyandDescription

TheMorro shoulderbandsnailwasfirst describedasHelix walkerianaby

Hemphill (1911)basedon collectionsmade“nearMorro,California.” Healso
describedasubspeciesofHelix walkeriana,Helix variety morroensis,from “near

SanLuis ObispoCity” basedon sculpturalfeaturesof theshell (Roth 1985). Field

(1930)transferredthis speciesto thegenusHelminthoglypta,andRoth (1985)

considers“morroensis” to notwarrantrecognitionasa subspecies.TheMono

shoulderbandsnail,alsocommonlyknownasthebandeddunesnail,belongsto

theClassGastropodaandFamily Helminthoglyptidae.

TheshelloftheMorro shoulderbandsnail is slightly translucentand has5-6

whorls(Figure2). Its dimensionsare18 - 29 millimeters(0.7 - 1.1 inches)in

diameterand 14 - 25 millimeters(0.6 - 1.0 inch) in height. TheMorro

shoulderbandsnailcanbe distinguishedfrom anothernative snail in thesame

area,theBig Surshoulderbandsnail (Helminthoglyptaumbilicata),by its more

globoseshellshapeandpresenceof incisedspiralgrooves(Roth 1985). Theshell

oftheBig Surshoulderbandsnailtendsto be flatter andshinier. Thebrown

gardensnail(Helix aspersa)also occursin Los Ososwith theMono shoulderband

snailand hasamarbledpatternon its shell,whereastheMono shoulderbandsnail

hasonenarrowdark brownspiralbandon theshoulder.TheMono

shoulderband’sspireis low-domed,andhalformoreoftheumbilicus’ is covered

by theaperturallip (Roth 1985).

Umbilicus:the cavity in thecenterofthebaseofa spiral shell that is surroundedby the
whorls (Webster’sThird NewInternationalDictionary)
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Figure 2. Morro shoulderband snail (Helminthoglypta walkeriana). Photo from 
U.S. Fish and Wildlife Service, Ventura. 

11 



Historical andCurrentDistribution
TheMorro shoulderbandsnail is foundonly in westernSanLuis ObispoCounty.

At thetime oflisting, theMorro shoulderbandsnailwasknownto be distributed

nearMorro Bay. Its currentlyknownrangeincludesareassouthofMorro Bay,

westofLos OsosCreekandnorthof HazardCanyon(Figure 1). Historically, the

specieshasalsobeenreportednearthecity of SanLuis Obispo(typelocality for

“morroensis”) andsouthofCayucos(Roth 1985).

HabitatDescription

TheMorro shoulderbandsnailoccursin coastalduneandscrubcommunities.

Throughmostofits range,thedominantshrubassociatedwith the snail’s habitat

is mockheather(Ericameriaericoides). Otherprominentshrubandsucculent

speciesarebuckwheat(Eriogonumparvfolium),eriastrum(Eriastrum

dens~folium),chamissolupine (Lupinuschamissonis),dudleya(Dudleyasp.),and

in moreinland locations,Californiasagebrush(Artemisiacal~fornica)andblack

sage(SalviameltWera)(Roth 1985). TheMorro shoulderbandsnailhasalsobeen

foundundermatsofnon-nativefig-marigold (iceplant)(Carpobrotussp.).

Away from theimmediatecoast,immaturescrubin earliersuccessionalstages
mayoffer morefavorablesheltersitesthanmaturesenescentstandsofcoastal

dunescrub. Theimmatureshrubsprovidecanopyshelterforthe snail,whereas

the lower limbs of largeroldershrubsmaybe too far off thegroundto offer good

shelter(Roth 1985). In addition,maturestandsproducetwiggy litter low in food

value(Roth 1985).

Life History

No studiesor documentedobservationsexiston thefeedingbehaviorsofthe

Morro shoulderbandsnail. Hill (1974)suggestedthatthesnail probablyfeedson

thefungalmycelia2growingon decayingplant litter TheMono shoulderband

snail,belongingin thenativesnail faunaof California, is notagardenpestandis

essentiallyharmlessto gardens(Chambers1997).

Sarcophagidflieshavebeenobservedto parasitizetheMono shoulderbandsnail.

Empty puparia(“cases”left behindby adultsemergingfrom pupae)were

2 Mycelia: websormatsofnon-reproductivefungalstrands(hyphae).
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observedin empty snailshellsby Hill (1974), Roth(1985),andTouneh(pers.
obs.,1997). Hill (1974)andRoth(1985)suggestedthat mortality from

infestationsof larvaeof this parasitoidfly oftenoccursbeforethesnailsreach

reproductivematurity. Theflies mayhavea significantimpactonthepopulation

of thesnail(Roth 1985). Seasonaldroughtandlorheatmaycontributeto the

snail’seggmortality (Roth 1985). Basedonshellexamination,Roth(1985)also

suggestedthatrodentsmaypreyon thesnail.

Reasonsfor DeclineandThreatsto Survival

TheMorro shoulderbandsnailis threatenedby destructionofits habitatdueto

increasingdevelopmentandby degradationofits habitatdueto invasionof non-

nativeplant species(e.g.,veldt grass),structuralchangesto its habitatdueto

senescenceofdunevegetation,andrecreationaluse(e.g., heavyoff-highway

activity).

In additionto theknownthreats,possiblethreatsto thesnailinclude:

• competitionfor resourceswith thenon-nativebrowngardensnail (althoughno

assessmenthasbeenmadeof possibledietaryoverlapbetweenthespecies);

• extinctiondueto populationsbeingsmall and isolated;
• useofpesticides(including snailandslugbaits);

• introductionofnon-nativepredatorysnails.

Theuseof snailbaitsandnon-nativepredatorysnailsto controlthebrowngarden

snailcouldcausemortality to theMorroshoulderbandsnail. Non-native
predatorysnailshavebeenobservedpreyingon othernativeCaliforniasnails

(Roth, in litt. 1998). Theimportationandtransportationofnon-nativesnailsare

prohibitedin SanLuis ObispoCountyby theCaliforniaDepartmentof Fishand

Game.

ConservationEfforts

TheMorro shoulderbandsnailhasbeenfederallylisted asendangeredsince

December1994. TheServiceanticipatesthat severalhabitatconservationplans

(HCPs)will be developedto allow for the incidentaltakeoftheMorro

shoulderbandsnailduringthedevelopmentofsmall subdivisionsand single

family residences.Suchactionswould resultin the lossofhabitatfor theMorro

shoulderbandsnail,butcontiguousblocksofremaininghabitatwill likely be

preservedandmanagedin perpetuitythroughtheHCP process,asmitigationfor
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takeoftheMorro shoulderbandsnail andlossof its habitaton smallerisolated

parcels.At thetime ofwriting, threeHCPswerebeingreviewedby theService.

TheHCP processalonecannotachievetheprotectionofthe largerparcels; thus,

othermethodsofsecuringandprotectingthelargerparcels(e.g., in-feepurchase

andpermanentconservationeasements)arebeingpursued.

A sewertreatmentfacility is currentlyproposedfor Los Osos. Constructionof

this facility will destroyhabitatfor theMorro shoulderbandsnail,while operation

of thefacility will indirectly causedestructionofhabitatby allowing thelifting of

amoratoriumon development.TheCountyofSanLuis Obispowill acquire

habitatin oneof theService’sConservationPlanningAreasto mitigatefor the

direct and indirecteffectsofthe sewertreatmentfacility.

TheServiceis fundingsurveysandhabitatresearchon theMorro shoulderband

snailon StateParklands. A veldtgrasscontrolprojectfor snailhabitaton State

Parklandsbeganin 1998.

Morro manzanita (Aretostaphylosmorroensis)

RecoveryPriority 2C (SeeAppendixA)

Taxonomyand Description

Morro manzanita(Aretostaphylosmorroensis)(Figure3) wasfirst describedby

Albert E. WieslanderandBeryl 0. Schreiber in 1939(WieslanderandSchreiber

1939)basedona specimencollectedin HazardCanyon,southof Morro Bay,

which is now within theboundariesofMontai’ia de OroStatePark. Thespecies

hascontinuedto be recognizedby McMmnn (1939),Abrams(1944),Munz(1959),

Hoover(1970),andWells (1993).

This handsomeshruboftheheathfamily (Ericaceae)reachesaheightof 1.5 to 4.0

meters(5 to 13 feet)andhascrowdedoblongto ovategrey-greento olive-green

leaves,2.5 to 4.0 centimeters(1 to 1.5 inches)long, with petioles2 to 6
millimeters (0.08to 0.20 inch)long. Thewhiteto pinkishflowersare5 to 8

millimeters(0.2 to 0.3 inch)long, andform orange-brownfruits 8 to 13

millimeters(0.3 to 0.5 inch) in diameterwith 8 to 10 stonesper fruit
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Figure 3. Morro manzanita (Arctostuphylos morroensis), Habit.
Photo from U.S. Fish and Wildlife Service, Ventura.



Figure 4. Morro manzanita (ArctostaphyZos  morroensis). Flowers.
Photo from U.S. Fish and Wildlife Service, Ventura.
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(Wells 1993;Tylerand Odion 1996)thatarefusedbut separable.Morro

manzanitais distinguishedfrom othermanzanitasin theareaby thefollowing

characters:thebarkofthetrunk is ashaggygrey to brown; theleafbladesrange
from wedge-shaped(cuneate)to roundedornearlystraight(truncate)atthe base,

with the lowersurfacepalerandusuallysomewhattomentose(shortwoolly hairs).

OccasionalspecimensofMorro manzanitahavesmall projectinglobesatbasesof

theleafbladesanda short leafstalkornoneat all-charactersmorerepresentative

oftherareLa Cruzmanzanita(A. cruzensis),which occursin thesamearea.

Recentwork by Hollandet al. (1990)andMullany (1990)hasclarified the

distinctnessofthetaxon,andits relationto La Cruzmanzanita.

Historical and CurrentDistribution

Thehistoric distributionofMorro manzanitawasestimatedto coverbetween

2,000and2,700acres(MeGuireand Morey 1992),basedon thedistributionof

Baywoodfine sandssoil in theLos Ososarea. Theflat areascoveredby Baywood
fine sandshavelargely beendeveloped,primarily in thecommunitiesofLos

Osos,BaywoodPark,and Cuesta-by-the-Seaon thesouthandeastsidesofMorro

Bay. Somedevelopmenthasalsooccurredon thesteepernorth-facingslopesof

theIrish Hills. ThecurrentrangeofMorro manzanitais approximately840 to 890

acres(LSA Associates,Inc. 1992); halfofthe rangeconsistsof small or low-

densitypatchesof manzanitaplantsthatremainin andarounddevelopedareasof

Los OsosandBaywoodPark,andhalfconsistsofmorecontinuousandmore

dense(at least50 percentcoverby this species)standsof manzanita.An analysis

ofmappeddistributionsby coverclassessuggeststhattheareaactuallycoveredby

Morro manzanitashrubsmaycurrentlybe lessthan 162 hectares(400acres)

(Tyler and Odion 1996). Populationestimatesfrom 1992rangefrom 86,000to

153,000individuals,dependingon themethodused(McGuire and Morey 1992,
LSA Associates1992).

Approximately65 percentof theremainingMorro manzanitahabitatis in private

ownership;thebulk of this is habitatwith highdensitiesofmanzanita.

Approximately35 percentoftheplant’shabitatis on publicly ownedlandswithin

Montafiade Oro StatePark,andtwo small preservesmanagedby California

DepartmentofFishandGame; mostofthehabitaton public landssupportslow

or moderatedensitiesofMorro manzanita(MeGuireandMorey 1992).
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HabitatDescription

ThedistributionofMorro manzanitais correlatedwith that of soils, classifiedin

soil surveysasBaywoodfine sands,developedonancientsanddunesthat were

depositedduring thePleistoceneepoch,whensealevels90 meters(300feet)

lower thancurrentlevelsallowedlargevolumesof sandto blow inland into the

Los OsosValley. Morro manzanitais foundin associationwith coastalscrub,
maritimechaparral,andcoastlive oakwoodlandcommunitiesin siteswith noor

low to moderateslopes. On steeperslopes,particularlyon thenorth-facingslopes

oftheIrishHills, Morro manzanitaoccursin almostpurestands.

WhereMorro manzanitaoccursin densestands,fewunderstoryspeciesare

present(Tyler and Odion 1996). Morro manzanitais not knownto inhibit the

growthorseedgerminationofotherplants(i.e., to beallelopathic),but allelopathy
is knownin atleastone otherspeciesofmanzanita(ChouandMuller 1972).

Olderindividualsof Morro manzanitamayhavecanopies10 meters(33 feet)in

diameter.

Life History

Morro manzanitais a long-lived shrubthatflowersin winter, with fruit maturing

andseeddispersingin summerandfall. Seedingis its only meansof

reproduction.Unlike someothermanzanitas,Morro manzanitalacksawoody

burl from which it canresproutfollowing afire (Tyler andOdion 1996).

Typically, whenobligate-seedingmanzanitaindividualsareconsumedby fire,

standregenerationdependson relatively long-livedseedsthatremainviable in a

soil seedbank.Dormancymechanismsinhibit seedgerminationuntil theproper

environmentalconditions,suchasa fire, occurthat scarifytheseedsandprovide

opensitesin which seedlingscanestablish.RecentstudiesfoundthatMorro

manzanitaseedsweretypically very commonunderthecanopiesofadult

individuals,butnotbeyondthecanopy. Undercanopiesseeddensitieswere

estimatedat 12,000to 37,000seedsper squaremeter,althoughviability of the

seedswaslessthan 5 percent. About 80 percentof theseedswerefoundin the

top2.5 centimeters(1 inch)of thesoil samples(Tyler andOdion 1996).

Morro manzanitais expectedto be relatively long-lived. Studiesof standage

basedon trunk ring countsandaerialphotosofpreviousdisturbanceevents,
including fire andpossiblyclearing,indicatethattheyoungestintactstandsare
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someofthosesouthofHighlandDrive, whichareabout37 yearsold. Standswest

ofPechoDrive areabout47 yearsold. Theremainderareolderthan47 years,

with standsin theElfin forestestimatedto be theoldest(TylerandOdion 1996).

ThegerminationresponseofMorro manzanitato fire hasnotbeenstudiedin

depth. Howeverstudiesofotherspeciessuggestthatfire intensityanddepthof

the buriedsoil seedbankinfluencethenumberof seedsthatsurvivethefire and

areableto germinate(TylerandOdion 1996). Studiesofpost-fireestablishment
in otherchaparralspeciessuggestthatthehighestmortality occursin seedlings

during thefirst yearfollowing a fire. At thisstage,theseedlingsareyoungandare

particularlysusceptibleto herbivoryandto competitionfor water(Tylerand

Odion 1996).

Someseedlingestablishmentin Morro manzanitahasalsooccurredfollowing

mechanicalclearing(LSA Associates,in lit. 1993). While theprocessofclearing
likely causessomeseedscarification,otherenvironmentalconditionsthatmay

encourageregenerationaftera fire, suchasheatandleachatefrom ash,are

missing. Aerial photoanalysissuggeststhatmechanicalclearingandburningfor

ordnanceremovalin the 1 940sand 1950sconvertedmaritimechaparral

containingMorromanzanitainto weedycoastalsagescrubon whatis nowState

ParklandwestofPechoRoad(Tyler andOdion 1996).

ReasonsforDeclineandThreatsto Survival

Thegreatestthreatto Morro manzanitais lossandfragmentationofits habitat

from development.About 75 percentofits historicalhabitathasbeenalteredby
development,primarily in thecommunitiesoftheLos Ososarea. Overhalfthe

remaininghabitatis in privateownership; proposalsarependingto develop

severallargeparcels.

Althoughapproximatelyathird ofthehabitatfor Morro manzanitais ownedand

managedby theCaliforniaDepartmentofParksandRecreation(Montafiade Oro

StatePark),it is still subjectto alteration. Grovesof non-nativeEucalyptustrees
plantedin theearly 1900’shaveencroachedon nearbystandsof Morro manzanita

(Hollandet al. 1990). TheDepartmentinitiated a standcontainmentprojectin

1989,whichremovedseedlingtreesthat wereestablishedbeyondtheperimeterof
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theoriginalgroves. Currentefforts arefocuseduponremovalwithin theHazard

Canyonripariancorridor. However,if thecontainmentprojectis notmaintained,
newexpansionoftheEucalyptusinto manzanitahabitatcanbe anticipated.Also

within Montafiade Oro StatePark,installationofatrans-Pacifictelephonecable

resultedin theremovalof approximately300 plantsin HazardCanyonin theearly
1990s. Planningavertedgreaterdestruction.

Exceptfortwo parcelsownedby CaliforniaDepartmentof FishandGame,the

remaininghabitatfor Morromanzanitais in privateownershipon landsthat

surroundthecommunitiesofBaywoodPark andLos Osos. Expansionofthese

communitieshasalreadydestroyedMorro manzanitahabitat,andmuchof what
remainsis slatedfor residentialdevelopment(Keil 1990;Holland 1990; SanLuis

ObispoCounty 1991).

ConservationEfforts

In responseto apetitionto theStateofCaliforniato list Morromanzanitaasa

threatenedspecies,theCaliforniaCoastalConservancyfundedtheLand

Conservancyof SanLuis Obispoto developconservationstrategiesfor theState

andfederallyendangeredMorro Bay kangaroorat aswell asfor sensitivespecies,

including theMorro manzanita.TheConservancyhasbeendevelopingstrategies

in conjunctionwith theService,CaliforniaDepartmentofFishand Game,the

CaliforniaDepartmentof ParksandRecreation,local andcountyplanning

agencies,and local landowners(LandConservancyofSanLuis Obispo1993). To

date,suchefforts havebeenhamperedby conflicting goalsamongthe

participatingentitiesand lackofparticipationby key landowners.Legallybinding

conservationmeasuresthatwould afford protectionto theMorromanzanitahave

notbeendeveloped,whileproposedrealestatedevelopmentslocatedin high

densitymanzanitastandsarebeingapprovedby electedCountyofficials.
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Indian Knob mountainbalm (Eriodictyon altissimum)

RecoveryPriority 8C (SeeAppendixA)

TaxonomyandDescription

IndianKnob mountainbalm(Eriodictyonaltissimum)(Figure5) wasfirst

collectedon IndianKnob by PhilipV Wellsin 1960, andwasdescribedby him

two yearslater (Wells 1962). This diffusely branchedevergreenshrubofthe

waterleaffamily (Hydrophyllaceae)reachesa heightof2 to 4 meters(6.6to 13

feet). Thesticky leavesarelong (6to 9 centimeters[2.4 to 3.5 inches])and

narrow(2 to 4 millimeters [0.08to 0.20 inch]); thelavenderflowers(1.1 to 1.5

centimeters[0.4to 0.6 inch] long) arearrangedin coiledclustersandproducetiny

(0.4millimeter [0.02 inch] long) seeds.As with otherfire-adaptedchaparral

plants,IndianKnobmountainbalmproducesnewgrowthprimarily from

rhizomatoussuckers.Only two othernarrow-leavedEriodictyonspeciesoccurin

southernCalifornia;narrow-leavedyerbasanta(E. angust~folium)occursin the

NewYork Mountainsin theeasternMojaveDesertandhasmuchsmallerflowers.
Theother,Lompocyerbasanta(F. capitatum),is restrictedto afewlocationsin

coastalSantaBarbaraCountyandhasadistinctly capitate(headlike)

inflorescence.

Historical andCurrentDistribution

Only six standsofIndianKnob mountainbalmareknown(Figure 1). Five of six

extantstandsoccurwithin a fewsquaremiles ofeachother, from thesouthsideof

the communityofLos Ososto the northendofMontai’ia de OroStatePark. Each

of thesestandshasfewerthan50 plants. A sixthstandis found 15 milesto the

southeaston IndianKnob,betweenSanLuis ObispoandArroyoGrande;with

morethan500plants,it comprisesthelargeststand(Lynn DeeOyler, Botanical

Consultant,in lit. 1991). Estimatesofpopulationsizesareimprecisebecause
IndianKnobmountainbalmsproutsfrom theroot, makingidentificationofa

geneticorphysiological“individual” difficult. Two oftheMorroBay standsare

on landsownedandmanagedby Montafiade OroStatePark,andco-occurwith

Morro manzanitain HazardCanyon. Theremainingstandsare on private

property. Becauseruggedterrainin theIrishHills (betweenMorro Bay and

IndianKnob) hasprecludedextensivebotanicalsurveying,it is not known

whetherotherstandsofIndianKnob mountainbalmoccurin this area.
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Figure 5. Indian Knob mountainbalm (Eriodictyon altissimum).
Photo from U.S. Fish and Wildlife Service, Ventura.
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HabitatDescription
IndianKnob mountainbalmoccursin soils derivedfrom marinesandstones

containingtar depositsreferredto as“tar sands”and,in thenorthernpart of its

range,onBaywoodfine sandsandweatheredancientdunesoils. This speciesco-

occurswith Morro manzanitain severallocationsin maritimechaparral.

Vanderwier(1987)did adetailedstudyof thechaparraland oakwoodland

communitiesatthetypelocality for IndianKnob mountainbalm.

As with othermembersofthis genus,IndianKnobmountainbalmis thoughtto be

adaptedto ecologicdisturbance,specifically to periodicfire within the chaparral

community. Field botanistshavenotedthatmoststandsof IndianKnob

mountainbalmarematureor senescent,andthatprescribedfire maybe neededto

revitalizethestands(Bittman1985; JohnChesnut,biological consultant,pers.

comm. 1997;Keil pers.comm. 1997).

Life History

This perennialshrubis believedto berelatively long-lived; slow-growinglichens

canbe foundattachedto its woodystems. IndianKnob mountainbalmflowersin

JuneandJuly. A varietyof nonspecialistpotentiallypollinating insectshavebeen

recordedvisiting theflowersofthisspecies.Fruits containasingleovuleand

seedsetis low in thoseplantsin which it hasbeenrecorded(JohnChesnut,pers.

comm. 1997). A relatedspecies,Lompocyerbasanta,is self-incompatibleand

reproductiveandgeneticstudiessuggestthat small coloniesmayconsistofonly a

singlegenotype(clone) (Elam 1994). It is not knownif IndianKnob

mountainbalmis self-compatible;however,it is possiblethatsomecoloniesare

alsocomposedofa singleclone. In additionto sexualreproduction,this species

regeneratesby rootsprouts.

Reasonsfor DeclineandThreatsto Survival

Thepotentialfor developmentis thegreatestthreatto IndianKnobmountainbalm

on private lands. Inthe early1 990’s, awaterstoragetankwasinstalledwithin a
hundredfeetofone occurrencenorthof HighlandDrive onprivateproperty.

Surfacemining oftar sandswasproposedseveralyearsagofortheIndianKnob

area(Vanderwier1987); however,partof this standnow receivesprotection

throughaconservationeasementthatrestrictsmining activities(N. Havlik, pers.

comm. 1997). At Montaiiade Oro StatePark,acommunicationsline installedin
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HazardCanyonin theearly 1990swould haveaffectedscatteredindividuals,but

efforts weremadeto avoid them.

ConservationEfforts

This specieswaslisted by the StateofCaliforniaFishandGameCommissionas

endangeredin 1979. TheCity ofSanLuis Obispohaspurchasedaconservation

easementthatprovidesprotectionto a largeportionof theknownpopulationat
IndianKnob. Theeasementcoversalmost 1500acresandrestrictsmining and

developmentwheretheknownpopulationofthemountainbalmoccurs.

Chorro Creek bog thistle (Cirsiumfontinalevar. obispoense)

RecoveryPriority 8 (SeeAppendixA)

TaxonomyandDescription

ChorroCreekbog thistle(Cirsiumfontinalevar. obispoense)(Figure6) is in the

compositefamily (Asteraceae)andis oneoftwo rarevarietiesofCirsium

fontinale. Thespeciesfirst wasdescribedby EdwardL. Greenein 1886asCnicus

fontinalis. Six yearslater,he transferredtheplantto thegenusCarduus,and in

1901 Jepsontransferredtheplantto thegenusCirsium. In 1938,J. T. Howell

describedthevariety obispoense,basedon plantscollectedat ChorroCreektwo

yearsearlier(Abramsand Ferris1960).

First-yearplantsform arosetteof spiny leavesthat canreachup to onemeter(3

feet)in diameter.In thesecondyear,theplant producesaninflorescence

(floweringstalk) up to 2 meters(7 feet)in heightbearingnumerousheadsof

whitish to pinkish-lavendertingedflowers. ChorroCreekbog thistle is

distinguishedfrom otherthistles in its rangeby its noddingflower headsandthe

glandularhairson its leaves.

Life History

ChorroCreekbogthistleis a biennialorshort-livedperennialherbthat typically

lives two orthreeyears. It formsarosetteofleavesthefirst yearandusually

flowersits secondyear. If sufficient reservesremainafterflowering, someplants

maypersistinto athird year(Chipping 1994,HardingLawsonAssociates1996).

Thebloomingperiodgenerallyoccursfrom May throughJuly,occasionally
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Figure 6. Chorro Creek bog thistle (Cirsium fontinale var. obispoense).
Photo from US. Fish and Wildlife Service, Ventura.
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extendinginto Septemberor October. Seedlingshavebeenobservedestablishing

on small patchesof recently-disturbed,hummocky,andopensoil (Harding

LawsonAssociates1996).

HabitatDescription

ChorroCreekbogthistle is restrictedto saturatedareasformedby seeps,springs,

andslow streamson serpentinesoils. Suchsoilshavevery low

calcium/magnesiumratioscomparedto othersoils, andfrequentlyhavehigh

levelsofmetals,suchaschromiumandnickel. ChorroCreekbogthistle tolerates

theseconditions,whicharetoxic to many plants.

Historical andCurrentDistribution

ChorroCreekbog thistleis knownfrom multiple coloniesat eightto tenseparate

sites,dependingon howthesitesaredefined(Figure 1, Table 1). Sincethelisting

ofthis speciesin 1994,an additionaloccurrencehasbeenidentifiednearMiossi

Creek(Hendricksen,in litt. 1997). SevensitesarenearSanLuis Obispo,andone

outlying siteis nearSanSimeon,about50 kilometers(30 miles) to thenorth.

PopulationsizeofChorroCreekbog thistlemayvary substantiallyfrom oneyear

to thenextdueto its short lifespanandhabitatconditionsthatmayfluctuatewith

seasonalrainfall (Chipping 1994,HardingLawsonAssociates1995, 1996). Five

of theeight sitessupport1,000to 2,000individuals,while theremainingthree

siteshavefrom 50 to severalhundredindividualseach. A summaryofthe

populationsis providedin Table 1. Previousreportsandrecordson thespecies

mayreferto the sitesby different names,andmayidentify a differentnumberof

sites. In thisplan, coloniesin thesamedrainagearediscussedasa singlelocation.

Reasonsfor Declineand CurrentThreats

Dueto its narrowhabitatrequirements,ChorroCreekbog thistleprobablyhas

neverbeenabundant.Extantcoloniesarethreatenedby proposedwater

diversions,development,roadright-of-waymaintenance,andexcessivetrampling

by cattle. Coloniesalsomaydecline,temporarilyorpermanently,becauseof

droughtconditions.
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Table 1. Recordedpopulationsof ChorroCreekbogthistle, SanLuis ObispoCounty,California.

NDDB NaturalDiversityDataBaseof CaliforniaDepartmentof FishandGame

NDDB

Number Location

Estimatednumberof

Individuals (date) Ownership Comments

SanSimeonCreek -1,100(1993), 7 colonies Private onesite voluntarilyprotectedby landowners

2 LagunaLake -—1,000(1993), 3 colonies City of SanLuis

Obispo

grazingexciosures

3 ChorroCreek!CampSan

Luis Obispo

2,900(1995)

1,800(1996)

1,100(1997)

CaliforniaArmy
NationalGuard

annualmonitoring

4, 5 PerfumoCanyon —600 (1993),4 colonies City of SanLuis
Obispo,Private,
County(roadright
of way)

somecoloniesalongroad. The City of SanLuis
Obispohasrecentlyacquiredlandssupporting
threeofthefour occurrencesatthis location.

6 PenningtonCreek —-2,200(1993),2+ colonies Calif. Polytechnic
StateU., SanLuis
Obispo

naturalreserve

7, 8 FroomRanch& Froom

Creek

200 — 300 (1988,1993),

4+ colonies

Private

9 SanBernardoCreek 500+ (1993) Private

un-

numbered

Miossi Creek —1000 (1997) Private

—.3



ChorroCreekbogthistle is notusuallyeatenby cattle,probablydueto its spiny

leaves.Brokeninflorescencesanddamagedplantshavebeennotedin colonies

accessibleto cattle,suggestingnegativeeffectson thistlepopulations(Chipping

1994). Cattlemayalsointroduceadditionalnon-nativeplantsto thewetland

environmentsthroughtheirpresenceandfeces. In otherinstances,however,

thistleseedlingshavebeenobservedcolonizingpatchesofsaturatedsoil made

bareby cattlehoofprints (Chipping1994). If non-nativespecies,suchasannual

ryegrass(Lolium sp.),or densestandsofnativebulrushandspikerushoccurin a

seeparea, light orperiodiccattleusemaybecreatinggenninationsitesthat

wouldotherwisenotbe availableto thethistle. CattleuseoccursattheMiossi

Creek,PenningtonCreek,andSanSimeonsites,on someor all colonies

(Chipping 1994,Chipping,pers.comm. 1996,Hendricksen,in liU. 1997). At the
LagunaLakesite, two ofthethreecoloniesareinsidea grazingexciosure

constructedto protecttheplants(TinaHall, TheNatureConservancy,pers.comm.

1991). Reopeningthethistle’swetlandhabitatto cattleuseattheChorroCreek

sitewasrecentlysuggestedto reducecompetitionfrom non-nativegrasses(B.

Begley,pers.comm. 1997). Onpropertiesadjacentto thosesupportingcolonies

at SanSimeonCreek,landdevelopmentproposalsincludewell installation(San

Luis ObispoCounty, in litt. 1991).BecauseChorroCreekbogthistledependson

moisturefrom seeps,it couldbenegativelyaffectedby diversionsofwaterfrom

abovetheseeps.

At thePerfumoCanyonsite,thepopulationadjacentto thesouthernedgeof

PerfumoCanyonRoadhasbeenmowedwhereit extendsinto theroadright-of-

way (Chipping1994).

At theFroomRanchsite, aresidentialdevelopmentprojectwasproposedfor the
site’s relatively flat terraces(Morro Group1988),buthasnotproceeded.

Additionalcoloniesmayoccurin theseepsabovetheterraces,butdirectadverse

effectsfrom residentialdevelopmentarelesslikely therebecauseofthesteeper

slopes(Chipping,pers.comm. 1997).

To controlalien speciesof thistle,theSanLuis ObispoCountyDepartmentof

Agriculture introducedtheseedheadweevil(Coleoptera:Circulionidae:

Rhinocyllusconicus)to severalsitesin SanLuis ObispoCountyin theearly

1980’s. Theseedheadweevil hadbeenintroducedfor thispurposethroughout
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Californiasincetheearly 1970’s. initial reportsfrom field botanistsindicatethat

theseedheadweevilsarefeedingonChorroCreekbogthistle (e.g.,Harding

LawsonAssociates1996),althoughpopulation-leveleffectsarenotknown.

Biologistshavesuggestedthat, becausethe lengthoftheflowering seasonofthe
thistlefar exceedstheegg-layingperiodoftheweevil,predationby theweevil

mayaccountfor only a small reductionin seedavailability (CharlesTurner,

ResearchBotanist,USDA AgriculturalResearchService,pers.comm. 1991).

Oviposition(egglaying) by theweevil hasbeenrecordedattheCampSanLuis

Obispo(HardingLawsonAssociates1995),andSanSimeoncolonies(Turnerin

Chipping1994). However,inadequateinformationexiststo determinethe

population-leveleffectsoftheweevil andwhethercontrol is needed(Chipping

1994,HardingLawsonAssociates1996). Theweevilhasaffectedothernative

thistlesaroundtheUnitedStates(Loudeet al. 1997,Strong 1997).

ConservationEfforts

Thesituationfor ChorroCreekbog thistlehasimprovedsinceits listing in 1994.

Currently,multiple coloniesat four locations(LagunaLake,ChorroCreek,

PerfumoCanyon,PenningtonCreek) aresecuredfrom development. At onesite

on SanSimeonCreekthelandownershaveenteredintoavoluntaryprotection

agreementwith TheNatureConservancyandparticipatein amonitoringprogram

for thethistle. TheDepartmentof FishandGamefundedfield investigationsin

1993 to identify extantcolonies,searchfor additionalsites,and describepotential

introductionsitesat morethan50 specific localitiesaroundSanLuis Obispo

(Chipping1994).

Grazingexclosureshavebeeninstalledaroundsomeor all coloniesat Pennington

Creek,LagunaLake,andChorroCreek. TheCaliforniaMilitary Departmenthas

fenced,restored,andmonitoredtheChorroCreekbogthistleat CampSanLuis

Obisposince1994(HardingLawsonAssociates1995, 1996). Currentlythe
Military Departmentis studyingtheeffectson theChorroCreekbogthistleof

experimentalshort-termuseofthesiteby cattle.

Most recently,in 1997,anagreementwasreachedaspartofadevelopment
approvalprocess,wherebytheCity of SanLuis Obispowill receiveover350

acresin the PerfumoandFroom Creekdrainages.Theselandssupportat least
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threepreviouslyrecordedcoloniesof ChorroCreekbogthistle from thePerfumo

Canyonlocationandat leastonecolony on upperFroomCreekthathadnotbeen

recorded.This is thesouthernmostprotectedsite in this taxon’srange.

Pismoclarkia (Clarkia speciosassp.immaculata)
RecoveryPriority 2C (SeeAppendixA)

TaxonomyandDescription

Pismo clarkia(Clarkia speciosassp. immaculata)(Figure7), amemberofthe

four o’clock family (Onagraceac),wasfirst collectedin CarpenterCanyonby

FrankHarlanLewis andMargaretEnsignLewis in 1947. Theirmonographon the

genusClarkia (Lewis andLewis 1955)describedtheplant for thefirst time. The

plantis anerectannualherb,with wiry, branchedstemsup to 5 decimeters(20

inches)long;thepetalsarewhiteor cream-coloredatthebase,shadinginto pink

or red-lavenderin theupperpartandare1.5 to 2.5centimeters(0.6to 1.0 inch)

long. It is distinguishedfrom thesubspeciesspeciosaby its lai~erflowers andthe

patternofpetalcolor. In his flora of SanLuis ObispoCounty,Hoover(1970)

notesthegeographicalseparationbetweenPismoclarkiaandthesubspecies

speciosa.Thelattersubspeciesoccursnorthof SanLuis Obispofrom theSanta

Lucia rangeto theSalinasRiverdrainage.

Historical andCurrentDistribution

This plantis very narrowly distributedon coastalmarineterracesin a 10 to 15

mile stretchofcoast,from southofSanLuis Obispoto NipomoMesain western

SanLuis ObispoCounty(Fig. 1). About sixteenoccurrenceshavebeenrecorded

(Table2). Threeofthesearebelievedto be completelyextirpated,five others

havebeenpartially destroyedby residentialand golf coursedevelopment.The

four largestsiteshavebeenestimatedto support1,000to 3,000plantseachand

thesmallestfewerthan50 plants.

HabitatDescription

Pismo clarkiatypically occursin fine,dry, sandysoils, derivedfrom ancient

marineterraces,in grasslandsoropeningsin chaparralandoakwoodlandsat

elevationsbelow 600 feet.
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Figure 7. Pismo clarkia (Clurkia speciosa ssp. immaculuta)
Photo from U.S. Fish and Wildlife Service, Ventura.
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Table2. Recordedpopulationsof Pismoclarkia,SanLuis ObispoCounty,California.

NDDB

Number Location No. of Individuals Ownership Comments

2 OrmondeRoad 1,000— 2,000(NDDB 1987 & 1997) Private(most),

County (ROW)

Roadsidemowingon right-of-way(ROW).

3 PriceCanyon Historic,not relocated.

4 CarpenterCanyon ~—30(NDDB 1987) Caltrans(?),
Private

At roadedgewith minimal habitatavailable.

5 PriceCanyon 1,000—2,000(NDDB 1985 & 1987) Private(most),

County(ROW)

Grazedandinroadright-of-way. Bisectedby PriceCanyonRoad.

6 GroverCity Private Portionlostto developmentby 1987.Statusof remainderunknown.

7 AG Cemetery EXTIRPATED

8 JamesWay <200(Steeck,pers.obs. 1997) Private Severalcoloniespreservedinopenspace,fenced;othersdestroyed,
with reseedingas mitigation.

9 OakParkSchool EXTIRPATED

10 Black LakeCanyonarea 600 (Oyler in litt. 1992) Private Developmentpending.Mitigation includesreseeding.

11 Highway227 100 — 1,000 in 1992(Keil, in ligt.
1997)

Private Consideredfor developmentin 1992. Not developed.

12 PismoCreek >20(O’Neil, in lift. 1997) Private Proposedfor development.Earlyplanningstages(1997).

13 GraggCyn severalthousand(NDDB 1998) Private Initially proposedfor development;no proposalcurrentlypending.

14 OakParkRoad > 3,000, over 50-60 acres (Interface

1996)

Private Proposedfor development.

15 Black LakeCanyon
SouthWillow Road

15+ (McLeod1989,1992) Private Developmentpending. Siteto remainas undeveloped,in
undevelopedopenspace.

16, 17 Black LakeCanyon
North Willow Road

Private Original sitescrapedduring golf coursedevelopment.Soil andseed
movedasmitigation.



Life History

Pismoclarkia is anannualherbthat typically flowersfrom May throughJuly,

occasionallyextendinginto September.It hasbeennotedthatplantsdo not

necessarilyappearin the samelocationsin consecutiveyears(Dunn, in litt. 1987;

Oyler, pers.comm. 1997),suggestingthata soil seedbankmayexist. Seedsare

notknownto haveany specializeddispersalmechanism.No further information

on life histoiy is currentlyavailable.

Reasonsfor DeclineandThreatsto Survival
At leastthreehistoricalpopulationsarebelievedto havebeenextirpatedand at

leastfive othershavebeenpartiallydestroyedby housingor golf course

developmentsor arelocatedwheredevelopmentshavebeenapproved.Extant

populationsareon privatelandsandarethreatenedby continuingresidentialand

commercialdevelopment,roadmaintenanceactivities,andpossiblygrazingand

competitionwith non-nativegrasses,includingveldt grass. Mitigation efforts

havefrequentlyinvolved experimentalattemptsto establishpopulationsin

dedicatedopenspaceareas.To theService’sknowledge,noneof theseattempts

havesuccessfullycreatedviable,self-sustainingpopulations.

ConservationEfforts

This specieswaslisted by theStateofCaliforniaFishandGameCommissionas

Rarein 1978. A small amountof seedfrom two populationsis beingmaintained
for conservationpurposesin thelong-termseedbankingprogramat RanchoSanta

AnaBotanicGarden(RSABG in litt. 1997). No otherspecies-specific

conservationeffortshavebeenundertaken.Mitigation effortsfor populations

alteredor destroyedby developmenthaveoften involved attemptsto establish

newpopulationsratherthanavoidanceor on-sitepreservationofexisting

populations. Attemptsto re-establishpopulationson undevelopedportionsof

sitesthatwill remainin openspaceareexperimental,however,andshouldnotbe

consideredadequatemitigationunderCEQA. Althoughseveralof thepopulation

creationefforts aretoo recentto evaluatesuccess,similar activitieswith otherrare

annualspecieshavemostoftenfailed(Fiedler1991).
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6. RecoveryStrategy

This planaddressesrecoveryofthreeofthespeciescollectively: Morro

shoulderbandsnail, Morro manzanita,andIndianKnob mountainbalm.Thesnail

andthemanzanitahavenarrowdistributionsprimarily southofMorroBay on

Baywoodfinesandssoils. Five ofthesix knownoccurrencesofthe

mountainbaimalsooccurin this regiononBaywoodfine sandsandadjacentsoils.

Recoveryoftheremainingtwo species(ChorroCreekbogthistleandthePismo

clarkia) is addressedindividually becausetheirdistributionsandhabitatsdiffer
from thoseof theMorro Bay species,andfrom oneanother.

Morro BaysDecies(Morro manzanita.Indian Knob mountainbaim. and
Morro shoulderbandsnail

)

A coordinatedapproachto maintainingthemosaicof dune,coastalscrub,coast

live oak,andmaritimechaparralvegetationwherethe listed Morro Bay species

occuris essentialto their recovery. Theseplantcommunitiessupportseveral

otherlisted andsensitivespeciesin theareasouthofMorro Bay including:

MonoBay kangaroorat (Dipodomysheermannimorroensis)(endangered)

Monobluebutterfly (Icaricia icarioidesmorroensis)(sensitive)

beachspectaclepod(Dithyreamaritima) (sensitive)
splittingyamlichen (Sulcariaisidi~fera) (sensitive)

Listed andsensitivespeciesthat occurwithin theboundariesoftheConservation

PlanningAreasidentifiedin thisplan,but in plantcommunitiesor habitats

adjacentto the oneswith theplan’s species,include:

westernsnowyplover (Charadriusalexandrinusnivosus)(threatened)

Mimic tryoniasnail(Tryonia imitator) (sensitive)

Californiaseablite(Suaedaca/~fornica)(endangered)

saltmarshbird’s-beak(Cordylanthusmaritimusssp.maritimus)(endangered)

Severalotherlisted andsensitivespecies(e.g.,Californiared-leggedfrog [Rana

auroradraytoniil andsouthernseaotter[Enhydralutris nereis])occurin the

Mono Bay area,but do not typically co-occurwith the listed taxafor whichthis

planwasdevelopedanddo not occurin theConservationPlanningAreas.
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Thisrecoveryplanemphasizesconservationofthe largestremainingtractsof

intactnaturalhabitatthroughouttherangeofthethreelisted MorroBay species

includedin this plan. An approachthatintegratestherecoveryofthesethree

specieswith theendangered,threatenedandsensitivespecieswith whichtheyco-

existoffersthebestopportunityfor success.Shouldhabitatconservationefforts

fortheselisted speciesfail, it is possiblethatnewlistingscouldbecomenecessary
andtheMorro manzanitamaybe reclassifiedasendangered.

To coordinaterecovery,this planroughly delineates“ConservationPlanning
Areas”where:

(1) thedistributionsoftheMorro manzanita,Morro shoulderbandsnail, and

IndianKnob mountainbalmoverlaporarecontiguouswith one another,with

historic or occupiedhabitatfor theMorro Bay kangaroorat, andwith the

distributionsof othersensitivespecies.Theseareasoffer thebestopportunity to

focusrecoveryandmanagementefforts on biologically rich naturalcommunities.

Theoccurrenceof multiple speciesofconcernemphasizestheneedto managefor

healthy,unfragmentedbiological communities,ratherthanfocusingon aspecies-

by-speciesapproach.

(2) naturalhabitatsarerelatively largeandunfragmentedby development.

Althoughgrowth ofthehumancommunityof Los Ososhascausedsubstantial

habitatlossandalteration,relativelyunfragmentednaturalareasstill exist.

Typically, largerhabitatswill havelost fewerof theirbiological componentsand

aremorelikely thansmall areasto maintaincommunityandecosystemprocesses

(e.g.,foodwebs,pollination andseeddispersalmechanisms,nutrientcycling, and

fire/flood regimes).

(3) naturalhabitatsare in public ownershiporareadjacentto areasthatare

alreadysecuredandareto be managedfor theirbiological diversity. Two ofthese

ConservationPlanningAreas—theMorro Spit and WestPecho—arelocated

primarily on StateParklands. Ownershipattwo others—SouthLos Ososand

NortheastLos Osos—issplit amongStateParks,the County,andprivate

individualsandcompanies.

ConservationPlanningAreasaredelineatedto focusconservationactivitieson

landsthat supportnumerouslisted andsensitivespeciesandwhererecovery
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potentialis high. Substantialprotectionoflandwithin theConservationPlanning

Areaboundariesis essentialto therecoveryofthethreespecies,andthisrecovery

planplacesahigherpriority on securingunprotectedlandsinsidethefour

ConservationPlanningAreasthanoutsideof them. Implementingthisrecovery

planwill requirecooperationamongthevariouslandowners.

Onelimitation of thisplan is the lackofinformationavailableonhabitatuseby

theMorro shoulderbandsnail. Most ofthedistributionalinformationavailableon

theMorro shoulderbandsnail is presence/absencedata,from whichthesizeor

viability ofpopulationscannotbe inferred. Therefore,all sitesoccupiedby the

Morro shoulderbandsnailare consideredimportantfor its recoveryandtheir

relativemerits for protectionwill be assessedon asiteby sitebasis.

TheConservationPlanningAreasarediscussedbelow. Theirboundarieshave

beenroughlydelineatedusing 1995aerialphotos,andareshownin Figure 8.

• Morro Spit ConservationPlanning Area includesthe lengthofthespitand

theforeduneareasextendingsouthtowardHazardCanyon. Thespit’s
windwardside andits northendarenon-vegetated;patchesof vegetation

occuralongits leewardsideon Morro Bay. This ConservationPlanningArea

provideshabitatfor theMorro shoulderbandsnailin dunescrubvegetation,

andsupportsbreedinghabitatfor westernsnowyplovers,alsofederally listed

asthreatened.Populationsofsensitivespeciessuchasbeachspectaclepodand

Californiaseablitealsooccurin this area. This ConservationPlanningAreais
in public ownership; mostof its landsaremanagedastheMorroDunes

NaturalPreservein Montai’ia de Oro StatePark. TheCity of Morro Bay
managesthenorthend ofthespit.

• WestPechoConservationPlanning Area lies to theeastof theMorro Spit

ConservationPlanningAreaandis boundedon theeastby PechoRoadand

thecommunityof Los Osos; it extendsnorth to theBay andsouthto Hazard
Canyon. Elevationsrangefrom sealevel on theBay to about75 meters(250

feet)alongits southeasternedge. Vegetationassociationsincludecoastaldune

scrub,with coastalsagescrubcloserto HazardCanyon. This Conservation

PlanningAreasupportstheMorro shoulderbandsnail, low-densityMorro

manzanitastandsalongits southeasternedge,andCaliforniaseablite—all
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federallylisted species. It alsosupportsseveralsensitivespecies,including

theMorro bluebutterfly, aswell ashabitatfor theMorro Bay kangaroorat.

Mostofthis ConservationPlanningAreais within MontafiadeOro StatePark.

TheCaliforniaDepartmentofFishandGameownsan ecologicalreservein

thisConservationPlanningAreawhich is managedcooperativelywith

adjoiningStatePark’sproperty. Privatelyownedlandsoccuralongits
northeasternborderwithin thecommunityof Los Osos.

SouthLos OsosConservationPlanning Area is boundedon the westby
PechoRoad,on thenorthandeastby residentialdevelopmentin the

communityofLos Ososandagriculturalfields; it extendsinto Montafiade

Oro StateParkto encompassthedistributionofMorro manzanitaandIndian

Knob mountainbalm.This ConservationPlanningAreais on theslopesofthe
IrishHills from about60 to 300 meters(200to 1000 feet)elevation.It

containsmostoftheremainingMorro manzanita,andfive of thesix known

occurrencesoftheIndianKnob mountainbalmon its upperslopesin Morro

manzanitachaparral,andmaritimechaparralcommunities. On its lower

slopes,southofHighlandDrive, it supportstheMorro shoulderbandsnailand

perhapsthelastknownpopulationoftheMorro Bay kangaroorat. Muchof

this ConservationPlanningAreais in privateownership; thesouthernportion
is within Montafiade OroStatePark.

• Northeast Los OsosConservationPlanning Area includesundeveloped

areasbetweenLos OsosCreekandBaywoodParkandis divided by South
Bay Boulevard. Its elevationrangeis from sealevel to about30 meters(100

feet). Vegetationis dominatedby variantsofcoastalsageanddunescrub,

with scatteredstandsofmanzanitaandcoastlive oak. It supportstheMorro
shoulderbandsnail,Morro manzanita,mimic tryoniasnail,Morro blue

butterfly, splitting yamlichen,dunealmond,historicalhabitatfor theMorro

Bay kangaroorat, and anunusualcommunityofdwarfedcoastlive oaks. This

ConservationPlanningArea includestheState-and County-ownedElfin

ForestPreserve,portionsofMorro Bay StatePark,andprivatelyownedlands.

Oncelandsaresecured,managementwill be requiredto ensurethattheecosystem

processesandcommunityinteractionsto whichthesespeciesareadaptedstill

function. Theencroachmentofnon-nativespeciesinto thecoastalandinland
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habitatsaroundMorroBay alreadypresentsasignificantmanagementchallenge.

Methodsmustbedevelopedto controlthemwhile avoiding substantialnegative

effectsto associatednativeorganisms.BecausethenativehabitatssouthofMorro

Bay havebeenreducedin extentand fragmented,theopportunitiesfor dispersal

andrecolonizationby theMorro Bay speciesaresubstantiallydiminished. Active

managementis neededto maintainandsufficientlyrestorethemosaicof

biological communitiesto permittherecoveryofthe listed Morro Bay speciesand

halt thedeclineofotherspeciesofconcern.

Chorro Creek bo~ thistle
The focusof recovery for the Chorro Creek bog thistle is to securepopulations

from developmentandprotectspringsandspringsourcesfrom modificationsthat
wouldbedetrimentalto thethistleor its wetlandhabitat. Securedsitesshould

includeadequatesurroundinghabitatto allow for populationexpansionandto

supportpollinatorsandotherkey ecologicalinteractions.It is also ofhighpriority
to evaluatetheeffectsof landmanagementpractices,particularlylivestock

grazing,on this species,asseveralpopulationsarecurrentlysubjectedto cattle

use. Theintensityandtiming ofcattleuseat asitemaydeterminethethistle’s

response.

Pismo clarkia
Securingprotection for large,self-sustainingpopulationsis theprimaryrecovery

need for Pismo clarkia. Only onenaturallyoccurringpopulationis currently

protected.Securedsitesshouldincludeadequatesurroundinghabitatto allow for

populationexpansionandmovementandto supportpollinators. Habitatmaybe

securedthroughfeepurchase,conservationeasements,andset-asidesas

mitigationunderCEQA. All local leadagenciesmustbeinformedofthe

importanceofconservingnaturallyoccurringpopulationsofthis speciesin open

space,ratherthanallowing experimentaltranslocationofpopulationsinto

unoccupiedhabitat. Habitatmanagementfor securedsitesshouldfocuson

controllingnon-nativespeciesthat might competewith theclarkiaandcontrolling

thesecondaryeffectsof adjacentlanduseson theclarkia,particularlywhen

protectedareasaresmall. Thecombinedeffectsofgrazingandcompetitionwith

non-nativegrasseson this speciesshould alsobeevaluatedto determinehow

currentgrazingpracticesaffectthestatusoftheclarkia.
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Figure8. ConservationPlanningAreasfor Morro Bay Species

Other Habitat Areas:
A Los OsosOaksPreserve
B BuckskinSite

ConservationPlanning Areas:
1 Morro Spit
2 WestPecho
3 SouthLos Osos
4 NortheastLos Osos

~ PotentialRestorationCorridor

N;

3
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SCALE

Source: US Fish andWildlife Service;SLO CountyPlanningDepartment;CrawfordMultan & ClarkAssociates
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II. RECOVERY

Objectivesand Criteria

Morro ShoulderbandSnail

The recovery objectivefor theMorro shoulderbandsnail is delisting.

Downlisting for the Morro shoulderbandsnailcanbe consideredwhensufficient

populations and suitable occupiedhabitats from all four ConservationPlanning
Areas (Morro Spit, West Pecho,South Los Osos,and Northeast Los Osos)are
securedandprotected.Theseareasshouldbe intactandrelativelyunfragmented

by urbandevelopment. Snailpopulationsmustbe largeenoughto minimize the

short-term(next50 years)risk of extinctionon any ofthefour Conservation

PlanningAreas,basedonresultsof tasks3.2.1.1,3.2.1.2,and3.2.1.3andon at

leastpreliminaryresultsfrom task4.1. Downlisting alsorequiresthatpotential

habitatwithin thesnail’s historic rangewill havebeenidentifiedand surveyedto

seeif undiscoveredpopulationsexist. Shouldsurveyslocateadditional

populations,especiallynorthof Morro Bay,recoverycriteriawill haveto be

evaluatedandrevised.

Delistingcanbeconsideredfor theMorroshoulderbandsnailwhenhabitatsfrom

all ConservationPlanningAreas(and,if necessary,any newly located

populations)aresuccessfullymanagedto maintainthedesiredcommunity

structureand securedfrom threatsofdevelopment,invasionofnon-nativeplants,

structuralchangesdueto senescenceof dunevegetation,recreationaluse,

pesticides(including slug andsnail baits),parasites,and competitionorpredation

from non-nativesnail species. Resultsofrecoverytasksmustcontinueto a low

medium-to-longtermrisk ofextinctionfrom any ofthefour Conservation

PlanningAreas.
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Morro Manzanita

Therecoveryobjectivefor Morromanzanitais delisting.

Morromanzanitacanbeconsideredfor delistingwhenall threeofthefollowing

havebeenachieved:(1) 90 percentofexistingacreagesupportinghigh (75-100

percent)andmedium(25-75percent)coverofMorromanzanitaand85-90

percentof low (1-24percent)coversupportingMorro manzanitaaresecuredfrom

human-inducedthreatsin preservesin theNortheastLos Osos,SouthLos Osos

andWestPechoConservationPlanningAreaswith no greaterfragmentationby

roads,residences,orotherareasofhumanusethancurrentlyexists,(2) evidence

thattheacreageandapproximatecoverclassesof Morro manzanitain preserves

canbe maintainedovertime andthatpreservesarenotmadeunmanageableby

small size,proximity to urbandevelopment,or fragmentation,and(3) site-specific

managementplanshavebeensuccessfullyimplementedfor thepreserves.

Becausehabitatin theConservationPlanningAreasmustremainunfragmentedto

recoverthis species,habitatattrition mustberestrictedto isolatedorremnant

patchesofMorro manzanitathatareunlikely to be viableoverthe long term.

Highestpriority for securingsitesshouldbegivento standswhereMorro

manzanitais the dominantin termsof cover,wherelargeblocksofoccupied

habitatarestill present,andwhereMorromanzanitahabitatcanbesecuredthat

abutsotherprotectedlands,asin theSouthLos OsosConservationPlanningArea.

Indian Knob Mountainbalni

Thecurrentrecoveryobjectivefor IndianKnob mountainbalmis reclassification

to threatenedstatus. TheServiceis providingonly downlistingcriteriaat this

time, becausesolittle informationis availableon this species’reproductive

biology, demography,andresponseto fire, andwhetherexistingoccurrencesare

composedof oneormultiple geneticindividuals. As managementandlife history

informationbecomeavailable,recoverycriteriawill be revisedanddelisting

criteriawill be developed.

IndianKnob mountainbalmcanbeconsideredfor downlistingwhenall threeof
thefollowing havebeenachieved: (1) atleastfive occurrencesfrom throughout
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its rangeare on landssecurefrom human-inducedthreats,(2) surroundinghabitat

is protectedin amountsadequateto permitmanagementofthevegetation

communityusingprescribedfire, if it is deemedbeneficial for thespecies,and(3)

populationsareprojectedto be self-sustainingandeitherstableor increasingas

determinedfrom long-termmonitoringandresearchresults.

Chorro Creek BogThistle

Thecurrentrecoveryobjectivefor ChorroCreekbogthistle is reclassificationto

threatenedstatus. TheServiceis providingonly downlistingcriteriaat this time,

becausesolittle informationis availableon this species’hydrologicneeds,

pollinationbiology,requirementsfor seedlingestablishment,anddemographic

fluctuationsin responseto environmentalvariation. As informationon life history
andmanagementbecomeavailable,recoverycriteriawill be revisedanddelisting

criteriawill be developed.

ChorroCreekbogthistlemaybe consideredfor downlistingwhen(1) populations

from throughouttherangeofthis species,eachmadeup ofmultiplecolonies,and

theirhabitatat six sitesaresecurefrom human-inducedthreats,including water

diversionsor drawdowns, (2)at leastthreeofthesesitesarein protectedareasof
greaterthan 100 acresandpopulationsaredeemedviableandstableor increasing

asdeterminedby monitoringoveraprecipitationcycle thatincludesmultiple

yearsofbelowaveragerainfall, (3) protectedsitesarebeingmanagedin a way

thatwill supportthecontinuedexistenceofChorroCreekbogthistlepopulations

andtheirwetlandhabitats,and(4)managementis effective,asshownby at least

tenyearsofmonitoring.

PismoClarkia

Thecurrentrecoveryobjectivefor Pismoclarkia is reclassificationto threatened

status. TheServiceis providingonly downlistingcriteriaat this time, becauseso

little informationis availableon thisplant’sreproductivebiology, soil seedbank

dynamics,responseto livestockgrazingandpopulationdynamicswithin its

grasslandhabitat.As informationon life history andresponseto management
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activitiesbecomesavailable,recoverycriteriawill be revisedanddelistingcriteria

will be developed.

Pismoclarkiacanbeconsideredfor downlistingwhen(1) eightpopulationsareon
landssecuredfrom human-inducedthreatswith adequatesurroundinghabitatto

permitnaturalpopulationexpansionandmovementassuitablemicrohabitatsshift

in the landscape,(2) theeightprotectedpopulationsrepresenttheplant’sentire

range,(3) thesepopulationsmustbe large,stableor increasing(aminimumoften

yearsofmonitoringis neededbecausepopulationsizesfluctuatedueto

precipitation),and(4) managementofthesepopulationsandassociatedlandsin

thefuturemustbe reasonablyassuredfor thelong term,andmustbe effective,as

demonstratedby stableor increasingpopulations.

NarrativeOutline

1. Securepopulationsandhabitaton unprotectedlands.

Methodsfor securinglandsincludein-feepurchase,gifts ofeasementorfee

interestby thepropertyowner,deedrestrictions(providedrestrictionscannotbe

changedprivatelywithouttheknowledgeof Federal,StateandCounty agencies),
acquisitionof propertyrights (e.g.,developmentrights) orpermanentconservation

easements.

1.1 Morro Bay Species:

A substantialamountof the landwithin theSouthLos OsosConservation

PlanningAreais proposedor beingconsideredfor developmentandshould
be secured.Unprotectedlandsalsooccurin theNortheastLos Osos

ConservationPlanningArea. TheWestPechoConservationPlanningAreas
is primarily in public ownership,managedby StateParksandtheDepartment

ofFishand Game,althoughimportantsnailhabitatremainsin private

ownership.TheMorro Spit is in public ownership,managedby StateParks

andtheCity of Morro Bay.
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1.1.1 Secureprimarysites:

TheSouthLos OsosConservationPlanningAreasupportsthegreatest

densityof Morro manzanita,threeofthesix populationsof the

mountainbalm,habitatfortheMorro shoulderbandsnail, andperhaps

thelastextantpopulationof theMorro Bay kangaroorat, andis

adjacentto StateParkslandsalongpartof its border.

TheNortheastLos OsosConservationPlanningAreasupportsthemost

northernintactpopulationofMorro manzanita,theMorro shoulderband

snail,habitatfor theMorro kangaroorat, andseveralothersensitive

species.

To promotetherecoveryof thesespecies,landssecuredwithin the

conservationplanningareasshouldbe contiguousandtheyshouldbe
configuredwith low perimeter-to-arearatiosto minimizethe effectsof

surroundinglanduseson protectedareas(e.g.,invasionby non-native

landscapingplants,incursionby pets,pesticidedrift, excessive

irrigation). Whennewresidentialareaswill borderprotectedareas,

bufferzonesforfire controlshouldbeincludedaspartofthe

communityreceivingthefire protection,ratherthanpartofthe

conservationlands. Buffer zonesshouldnotbe countedaspartofthe

habitatconsideredessentialfortherecoveryof thespecies.

1.1.2 Conductsurveysto evaluatethe relativeimportanceof

secondarysites,dispersalcorridors,andotherareasof

potentialhabitat(exampleareasareshownin Figure8 as

“other habitatareas”)and secureasnecessary

ThecurrentdistributionoftheMorro shoulderbandsnail should be

clarified throughsurveysofpotentialhabitat(e.g., Los OsosOaks

Preserve).Aerial photosfrom the 1940sshowlargeamountsofcoastal

scrubin what is nowthedevelopedcommunityofLos Osos. Surveys

of boththefragmentedin theinterior of Los Osos,andthehabitatson

thecommunity’sperimeterwill clarify recoveryoptionsfor this species.

Surveysof historicallocationsnorthof Morro Bay havenotrelocated
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Morro shoulderbandsnails; however,the locationofhistorical

collectionssouthofCayucos,in particular,shouldbe resurveyedovera

numberof years,in caseasmall populationstill existsthere.

Dependingon theperiodofisolation,therecouldbe substantialgenetic

differencesbetweenpopulationsofsnailsfrom thenorthandsouthof

themouthof Morro Bay dueto geneticdrift or local selection. If found,

populationsnorthofMorro Bay shouldbe secured.

TheFishandWildlife Serviceis currentlyfundingsurveysfor this

speciesattheElfin ForestofMorro BayStatePark,theMorro Dunes

StateReserve,Montai’ia de Oro StatePark,andMorro StrandState

Beach.

1.2 SecureChorroCreekBogThistlecurrentlyon unprotectedlands

Fourofthe eightsitescurrentlyhaveland-usedesignationsthatprovide

protectionfrom development;coloniesatone additionalsitehavevoluntary

protectionby thelandowner. Thesitewith voluntaryprotectionis especially

importantasit representstheonly protectedcolony in thenorthernrangeof
thebogthistle. In securinglands from development,it is essentialto include

thespringsources,adequatehabitatfor pollinators,andadequatelandsto

buffer thepopulationsfrom surroundinglandusesandallow for population

expansionandmovement.

1.3 SecurePismoClarkia currently on unprotected lands

Currentlyonly onenaturallyoccurringpopulation,in asmall openspacearea

within aresidentialdevelopment,is securedfrom development.In securing

sites,priority shouldbe givento largepopulationswith adequatesurrounding
landsto preventsitedegradationby thesecondaryeffectsofadjacentlanduse

(e.g.,irrigation,herbicidedrift, landscapewastedumping,encroachmentby

non-nativespecies,vegetationmanagementfor fire protectionactivities).

Configuringopenspaceareasto maximizeareawhile minimizing perimeter
will typically helpreducetheseeffects. Sitesshouldbe largeenoughto

allow populationexpansionand movement(assuitablemicrohabitatsshift in

the landscape)and shouldincludeadequatehabitatfor pollinators.
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1.4 Survey potential habitat to identify additional populations ofPismo
clarkia and secureas necessary

A propertyat IndianKnob, onwhichtheCity of SanLuis Obispoholdsa

conservationeasement,is within the range ofthis species,has some
protection,andmaysupportpotentialhabitatfor thisspecies.Thissite

shouldbe surveyedfor Pismoclarkiaasshouldotherunsurveyedhabitat

within its range.

2. Managesecuredlandsto control or eliminate other known threats

Althoughhabitatalterationthroughdevelopmentis currentlythemostsubstantial

and irreversiblethreatfacingall of thespeciesin this plan,themanagementof

landssecuredfrom developmentwill remainaformidabletask,mademoresoin

thosecaseswherethesecuredhabitatsareadjacentto highdensityresidentialand

urbandevelopment.

2.1 Managesecured lands for Morro Bay species

Threats identified to date are discussedbelow. Additional threats may
becomeapparent as focusedresearchis completedand if newpopulationsare

discovered.As newthreatsarise,managementactionsto reduceoreliminate

theireffectson theMorro Bay speciesshouldbe implemented.

2.1.1 Collaboratewith landowners and responsibleentities to
control threats on securedlands

For ConservationPlanning Areas that contain securedlands under
multiple ownerships,a working group or other methodwill be needed
to coordinatemanagementactionsbetweenparcelsand to share
informationon effectivemethodsofcontrollingthreats(e.g.,

eradicationorcontrolofnon-nativespecies,eliminatingillegal off~

highway vehicle[OHVJtrespass).
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2.1.1.1 Developand implementstrategiesto control or
eliminate illegal OHY useon securedlands

Currently,OHV usedegradeshabitatin theSouthLos Ososand

WestPechoConservationPlanningAreas. Oncelandsare

secured,OHV traffic in theseareasshouldbe managedto
preventfurtherhabitatdisturbanceanddegradation.

Managementprograms(i.e., education,postedrestrictions,
and!orphysicallyrestrictingaccess)for controllingor

eliminatingOHV useshouldbe developedandimplementedin

cooperationwith theCaliforniaDepartmentofParksand

Recreation.

2.1.1.2 Developand implement strategiesto control non-
native plant species

Veldt grass,eucalyptus,and the iceplants (Conocosiaand

Carpobrotus)arethenon-nativeweedyspeciescurrentlyof

greatestconcernin thehabitatsoftheMorro Bay species.These

specieshavethepotentialto competeaggressivelywith native

species,particularlyafterfiresor soil disturbance.Conocosia

hasseedsthatarewind- andbird-dispersed(Tyler andOdion

1996;V. Cicero,pers.comm. 1998),soeliminationfrom the

boundariesof abumorpreservesitemaynot adequatelyreduce
its establishmentin anarea.Carpobrotusseedsaredispersed

throughthefecesofherbivores,which maybe particularly

attractedto recentlyburnedsitesdueto thenewgrowth of
nativeshrubs(Tyler andOdion 1996).

Controlefforts shouldbeprioritized,with considerationgivento

theaggressivenessof theinvader,its potentialto alterthe

functioningandcompositionofthenativecommunity,the

effectivenessof thecontrolmethod,thefutureplansfor thesite,

andthepotentialfor reinvasionfrom surroundingsources.
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Methodsto removethesespeciesincludehandpulling or other

manualremoval,localizedherbicideapplications,orbiocontrol.

Eucalyptusis oftenremovedmanually,followed by herbicide

treatmentofthecuttrunk andresprouts.Dueto thechemical

componentsofeucalyptusleaflitter, restorationactivitiesmay

beneededbeforethesitewill againsupporta nativeplant

community(JonesandStokesAssociates1997). Handremoval

ofveldt grassis difficult becauseofits pervasiverootsystem

andtendencyto breakatthenodes(TylerandOdion 1996). The

regenerationofthe iceplantsvia stempiecesmakehandremoval

ofthosespeciesextremelydifficult. TheServiceis not awareof

any effectivebiocontrolagentscurrentlyin usefor thesespecies.

Theeffectivenessofmethodsto controlnon-nativespeciesmust

be assessedwith respectto collateraldamageinflicted onnative

organismsin thesurroundingcommunity. Controloffig-

marigoldhasbeenattemptedontheMorro Spitusingherbicide

applications.Thiswashaltedin 1996afier theParknoted

Morroshoulderbandsnailsundericeplantmats(V. Cicero,pers.

comm. 1996).

2.1.1.3 Develop and implement fire managementprograms

2.1.1.3.1 Developand implementprescribed burn
plan to maintain a mosaic ofvegetation
typesnecessaryfor recovery ofMorro
Bay species

Prescribedburn guidelinesshouldbe developed.For

example,bumsshouldbe conductedin amosaicpattern

to ensurethat speciesin adjoiningareaswill havethe

opportunityto colonizetheburnedareas. Adjoining
plots shouldnot be burneduntil severalyearsof

monitoringsuggeststhatthepreviouslyburnedareas

havebeenrecolonizedby thetargetspecies.To

increasethetargetspecies’opportunityto colonizethe
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burnedareas,theshapeoftheareasto beburnedshould

be chosento maximizetheperiphery(i.e., allowing

moreentranceareafor immigration). Bumedareas

shouldbemonitoredfor any invasionsof non-native
plant species.Pre-bumcontrol ofnon-nativeplants,

both to reducetherisksof fire escape(asin theremoval
ofEucalyptussp.)andthelikelihood orextentof

invasionby non-nativesafterthefire, shouldbe

conducted.Bum prescriptionsshouldfollow the

guidelines.

2.1.1.3.2 Developand implementstrategy for
wildfire suppressionin areaswith high

fuel loads

Agencieswith trustresponsibilitiesfor thesensitive

biologicalresourcessouthofMorro Bay shouldwork

with the CaliforniaDepartmentofForestry,local

agenciesandconcernedpartiesto assurethattheir

strategiesfor wildfire preventionandsuppression

protectthearea’ssensitivebiological resourceswhile

minimizingtherisk to humanlife andpropertyon the

wildlandlurbaninterface.Defining appropriateand

inappropriatepost-fireactivitiesis particularly

important,suchasseedingorrevegetatingfor erosion

control.

2.1.2 Preventpotentialintroductionof non-nativepredatory

snailson securedand adjacent lands

Any introductionof non-nativesnailsinto SanLuis ObispoCounty

shouldbe preventedto avoidthepotentialthreatsofpredationand

competitionwith thenativeMorro shoulderbandsnail. California

DepartmentofFishandGameandtheCountyDepartmentof

Agriculture shouldcontinuecurrentprohibitions,programsand
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activitiesthatpreventordiscourageany future introductionofnon-

nativepredatorysnailsinto SanLuis Obispoandadjacentcounties.

2.1.3 Discouragepesticide(e.g.,molluscicide)applicationson

areasadjacent to habitat

Any pesticideapplicationson areasadjacentto habitatmustbedesigned

to avoidharmingpopulationsofMorro shoulderbandsnails. Some

habitatareasof theMorro shoulderbandsnailareadjacentto residential,

agricultural,andpublicdevelopment.Publicawarenessandappropriate

limitations shouldbe establishedto limit thepotentialfor adverse

effectson thesnail’spopulations. Publicawarenessandappropriate

limitations shouldbe developedin coordinationwith theCounty

Departmentof Agriculture andin keepingwith theprotectionprovided

to theMorro shoulderbandsnailby the EndangeredSpeciesAct.

2.2 Managesecuredland for Chorro Creek bogthistle

Oncesitesaresecured,managementefforts shouldfocuson protectingspring

sourcesandevaluatingappropriatelandmanagementstrategies.Otherthreats

maybecomeapparentasmonitoringandfocusedresearchis completedandif

newpopulationsarediscovered.As newthreatsarise,managementactionsto

reduceor eliminatetheireffectson theChorroCreekbogthistle shouldbe

implemented.

2.2.1 Modify roadside maintenanceactivities for the bogthistle,
as needed

TheCountyshoulddesignateregionsofCounty roadright-of-ways
wherethethistle growsasenvironmentallysensitiveareas;roadside

maintenancehasbeenidentifiedasapotentialproblemalongPerfumo

CanyonRoad. Roadmaintenanceworkersshouldbe informedofthe

occurrenceof thistle in theseareasanddirectedto avoidthem.
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2.2.2 Protect spring sourcesfor the bogthistle

Themaintenanceofspringsis very importantin protectingthehabitat

ofthebogthistle. Theindirecteffectsofalteringspringflow orquality

on thethistle shouldbe consideredundertheHCP (shouldtherebe any

that includethisplant’shabitat)andCEQA processes.

2.3 Managesecuredlands for Pismo Clarkia

Oncesitesaresecured,managementefforts shouldfocuson controllingnon-

nativespeciesandassessing,andreducingthenegativeeffectsof,

surroundinglandusepracticeson this species.Otherthreatsmaybecome

apparentasmonitoringandfocusedresearchis completedandif new

populationsarediscovered.As newthreatsarise,managementactionsto

reduceoreliminatetheireffectson thePismoclarkiashouldbe implemented.

2.3.1 Control non-native species,including veldt grassand fig-

marigold

Fig-marigold oriceplant(Carpobrotusedulis)and veldt grassshould be
eliminatedfrom the habitatoftheonly knownprotectedsitefor this

species(EO 8, in part)while thesespeciesarestill very limited in

extent. At othersites,non-nativespeciesshouldalsobecontrolledor

removedif theythreatenPismo clarkia.

2.3.2 Modify roadsidemaintenanceactivitiesfor Pismoclarkia

Of thecurrentlyknownsites,only onevery small colonyofPismo
clarkia(NaturalDiversityDataBase[NDDB] occurrence# 4) exists

within (or adjacentto) aStatehighwayright-of-wayunderthe

jurisdictionof theCaliforniaDepartmentofTransportation(Caltrans).

Caltranshasdesignatedthestrip ofhighwayalongwhich it occursas

“environmentallysensitive.”

Severalknownsitesfor this speciesoccuralongCountyroads(NDDB

occurrences2 & 5) andat leastoneoftheseis occasionallymowed,
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probablyfor fire preventionpurposes.Theextentofthesesitesshould

be carefullymappedandtheCountyshouldmodify its mowing regime

andotherroadmaintenanceactivitiesto avoidthefloweringand

fruiting seasonsfor clarkia.

2.3.3 Expandconservationseedcollectionfor Pismoclarkia

Currently,RanchoSantaAnaBotanicGardenhousesconservationseed

collectionsofthis speciesfrom two populations.As anemergency

backupmeasureagainstextinction,seedsfrom severaladditional

populations,preferablyfrom the southernportionof thisspeciesrange,

shouldbe addedto thecollection.

3. Evaluate potential threats and conduct management-orientedresearch

3.1 Conduct habitat-oriented researchfor Morro Bay species

Becauseof theneedto managelargehabitatareasfor thebenefitofmultiple

listed, candidate,andsensitivespecies,habitat-orientedresearchis especially

importantfor theMorro Bay species.

3.1.1 Developmethods to control non-native plant speciesthat
will not threaten populations of listed, candidate, and
sensitivespecies

Control of iceplantsusingherbicideapplicationshasbeenattemptedon

dunesat Morro DunesStatePreserve.Thiswashaltedin 1996afterthe
Parknotedthepresenceoflive Morro shoulderbandsnailsundermats

oficeplant(Cicero,pers.comm. 1996). Methodsshouldbeevaluated

andimplementedto controlinvasivenon-nativeplant specieswithout

threateningpopulationsoftheMorro shoulderbandsnailsor other

listed, candidate,orsensitivespecies.
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3.1.2 Determinemethodsto maintain a mosaicofvegetation
communitiesappropriate for all listed and sensitivespecies

Habitats needto be managedatthecommunitylevel, ratherthanfor

specificspecies,to ensurethat managementmethodsdo not further

endangerorganismsthatarealreadyendangeredby habitatloss. The

effectivenessof prescribedburnsto maintainthemosaicof vegetation
mustbe assessedwith respectto collateraldamageinflicted on native

organismsin thesurroundingcommunity. Forexample,individual

Morro shoulderbandsnailsin theMontafiadeOro StateParkhavebeen

unintentionallykilled asaresultof prescribedburningofcoastalscrub

conductedduringhabitatrestorationfor the endangeredMorroBay

kangaroorat. Prescribedburnsfor restorationshouldconsiderthe

communitylevelandresultin anetbenefitfor thetargetspecies.This

will requiremany steps,ofwhich only two arediscussedbelow:

3.1.2.1 Determinerecolonizationabilities of theMorro
shoulderbandsnail following burning or other
habitat restoration techniques

Useoffire asatool to restoreMorro manzanitachaparralto

previouslydisturbedhabitatsin theWestPechoCPAhasbeen

suggested.Theseareas,althoughtheyonceprobablysupported

high coverofMorro manzanita,now supportcoastalsagescrub

communitiesthat maybe inhabitedby theMorroshoulderband

snail. Beforeburningprescriptionsor restorationactivities are

developed,thepresenceofotherlisted andsensitivespeciesand

theirrecolonizationabilities shouldbe considered.

3.1.2.2 Determinerecolonizationabilitiesof theMorro
manzanita and Indian Knob mountainbalm

following burning or other habitat restoration
techniques.

Where Morro manzanita individuals are old, as in theElfin
forest, the soil seedbankmaybe sparseandviability low (Tyler
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andOdion 1996). IndianKnob mountainbalmalsooccursin

very smallpopulationsoflessthan50 rametsandthesesmall

populationsmaybe producinglittle seed. Regenerationabilities

undera varietyof potentialfire intensitiesshouldbe determined

beforeprescribedburnsareconductedin areaswheretheyhave
thepotentialto substantiallyaffectthesespecies.

3.2 Conductspecies-specificresearch

Althoughmanybasiccharacteristicsofthe life historyofthesespeciesare

known,othercritical aspectsneedto be investigatedto allow refinementof

managementactions.

3.2.1 Conductspeciesspecificresearchon Morro Bay species

3.2.1.1 Determine if brown garden snail is a competitive
threat to Morro shoulderbandand control as
necessary

Competition for food,estivationsites,andespeciallyshelter

sitesbetweenMorro shoulderband and thenon-native brown
gardensnail (Helix aspersa)should be investigated. Preferred

food,estivation,and sheltersitesshouldbe determinedfor both

species.If theresearchresultsshowthatboth snailsusesimilar

resourcesandHelix is acompetitivethreat,adetailedcontrol

strategyfor Helix shouldbe developedandimplemented.The

bestavailablemethodofcontrolfor exoticsnailspeciesthatwill

not alsoaffect theMorro shoulderbandsnail is hand-picking.

This processis very time-consumingandwouldprobablynot

completelyeradicateHelix.

3.2.1.2 Study habitat useand life history needsof the
Morro shoulderbandsnail

Studiesshouldbepefformedto determineif immature standsin

earliersuccessionalstagesoffer morefavorableshelterandlitter
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higherin foodvaluecomparedto maturesenescentstandsof
coastaldunescrub. Documentedobservationsandresearchon

thefeedingbehaviorsofthesnailshouldbe gatheredto

determinetherequiredvegetationneededfor foodresources.

Informationon the snail’s reproduction,growth,anddispersal

capabilitiesshouldalsobe obtained.This informationis needed

to understandtheecological,management,andrecovery

requirementsofthesnail.

3.2.1.3 Identify Morro shoulderbandparasitesand
determine if parasitism rates are threatening

populations.

The sarcophagidfly parasitoid ofthe Morro shoulderband
shouldbe identifiedto determinewhetherit is native or
introduced. Sincevacantfly pupariawerefoundinsidemany

emptysubadultshells,themortality from theparasitoidflies

probablyoccursbeforethesnail’s reproductivematurity (Roth

1985). Researchresultsshoulddeterminehowthis parasitic
infestationduringpre-reproductivematurityaffectsthe

populationdynamicsofthesnails. If researchresultsconclude

thattheparasiteis detrimentalto thesnail’s recovery,acontrol

strategyfor theparasitemight be considered.

3.2.1.4 Study the reproductive biology of themountainbalm

and the responseof thespeciesto fire

Researchis neededto determine if the Indian Knob
mountainbalm is self-compatibleand is producing seedin

adequateamountsto sustainexistingpopulations.Resultswill

beusedin combinationwith Task3.215,below, to determineif

human-mediatedpopulationexpansionis neededin small

populations.Understandingtheresponseofthis speciesto fire

will beneededto ensureappropriatemanagementofpreserve

areas.
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3.2.1.5 Determineif thesmall populationsof the

mountainbaim are multiclonal

If thesmall populationsarecomposedof only singleclones,and

if thespeciesis self-incompatibleorexhibits substantial

inbreedingdepression,thenintroductionof additionalgenotypes

maybeneededto expandthepopulations.

3.2.2 ChorroCreek bog thistle

3.2.2.1 Evaluate the effectsoflivestock useon this species
and its wetland habitat and modify grazing regimes,
if necessary

In late 1997, theCalifornia Military Departmentbegan
experimentsto investigatetheeffectsof cattleandreductionof

competingvegetationon reproduction,seedlingestablishment,

andsurvivalof thebog thistlein its wetlandhabitat.

3.2.2.2 Study the reproductive biology ofthe Chorro Creek

bog thistle and evaluatethe effectsofthe non-native
seedheadweevil on bog thistle reproduction. Initiate

control methods,if needed.

The seedheadweevilhasbeenfoundon ChorroCreekbog

thistle at Camp SanLuis Obispoandat SanSimeonCreekand

feedson the other subspeciesof this thistle in San Mateo

County. Information is neededon whether the weevil has an
effect on reproductionto theextentthatcontrolof theweevil is

necessary.Sincetheintroductionof theweevil is recent(20to

30 yearsago)periodicmonitoringwill be neededto assess

whetherweevil herbivoryratesvary substantiallyovertime.
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3.2.3 Conductspecies-specificresearchon Pismo clarkia

3.2.3.1 Determine control methodsfor non-native grasses
that threaten Pismo clarkia populations

Non-nativeannualgrassesoccurwith theclarkiain many

populationsasdoesthemorerecentlyarrivednon-native

perennialveldt grass. Theinfluenceof thesenon-nativesand

effectivemethodsof controllingthemin clarkiahabitatshould

be investigated.Experimentalcontrolofveldtgrassshouldbe

givenpriority as its denseroot system,perennialnature,and

preferencefor sandysoils increasethelikelihood thatit will

substantiallycompetewith theclarkia.

3.2.3.2 Evaluate the effectsof livestockgrazing regimeson
populations

Livestockcurrently grazein at leastone substantialpopulation

of Pismoclarkia(NDDB occurrence5) onprivateland. Light

grazingmaybebeneficialto theclarkia if it reducescompetition

from non-nativegrassesorprovidesseedlingestablishment

sites. Grazingduringthereproductiveperiodoftheclarkiaor

overgrazingcouldcauserapidpopulationdeclinesif it reduces

thereproductiveoutputor survivalofplants,however.

Investigationsareneededthat compareungrazedsituationswith

severaldifferentgrazingregimes.

3.2.3.3 Study the reproductive biology and soil seedbank
dynamicsof thePismo clarkia.

Researchis neededto determine the pollinators ofPismo clarkia
to ensurethatpollinatorsareaddressedin preservedesign,if

necessary.Researchon soil seedbankdynamicswill beusedto

managesecuredareasandwill helpclarify this speciesability to

withstandenvironmentalvariationandits responseto otherland

uses,suchascattlegrazing.
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3.3 Evaluate researchresults and usein future management

Basedon findings, reviewand incorporateresearchresultsinto management

strategiesforthesespecies.Implementcontrolmethodsfor thosepotential

threatsdeterminedto be actualthreats.

4. Determinepopulation dynamicsand effectsof recovery efforts

Studiesshould be conductedto learn thenumber and sizeofsuccessfulself-
sustainingpopulationsfor eachspeciesto establishcriteriafor theirre-

classification.

4.1 Documentpopulation dynamicsand cyclesto ascertain trends

Widepopulationfluctuations,bothspatiallyandtemporally,havebeen

observedwithin populationsofPismoclarkia. Monitoringof Pismo clarkia,

ChorroCreekbog thistle, IndianKnobmountainbalm,andtheMorro

shoulderbandsnailshouldbe conductedto documentpopulationdynamics

andcyclesto determinepopulationtrends. Standardizedsurveymethodology

shouldbe usedto trackpopulationsfrom oneyearto thenext.

4.2 Evaluate effectivenessof methods usedto reducethreats

Regular monitoring is neededto evaluatethe successofreducing threats to
thesespecies.This is necessaryto determine if recovery goalsare being met
and if downlisting or delisting are appropriate.

5. Developand implement aneducation/information program

The benefitsof protecting native speciesand their habitats and maintaining native

biological communities should be explained clearly to all concernedparties.
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5.1 Inform and coordinatewith local lead agencies

Becausecity andcounty governmentsaretheprimaryagenciesthatdetermine

future landusesfor unprotectedoccurrencesandhabitats,theirparticipation

is critical for recovery. In somecases,leadagencieswill needto revise

existing landuseplansto accuratelyaddressthe currentstatusof listed

species.For instance,theLocal CoastalPlanfor theLos Ososareadoesnot

currently identify areaswheretheMorro shoulderbandsnailoccursas

environmentallysensitive.

ForPismoclarkia,local leadagenciesthat currentlyhavejurisdictionover

projectsthatmayaffecttheclarkiaincludetheCountyofSanLuis Obispo,

andthecitiesofPismo Beach,GroverBeach,andArroyo Grande. These

leadagenciesshouldbe informedorremindedoftherepeatedfailure of

translocationin generalasamitigationmeasurefor rareplant species.The

potentialfor Pismo Clarkiato occurin theNipomoarea,and theneedto

conductsurveysduring JuneandJuly whenmostotherannualgrassland

speciesaredead,shouldbewell publicized.

5.2 Inform andeducatethepublic

TheServiceshouldstrive to encourageappreciationfor theuniqueand

sensitivespeciesofwesternSanLuis ObispoCounty.

5.2.1 Hold public meetings

TheU.S. Fish andWildlife Service,CaliforniaDepartmentofFishand

Game,CaliforniaDepartmentof ParksandRecreation,andSanLuis

ObispoCountyshouldhold atleastone informalpublic meetingto
explainrecoveryactivitiesfor the listed speciesandto encouragelocal

appreciationoftheuniquespeciesfoundin theCounty.
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5.2.2 Discourageplantings ofother speciesof manzanitasin Los
Osos

Becausemanzanitasareknownto hybridize,landscapeplantingsof

manzanitain andaroundthecommunityof Los Ososshould be limited
to theMorro manzanita,theonly speciesnativeto thespecificarea.

TheLa Cruzmanzanitaoccursto theeastofLos OsosCreekandthe
brittle leafmanzanita(Arctostaphyloscrustacea)occursto thesouth,in

theIrish Hills.

5.2.3 Encouragelandscapingwith local native maritime
chaparral, coastaldune and scrub vegetationin the Los

Ososarea

Encouragepreservation of native vegetationin residential areasand
landscapingwith native maritime chaparral, coastaldune, and coastal

scrub vegetationfrom local sources. Listed and sensitivespeciescould
benefit from small areasof native vegetationif they are contiguouswith
larger blocks ofhabitat already secured. Landscaping or restoration of

native vegetationcould also provide an effectivebuffer between
securedareas and intensely usedresidential or recreational areas. These
landscapingor restoration sitescould also serveas demonstration
gardensto increasethepublic’s knowledgeand appreciation for the
unique habitat of Los Osos.

6. Reevaluaterecovery criteria and reviserecovery plan basedon
expandedknowledgefrom research,monitoring, and management

Thescientificvalidity oftherecoverycriteriaandrecoveryplanshouldbe

reviewedandrevisedasmoreinformationbecomesavailable. Thecriterion

ofmaintainingsufficientnumbersofpopulationsor conservationareas

shouldbeassessed,andthesuccessor failure of managementactionsshould

be evaluated.
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6.1 Reevaluateand refine recovery criteria

Basedon thefuture informationgatheredfrom life historystudies,

monitoring,andmanagementactions,thecriteriafor delistingand

downlistingthetaxafor thisplanshouldbeevaluatedand,if necessary,

refined.

6.2 Reviserecovery plan basedon expandedknowledgefrom research,
monitoring, and management

Basedon the expandedknowledgefrom research and monitoring results and
the evaluation ofthe relative successand failure ofthe managementprograms

in attaining recovery goals, the recovery plan should be revisedto improve
future management. Whenpotentialthreats are found to be actualthreats,

managementresponsesshould be incorporated into the revisedrecovery

program.

REFERENCES

Abrams,L. R. 1944. Illustrated flora ofthe Pacific states,MA. II. Stanford Univ.
Press,Calif.

Abrams,L. R. andR. S. Ferris. 1960. IllustratedfloraofthePacificstates,Md.

IV. Stanford Univ. Press,Calif.

Barbour,M. G. and B. Johnson. 1988. Coastalsaltmarsh. in: Barbour,M.G.

andJ. Major (eds.). 1988. TerrestrialVegetationof California. Calif. Native

PlantSocietySpec.Pub.No. 9. Sacramento.

Bittman,R. 1985. ElementPreservationPlanfor Eriodictyonaltissimum. The

NatureConservancy,SanFrancisco,Calif.

61



Chambers,Steve. 1997. Mollusks. In: Mac, M. J.,P.A. Ogler, C. E. Paced

Hacker,andP. D. Dolan(eds.). 1997. StatusandTrendsoftheNation’s

Biological Resources,U.S. DepartmentoftheInteriox U.S.Geological
Survey,WashingtonD. C.

Chipping,D. H. 1994. ChorroCreekBog ThistleRecoveryProject. Final report

to CaliforniaDepartmentof FishandGame,Sacramento,California. 86 pp.

Chou,C. and C. Muller. 1972. AllelopathicmechanismsofAn~tostaphylos
glandulosavar. zacaensis.AmericanMidlandNaturalist88:324-347.

Elam,D. 1994. Geneticvariationandreproductiveoutputin plantpopulations:

effectsofpopulationsizeand incompatibility. DoctoralDissertation,
Universityof California,Riverside,California. 192 pp. + appendices.

Fiedler,P. 1991. Mitigation-relatedtransplantation,relocation,and

reintroductionprojectsinvolving endangered,threatenedandrareplant

speciesin California. Unpublishedreportpreparedfor CaliforniaDepartment
ofFishand Game,PlantConservationProgram,Sacramento,Ca.

Field, S. C. 1930. Snailsclimbing trees.Nautilus,44:30.

Griffin, J. R. 1988. Oakwoodland. In: Barbour,M. G. andJ.Major (eds.).

1988. TerrestrialVegetationof California. Calif. NativePlantSocietySpec.
Pub.No. 9. Sacramento.

Hanes,T. L. 1988. Chaparral. In: Barbour,M. G. andJ.Major (eds.). 1988.

TerrestrialVegetationof California. Calif. NativePlantSocietySpec.Pub.

No. 9. Sacramento.

HardingLawsonAssociates. 1995. Monitoring Report,ChorroCreekBog Thistle

HabitatRestoration,CampSanLuis Obispo,California. Unpublishedreport

preparedfor CaliforniaMilitary Department,18 December1995,ProjectNo.

29612-00225.

62



HardingLawsonAssociates. 1996. Monitoring Report,ChorroCreekBog

Thistle, CampSanLuis Obispo,California. Unpublishedreportpreparedfor

CaliforniaMilitary Department,23 December1996,ProjectNo. 29684-

01273.

Hemphill,H. 1911. Descriptionsof somevarietiesofshells,with shortnoteson
thegeographicalrangeandmeansofdistributionoflandshells. Transactions

ofthe SanDiego SocietyofNaturalHistory 1:99-108.

Hill, D. L. 1974. Helminthoglyptawalkeriana:arareand endangeredland
molluse. Unpublishedseniorthesis,Calif. PolytechnicStateUniv., SanLuis

Obispo.

Holland,R. F. 1986. Preliminarydescriptionsoftheterrestrialnatural

communitiesofCalifornia. Calif. Dept.ofFishandGame,Sacramento.

Holland,V. L. 1990. Botanicalsurveyoftract 1976,Los Osos,SanLuis Obispo

County,Calif. Preparedfor EngineeringDevelopmentAssociates.

Holland,V. L. andKeil, D. J. 1990. Californiavegetation,4th edition. Calif.
PolytechnicStateUniv., SanLuis Obispo.

Holland,V. L., D. J.Keil, M. Mullany, J. Xbn Reis. 1990. Studyofendemic

Morro manzanita.Draft reportpreparedfor Calif. Dept.of Parksand

Recreation,Monterey.

Hoover,R. F. 1970. ThevascularplantsofSanLuis ObispoCounty,Calif U.C.
Press,Los Angeles.

JonesandStokesAssociates,Inc. 1997. Los Osos/BaywoodParkgreenbelt

conservationplan. Final. (JSA96-016). Sacramento,CA. Preparedfor The
LandConservancyof SanLuis Obispo,SanLuis Obispo,California.

Keil, D. J. 1990. BotanicalsurveyofPechoRoadprojectsite. Reportprepared

for J.P.Stephens.

63



LandConservancyofSanLuis ObispoCounty 1993. GreenbeltUpdate. Memo

to Greenbeltparticipants.DatedApril 29, 1993.

Lewis, H. andM. E. Lewis. 1955. ThegenusClarkia. Univ ofCalif.
Publicationsin Botany,20(4):241-392.

Loude,S. M., D. Kendall,J. Connor,D. Simberloff. 1997. Ecologicaleffectsof

an insectintroducedfor thebiological controlofweeds. Science277:1088-
1090.

LSA Associates,Inc. 1992. An assessmentof thestatusoftheMorro manzanita
(Arctostaphylosmorroensis).Preparedfor CentralCoastEngineering,San

Luis Obispo,Calif.

MacDonald,K. B. 1988. BeachandDune. In: Barbour,M.G. andJ.Major

(eds.). 1988. TerrestrialVegetationofCalifornia. Calif. NativePlant

SocietySpec.Pub.No. 9. Sacramento.

MeGuire,T. andS. C. Morey. 1992. Reportto theFishandGameCommission

on thestatusofMorro Bay manzanita.NaturalHeritageDivision status

report92-4. Calif Dept. ofFishandGame,Sacramento.

McMinn, H. E. 1939. An illustratedmanualofCaliforniashrubs. Univ. ofCalif.

Press,Berkeley.

Mooney,H. A. 1988. Southerncoastalscrub. In: Barbour,M.G. andJ.Major

(eds.). 1988. TerrestrialVegetationof California. Calif. NativePlant

SocietySpec.Pub.No. 9. Sacramento.

Morro Group,The. 1988. Draft EnvironmentalImpactReportforMadonna

GeneralPlanAmendment.Preparedfor theCountyofSanLuis Obispo,

Calif.

Mullany, M. 1990. ThedistributionandvariationofAwtostaphylosmorroensis

(Ericaceae).Unpub.master’sthesis,Calif PolytechnicStateUniv., SanLuis
Obispo.

64



Munz,P. A. 1959. A California flora. Univ. ofCalif. Press,Berkeley. p. 383-

384.

Roth, B. 1985. Statussurveyofthebandeddunesnail, Helminthoglypta

walkeriana. Preparedfor theU.S. FishandWildlife Service,Sacramento

EndangeredSpeciesOffice.

SanLuis ObispoCounty. 1991. Notice ofPreparationfor CabrilloAssociates

Tract MapandDevelopmentPlan,May 1991.

Strong,D. R. 1997.Fearno weevil? Science277:1058-1059.

Tyler, C. andD. Odion 1996. Ecologicalstudiesof Morro manzanita

(Arctostaphylosmorroensis).Reportpreparedfor theCaliforniaDepartment
ofFishandGame,EndangeredPlantProgram,Sacramento,California. 39

pp.

Vanderwier,J. 1987. Vegetationof IndianKnob. Master’sthesis,Calif.

PolytechnicStateUniv. SanLuis Obispo. 122 pp.

Wells,P. V. 1962. A subarborescentnewEriodictyon (Hydrophyllaceae)from

SanLuis ObispoCounty,California. Madroflo 16:184-186.

Wells,P.V. 1993. Arctostaphylospp. 545-559. In: TheJepsonManual:higher

plantsofCalifornia;J. C. Hickman,Ed. Universityof CaliforniaPress,

Berkeley,CA. 1400pp.

Wieslander,A. E. andB. 0. Schreiber. 1939. Noteson thegenusArctostaphylos.

Madrofio 5:38-47.

65



PART III. IMPLEMENTATION SCHEDULE

Theschedulethatfollows summarizesactionsandestimatedcostsfor therecovery
planfor theMorro shoulderbandsnail andfourplantsfrom SanLuis Obispo
County,California. It is aguideto meettheplan’sobjectivesasexplainedin Part
II, NarrativeSection. This scheduleshowstaskpriorities, tasknumbers,task
descriptions,taskdurations,responsibleagencies,andlastly, estimatedcosts.
Theseactions,whenaccomplished,should recoverthetaxaandprotecttheir
habitats. It shouldbenotedthattheestimatedmonetaryneedsfor sometasks
remainto bedetermined,andthereforetheschedulereflectsanincomplete
estimateoffundsneededfor recoveryofthetaxa.

Definitions andAcronymsUsed

:

Priorities in columnoneoftheimplementationscheduleareassignedasfollows:
1 An actionthat mustbetakento preventextinctionorto preventthespecies

from decliningirreversibly in theforeseeablefuture.
2 An actionthat mustbetakento preventa significantdeclinein species’

population/habitatquality,or someothersignificantnegativeimpactshortof
extinction.

3 All otheractionsnecessaryto providefor full recoveryofthespecies.

Taskdurationsarethenumberofyearsestimatedto accomplishthetask.
“Continuous” indicatesthatthetaskwill be implementedon anannualbasisonce
it is begun. “Ongoing” indicatesthatthetaskhasbeenimplementedandwill
continueuntil no longernecessaryfor recovery.

Key to Acronymsfor ResponsibleParties:
CALTRANS — CaliforniaDepartmentofTransportation
CAARNG — CaliforniaArmy ReserveNationalGuard
CDFG — CaliforniaDepartmentofFishandGame
CDPR — CaliforniaDepartmentof ParksandRecreation
CITY — City of SanLuis Obispo
CPSU — CaliforniaPolytechnicStateUniversity,SanLuis Obispo
NGOs — Non-governmentorganizations(e.g.,LandConservancyofSan

Luis Obispo,CaliforniaNativePlantSociety,AudubonSociety)
PVT — Privateparties
RSABG — RanchoSantaAnaBotanicGarden
SLOCO — SanLuis ObispoCounty
TBD — To bedetermined
USFWS — U.S. FishandWildlife Service
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IMPLEMENTATION SCHEDULE
Priority Task CostEstimates(in thousandsof dollars)

U U Taskdescription TaskDuration Responsible
(years) Party

Totalthru
2017 FYi FY2 FY3 FY4 FY5

Need1: Securepopulationsandhabitaton unp~tectedlands

1 1.1.1 Secureprimarysitesfor Morro Bay species

11.2 Conductsurveysto evaluatetherelativeimportanceof
secondarysites, dispersalcorridors,andotherareasof
potentialhabitatandsecureasnecessary

1 1.2 SecureChorroCreekbogthistle sites

1 1.3 SecurePismoclarkiasites

1.4 Surveypotentialhabitatto identify additional

Ongoing

7

Ongoing

S

Ongoing

USFWS
SLOCO
CDPR
CDFG

USFWS
CDFG
CDPR
TBD

CDFG
USFWS

CDFG
USFWS

TBD

TBD

TBD

TBD

TBD

TBD TBD TBD TBD

TBD TBD TBD TBD

TBD TBD TBD TBD

TBD TBD TBD TBD

TBD TBD TBD TBD TBD

0~i
Need1 SubtotalCost: TBD TBD TBD TBD TBD

Need2: Managesecuredlandsto contml oreliminateotherknownthients

2 2.1.1.1 Developandimplementstrategiesto controloreliminate Continuous
illegal OHY use

2 2.1. 1.2 Developandimplementstrategiesto controlnon-native Continuous
plantspecies

2 2.1.1.3.1Developandimplementprescribedbum plan Continuous

CDFG
CDPR

USFWS

CDFG
CDPR

USFWS
NGOs

CDFG
CDPR
CDFG

16 2 1 1 1 1

80 10 S 5 5 5

TBD TBD TBD TBD TBD TBD

TIID

TBD

TBD

TBD

TBD

TBD



Priority Task

U U Taskdescription TaskDuration Responsible

(years) Party
3 2.1.1.3.2Developandimplementstrategyfor wildfire suppression Continuous CDPR

CDFG
CDFG
TBD

2 2.1.2 Preventpotentialintroduction ofnon-nativepredatory Continuous
snails

3 2.1.3 Discouragepesticideapplications Continuous

3 2.2.1 Modify roadsidemaintenanceactivitiesfor ChorroCreek Continuous
bogthistle

2.2.2 Protectspringsourcesfor ChorroCreekbogthistle Continuous

CDFG
SLOCO

CDFG
SLOCO

CDFG
SLOCO

TBD

CDFG
SLOCO

CostEstimates(in thousandsof dollars)

Total thru
2017 FYi FY2 FY3 FY4

32 4 2 2 2

2

5

16

TBD

0.5

0.5

2

TBD

0 0

0.5 0.5

TBD TBD

0.5

0.5

TBD

FY 5

2

0

0.5

TBD

CAARNG
CITY
PVT

1 2.3.1 Controlnon-nativespecies,including veldtgrassandsea Continuous
fig atPismoclarkiasites

2 2.3.2 Modify roadsidemaintenanceactivitiesfor Pismoclarkia Continuous

2.3.3 Expandandmaintainconservationseedcollectionfor Ongoing
Pismoclarkia

Need2 SubtotalCost(with Tasks2.1.1.3.1and2.2.2TBD):

CPSU

CDFG
CDPR
NGOs

CDFG
SLOCO

CALTRANS

RSABG

30 2 2 2 2 2

6 2 0 0 1 0

5 1 0.3 0.3 0.3 0.3

192 24 11.8 11.8 13.3 11.8

00



Priority Task

Task description

Cost Estimates(in thousandsof dollars)

Task Duration Responsible Total thru
(years) Party 2017 FYi FY2 FY3 FY4

Need3:

2 3.1.1

Evaluate potential threats and conductmanagement-orientedEsearch,

Determinemethodsto control non-nativeplant species S

2 3.1.2 Determinemethodsto maintainamosaicof vegetation
communities

2 3.2.1.1 Determineif browngardensnail is acompetitivethreatto
Morro shoulderband

2 3.2.1.2 Studyhabitatuseandlife history needsofthe Mon~o
shoulderbandsnail

2 3.2.1.3 1denti~’ Morro shoulderbandparasitesanddetermineif
parasitismratesarethreateningpopulations

2 3.2.1.4 Study thereproductivebiologyandtheresponseto fire of
themountainbaim

2 3.2.1.5 Determineif small populationsof themountainbalmare
multiclonal

2 3.2.2.1 Evaluatetheeffectsof livestockuseon ChorroCreekbog
thistle

2 3.2.2.2 Study thereproductivebiology andevaluatetheeffects
ofthenon-nativeseedheadweevilon ChorroCreekbog
thistle

2 3.2.3.1 Determineif non-nativegrassesthreatenPismoclarkia
populations

2 3.2.3.2

2 3.2.3.3

Evaluatetheeffectsof livestockgrazingregimeson
Pismoclarkiapopulations

Study thereproductivebiology ofPismoclarkia

S

3

3

3

3

1

Ongoing

Continuous

3

3

3

and incorporate researchresults into future management

CDFG
CDPR

USFWS
SLOCO
NGOs

CDFG
CDPR

USFWS
SLOCO

GDFG
CDPR

USFWS

CDFG
CDPR

USFWS

CDFG
CDPR

USFWS

CDFG
USFWS

CDFG
USFWS

CDFG
USFWS

CDFG

USFWS

CDFG
USFWS

CDFG
USFWS

CDFG

35 10 5 5 5 10

120 40 20 20 20 20

12 4 4 4 0 0

45 15 15 15 0 0

12

8

S

24

16

20

15

20

4 4 4 0 0

2 2 4 0 0

5 0 0 0 0

6 4 4 4 6

4 4 0 0 0

6 6 8 0 0

5 5 5 0 0

8 6 6 0 0

FY 5



Priority Task

# Taskdescription

Need3 SubtotalCost:

TaskDuration Responsible
(years) Party

CostEstimates(in thousandsofdollars)

Total thru
2017 FYi FY2 FY3 FY4

332 109 75 75 29

Need4: Determinepopulationdynamicsandeffectsof ~coveryefforts

2 4.1 Monitor populationsto ascertaintrends Ongoing

2 4.2 Evaluateeffectivenessofmethodsusedto reducethreats Continuous

Need4 SubtotalCost:

CDFG
CDPR

USFWS
CAARNG

USFWS

150 10 10 10 10 10

60 4 4 4 4 4

210 14 14 14 14 14

Need5:

3 5.1

Developandimplementaneducation/informationpngram

Inform andconsult with local leadagencies

3 5.2.1 Hold public meetings

3 5.2.2 Discourageplantingsof othersp.of manzanitasin Los
Osos

3 5.2.3 Encouragelandscapingwith localnativevegetation

Ongoing CDFG
CDPR

USFWS

1USFWS
CDFG
CDPR

SLOCO

Continuous CDFG
SLOCO
CDPR

Continuous NGOs
USFWS
CDFG

11 2 1 1 1

1 0 0 0 0

1 0.5 0 0 0 0.5

0.5 0 0 0 0.5

Need5 SubtotalCost: 14 4 1 1 1 2

Reevaluaterecoverycriteriaandreviserecoveryplanbasedon expandedknowledgefiom research,monitoring,andmanagement

Reevaluaterecoverycriteria 1 USFWS 2 0 0 0
CDFG
CDPR

FY 5

36

0

Need6:

2 6.1 0 2



Priority Task

U U Task description

2 6.2 Reviserecoveryplan

Cost Estimates(in thousandsof dollars)

Task Duration Responsible Total thru
(years) Party 2017 FY 1 FY 2 FY 3 FY 4 FY 5

2 USFWS 6 0 0 0 3 3
CDFG
CDPR

Need 6Subtotal Cost:

TOTAL COST:

8

756

0 0 0 3

151 101.8 101.8 60.3

5

68.3



APPENDIX A. Explanationof RecoveryPriority System

The RecoveryPriority Systemusesthecriteria of degreeof threat,recoverypotential,and
taxonomy(level of geneticdistinctiveness)to assignall listedspeciesa number(1-18). A fourth
factor,conflict, is a supplementaryelementin determiningwhat actionsare to be implementedfor
speciesrecovery. This factorgives priority,within eachcategory,in preparationof recoveryplans
to speciesthatare,or maybein conflict with constructionor developmentprojects. Thus,the
speciesretainsits numericalrankandacquiresthe letterdesignationof “C”, indicatingconflict
(IC-18C). A detaileddiscussionoftheRecoveryPriority Systemcanbe foundin 48 FR 51985.

DegreeofThreat RecoveryPotential Taxonomy Priority Conflict

High

High

High

High

Low

Low

Low

Monotypic genus

Species

Subspecies

Monotypicgenus

Species

Subspecies

6

6

6

6

6

6

IC
I
2C
2
3C
3
4C
4
5C
5
6C
6

Moderate

High

High

High

Low

Low

Low

Monotypicgenus

Species

Subspecies

Monotypicgenus

Species

Subspecies

1

1

1

10

11

12

7C
7
8C
8
C
9

1 OC
10
1 IC
11
12C
12

Low

High

High

High

Low

Low

Low

Monotypicgenus

Species

Subspecies

Monotypicgenus

Species

Subspecies

13

14

15

16

17

18

13C
13
14C
14
15C
15
16C
16
17C
17
18C
18
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APPENDIX B. SummaryofAgencyandPublicCommentson theDraft
RecoveryPlanfor theMorro ShoulderbandSnailandFourPlantsfrom Western
SanLuis ObispoCounty,California

On September30, 1997,theServicereleasedtheDraft RecoveryPlanfor the
Morro ShoulderbandSnailandFourPlantsfrom WesternSanLuis Obispo
County,Californiafor a90-daypublic commentperiodthatendedon December
29, 1997(62FederalRegister51126).

Copiesofthedraftrecoveryplanweresentto morethan 100 interestedparties.
Sevencommentletterswerereceived.Localjurisdictionsthatrespondedincluded
theCountyof SanLuis ObispoandtheCity of SanLuis Obispo. Five individuals
wereaskedto peerreviewthedocument;onepeerreviewerresponded.Peer
reviewerswere selectedbasedon their familiarity with eitherataxonomicgroup,
ageographicarea,and/orjurisdictionalissues.

The number ofletters received,by affiliation:
Localgovernments 2
Stateagencies 1
Federalgovernments 1
Environmental/conservationorganizations 1
Academia/professionals 2

SummaryofSignificantCommentsandServiceResponses
TheServicehasreviewedall written commentsreceivedon thedraftplan.
Commentsthatwereeithertechnicalin nature,or wereupdatingthe information
in thedraftrecoveryplanhavebeenincorporatedinto theappropriatesectionof
therecoveryplan. Summarizedbelowarecommentsthatweresubstantivein
nature,alongwith theService’sresponseto each,andanindicationasto what
modificationsweremadeto theplan,if any:

Comment1: With respectto Task2.1.1.3.1(“develop andimplementprescribed
burnplanfor maintaininga mosaicofvegetationtypesnecessaryfor recoveryof
Morro Bayspecies”),planningtheshapeofthe burnedareashouldbeconsidered
in theprescribedburnplan. Becauseimmigrationby Morro shoulderbandsnails
into any burnedareawould takeplaceacrosstheperimetersofthat area,planning
theshapeof theburnedareato maximizetheperipherywould tendto increasethe
rateofimmigration.

Response:TheServiceagreeswith this managementsuggestionandhasaddedit
to Task2.1.1.3.1.

Comment 2: Landscapingon public propertyin theLos Ososareashouldbe
donewith locallynativecoastalduneandscrubvegetationfor thebenefitof
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locally listed andsensitivespecies.Theseareascouldprovide habitatandbe
usedfor public education.

Response:TheServiceagreesthatthis taskwould furthertherecoveryofthe
speciescoveredin this plan. Task 5.2.3hasbeenaddedto addressthis comment.

Comment3: TheNortheastLos OsosConservationPlanningArea (CPA) does
not extendfar enoughsouthto encompassexisting contiguouscoastalduneand
scrubcommunitiesalongtheeasternboundariesofLos Osos.

Response:TheServiceagreesthatthenaturalhabitatssouthoftheNortheastLos
OsosCPAmaybe importantfor recovery. TheCPAs identifiedin thisplan
encompassthoselocationstheServicebelievesareofgreatestimportanceto
securefor therecoveryofthethreelisted Morro Bay species.Oneofthe criteria
forthegeneraldelineationoftheCPAswasthattheycontainnativehabitatsthat
supportoneor moreofthe listed species.TheregionbetweentheNortheastLos
OsosCPAand“OtherHabitatAreaB” appearsto be primarily farmedagricultural
landandis thereforenot includedin theroughlydelineatedCPAs. However,
reducingisolationofpopulationsby securing“corridors” to connectlargerareas
ofintacthabitatis often importantfor speciesconservation.Therefore,in this
final plantheServicehasidentifiedapotentialcorridor thatcouldconnectthe
NortheastLos OsosCPA and“OtherHabitatAreaB”, if opportunitiesfor
acquisitionandrestorationbecomeavailable.

Comment4: Theareaidentifiedin thedraftplanas“Other HabitatArea C” is
beingconsideredfor urban-leveldevelopmentdueto its centrallocationand
existingsurroundingdevelopment.TheServiceshouldconsidersurrounding
developmentandplanning-relatedissuesprior to including it in thefinal plan.

Response:TheServicehastakenthis into consideration.“Other HabitatAreas”
arethoselocationsthatsupportoneor moreofthe listed speciesandareeither
protected(asin Los OsosOaksPreserve)or thatarelikely to containimportant
unfragmentedhabitatfor only one(ratherthanmultiple) listed species. In this
final plan,theServicehasremoved“OtherHabitatAreaC.” While this location
likely containsMorro shoulderbandsnails,it is of lowerpriority for protection
thantheConservationPlanningAreasand“OtherHabitatAreasA andB”, dueto
thehighdensityresidentialdevelopmentthatsurroundsit andits isolationfrom
theConservationPlanningAreas.
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APPENDIX C. IndividualsandAgenciesthatprovidedcommentson theDraft
RecoveryPlanfor theMorro ShoulderbandSnailandFourPlantsfrom Western
SanLuis ObispoCounty,California.
* indicatesdesignatedpeerreviewer

David Castanon,NorthCoastSectionChief
DepartmentoftheArmy
Ventura,California

Neil Havlik, NaturalResourcesManager
City ofSanLuis Obispo
SanLuis Obispo,California

GordonHensley,Biologist
BioEnvironmentalServices
Los Osos,California

SandraMorey,Coordinator
PlantConservationProgram
NaturalHeritageDivision
CaliforniaDepartmentofFishandGame
Sacramento,California

Marla Morrissey,President
MorroEstuaryGreenbeltAlliance
Los Osos,California

*Barry Roth,Malacologist
CaliforniaAcademyof Sciences
SanFrancisco,California

EricWeir, EnvironmentalSpecialist
Countyof SanLuis Obispo
SanLuis Obispo,California
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