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DISCLAIMER

Recoveryplansdelineatereasonableactionswhich arebelievedto be

requiredto recoverand/orprotectlisted species.We (theU.S. FishandWildlife

Service)publishrecoveryplans,sometimespreparingthemwith theassistanceof

recoveryteams,contractors,Stateagencies,andothers. Objectivesof the

recoveryplanwill be attainedandanynecessaryfundsmadeavailablesubjectto

budgetaryandotherconstraintsaffectingthepartiesinvolved, aswell astheneed

to addressotherpriorities. Costsindicatedfor taskimplementationand/ortime

for achievementofrecoveryareonly estimatesandaresubjectto change.

Recoveryplansdo not necessarilyrepresenttheviews, official positions,or

approvalofany individualsor agenciesinvolved in theplanformulationother

thanour own. Theyrepresentour official positiononly aftertheyhavebeen

signedby theDirector,RegionalDirector,orCalifornialNevadaOperationsOffice

Managerasapproved. Approvedrecoveryplansaresubjectto modificationas

dictatedby newfindings,changesin speciesstatus,andthecompletionof

recoverytasks.

Literature citation should read:

U.S. FishandWildlife Service. 2000. Thirteen Plant Taxa from theNorthern

ChannelIslandsRecoveryPlan. Portland,Oregon. 94 pp.

Additionalcopiesmaybe purchasedfrom:

FishandWildlife ReferenceService

5430GrosvenorLane,Suite110

Bethesda,Maryland20814-2158

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

FAX: 301-564-4059

E-mail: fwrs@mail.fws.gov

http://fa.r9.fws.gov/r9fwrsi

Thefeefor theplanvariesdependingon thenumberof pagesoftheplan.
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EXECUTIVE SUMMARY

Current SpeciesStatus: Theplantspeciescoveredin this recoveryplanare

listed asendangeredexceptfor thethreatenedSantaCruz Islanddudleya(Dudleya

nesiotica)andislandrush-rose(Helianthemumgreenei). All 13 taxaareendemic

to thenorthernChannelIslands(Anacapa,SantaCruz,SantaRosa,andSan

Miguel) andSantaCatalinaIsland(island rush-roseonly).

HabitatRequirementsand Limiting Factors:Theseplantsoccurin avarietyof

habitats: coastalterrace,coastalbluff scrub,coastalsagescrub,andchaparral.

All 13 plant speciesandtheirhabitatshavebeenor arecurrentlythreatenedby one

ormoreofthefollowing: soil loss; historic andcontinuinghabitatalterationby

mammalsalien to theChannelIslands(pigs, goats,sheep,donkeys,cattle,deer,

elk, horses,bison);direct predationby thesesamealien mammals;habitat

alterationby nativeseabirds;competitionwith alien plant taxa;andincreased

vulnerabilityto extinctiondue to reducedgeneticviability, depressedreproductive

vigor, andthechanceof extinctionfrom randomnaturallyoccurringevents

becauseof small numbersof individualsandisolatedpopulations.

RecoveryObjective: Therecoveryobjectivefor theendangeredspeciesis to

reclassifythemto threatenedandthendelist thesespecies.Therecoveryobjective

for thethreatenedspeciesis to delist them.

RecoveryCriteria: Thereareuniquerecoverycriteriafor eachofthespecies

coveredin this recoveryplan. However,thefollowing criteria applyto all ofthese

species: (1) provideprotectionandadaptivemanagementof currentlyknown

(andin somecaseshistoric)sites, (2) provideevidencethat thepopulationsat

thesesitesarestableor increasingover a numberof years,which is determinedby

thelife historyofthe individual species,(3) preservethegeneticdiversityof the

speciesby storingseedsin cooperatingfacilities, and(4) developreliableseed

germinationandpropagationtechniques.

Actions Needed:
1) Supportandintensify activecontrolprogramswhereherbivoryorhabitat

alterationby alien animalsexists.
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2) Developandimplementaplanto achievethegoalsandstandardsofthe

ConservationStrategy.TheConservationStrategyis adraft strategyfor

conservationof islandresourcespreparedby biologistsfrom theNational

ParkService,U.S. FishandWildlife Service,and theU.S. Geological

Survey,Biological ResourcesDivision. This Strategyis essentiallya

primeror guidethat providesthebasisfor therecoveryof thespeciesin

this recoveryplanandshouldbereferredto asa supportingdocument.

3) Restorehabitatsandcontrolcompetitiveweedsfor long-termmanagement

ofthe listed speciesandtheirhabitats.

4) Conductthoroughsurveysfor all speciesin therecoveryplan.

5) Conductresearchthat aidsin theconservationandrecoveryofthespecies

in therecoveryplan.

6) Storeseedsatfacilities certifiedby theCenterfor PlantConservationand

developsuccessfulseedgerminationandpropagationtechniques.

7) Developsuccessfuloutplantingtechniques.

Total Estimated Cost ofRecovery: Thetotal estimatedcostof recoveryfor the

13 federallylistedspeciesover 40 yearsis brokendownby tasks:

Priority 1 tasks: $31,995,000

Thoseactionsthat mustbe takento preventextinctionorpreventthe

speciesfrom decliningirreversibly in theforeseeablefuture.

Priority 2 tasks: $18,070,000

Thoseactionsthat mustbe takento preventa significantdeclinein the

speciespopulationorhabitatquality, or someothersignificantnegative

impactshortofextinction.

Priority 3 tasks: $1,855,000

All otheractionsnecessaryto meettherecoveryandconservation

objectivesoutlinedin thisrecoveryplan.

Dateof Recovery:If population stability is establishedand other recoverycriteria

aremet (seeTable2),the variousplant speciesaddressedin this recoveryplan

maybeconsideredfor delistingwithin 15 to 40 years,dependingon thespecies.
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I. INTRODUCTION

A. BACKGROUND

TheChannelIslandscompriseeightislands(Anacapa,SanMiguel, Santa

Barbara,SantaRosa,SantaCruz,SantaCatalina,SanClemente,andSanNicolas)

that lie off thecoastof southernCalifornia(Figure 1).

Hoffmann’srock-cress(Arabishoffmannii),SantaRosaIslandmanzanita

(Arctostaphylosconfertflora), islandbarberry(Berberispinnata ssp. insularis),

soft-leavedpaintbrush(Castillejamollis), islandbedstraw(Galiumbw~folium),

Hoffmann’sslender-floweredgilia (Gilia tenuflora ssp.hoffmannii), SantaCruz

Islandbushmallow(Malacothamnusfasciculatusvar. nesioticus),SantaCruz

Islandmalacothrix(Malacothrix indecora),islandmalacothrix(Malacothrix

squalida),islandphacelia(Phaceliainsularisvar. insularis), andSantaCruz

Islandfringepod(Thysanocarpusconchuhjferus)werelisted asendangeredand

SantaCruz Islanddudleya(Dudleyanesiotica)and islandrush-rose

(Helianthemumgreenei)werelisted asthreatenedon July 31, 1997(61 FR

40954). Theyareall CaliforniaChannelIslandendemics.Theonly endemic

speciesin this groupthat is not restrictedto thefournorthernislands(Anacapa,

SantaCruz,SantaRosa,andSanMiguel) is the islandrush-rose,which is also

knownfrom SantaCatalinaIsland. Thesespeciesareall atrisk ofextinction

primarilybecauseof theintroductionof nonnativemammals. Thecurrentnumber

ofpopulationsfor eachtaxonis displayedin Table 1.

Someofthemoststriking examplesofextinctionhaveoccurredon

islands. Notableextinctionson theChannelIslandshaveincludedtheSanta

BarbaraIsland songsparrow(Melospizamelodiacooperi)and SantaCruz Island

monkeyflower(Mimulusbrandegei).Seventeenplant specieshavebeen

extirpatedfrom variousislandswithin thenorthernislandgroup:yellow sand-

verbena(Abronia latifolia), soft-leavedpaintbrush,islandceanothus(Ceanothus

megacarpusssp. insularis), mockheather(Ericameriaericoides),marshgum-

plant (Grindelia stricta ssp.platyphylla),coastalplantain(Plantagosubnuda),

andislandredberry(Rhamnuspirfolia) from SanMiguel; towerrockcress~Arabis

glabra), sandcress(Calyptridiummonandrum),large-leavedfilaree (Erodium
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Table1. CurrentNumberof Populationsfor eachTaxon

TAXON Status POPULATIONSPERISLAND

ANA SCZ SRO SMI TOTAL

Arabis hoffmannii E * 3 1 4

Arctostaphylosconfert~flora B 3 3

Berberispinnatassp. insularis E * 3 * 3

Castilleja mollis E 2 * 2

Dudleyanesiotica T 1 1

Galiumbuxifolium B 8 2 10

Gilia tenu~flora ssp.hoffmannii E 3 3

Helianthemumgreenei T 14 1 20’

Malacothamnusfasciculatusvar.

nesioticus

B 3 3

Malacothrix indecora B 1 2 3 6

Malacothrixsqualida B 2 * 2

Phaceliainsularis var. insularis E 1 3 4

ThysanocarpusconchuI~ferus B 1 1

ANA=AnacapaIsland;SCZ=SantaCruzIsland; SRO=SantaRosaIsland; SMI=San

Miguel Island.
*Histonc siteor possiblyextirpatedfromthat island.

‘Additional populations(approximately5) occuron SantaCatalinaIsland.

T ThreatenedstatusundertheEndangeredSpeciesAct.

E Endangeredstatusunderthe EndangeredSpeciesAct.

macrophyllum),dunedelion(Malacothrix incana), islandmalacothrix,Nuttall’s

scruboak (Quercusdumosa),andSantaCruz Islandrock cress(Sibarafilfolia)

from SantaCruz;Hoffmann’srockcressfrom Anacapa,islandbarberryfrom West

AnacapaandSantaRosa;andislandrush-rosefrom SantaRosaandSanMiguel

(Philbrick 1980,Halvorsonetat. 1987,Clarket at. 1990, Junaketat. 1995, Junak

etat. 1997).
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1. Island Geography

Locatedoffshoreandsouthof SantaBarbara,thefour northernislands

(Anacapa,SantaCruz,SantaRosa,andSanMiguel) arethehighestpointson a

130-kilometer(80-mile) longseamount(Dibblee1982). Theyareincludedwithin

theboundariesoftheChannelIslandsNationalPark. AnacapaIsland(Figure2) is

thesmallestofthefour northernislandsand includesthreesmallerislands,

(referredto asEast,Middle, andWestAnacapa),whichtotal 2.9 square

kilometers(1.1 squaremiles). AnacapaIslandis theclosestislandto the

mainlandat adistanceof20 kilometers(13 miles). EastandMiddleAnacapa

Islandsareflat-topped,wave-cutterraceslargelysurroundedby steepcliffs. West

AnacapaIslandis thehighestofthethree,reaching283 meters(930feet)above

sealevel. SantaCruz Island(Figure3) is the largestoftheCaliforniaChannel

Islandscoveringan areaof249 squarekilometers(96 squaremiles) with the

highestpointbeing753 meters(2,470feet)abovesealevel. SantaRosaIsland

(Figure4) is 217 squarekilometers(84 squaremiles) in areaand475 meters

(1,560feet)at its highestpoint. SanMiguel Island(Figure5), thewesternmostof

thenortherngroup,is 37 squarekilometers(14 squaremiles)in areaand253

meters(830feet) in height. SantaCatalinaIsland(Figure6) lies about113

kilometers(70 miles)to thesoutheastof thenorthernisland group;it is 194

squarekilometers(75 squaremiles) in areaandits highestelevationis 648 meters

(2,125feet)(Power1980).

2. Island OwnershipandManagement

ThenorthernChannelIslands(Anacapa,SantaCruz, SantaRosa,andSan

Miguel) arewithin theboundariesoftheChannelIslandsNationalParkandare

managedprimarilybyFederalagencies.AnacapaIslandis managedby the

NationalParkServicewith an inholdingfor aU.S. CoastGuardlighthouse. The

western90 percentof SantaCruz Islandis privatelyownedandmanagedby The

NatureConservancy.Theremaining10 percentof theislandis Federalland

managedby theNationalParkService. TheNatureConservancyis proposingto

placethemajorityofthe islandin NationalParkServiceownershipin thefuture,

retainingonly thecentralcoreof theisland. SantaRosaIslandis managedby the

NationalParkService. SanMiguel Islandis underthejurisdictionoftheU.S.

4
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Departmentof theNavy,but theNationalParkServicehasoperational

jurisdictionthrougha MemorandumofAgreement. TheSantaCatalinaIsland

Conservancyownsabout88 percentof SantaCatalinaIsland.

Managementof the islandsby theNationalParkServicebeganin 1938

whenAnacapaIslandwasdesignated(with SantaBarbaraIslandto thesouth)asa
NationalMonument. In 1980, theU.S. CongressabolishedtheNational

Monumentandincorporatedits lands,waters,and interestsinto NationalPark

status,addingSantaCruz IslandandSantaRosaIsland (thenprivatelyowned)

within theboundaries.TheNationalParkServiceacquisitionofSantaRosa

Islandin 1986wasaccomplishedby outright feepurchasefrom theVail and

Vickers RanchingCompany.A landusecondition(privatecommercialdeerand

elkhuntingoperation)on SantaRosaIslandis undera 5-yearrenewablespecial

usepermit,whichmaycontinueuntil theyear2011.

In 1978 theNatureConservancybought4,800hectares(12,000acres)of

SantaCruz Islandfrom Dr. CareyStanton(leasingit backto theSantaCruz Island

Company)and acquiredaconservationeasementon theremaining17,000

hectares(42,000acres)of thewesternpartofthe island. TheNatureConservancy

acquiredfull title to all ofthewesternportion in 1987afterthedeathof Dr.

Stanton. TheNatureConservancy’sgeneralgoalsfor preservemanagement

includethepreservation,protection,restoration,andunderstandingofthenatural

resources(R. Klinger, TheNatureConservancy,SantaCruz Island,pers.comm.

1994). TheNationalParkServiceacquiredtheeastendof SantaCruz Islandin

February1997.

3. HistoryofLand Use

Priorto EuropeanoccupationofCalifornia,theChannelIslandswere

populatedbynativeAmericans.By theearly1800’s,the Spanishmissionarieshad

forcedthenativeChumashIndiansfrom thenorthernislandsto themainland

(Hobbs1983). Subsequently,landusepracticeson theislandsfocusedon the

introductionof avarietyof livestockincludingsheep(Ovisaries),goats(Capra

hircus),cattle(Bostaurus),pigs (Susscrofa),burros(Equusasinus),andhorses

(E. cabaltus). Otheralien mammalspecieswerealso introduced,includingdeer

10



(Odocoiteushen2ionus),elk (Cervuscanadensisroosevetti),bison (Bisonbison),

rabbits(Oryctolaguscunicutus),wild turkey~Meteagrisgallopavo),California

quail (Cattipeptacatfornica),andchukar(Atectorischukar) for ranchingand

huntingpurposes(Hochberget at. 1980a,Mmnnich 1980,Jonesetat. 1989). On

SantaCatalinaIsland,Californiaquail arenativeandareconsideredan endemic

islandsubspecies.

Pigshadbeenreleasedon SantaCruz Islandby 1854(Hobbs1983).

Recordsfor SantaCruz Island indicatethat sheephadbeenintroducedin theearly

1830’s; by 1875,whensheepstockingon SantaCruzIslandwasaround50,000

head,botanistJ.T. Rothrockreportedthat the islandwassoovergrazedthat “it

waswith difficulty that I couldgetevenadecentbotanicalspecimen”(Hobbs

1983). In 1890,perhapsasmanyas100,000sheepgrazedon SantaCruz Island

(Hochberget at. 1980a). Droughtsoccurredin 1864, 1870to 1872, 1877,1893 to

1904, 1923 to 1924,1935, 1946to 1948, 1964,(Dunkle 1950,Johnson1980)and

mostrecently1986 to 91 (Halvorson1993). Theseepisodesresultedin lossesof

livestockandotherherbivoresdueto starvation. All ofthe islandshave

experiencedintensiveeffectsof grazingsimilar to SantaCruz Island (Johnson

1980,Sauer1988). Nearly35,000sheepwereremovedfrom SantaCruz Islandin

1989(Schuyler1993)andall of thepigs hadbeenremovedfrom SantaRosa

Islandby 1993(LombardoandFaulkner2000). Sheephavenowbeenremoved

from all northernislands,thoughsomeremainon SantaCatalinaIsland. Pigs

remainon SantaCruz Island,and deerand elk remainon SantaRosaIsland.

4. Land UseEffectson Plant Communities

Theintroductionofalien herbivoresto the islandshashadcatastrophic

effectson islandvegetation.Documentedeffectson plant communitiesinclude

reductionin nativespeciescover,density,andbiomass;increasein cover,

frequency,andbiomassofnonnativespecies,particularlyannualgrassesand

short-livedperennialherbs;lackof recruitmentin dominantnativewoodyspecies;

eliminationofthesoil litter layerandlossof seedbanks;excessivewaterrunoff

resultingfrom insufficientvegetativecoverleadingto soil erosion;soil
compactionanddegradationof soil structure;changesin thecompositionofsoil

microfloraandmicrofauna;loweredor alteredratesandpatternsofnutrient
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cycling; and lossof fire-inducedsuccessionalcommunitiesdueto inadequate

fuels andlackof seedbanks(Coonanet at. 1996).

Manipulationofthevegetationby morethan 150 yearsof intensive

grazingandbrowsinghasresultedin thewidespreadconversionofnative

shrublandsandperennialgrasslandsto communitiesdominatedbynonnative

annualgrassesandweeds.Consequently,thearealextentofnonnativegrasslands

now exceedsthat of otherplant communities.Nativeplant communitiesare

fragmentedanddiscontinuous,with understoriesof alien grasslandspecies

(Minnich 1980,Hobbs1983).

Morethan 180non-nativeplant specieshavebeendocumentedfrom the

northernislandgroup,andthedisruptionofnativehabitatsanddisplacementof

nativespeciesby alienplantsis amajorconcernfor naturalresourcemanagerson

the islands(Hochbergetat. 1979,Halvorsonetat. 1987). Aggressivenon-native

weedspeciesdisplacenativespeciesandfurther threatentheecologicalintegrity

ofthe islandecosystems(Smith 1989,Simberloff1990). Numerousaggressive

non-nativeplants,includingAustralianfireweed(Erechtitesgtomerata),iceplants

(Carpobrotusspp.,Mesembiyanthemumspp.), thistles(Centaureaspp.,Cirsium

spp.,Sitybumsp.),German-ivy(Seneciomikanoides),hoarycress(Cardaria

draba),spinyclot-bur(Xanthiumspinosum),andRussianthistle(Salsotatragus)

posethreatsto theisland ecosystems.Fennel(Foenicuturnvulgare)wasnoticed

asapestspeciesprior to theremovalof sheepandcattlefrom SantaCruz Island
asreportedin Hobbs(1983). Grazingkept theplantsfrom growingto theirfull

heightof2 meters(6 feet),andsincetheremovalof sheepandcattletheplant has

“appeared”over largeareasof theisland. Whenfennel is not grazedandcropped

closeto theground,its bright greenfoliage andbrightyellow flowersarevery

conspicuous.

5. Land UseEffectson Soils

Oneof theprimarythreatsto thespeciesincludedin thisrecoveryplan is

theongoinglossof soils becausethesoils arethefoundationfor theuniqueisland

ecosystemsandtheirendemicspecies(Brumbaugh1980,Hochbergetat. 1980a,

ColeandLiu 1994). A significantincreasein therateof soil loss,resultingin

12



substantialalterationsofthenaturalhabitatsof thesespecies,beganwith the

introductionofnonnativesheep,goat,cattle,deer,elk, bison,andpigs on the

variousislandsin theearly 1800’s. Soil erosioncontinuesat aratethatremainsan

orderofmagnitudegreaterthanthatprior to the introductionofalienmammals

(Coleand Liu 1994). Soil lossis asignificantthreatto mostexistingpopulations

of the listedspecies,andprecludesseedlingestablishment.

Thedeepincision ofmanycanyonson SantaRosaIsland illustratesthe

dramaticlossof sedimentand,by inference,entireripariansystemsthat are

virtually absentfrom theisland. Theseincisedcanyonscut into fine-grained

alluviumbuilt up by thousandsofyearsof deposition,andthoseincisionsandthe

sedimentationhaveleft aquantitativerecordofthecontinuingshift in geomorphic

regimesresultingfrom largeherbivoresdenudingthelandscape(ColeandLiu

1994).

Theincreasedlossof soils andtheconsequentchangesin vegetationdue

to theintroductionof alienmammalshavebeendocumentedfrom sedimentand

pollen recordsin asoil coredatingback5,200 yearsfrom theOld RanchCanyon

marshon easternSantaRosaIsland(ColeandLiu 1994). Ratesof sedimentation

prior to theintroductionoflivestockaveraged0.7 millimeterperyear(0.035inch

per year),increasedto 23 millimetersperyear(0.9 inchperyear)during thepeak

sheepgrazingera,andasoftheearly1990’saveraged13.4millimetersperyear

(0.13inchper year), 19 timesgreaterthanthatprior to grazing(ColeandLiu

1994).

Pollenrecordsdemonstratethattheconversionof brushland(including

coastalsagescrub)to grasslandoccurredwith theonsetofranchingin theearly

1800’s. Thischangein vegetationis reflectedby anincreasedabundanceofgrass

pollen andadecreasein pollen from themint andpeafamilies in thesoil core

(ColeandLiu 1994). Coastalsagescrubis dominatedby sagespecies(mint

family), lupines(peafamily), anddeervetch(peafamily). Shallowrooted

nonnativegrassesnow dominatetheislandand aremuchlessefficientasslope

stabilizersthanthedeep-rootednativeshrubstheyhavereplaced.
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A comparisonofhistoricaldescriptionsof islandvegetationwith current

conditionsalsoindicatesthat large-scalehabitatalterationscausedby large

numbersofnon-nativemammalson theislandsresultedin significantlossof

soils, aswell aschangesin thestructure,composition,andrichnessofplant

communities. In 1883,ThompsonandWestdescribedtheeffectsof sheep

grazingon SantaCruz Island: “The islandbecomesatsometimes overstocked,

andmaybe saidto be in thatconditionmuch ofthetime. Theresultis that the

grasses,beingcroppedso close,dieout, andallow theloosenedsoil to be

removedby wind andrain” (Hochbergetat. I 980a). At that time,however,

vegetationelsewhereon the islandwas still relativelyintact; Greenedescribed

mixed forestsof large-leavedmaple~Acermacrophylturn), live oak (Quercus

agrfotia), blackcottonwood(Poputustrichocaipa),and willow (Satixtaevigata)

thriving in thecanyons(Hochbergetat. 1 980a). Anotheraccountwasgivenby

DelphineAdelaideCairein 1933, whoreflectedon theconditionsof SantaCruz

Island,“Its presentnaturalbeautydoesnot comeup to that ofthepast. Thebedof

thestreamthat skirtstheMain Ranchon its wayfrom PicachoDiablo wasmuch

narrowerthanit is today;mountainslopeswereheavilywoodedandcenturies-old

oakswerenumerous.In thecourseof years,rainshaveaccomplishedtheir

ruinouswork, carryingoff agreatamountof topsoil, the innumerabletrails cutby

sharpsheeptrottershavingbeena contributingfactorin suchdevastation”

(Hochberget at. 1980a). Thehistoric andcurrentpresenceof non-native

herbivoresandpigs hasreducedleaflitter andcompactedanddegradedthesoil

structure,resultingin acceleratedratesoferosion(Klinger et at. 1994,Nishida

1994).

Theimportanceofsoils in maintaininghabitatfor thetaxais foundnot

only in theirphysicalproperties,but in theirbiotic propertiesaswell. Healthy

soilsprovidehabitatfor acomplexassemblageof soil organisms,including fragile

microbialcomponents,which assistin suchprocessesaswater-holdingcapacity,

soil fertility, andnutrientcycling. Theseprocesseshavebeenadverselyaffected

bythe activitiesof alienmammals. Forinstance,thelossof leaflitter from

tramplingandrootingchangessoil temperatures,increasesthelossof moisture,

reducesthehumuslayers,andresultsin areducedsoil fauna(Bennett1993).

Breakdownof organicmaterial,transportof fungalspores,andnutrientrecycling

by soil miteshaveall beendocumentedon SantaCatalinaIsland(Bennett1993).
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Soil mitediversity decreaseswith increaseddisturbance,resultingin

impoverishednutrientlevelsin thesoil (Bennett1993). A featureof aridland

soils, suchasthosein the islands,is thepresenceofacyanobacterial-lichencrust

that facilitatesstabilizationof steepslopesandnutrientcycling (Belnap1994).

Thesecrustsareextremelybrittle duringthedrysummermonthsandcanbe

eliminatedby theshatteringinfluencesoftramplingby non-nativeherbivores

(Belnap1994). Mycorrhizal associations(fungussymbioticallyassociatedwith

roots)arelikely to occurwith mostofthespeciesin this recoveryplan (E. Painter

in titt. 1997). Suchassociationsfunctionasextensionsoftheroot systemandare

ofparticularimportanceto arid landplant speciessuchasthosein thisrecovery

plan. Overgrazing,trampling,and erosiondamageandreducetheefficiencyof

mycorrhizalassociations,thusreducingthehealthandvigor of theirhostspecies.

Herdsofgrazinganimalsshatterthecrustalintegrityofthesoil surfaceand

causedust to coatthefoliageof nativevegetation.Dustnegativelyaffectsplants

by reducingphotosynthesis,respiration,transpiration,andcomplicating

pollination efficiency(E. Painterin tilt. 1997). Also, intensewinds thatblow

from thenorthwestcanbehighly erosive. Whentheintegrityofthenatural

habitatis disturbed,erosionratesareacceleratedbeyondthenormaleffectsof

rainfall. Continualnonnativeanimaldisturbancepreventsleaflitter orsoil from

accumulatingon exposedridgetops (Clarket at. 1990).

Evenaftertheagentsthat initiated erosionhavebeenremoved,lossof

soils continues(Clark et at. 1990,Halvorson1993). Becauseboth thebiotic and

physicalpropertiesof thesoilshavebeendegradedor lost altogether,thesoils that

remainbehindprovidepoorconditionsfor seedlingsto germinateandestablish.

On SantaRosaIsland,agroveof islandoaks(Quercustornentetla),a speciesof

specialconcern,hasshownfew signsofregenerationon soilsseverelyaffectedby

erosionevenafteran exclosurewasbuilt to eliminatecattle,elk, anddeer

(Danielsen1989a,1989b).

Whereverthe lowerbranchesof SantaRosaIslandmanzanitashrubshave

beenbrowsedto form a canopy,theunderstoryis heavilytrampledby deerand

elk, andthebedrockis erodingawayaroundtheroots (McEachern1996,

McEachernandWilken 1996). Thesoil from aroundtherootsofislandbarberry,
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SantaCruz Islanddudleya,andSantaCruz Islandbushmallowon SantaCruz

Islandis activelyeroding(D. Wilken in litt. 1997). SantaCruz Island dudleya

plantsat FraserPoint on SantaCruzIslandwereobservedto havebeen

preferentiallyrootedby pigs in 1995 and 1996(E. Painterin tin’. 1997,McEachern

1996, Wilken 1996). In 1993,perhapsasmuchas20 percentof theCarrington

Pointpopulationsofsoft-leavedpaintbrushwerebrowsedby deerandindividual

plantswere excavated,leavingdepressionsin thesandysoils whereplantshad

beenobserved5 monthsearlier(S. Chaney,NationalParkService,pers.comm.

1993). More recently,researchershavedocumentedthatbothdeerandelk are

damagingbothpopulationsof soft-leavedpaintbrush(McEachern1996). Island

bedstrawis threatenedon SantaCruz Islandwheretramplingandpig rooting

alongtheseacliffs increasesthelikelihood of slopefailure (Hochbergetat.

198Gb). All islandrush-rosehabitaton SantaCruz Islandis damagedfrom

rootingbypigs (D. Wilken in titt. 1997). TherecentdiscoveryofSantaCruz

Islandmalacothrixon SantaRosaIslandincludedtheobservationthat the

prehistoricmiddenthat theplantsweregrowingon wasbeingerodedfrom

damageby livestock(E. Painterin titt. 1997).

6. NativeIsland Vegetation

Theplant speciesof the islandshaveavarietyoforigins thatincluderelict

populationsof formerlymorewidely rangingspeciessuchastheendemicisland

ironwoods(Lyonothamnusfioribundus),islandmallows(Lavatera

assurgentflora), anddisjunctspeciessuchastheTorreypine (Pinus torrel’ana).

Suchspeciestypically occurin canyonsandon slopeswith moremoderate

environmentsthanthosethatprevail in surroundingareas.Islandendemics,

includingall ofthespeciesin this recoveryplan,havebeendiscussedby Raven

(1967),Philbrick (1980),andWallace(1985). Fifty-four islandendemicplant

speciesareknownfrom thenorthernChannelIslands;21 speciesaresingleisland

endemics(Halvorsonetat. 1987;Junaketat. 1997).

Themainnativehabitattypeson the islandsincludecoastaldune,coastal

bluff (cliff), coastalsagescrub,grasslands,chaparral,cactus,oak andironwood

woodlands,riparianwoodlands,andconiferforest;varioussubdivisionsof these

habitattypeson theislandshavebeendescribedby Dunkle (1950),Philbrick and
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Haller (1977),Mmnnich (1980),Clark etat. (1990),andCoonanetat. (1996). The

beachandassociatedcoastaldunehabitatoccurin thewindiestsandylocationson

thethreewesternmostislands. Thesecoastalhabitatsappearto be relatively

undisturbedcomparedto mainlandsiteswheredevelopmentandrecreationhave

largelyeliminatedthem. Coastalbluff habitathasprovidedarefugiumfor many

plantsfrom grazingbynon-nativeanimals(Minnich 1980,Halvorsonetat. 1992).

Theuplandhabitatswereformerly shrub-dominatedand includedcoastal

sagescrubandchaparralhabitats.Historic reportsindicatethat theseupland

habitatswereimpenetrable(Hochberget at. 1 980a). Comparisonof current

landscapeswith historicalphotographsrevealsa significantlossof woody(tree

and shrub)vegetationfrom theislandsduring thelast 100years(Hobbs 1980,

Minnich 1980). Coastalsagescrubhabitatis composedofsoft-leaved,

soft-stemmedplantsthatareeasilybrokenby tramplingandpalatableto both

browsersandgrazers. Theoriginal coastalsagescrubhabitathasbeenreducedby

overgrazingto theextentthat it persistsonly in locationsinaccessibleto grazing

andbrowsinganimals,suchascliffs andmarginalhabitatin patchesof cactus

(Mmnnich 1980,Hobbs1983,E. Painterin titt. 1997,CorryandMcEachern2000).

Coastalsagescrubhabitathasincreasedin extenton Anacapaand SanMiguel

Islandssincetheremovalofgrazing(Johnson1980). Coastalsagescrubrecovery

on SantaCruz Islandis compromisedwith thecontinuedpresenceofpigs on the

entire island.

Thestructureof theremnantchaparralhabitatshasalsobeenmodifiedby

grazingandbrowsing;theshrubcomponentof thechaparralhabitatcurrently

formsarborescent(treelike)shapesor in someareas,extremelylow, prostrate

forms. Someridgetop chaparralis naturallylow growingdueto thehighwind

shear. Continuedbrowsingbydeerandelk on SantaRosaIslandhascreatedan

open‘skeleton’communityreticulated(net-patterned)by gametrails thatprovide

accessto nearly100 percentof thehabitat(Hochbergetat. 1 980a;T. Thomas,U.

S. FishandWildlife Service,pers.obs.,1993). Grasslandsarelargely composed

ofnon-nativeannualspecies,andhavegreatlyexpandedattheexpenseof most

otherhabitattypes (Hobbs1983,ColeandLiu 1994).
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Thepre-grazingimportanceofcactusin the islandcactuscommunities

will neverbe known. Theranchersconsidered40 percentof therangelandon

SantaCruz Islandto be uselessfor grazingbecauseofthespreadofcactus,which

wasfacilitatedby overgrazing(Hochbergetat. I 980a). Cactushabitatson Santa

Cruz and SantaRosaIslandshavebeendramaticallyreducedto improvecattle

operationsby theintroductionof biological controls(Hochbergetat. 1980a;F.

Ghermnni,formerownerof EastSantaCruz Island,pers.comm. 1998).

Theoak andironwoodwoodlandsarecharacterizedby uniqueendemic

plant speciesandhavealsobeenheavilyaffectedbygrazing,browsing,and

rootinganimalsseekingsummershelterandfood (Clark etal. 1990,Halvorson

1993). Riparianwoodlandsareheavilymodifiedphysicallyandstructurally,and

in someareastheyhavebeeneliminated(Hochberget at. 1 980a,Mmnnich 1980).

In theabsenceof excessivegrazingandbrowsing,acanyonwith year-roundwater

wouldhavewell-developedriparianvegetationthat includeswillows (Satix spp.),

cottonwoods(Poputusspp.),and oaks(Quercusspp.). This vegetationwould

typically supportarich diversityof organisms,especiallyneotropicalmigratory

bird species,butyearsofoverutilizationby introducedmammalshaveall but

eliminatedthis formerlyresource-richhabitat.

Theconiferforesthabitatis madeup ofbishoppine (Pinusmuricata)and

SantaRosaIslandtorreypine (Pinus torreyanainsularis). Thebishoppineforests

on SantaCruz Islandthat wereprotectedfrom grazinghavewell-developed

groundlitter andreproduction(Hobbs1978). In contrast,Clark et at. (1990)

reportedthatbishoppineforestson SantaRosaIslandthatweresubjectedto

grazinglacktheprotectivenutrientlayerof groundlitter andexhibit no

reproduction.TheSantaRosaIslandtorreypineforms acommunityon the

easternedgeof SantaRosaIslandthat is relatively intact.

Pigs,cattle,deer,elk, goats,sheep,horses,andbison continueto threaten,

and furtherdegrade,whole ecosystemson theCaliforniaislands(Sauer1988,

Halvorson 1993). Many of the taxain this recoveryplan surviveonly in areasthat

areinaccessibleto theintroducedalien ungulates;manyofthe siteswherethey

persistcomprisemarginallysuitable(highly erodibleandunstable)habitatwhich

makestheirpersistenceevenmoretenuous(E. Painterin titt. 1997).
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Fire frequencieshaveprobablybeenalteredthroughthereductionof fuels

by intensivegrazingandranchingpractices. Thelargescalelossofwoody

vegetationoccurredconcurrentlywith the introductionof nonnativegrasses.

Thesegrass-dominatedlandscapeshavebeenconstantlyreducedto stubbleby

grazing. Theremovalof grazingresultsin afuel loadof tall grass,wherewildfire

is capableof quick, flashyignition andspread.Thesegrassesandresultingfuel

conditionswereneverpreviouslypresenton the islands. Severalspeciesofplants

on the islandsthat areadaptedto fire haveexperiencedareductionofseed

productionandlossofsoils and seedbanksdueto yearsofovergrazing.Many

chaparralplantspeciesmaintainbanksofdormantseedsin thesoil. Severalof

thosespeciesgerminateonly following a fire eventthat destroystheadult

membersofthepopulation. It takes5 to 7 yearsfor plantsto producean adequate

seedbankto recreateapre-firepopulationstructure.If fires burnthroughstandsof

nativevegetationthat havenotregainedsufficientcapabilityto reproduceaftera

fire, thosespecieswill be threatenedwith local extirpation. If fire occurson

islandswherenonnativemammalsare still present,seedlingrecruitmentwouldbe

vulnerableto grazingandbrowsing.
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B. SPECIES ACCOUNTS

1. Hoffmann’s rock-cress (Arabis hoffmannii)
(RecoveryPriorityNumber2)1

Descriptionand Taxonomy

Hoffmann’srock-cresswasdescribedby Philip AlexanderMunzasArabis

maximavar. hoffmannii in 1932basedon specimenscollectedby Ralph

Hoffmann atthe“seacliffs eastof Dick’s Harbor,” now knownasPlattsHarbor,

on SantaCruz Islandin 1932(Rollins 1936). T.S. Brandegeehadcollectedthis

rock-cressasearlyas 1888 from an unspecifiedlocationon SantaCruz Island. In

1936,ReedClark Rollinselevatedthetaxonto speciesstatusby publishingthe

nameArabis hoffmannii. This nomenclaturewasretainedin themostrecent

treatmentof thegenus(Rollins 1993).

Hoffmann’srock-cressis amemberofthemustard(Brassicaceae)family.

It is aslenderherb that lives for severalyears,flowers,andthendies. Theoneto

severalstemsreach0.6 meter(2.0 feet)highandhaveslightly toothedbasal

leaves.Thewhiteto lavenderflowers, with fourpetals1 centimeter(0.4 inch)

long, arefoundatthetips of thestems. Theslightly curvedfruits (siliques)are

borneon long stalks. Theonly otherrock-cressthat occurson the islands,tower

rock-cress(Arabisglabra var.gtabra), is a taller plantwith cream-colored

flowers.

Distribution andPoputation Status

Hoffmann’srockcresshasbeenreportedfrom threeislands: Anacapa,

SantaCruz,and SantaRosa. SinceBrandegee’scollectionin 1888,few

We prioritizerecoveryactionsby directingresourcesfirst to speciesfacinga
high(versusmoderateor low) degreeofthreat,with high (versuslow)
potentialfor recovery,andto specieswith ahigh level oftaxonomic
distinctiveness.A speciesthat is theonly existingmemberof its genuscomes
beforeaspeciesin agenusconsistingofmorethanone species,whichcomes
beforea subspeciesor variety. Thehighestpriority is 1, the lowestis 18. The
priority systemwaspresentedin theNovember15, 1983,FederalRegister,
vol.48(221),page51985.
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collectionsofHoffmann’srock-cresshavebeenmade. On SantaCruz Island,

ReidMoranmadea collectionfrom the“CentralValley” in 1950andMcPherson

collectedtheplantnearCentinelaGrade,possiblythesamelocation,in 1967

(Junaketat. 1995). It wasnot until 1985 that SteveJunakrelocatedapopulation

atthis location(Schuyler1986). For manydecades,Hoffmann’soriginal

collectionsite, nearPlattsHarboron SantaCruz Island,wasin “anareaof intense

feral animal(sheep)disturbance,”andno plantscouldbefound(Hochberget at.

1980a). In fact, in 1983,wepublishedin theFederalRegister(48FR 53640)a

noticeof reviewthat consideredthis speciesto be extinct. However,surveys

conductedby TheNatureConservancyin 1985weresuccessfulin locatingthe

plantin upperPlattsCanyon(Schuyler1986).

Accordingto Moran’s field notes,he collectedHoffmann’srock-cress

from AnacapaIslandin 1941 “on theslopesaboveFrenchy’sCove” (S. Junak,

SantaBarbaraBotanicGarden,pers.comm. 1993). However,no specimensfrom

this collectionhavebeenfoundandsurveysconductedin theearly1990’sfailed to

relocatetheplanton AnacapaIsland(S. Junak,pers.comm. 1993).

Hoffmannreportedtheplant from “the bankaboveWaterCanyon”on

SantaRosaIslandin 1930,butnumerousrecentsurveyshavefailed to locateany

plantsfrom that location (McEachern1996). In 1996,anewpopulationofthe

plantwasdiscoveredon arock shelfin middleLobo Canyonon SantaRosaIsland

(McEachern1996,Wilken 1996). Severalsimilarrock shelfhabitatsupstream

anddownstreamfrom theoneknownsite in Lobo Canyonwere surveyedwith no

observableoccurrences.

Hoffinaun’srock-cressis knownfrom threesmallpopulationsthat

collectivelycoverlessthan 0.4hectare(1 acre)on SantaCruz Island. Oneof

thesethreepopulations,nearPlattsHarbor,is locatedon rockyvolcaniccliffs

alonganorth-facingcanyonon landsownedby TheNatureConservancy.

Becauseofinaccessibilityandthe loosestructureofthevolcanicrock, thecliff

sitehasnotbeenthoroughlysurveyed.Only afewdozenplantshavebeen

directlyobserved,but thecliffs maysupportadditionalindividuals. WhenJunak

relocatedthepopulationnearCentinelaGrade,approximately30 individualswere

seen. TheNatureConservancyhasmonitoredthispopulationsince1990,with
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fewer than30 plantsobservedeachyear(Klinger 1994a;R. Klinger, pers.comm.

1998). Thethirdpopulationon SantaCniz Islandwaslocatedin 1995near

StantonRanchandconsistedof 16 plantsasof 1996(Wilken 1996). TheSanta

RosaIslandpopulationconsistedof eightplants,threeofwhich wereflowering

andtheremainingfive of which werevegetativerosettes.Noplantswere

observedon SantaRosaIslandin 1998(NationalParkServicefield data,Channel

IslandsNationalPark, 1998).

HabitatDescription

TheCentinelaGradepopulationis growingon SantaCruz Islandvolcanics

andis associatedwith giantcoreopsis(Coreopsisgigantea),SantaCruz Island

buckwheat(Eriogonumarborescens),islandhazardia(Hazardia detonsus),and

coastalprickly pear(Opuntialittoratis). TheSantaRosaIslandpopulationis

locatedon a rockyshelfoverhangingthecanyonandis growingwith giant

coreopsis,Greene’sdudleya(Dudteyagreenei),redbuckwheat(Eriogonum

grandessp.rubescens),indian pink (Sitenetaciniata),andnonnativegrasses.

LifeHistory

Recentresearchby Wilken (1996)on reproductivestrategiesof

Hoffmann’srock-cressshowsthat individual plantsin cultivation mayreproduce

within 2 yearsfollowing establishment,with someplantssurviving for at least5

years. Individual rosettesaremonocarpic(flower oncethendie), but someplants

havemorethanonerosette.Hoffmann’srock-cressdoesnot appearto be

dependentuponpollinatorsfor seedset,andindividual plantsmayproduceas

manyas3,000to 4,000seeds.However,thesmall sizesofnaturalpopulations

indicatethatestablishmentsuccessof newplantsis low. Monitoringresultsat

two siteson SantaCruz Island(CentinelaandStanton)suggestpoorestablishment

successbecauseofa lackof favorableseedgerminationsites,ahighrateof

seedlingmortality,or acombinationof both factors(Wilken 1996). At thesetwo

sites,survivingplantstendto be foundin theshadeofshrubswherethecoverof

annualspeciesis low, suggestingthat Hoffmann’srock-cresscannottolerate

competitionwith ahighcoverof annualspecies.Fewerthan 100 plantsin total

werepresentin the3 studiedpopulations(Wilken 1996).
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Threats

Themajorthreatsto Hoffrnann’srock-cressarelossof soil, lossof shrub

canopycover,tramplingofpotentialseedgerminationsitesby nonnative

ungulates,predationresultingfrom feral pig rooting,and competitionwith annual

plants. Thespeciesis also threatenedby extinction from randomnaturally

occurringeventsdueto its limited distribution.

2. SantaRosaIsland manzanita (Aretostaphylosconfertiflora)

(RecoveryPriorityNumber2)

DescriptionandTaxonomy

SantaRosaIslandmanzanitawasdescribedasArctostaphytos

confertflora by Eastwoodin 1934 from acollectionmadeby Hoffinann 4 years

earlier“in asheltereddell southofBlackMountain” on SantaRosaIsland

(Eastwood1934). Munz (1958)publishedthenewcombinationArctostaphytos

subcordatavar. confertflora. However,in subsequenttreatmentsofthegenus,

Wells (1968,1993)hascontinuedto usetheoriginal taxonomy.

SantaRosaIslandmanzanitais aperennialshrubin theheath(Ericaceae)

family that grows0.1 to 2.0 meters(4 inchesto 6.5 feet)high, sometimesreaching

ashigh as6 meters(20 feet) (Wells 1993;ParkerandVasseyin titt. 1998) (Figure

7). SantaRosaIslandmanzanitaoccursin prostrateandupright forms,the former

mostlikely dueto climatic influencesandherbivory(McMmnn 1951). Theplant

hassmooth,dark red-purplebarkanddenselyhairy-glandularbranchletsand

flower stalks. Theleavesarelight green,round-ovatewith cuppedmargins. The

flowersoccurin denseclustersthat matureinto flattenedreddish-brownfruits

(McMinn 1951). Anothermanzanitaon SantaRosaIsland,Arctostapliytos

tomentosa,hasthreesubspecies.Theseare differentiatedfrom A. confertflora

andeachotherby variouslyhavinglong, stiff hairsor no glandularity(A. t. ssp.

crustacea- long, nonglandularhairs;A. t. ssp.insuticola - pubescent,

nonglandularhairs;A. t. ssp.subcordata- long, glandularhairs).

Distribution andPoputationStatus

Surveysofpotentialhabitatby U.S. GeologicalSurveyBiological
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Figure 7. IllustrationofSantaRosaIslandmanzanita(Arctostaphylos

confertflora). Copyrightby theRegentsof theUniversityof

California,reproducedwith permissionof theJepsonHerbarium,

UniversityofCalifornia.
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ResourcesDivision staffin 1996 through1998havereportedSantaRosaIsland

manzanitafrom threeareason SantaRosaIsland;thenorth-eastsideofBlack

Mountain(lessthan300plants)combinedwith theTorreyPinevicinity (lessthan

100 plants),thecanyonson thesouth-eastsideoftheisland(lessthan1,000

plants),andin thevicinity ofSouthPoint(approximately200 plants).

HabitatDescription

Theplant is foundon sedimentarysubstratesof Montereyshalesandsoft

sedimentsderivedfrom SanMiguel volcanics(Weaveretat. 1969). Nearthe

southerntip ofthe island,a fewindividualsarescatteredon theslopesabove

SouthPointon sandstoneoutcrops. Thetaxonoccursasa componentof mixed

chaparral,mixed woodland,Torreypinewoodland,andislandpinewoodland

communities.

LifeHistory

Currently, little is known about the life history of this species. The Santa

RosaIslandmanzanitareproducesor spreadsonly by seeds(obligateseeder)and

requiresfire for regeneration.

Threats

Santa Rosa Island manzanita is threatened by an altered fuel characteristic,

soil loss, low reproductive success, and herbivory by elk and deer that has

contributed to reproductive failure. This species possibly requires fire for

recruitment. The life history strategy for obligate seeding manzanita species

results in adult plants beingkilled by fire, andrecruitmentdependson a seedbank

that respondsto fire stimulusfor germination. Currentlytheseedbankis either

absentor so depletedasaresultofsoil lossthata fire couldeliminatethespecies.
If a fire wereto occurandpromptgerminationofseeds,the seedlingsmight not

successfullyestablishthemselvesdue to thehighpotentialfor browsepredation

from deer. Ungulateshaveaccessto morethan90 percentoftheplants

(McEachern1996). Despitethesteepnessoftheslopes,deerandelk arecapable

of travelingalongtrails whichprovideaccessto variousportionsofthe

populations.Observedshrubshavehadrecenttwig growth(flowersandfruit)

browsedoff by deer,andno seedlingsor youngplantshavebeenobserved.

Researchersobservedthat elk anddeerbeddownin theshadeof largershrubs,
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including SantaRosaIslandmanzanita,causingcompactionanderosionof soils,

andexposingtherootsof theplants(McEachernandWilken 1996).

3. Islandbarberry(Berberispinnatassp.insularis)

(RecoveryPriorityNumber3)

DescriptionandTaxonomy

Island barberry was described as Berberispinnatassp.insutarisby Munz

(MunzandRoos1950)basedon a specimencollectedby Wolf in 1932“west of

thesummitofBuenaVista Grade(alsoknownasCentinelaGrade),interiorof

SantaCruz Island.” Roof(1981)includedthis taxonin thegenusMahonia

becausetheleavesarecompound,in contrastwith thesimple leavesof Berberis.

However,Moran (1982)madethecasethat this onecharacterwasinsufficientto

defendMahoniaasadistinctnaturalgroup,andmanysubsequenttreatmentshave

includedall North Americantaxapreviouslyreferredto asMahoniaasBerberis.

Recenttreatmentsfor this taxonhaveall maintainedthenameBerberispinnata

ssp.insutaris (Munz 1974, Smith 1976,andWilliams 1993).

Islandbarberryis aperennialshrubin thebarberryfamily (Berberidaceae)

(Fignre8). Theplanthasspreadingstemsthat reach2 to 8 meters(5 to 25 feet)

high, with largeleavesdivided into five to nineglossygreenleaflets. Clustersof

yellow flowersatthebranchtips developintoblueberriescoveredwith awhite,

waxycoating.

Distribution andPoputationStatus

Islandbarberryhasbeenreportedfrom threeislands: Anacapa,Santa

Cruz,andSantaRosa. In a letterto R. Hoffmannin 1932concerningIsland

barberry,P. Munzremarkedthat, “BrandegeesaysofB. pinnata,thatit is

‘common’ on S.C. [SantaCruzI” (S. Junakin titt. 1994). Islandbarberryis

currentlyknownfrom threesmallpopulationsin moist,shadedcanyonson Santa

Cruz Island. Hoffmannfoundseveralindividuals“in Eldercanyonthat runsfrom
westinto Cafiadade la Casa”on SantaRosaIslandin 1930(CaliforniaNatural

DiversityDataBase1998). No plantshavebeenfoundon SantaRosaIslandsince

thendespitesurveysby stafffrom theU.S. FishandWildlife Service,National

ParkService,Biological ResourcesDivision, and SantaBarbaraBotanicGarden
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Figure8. Illustrationofislandbarberry (Berberispinnatassp. insutaris).

Copyright by the Regents of the University of California, reproduced

with permissionoftheJepsonHerbarium,UniversityofCalifornia.
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between1993 and 1998. Dunkle collected island barberry on West Anacapa

Island in 1940,but theplant wasnot foundthereagainuntil 1980,whenone clone

(severalstemsrepresentingone geneticindividual) wasfoundin SummitCanyon.

In 1994,Junak,Halvorson,and Chaneyvisited this siteandfoundthat theclone

haddied(Chaney1994);theplantis thereforebelievedto beextirpatedfrom

AnacapaIsland.

The threepopulationsofislandbarberryoccuron SantaCruz Island. One

populationon thenorth slopeofDiablo Peakcomprises24 largestemsand 75

small stems(Klinger 1 994b);thisnumberof stemsmayrepresentoneor several

clonal individuals. In 1979,a secondpopulationnearCampoRaton(Caftada

Cristy) wasestimatedto be fewer than10 individuals,but in 1985,only 1 plant

wasseen(CaliforniaNaturalDiversity DataBase1998). Habitatfor theplant was

systematicallysearchedrecentlyin theCampoRatonarea,andtwo individuals

were located. Bothplantswere in dangerofbeinguprootedfrom erosion. Only

oneplant flowered,but it did not set fruit (D. Wilken in titt. 1997). Thethird

population(believedto be a singleplant),at Hazard’sCanyon,hasbeen

determinedto consistofapproximately20 stems(S. Junak,pers.comm. 1998).

HabitatDescription

OnWest Anacapa Island, island barberry was reported to be associated

with chaparral species including poison oak (Toxicodendrondiversitobum),

monkeyflower (Mimutusaurantiacus),coyote bush (Baccharissp.), goldenbush

(Hazardiadetonsus),islandalum-root (Heucheramaxima),and wild cucumber

(Marah macrocarpus)(Chaney 1994). On Santa Cruz Island, it is known from

north facing,rocky slopesin chaparral,oakwoodlands,andpine forests(Junaket

at. 1995).

L~feHistory

Recentresearchindicatesthat, althoughpollen from thesameplant is able

to producefertile seeds(geneticallyself-compatible),it requiresinsectvisitation

for pollination. Eachflower producesfrom 2 to 3 seeds;however,in seed

germinationexperiments,only 8 out of40 seedlingssurvivedlong enoughto

producesecondaryleaves(Wilken 1996). Observationsin 1996on thesingle
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plant in upperCafriadaChristyindicatedthat, ofmorethan 100 flowersthatwere

in budin January,only 7 immaturefruit haddevelopedby May(Wilken 1996).

New shootscansproutfrom undergroundstems(rhizomes).Therefore,

manystemsmayactuallyrepresentonegeneticclone(Hochberget at. 1980b,

CaliforniaNativePlantSociety1984,Williams 1993).

Threats

Island barberry is threatened by soil loss and habitat alteration caused by

feral pig rooting, and lack of successful sexual reproduction (no new plants). The

species is also threatened by extinction from random naturally occurring events

due to its limited distribution.

4. Soft-leavedpaintbrush (Castilejamollis)
(Recovery Priority Number 2)

Descriptionand Taxonomy

This species was described by Pennell as Castittejamoltis in 1947, based

on material collected on Santa Rosa Island in 1939 (Ingram 1990, Heckard et at.

1991). Hoover (1970) and Munz and Keck (1973) included plants of coastal sand

dunes of San Luis Obispo County in the description of this taxon. However, the

taxon is now considered to be endemic to Santa Rosa Island (Ingram 1990,

Heckard etat. 1991).

Soft-leaved paintbrush is a partially parasitic perennial herb in the figwort

(Scrophulariaceae) family (Figure 9). The plant has semi-prostrate branches that

reach 40 centimeters (16 inches) in length, it hasspecializedleaves(bracts)and

upper leaves that are grayish, fleshy, broad, rounded, and crowded at the apex; the

bract and calyx are yellow to yellowishgreenabove(Heckardet at. 1991).

Ingram (1990)identifiedseveralmorphologicaldifferencesbetweensoft-leaved

paintbrushandthesimilarchaparralIndianpaintbrush(Castittejaaffinis),

including the indument(covering)of distinctivebranchedhairsandroundedstem

leavesin theformertaxon. Observationsby Rindlaub(1995)andBiological

ResourcesDivision staff(McEachern1996)indicatethat individualsat higher
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Figure 9. Illustration of soft-leaved paintbrush (Castilteja mottis). Copyright by

the Regents of the University of California, reproduced with

permission of the Jepson Herbarium, University of California.
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elevationsatone site(CarringtonPoint)mayrepresenthybridsbetweenC. affinis

and C. mottis.

Distribution andPoputationStatus

Soft-leaved paintbrush has been reported from two islands: San Miguel

and Santa Rosa. Two specimens collected from Point Bennett on San Miguel

Island by Elmore in 1938 are possibly soft-leaved paintbrush (Wallace 1985;

Heckard etat. 1991). Despite recent searches, the taxon has not been seen on San

Miguel Island since then. Soft-leaved paintbrush is currently known only from

two areas on Santa Rosa Island,CarringtonPointin thenortheastcornerofthe

island,andwestofJawGulch and Orr’s Campalongthenorthshoreofthe island.

In 1993,theJawGulchpopulationwasestimatedto haveup to 1,000

individualscoveringan areaoflessthan2 hectares(5 acres)(C. RutherfordandT.

Thomas,U.S. FishandWildlife Service,pers.obs. 1993),anestimateconfirmed

in recentfield studies(McEachernandWilken 1996). During Ingram’s field

studiesin 1990,theCamngtonPointpopulationconsistedofonly 20 individuals

(Ingram 1990). Thecurrentestimatefor theCarringtonpopulationis several

thousandplants(NationalParkServicefield data,ChannelIslandsNationalPark

1998).

In 1994, Rindlaub and McEachern gathered abundance and density data

for thetwo populations.OnCarringtonPoint,populationdensityaveraged0.9

plantper squaremeter(1.2 plantspersquareyard), andatJawGulch,population

densityaveraged2.0plantspersquaremeter(2.4plantsper squareyard). Study

plots wereestablishedin 1995 in bothpopulationsto monitor population

characteristicsandchangesin thenumberofplants. Mortality rateshavebeen

higherthanrecruitmentin studyplots from 1995 to 1998. Bothpopulations

generallyconsistofmanysmallreproductiveindividuals,with few large

reproductiveplantsandvery few seedlings(McEachernandChess2000).

HabitatDescription

At Carrington Point, the plant occurs in stabilized scrub vegetation

dominated by goldenbush (Isocomamenziesiivar. sedoides),lupine (Lupinus

atbifrons),and Pacific ryegrass (Leymuspacflcus).At Jaw Gulch, the soft-leaved
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paintbrush occurs with alien iceplants (Carpobrotusspp. and Mesembryanthemurn

spp.),alien grasses,nativemilk-vetch(Astragatusmiguetensis),goldenbush,red

buckwheat,saltgrass(Distichtisspicata),andseasidedaisy(Erigeronglaucus)

(McEachernandChess2000).

LWeHistory

Soft-leaved paintbrush is dependent on a host plant for water and

dissolvedresources.Someleaveshavereducedchlorophyll andtheplant

compensatesby parasitizingtherootsof nearbyvascularplants(Chuangand

Heckard1993). Themostlikely hostis goldenbush(Isocomamenziesiivar.

sedoides)(E. Painterin titt. 1995, M. Wetherwaxin titt. 1995).

Threats

The most severe threat to soft-leaved paintbrush is deer and elk trampling

anduprootingthroughscrapingduringrutting season.Otherthreatsto soft-leaved

paintbrusharesoil loss,herbivoryby deer,competitionwith alien planttaxa,and

possiblehybridizationwith Castittejaaffinis at CamngtonPoint. Information

from thestudyplots indicatesthat approximately50 percentof soft-leaved

paintbrushstemswerebroken,eitherthroughbrowsingor trampling(McEachern

1996,McEachernandChess2000). Up to 45 percentofplantsin plots were

uprootedandkilled by deerandelk root scrapingduringthefall-winter rutting

season.Thelossof theprobablehostplant, goldenbush,throughthesesame

mechanismsalsoreducestheability ofsoft-leavedpaintbrushto reproduce(E.

Painter,in titt. 1997,M. Wetherwaxin titt. 1995). TheJawGulchpopulationwas

alsousedas abeddingareafor deerduringthefall of 1993 (D. Richards,National

ParkService,pers.comm. 1994). Thesignificanceof hybridcontaminationwith

Castittejaaffinis in theCarringtonPoint areais not knownat present.

5. SantaCruz Island dudleya (Dudleyanesiotica)

(RecoveryPriorityNumber8)

DescriptionandTaxonomy

SantaCruz Islanddudleyawasdescribedby Moran(1950)asHasseanthus

nesioticusbased on aspecimencollectedfrom a“flat areaneartheedgeofsea

bluff, Fraser Point,” on the west end of Santa Cruz Island in 1950. Three years
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later,Moran(1953)transferredthespeciesto thegenusDudteya,as Dudteya

nesiotica.

SantaCruz Islanddudleyais a succulentperennialin thestonecropfamily

(Crassulaceae)(Figure 10). Theplanthasastemthatresemblesa short, thick,

undergroundstem(corm-like)with 8 to 16 narrowleavesin abasalrosettefrom
whichseveralflowering stems3 to 10 centimeters(1.2 to 4.0 inches)tall arise.

Thewhitefive-petaledflowers andresultingfruits areerectto ascending.Recent

researchby Wilken (1996)indicatesthat thenumberof flowersperplantranges

from 6 to 12.

Distribution andPoputationStatus

SantaCruz Islanddudleyais knownonly from onepopulation,thetype

locality at FraserPoint on thewestendofSantaCruz Island(N. Vivrette in litt.

1996). Informationon location,extent,andsize ofpopulationshasbeengathered

byWilken (1996). Within thegeneralareanearFraserPoint,where13 hectares

(32 acres)areoccupiedby theplant, four sitesof highdensitiesweresampled.

From 1994to 1996,estimatesof absolutepopulationsizerangedfrom 30,000to

60,000plants(D. Wilken in titt. 1997).

HabitatDescription

Thepopulationis situatedon thelowestmarineterracein coastalscrub

andgrasslands(Junaket at. 1995). Thewestendofthepopulationis associated

with Californiasagebrush(Artemisiacat~fornica),iceplant(Mesembryanthemum

nodflorum),alkali heath(Frankeniasatina), goldfields (Lastheniacat~fornica),

andpickleweed(Salicorniasubterminatis).Theeastendof thepopulationis

associatedwith Australiansaltbush(Atriptexsemibaccata),brome(Bromus

hordeaceus),goldfields,purpleneedlegrass(Nasettaputchra),and vulpia (Vutpia

myuros).

A 25-yearstudyon FraserPointnotedthat establishmentof a different

patternin dominantspeciescompositionoccurredseveraltimes. Germinationand

establishmenteventswererareand typicallyoccurredin responseto extremeor

unusualweatherconditions. Following ashift in dominance,themaintenanceofa

vegetationpatternusuallycontinuesfor severalto manyyears. Theunique
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Figure 10. Illustration of Santa Cruz Island dudleya (Dudteyanesiotica).

Copyright by the Regentsof theUniversityofCalifornia, reproduced

with permission of the Jepson Herbarium, University of California.
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responseofeachspeciesto themeteorologicalandbiotic conditionsindicatethat

manyyearsmaybeneededto assesstrendsin thevegetationhealthandstatus

(Vivrette 2000).

LifeHistory

Santa Cruz Islanddudleyais a succulentperennialthat diesbackto the

ground each year. The underground corm takes several years to develop. A first

year corm can be the size of a rice grain and is easily dispersed by wind. The

cormsproduceleafbudsin thesummer,andthegroundcanbecompletely

coveredwith leavesfollowing thewinterrains. Thewhite flowersproduce10 to

12 seedsper flower. TheNatureConservancyhascalculateddensity,cover,and

heightofplantswithin 30 randomlyselectedplotssince1991. Annual variations

in density,cover,andheightofrosetteshaverangedfrom 16.9 to 29.1 plantsper

squaremeter(20.2to 34.8 plantspersquareyard), 8.7 to 16.1 percent,and1.27 to

1.68centimeters(0.50to 0.66inch), respectively(Klinger 1995).

Threats

SantaCruz Islanddudleyaremainsvulnerableto competitionfrom

nonnativegrasses,soil loss,herbivoryby feral pigs, disturbanceby pig rooting,

and tramplingbyhumans(researchers,visitors, yachtsmen,etc.). Like many

dudleyas,SantaCruz Islanddudleyais alsovulnerableto collectingfor botanical

orhorticulturaluse(Moran 1979). Thespeciesis alsothreatenedby extinction

from randomnaturallyoccurringeventsdueto its limited distribution.

6. Island bedstraw (Galium buxifolium)
(RecoveryPriorityNumber2)

Descriptionand Taxonomy

Islandbedstrawwasdescribedby Greenein 1886basedon specimens

collectedon SantaCruz Island(Ferris1960). In 1958,Dempsterincludedthe

taxonasavarietyof Gatium catatinense(Dempster 1958). Ferris (1960)

suggestedthat thetaxonwassubspecificallydistinct from Gatium catatinense.In

1973,Dempsterrecognizedthetaxonasa separatespeciesbasedon differencesin

thenutlethairsbetweenit andGalium catatinense(Dempster1973).
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Figure 11. Illustrationofislandbedstraw(GatiumbuxWotium). Copyrightbythe

Regentsof theUniversityofCalifornia,reproducedwith permissionof

theJepsonHerbarium,UniversityofCalifornia.

36



Islandbedstrawis asmall, dioecious(individualplantswith two separate

sexualunits), stout,woodyshrubin thebedstraw(Rubiaceae)family (Figure 11).

Theplantgrowsto 1.2 meters(4feet)in height, andhasswollennodesbearing

numerousleafybranches.TheleavesarelargerthanthoseofmostotherGatium

taxa,andhaveconspicuouslateralveinswith stouthairson thelowersurface

(Dempster1973). Therelativelybroadleavesandthetiny upward-curvedhairs

that coverthefruits areuniquecharacteristicsthat distinguishit from thesix other

speciesof Galium thatoccuron the islands(Hochbergetat. 198Gb).

DistributionandPoputationStatus

Islandbedstrawis currentlyknownfrom SantaCruz andSanMiguel

Islandswhereit occurson north-facingseacliffs. A putativecollectionof Island

bedstrawwasmadefrom the“TorreyPinegrove,SantaRosaIsland,” in 1941 by

Moran; apparentlythisrecordwasamisidentifiedcollectionofSanDiego

bedstraw (Gatiumnuttattii) (R. York in titt. 1987). Therefore,no collectionsof

this taxon are known from Santa Rosa Island. Eight populations occuron The

Nature Conservancy lands on Santa Cruz Island. In 1980, Hochberg et at. (198Gb)

notedthat 2 ofthesepopulationshadfewerthan50 individualseach,andthe

remainingpopulationshadlessthan6 individualseach. No recentstatus

informationis availablefor theSantaCruz Islandpopulations.Two populations

werelocatedon SanMiguel Islandin 1993,onewith about200 individuals, and

theotherhavingfewerthan 10 plants. These2 populationswererelocatedin

1998with 300 and 121 plantseach. Five otherhistoricalcollectionshavebeen
madefrom theisland,but no plantshavebeenseenat theseotherlocalitiesfor

almost30 years.

HabitatDescription

Theplantoccurson “bluffs androcky slopes”(Dempster1973)in coastal

sagescrubandislandpineforest. Dominantspeciesthatwere foundwith island

bedstrawareCaliforniasagebrush(Artemisiacat~fornica),SanMiguel Island

locoweed(Astragatusmiguetensis),giant coreopsis(Coreopsisgigantea),

Greene’sdudleya(Dudteyagreenei), seasidedaisy(Erigerongtaucus),andred

buckwheat(Eriogonum grandessp. rubescens)(NationalParkServicefield data,

ChannelIslandsNationalPark1998). Otherassociatedspecieson rocky, exposed

cliffs include yarrow (Achitteamiltefotium),SanMiguel Islanddeerweed(Lotus
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dendroideusvar. veatchii),cliff aster(Matacothrixsaxatitisvar. impticata),wild

cucumber(Marah macrocarpa),and lemonadeberry(Rhus integrzjfotia)

(Halvorsonet at. 1992).

LWeHistory

Currently,thereis little life history informationavailablefor thisspecies.

Thespeciesis ashort lived shrubthat is dioccious.

Threats

Islandbedstrawis threatenedby soil lossandherbivoryfrom feral pig

rootinganderosionresultingfrom yearsof sheepgrazing. Thespeciesis also

threatenedby extinctionfrom randomnaturallyoccurringeventsdueto its limited

distribution.

7. Hoffmann’s slender-floweredgilia (Gilia tenuiflora ssp.hoffmannii)
(RecoveryPriorityNumber3)

Descriptionand Taxonomy

Hoffmann’sslender-floweredgilia wasdescribedas Gilia hoffmanniiby

Eastwood(1940)basedon collectionsmadeby Hoffhiann“in sandysoil at East

Point” on SantaRosaIsland 10 yearsearlier(Eastwood1940). Eastwood

remarkedthat, althoughthetaxonis relatedto G. tenuflora, no variationof the

latterincludedtheleafystemsanda tight clusterofflowersatthetop of G.

hoffmannii(Eastwood1940). Nevertheless,Jepson(1943)includedthetaxonin

the description of G. tenuflora var. tenuflora in his bookon thefloraof

California, as did Abrams (1951) in his book on the flora of the Pacific states. In

1959, Munz included the varietiesoftenuflora as subspecies, including ssp.

hoffmannii,as per a 1956treatment by the Grants (MunzandKeck 1973). This

nomenclaturewasusedin the latesttreatmentofthegenus(Day 1993). Of the

four subspeciesofG. tenuflora, thesubspecieshoffmannii is theonly onethat

occursin southernCalifornia. Two otherGilia speciesoccuronSantaRosa

Island,but G. tenuflora ssp.hoffmannii is distinguishedfrom thembythebaseof

its stembeingvery fuzzy,asif coveredwith spiderwebs.
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Figure 12. Illustration of Hofflnann’s slender-flowered gilia (Gitia tenuflora ssp.

hoffmannii). Copyright by the Regents of the University of California,

reproducedwith permissionoftheJepsonHerbarium,Universityof

California.
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Hoffhiann’sslender-floweredgilia is a small, erect,annualherbin the

phlox (Polemoniaceae)family (Figure 12). The central stemgrows 6 to 12

centimeters(2.4to 4.7 inches)tall, arisingfrom arosetteof denselyhairy,

strap-shaped(narrowandlong), short-lobedleaves.Theflowersarepurplishand

funnel-shapedbelow,wideningto five pinkish petalsthat arepartially fused

together(corollalobes).

Distribution andPopulationStatus

Hoffmann’sslender-floweredgilia historically hasonly beencollected

from two locationson SantaRosaIsland. A collectionwasmadeby ReidMoran

from the“arroyobetweenRanchandCarringtonPoint” in 1941 (Rutherfordand

Thomas1994). In 1994,Rindlaublocatedapopulationof 88 individualscovering

2 squaremeters(5 squarefeet) thatreasonablycorrespondsto Moran’ssiteand

wasgrazedby cattle(Rindlaub 1995). Theotherhistoricallocationis at thetype

locality nearEastPoint on SantaRosaIsland,whereit is still found. In 1994,this

populationconsistedofabout2,000plants(Rindlaub 1995). During 1994

surveys,athird populationcomprisingthreecolonieswasfoundat SkunkPoint.

Thispopulationcomprisedapproximately3,000to 3,500individualsthathad

beencroppedby cattle(Rindlaub 1995).

HabitatDescription

Hoffmann’sslender-floweredgilia is acomponentof duneand lupine

scrubvegetation.Plantsthat are commonlyfoundwith this speciesaresand

verbena(Abroniaumbellata),wild oats (Avenabarbata),rip-gut grass(Bromus

diandrus),beachevening-primrose(CamissoniacheiranthWolia),and sandmat

(Cardionemaramosissima).Silver beach-weed(Ambrosiachamissonis), saltgrass

(Distichlis spicata),miniaturelupine (Lupinusbicolor), plantain(Plantago

erecta),and sand-dune bluegrass (Poa douglasii)occur in the habitat (T. Thomas,

unpublished field notes, U.S. Fish and Wildlife Service, Ventura Field Office

1993; U.S. Geological Survey Biological Resources Division field data1998).

LifeHistory

Populationmonitoringhasbeenconductedannuallyat theEastPoint

locationfrom 1994 to 1998. Preliminarydataanalysisindicatesthatplantdensity

fluctuatesaboutameanof9.4 plantspersquaremeter(11.2plantsper square
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yard), plant heightaverages7 to 9 centimeters(2.8to 3.2 inches),thenumbersof

branchesand flowersperplantvary greatly,with lowerreproductionin drier

years. Plantdensitytendsto below in areaswheregrasscoveris high. Plant

densityandplant sizeswere low throughoutits habitatin 1998,whengrasscover

washigh in responseto unusuallyhighrainfall (McEachernin prep.).

A smallbeefly(Otigodranesspp.,Bombyliidae)wasobservedto bethe

mostnumerousandeffectivepollinator,and asoft-wingedflower beetle

(Melyridae)wasobservedasacasualvisitor in apollination studyon southcoast

rangeGilia tenuflora populations(GrantandGrant 1965). It is unknownif these

speciesor theircounterpartsoccuron SantaRosaIsland.

Threats

Hoffmann’sslender-floweredgilia is threatenedby soil damage,

competitionfrom nonnativegrasses,andhabitatalterationresultingfrom decades

ofherbivoryby sheep,horses,cattle,elk, anddeer. A sandyserviceroadusedby

theNationalParkServiceandranchersbisectstheEastPointpopulation. The

NationalParkServiceconstructedafenceto excludecattlefrom aportionof the

largestpopulation;however,aconsiderableportionof thepopulationwasaffected

by increasedtramplingby cattleasaresultofthefenceplacementandcontinued

impactsfrom vehicleuseof theroad. Sheepandcattlehavebeenremoved,but

horses,deer,andelk still occurin Hoffmann’sslender-floweredgilia habitat.

Competitionfrom nonnativegrassesalsoreducetheavailablehabitat. Thespecies

is alsothreatenedby extinctionfrom randomnaturallyoccurringeventsdue to its

limited distribution.

8. Island rush-rose (Helianthemumgreenei)
(RecoveryPriorityNumber8)

DescriptionandTaxonomy

This specieswasdescribedbyRobinsonasHetianthemumgreeneiin 1895

(Abrams1951). Thetypelocality wasdescribedas“a dry summitnearthecentral

partof the islandofSantaCruz” (Abrams1951). Thisnomenclaturewasretained

in themostrecenttreatmentfor thegenus(McClintock 1993).
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Islandrush-roseis a small shrubin therock-rose(Cistaceae)family. The

plant growsto 0.5 meter(18 inches)tall andhasalternateleavescoveredwith

star-shapedhairs. Thereddish,glandularstalkssupportyellow-petaledflowersto

2.5 centimeters(1 inch)wide. Thefruit is apointedcapsule0.6centimeter(0.25

inch) long. A more abundantspeciesfoundon the islands,peakrush-rose

(Hetianthemumscoparium),is similar in appearance,but it is not glandular-hairy

and has greenish stalks and smaller fruits (Hochberg198Gb).

Distribution andPoputationStatus

Island rush-rose has been reported from four islands: San Miguel, Santa

Rosa,SantaCruz,and SantaCatalina. McMmnn (1951)andlaterThorne(1967)

reportedseeingislandrush-roseon SanMiguel Island,butno collectionsexist

from that island(Hochberget at. 1980b,Wallace 1985). Two collectionsofthe

plantweremadefrom SantaRosaIslandby Epling, Erickson,andDunnin the

1930’s(Wallace1985),andarecentdiscoveryofthespecieshasbeenmadeinside

a deerexclosurefor theSantaRosaIslandmanzanitanearSouthPoint(S. Chaney,

pers.comm. 1999). Islandrush-rosewasreportedfrom thenortheastsideof

Black Jack Mountain on SantaCatalinaIslandby Thorne(1967)in 1966. No

collections have beenmadeatthis locality, butasmall populationhasbeen

reported from there (J. Takara, Santa Catalina Island Conservancy, pers.comm.

1994), and there are a few populations at the westendofthe islandthathave

become apparent with the alien mammal removal program (P. Schuyler in titt.

1999).

In addition to thepopulationson SantaCatalinaand SantaRosaIslands,

islandrush-roseis currentlyknownfrom 14 populationson SantaCruz Island. In

1980,prior to sheepremovalfrom TheNatureConservancylandson SantaCruz

Island,Hochbergetat. (198Gb)foundthat, of 10 populations,2 hadseveraldozen

individuals,and 6 othershavefewer than6 individuals. Hochberget at. (1980b)

indicatedthattheplant is eliminatedby intenseferal animal disturbance,and

notedthatthepopulationrecordedby AbramsandWigginsin 1930 atPelicanBay
hadnotbeenrelocated.TheBiological ResourcesDivision sponsoredsurveysin

1995 and1996reported14 populations,including 10 small ones(averaging9

plants)and4 largerones(from 500 to 1,000plants,averaging663)(McEachern

andWilken 1996). Thenumberof individualswasclearly relatedto recentfire
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history,with the 10 smallerpopulationsbeingunburnedandthe4 larger

populationshavingburnedin 1994(McEachernandWilken 1996).

HabitatDescription

Thetaxonis foundin open,exposedareasin chaparral,coastalsagescrub,

and islandpineforest. It is apparentlyrespondingfavorablyto fire on SantaCruz

Islandwheretheplant is asuccessionalcomponenton regeneratingburnsites.

LifeHistory

Until thefires of the1990’s, thepopulationswerereportedto be well

dispersedbutconsistedofonly oneto fourplantseach. Observationsof a

populationexplosionafterfires on SantaCruzIslandwould suggestthatthe

speciesis a fire followerwheretherearecurrentlythousandsofindividuals.

However,no youngindividualshavebeenobservedseveralyearsafterthefire

event. Islandrush-roseproduces50 to 70 flowersperplant, and everyflower

producesseed. Whentheflowersareinsectpollinated,theplantproducesa

maximumof 12 seedsper fruit; seedproductionis reducedwhentheplantsare

selfpollinated.

Threats

Islandrush-roseis vulnerableto soil damage,reducedfire frequencies,and

rootingby feral pigs. Habitatfor theplant on SantaCatalinaIslandis being

grazedandbrowsedby goats,horses,andmule deer.

9. SantaCruz Island bushmallow (Malacothamnusfasciculatusvar.
nesioticus)

(Recovery Priority Number 3)

Descriptionand Taxonomy

SantaCruz Islandbushmallowwasdescribedby Robinsonin 1897as

Matvastrumnesioticumn,basedon materialcollectedby Greenein 1886(Robinson

1897). This taxonhasbeenplacedin severaldifferentgenera,asMatacothamnus

nesioticus(Abrams1951),Sphaeratceanesiotica(Jepson 1925), Sphaeratcea

fascicutatavar. nesiotica(Jepson 1936), and Matvastrumfasciculatumvar.

nesioticumby McMmnn (Kearney1951). Kearney(1951)publishedthe
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combination Matacothamnusfascicutatusvar. nesioticus. Bates (1993)did not

recognize var. nesioticusas being distinct noting that Matacothamnusfascicutatus

is ahighly variablespecies“with manyindistinctandintergradinglocal forms.”

Ofvar. nesioticus,Bates(1993)notedthat thetaxonis essentially
indistinguishablefrom themainlandvar. nuttatlii. However,recentstudieson the

geneticsofMatacothamnushavedeterminedthat var. nesioticusis adistinct

variety (Swensonetat. 1995),andit is recognizedassuchin theFloraofSanta

Cruz Island(Junaketat. 1995).

SantaCruz Islandbushmallowis a smallsoft-woodyshrubin themallow

(Malvaceac)family (Figure 13). Theplant reachesup to 2 meters(6 feet)tall, and

hasslenderbranchescoveredwith star-shapedhairs. Thepalmatelyshapedleaves

aredark greenon theuppersurfaceandgrayon the lower surface.The

rose-coloredflowersareup to 3.75 centimeters(1.5 inches)broadand are

scatteredalongtheendsofthebranches(Hochberget at. 198Gb). It is

differentiatedfrom themainlandvar. nuttattii by its bicoloredleavesandgenetic

distinctiveness(Swensonetat. 1995).

DistributionandPoputationStatus

Santa Cruz Island bushmallow, endemic to Santa Cruz Island,wasalready

rare by the turn of the century whenGreenewrote that theplant was“rare; only

two bushes seen, and these under the protection of large opuntias (cacti); perhaps

thus kept from the sheep” (Hochberg etat. 1980a). Santa Cruz Island

bushmallowis currentlyknownfrom threesmall populationson SantaCruz Island

whereit occurswithin acoastalsagescrubcommunity(Wilken 1996). One

populationof lessthan50 individuals(10 clones)is locatedon thewestshoreof

theislandnearthehistoric ChristyRanch. Thesecondpopulationwasdiscovered

in 1993 in theCentralValleyneartheUniversityofCaliforniaField Station.

RecentgeneticanalysesoftheCentralValleypopulationindicatedthat, although

thereare 19 individual shrubs,theyconsistofonly 3 genotypes,or 3 clones

(Swensenetat. 1995). A third population of 50 to 60 plantshasbeendiscovered

on thesouthslopesof theislandin thevicinity ofWillows Canyon,onHorqueta

ridge(D. Wilken, pers.comm. 1998). Geneticstudiesindicatethereareprobably

only four geneticindividuals.
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Figure 13. Illustrationof SantaCruz Islandbushmallow(Matacothamnus

fascicutatus).Copyrightby theRegentsoftheUniversityof

California,reproducedwith permissionoftheJepsonHerbarium,

Universityof California.
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HabitatDescription

SantaCruz Islandbushmallowoccurson rocky, south facingslopesin

chaparraland coastalscrubin theCentralValleynorthof theUniversityof

CaliforniaField Station, in a canyonjust southof ChristyRanch,andat the

Horquetaridgesite. AssociatedspeciesincludeCaliforniasagebrush(Artemisia

catifornica), SantaCruzIslandbuckwheat(Eriogonumarborescens),and

lemonadeberry(Rhus integrifolia) at ChristyRanchand Californiasagebrush,

Californiaboneset(Brickettia calijfornica), and toyon (Heterometesarbutifotia) at

theCentralValley population.

Life History

Thespecieshasbeengrownfrom cuttings. Gardengrownplants

developedroots 3 meters(10 feet) from theparentplantin theSantaBarbara

Botanic Garden.Theplantproduceshundredsofflowersearlyin theseasonbut

yieldsonly two to threeseedsperplant.

Threats

SantaCruz Islandbushmallowis threatenedby soil loss,habitatalteration,

andferalpig rooting. In thepast,theChristypopulationwasentangledand

shadedby theintroducedgeranium(Petargoniumsp.). Thespeciesis also

threatenedbyextinction from randomnaturallyoccurringeventsdueto its limited

distribution.

10. SantaCruz Island malacothrix (Malacothrix indecora)

(RecoveryPriorityNumber2)

DescriptionandTaxonomy

This specieswasdescribedby Greene(1886a)asMatacothrixindecora

basedon specimenscollectedfrom “islets closeto thenorthernshore”of Santa

Cruz Island(Greene1886b). In 1957,Williams publishedthecombination

Matacothrixfotiosavar. indecora(Ferris1960). Munz (1974)subsequently

synonymizedthetaxonwith Matacothrixfotiosa.However,Ferris(1960)and

others(Smith1976,Davis1980)continuedto recognizethetaxonasaseparate

specieswith thenameMatacothrixindecora. Thelatternomenclaturewas

retainedin themostrecenttreatmentsofthegenus(Davis 1993;Davis 1998).
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SantaCruz Islandmalacothrixis amat-likeannualherb in thechicoryor

dandeliontribeoftheaster(Asteraceae)family (Figure 14). Thestems,which are

2 to 10 centimeters(0.8 to 4 inches)tall, supportnumerousfleshyleaveswith

threeto eight pairsofshortpetals,roundedatthetips (Davis1998). Thestrap-

shaped(narrowandlong), greenish-yellowflowersareexertedonly 1 to 4

millimeters(0.04to 0.16 inch)beyondthesmall, lessthan 10-millimeter (0.4-

inch) hemisphericheadssurroundedbyredtinged linear specializedleaves

(phyllaries)(Hochberg1980b;Scottin Junaketat. 1995). Fourotherannual

speciesofMatacothrixoccuron thesameislandsasSantaCruz Island

malacothrix,which is distinguishedby smallerflowersandtheabsenceofteethor

bristleson theseed(achene)(Scott in Junaketat. 1995;Davis 1998).

Distribution andPoputationStatus

SantaCruz Islandmalacothrixhasbeenreportedfrom threeislands: San

Miguel, SantaRosa,and SantaCruz. Historical collectionsof SantaCruzIsland

malacothrixweremadefrom severallocationson thenortheastshoreof San

Miguel Island,andon PrinceIslandoff thenorth shoreof SanMiguel Islandby

Greene,andlater by Hoffmann(Hochbergetat. 1979;Davis 1987). In 1978,

Hochberget at. (1979)observedthreepopulations.Halvorsonet at. (1992)

reportedfinding this speciesat onelocationduring surveysin 1988and 1989,but

no collectionsweremadeto confirm identificationof thetaxon. In 1998,a

scatteredpopulationof 14,000plantsin 5 sites(2 populations)weredocumented

on SanMiguel Islandon thenortheastfacingbluffs in thevicinity ofBay Point

(K. Chessin titt. 1998). In 1996,DieterWilken discoveredthespeciesat the

mouthof Lobo Canyon,SantaRosaIsland. Surveysin thehighrainfall yearof

1998documentedmorethan13,000plantsin 10 smallpocketsfrom Lobo Canyon

to about1 kilometer(0.6mile) westofCow Canyon(K. Chessin titt. 1998).

SteveJunakdiscoveredonepopulationin 1980atBlackPoint on thewestend of

SantaCruz Island(Davis 1998). Severalhundredindividualswereobservedat

this siteby Junakin 1985. Ona subsequenttrip in 1989,only 50 plantswere

observedin thesamelocation(S. Junak,pers.comm. 1994),andfewer than100

plantsin 1996(D. Wilken in titt. 1997).
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Figure 14. Illustrationof SantaCruz Islandmalacothrix(Matacothrix indecora).

Copyrightby theRegentsof theUniversityofCalifornia,reproduced

with permissionoftheJepsonHerbarium,Universityof California.
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HabitatDescription

SantaCruz Islandmalacothrixoccursalongtheedgeofvegetatedhabitat

alongcoastbluffs, oftenon middensoils. On SanMiguel Island,it is restrictedto

soils derivedfrom igneousrocks,and on SantaRosaIsland,theextended

populationoccurson sedimentarycoastalbluffs (Davis 1998). TheBlack Point,

SantaCruz Islandpopulationof SantaCruz Islandmalacothrixoccursin exposed

coastalflatswhere it wasassociatedwith redbuckwheat(Eriogonumgrandevar.

rubescens)andiceplant(Mesembryanthemumnodq7orum)in soils derivedfrom

metamorphicandigneousrocks(CaliforniaNaturalDiversityDataBase1998;

Davis 1998).

Life History

Little is knownaboutthe life historyofSantaCruz Islandmalacothrix.

Thisannualspeciesis poorly to moderatelyselfcompatible(Davis1998).

Threats

SantaCruz Islandmalacothrixis threatenedby soil loss,habitatalteration

andherbivoryresultingfrom feral pig rooting,tramplingby hikers,andseabird

activity. Historical habitatfor SantaCruz Islandmalacothrixon SanMiguel

IslandandPrinceIslandhasbeenalteredby seabirdnestingactivity. Thespecies

is alsothreatenedby extinctionfrom randomnaturallyoccurringeventsdueto its

limited distribution.

11. Malacothrix squalida (island malacothrix)

(RecoveryPriorityNumber2)

DescriptionandTaxonomy

Islandmalacothrixwasdescribedby Greenein 1886 from specimens

collectedfrom an islet off thenorthernshoreofSantaCruz Island(Greene1 886a).

In 1957,Williams publishedthecombinationMalacothrixfoliosavar. squalida;

later,Ferris(1960)publishedthecombinationMalacothrix insularis var.

squalida. In 1959, MunzrecognizedthetaxonasMalacothrixsqualida;however,

15 yearslater,he synonymizedit with Malacothrixfoliosa(Munz 1974). In a

reviewofinsularspeciesofMalacothrix,Davis(1980)recognizedthetaxonas

Malacothrixsqualida,atreatmenthe recentlyretained(Davis 1998).
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Islandmalacothrixis an annualherbin theasterfamily (Figure 15). The

plant is 4 to 30 centimeters(1.6to 12 inches)tall, thebasalleavesare4 to 14

centimeters(1.6 to 5.5 inches)in length,oblanceolate,with teethornarrowsharp

lobes,andtheupperstemleavesarewider towardtheirbasesto narrowly

triangularwith sharplobes. Thelight yellow flowersareclusteredin hemispheric

heads9 to 12 millimeters(0.4 to 0.5 inch) longwith 20 to 26 phyllaries(the

modified leavesatthebaseof thehead). Theachenesgenerallyarewithout a

bristle andthetips ofthefive strongestribs areextended,which distinguishesthe

speciesfrom fourotherannualspeciesofMatacothrixthatoccuron thesame

islandsasislandmalacothrix(Scottin Junaketat. 1995;Davis 1998).

Distribution andPoputationStatus

Islandmalacothrixhasbeenreportedfrom two islands: SantaCruz and

Anacapa.Islandmalacothrixhasbeencollectedfrom two locationsalongthe

northshoreof SantaCruz Island; Greenecollectedit nearPrisoner’sHarborin

1886,but thespecieswasnot seenon the islandagainuntil Philbrick andBenedict

collectedit in 1968nearPotatoHarborwheresheepovergrazingis amajor

problem(RutherfordandThomas1994). OnMiddle AnacapaIsland,theplant

wasfirst collectedby MartinPiehl in 1963. In 1998,SteveJunakobservedtwo

populationson Middle AnacapaIsland. Theplantwasknownfrom severalsmall

coloniesatopcoastalbluffs on theeastendofthe island.

HabitatDescription

Thespeciesoccurson rockycoastalbluffs in coastalscrub(Junaket at.

1995). Collectionshavebeenmadefrom MiddleAnacapaIslandat theeastend

on aknife edgeridgeandon an eastfacingslopein acanyondrainingfrom Coche

Point to PotatoHarbor(Davis 1998).

LifeHistory

This annualspecieswasgrownin cultivation whenit wasdeterminedto be

selfpollinating andselfcompatible(Davis 1998). Otherwise,nothingis known

aboutthe life historyof this species.
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Figure 15. Illustrationofislandmalacothrix(Malacothrix squatida). Copyright

by theRegentsof theUniversityofCalifornia,reproducedwith

permissionoftheJepsonHerbarium,UniversityofCalifornia.
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Threats

All ofthehistorical localitiesfor island malacothrixareimpactedby soil

loss,habitatalterationresultingfrom morethan100 yearsofsheepgrazing,and

ongoingferal pig rooting(SantaCruz Island). Any extantpopulationsarealso

likely to bethreatenedby thesefactors. Seabirdnestingmayhavelocalized

impactsto somepopulationson Middle AnacapaIsland. Thespeciesis also

threatenedby extinctionfrom randomnaturallyoccurringeventsdueto its limited

distribution.

12. Phaceliainsularis var. insularis (island phacelia)

(RecoveryPriorityNumber3)

Descriptionand Taxonomy

Islandphaceliawasdescribedby Munz (1932)basedon plantsgrowing

“on sanddunesatnortheasternpartof SantaRosaIsland”. Jepsonpublishedthe

newcombinationPhacetiacurvz~esvar. insutaris in 1943. After examining

specimensfrom coastalnorthernCaliforniaanddeterminingtheiraffinity to the

islandplants,Howell (1945)re-elevatedthetaxonto specificlevel, separatingout

thenorthernCaliforniaplantsasPhacetiainsutarisvar. continentis,leaving

Phacetiainsutarisvar. insutaris to referto the islandplants. In 1951,Abrams,

who did nothaveaccessto collectionsofPhacetiafrom northernCalifornia,
includedthetaxonin thedescriptionofPhacetiadivaricata, ataxoncommonin

southernCalifornia. In 1959,MunzpublishedthenewcombinationPhacetia

divaricata var. insutaris. Constanceagreedwith Howell’s interpretationandhas

referredto thetaxonasPhacetiainsularis var. insularis (Constance1979). This

nomenclaturewasretainedin the latesttreatmentofthegenus(Wilken et at.

1993).

Islandphaceliais areclining,branchedannualofthewaterleaf

(Hydrophyllaceae)family (Figure 16). Theshort,hairy, andglandularstemsgrow

to 15 centimeters(6 inches)high from abasalrosetteof leaves.Thesmall

lavenderto violet, bell-shapedflowersarebornein looseclusters(cymes). Island

phaceliacanbedistinguishedfrom theotherspeciesofPhacetiaon the islands

basedon thehastate(arrow-head)leafshapewith basallobes. TheotherPhacetia
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Figure 16. Illustrationof islandphacelia(Phacetiainsularisvar. insutaris).

Copyrightby theRegentsof theUniversityofCalifornia, reproduced

with permissionoftheJepsonHerbarium,UniversityofCalifornia.
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haveleafletsarrangedalongthecentralstem(pinnatelydivided)orundividedbut

ovateleaves.

Distribution andPoputationStatus

Islandphaceliaoccurson SantaRosaIslandandSanMiguel Island.

Clifton Smithcollectedthespeciesat CarringtonPoint on SantaRosaIslandin

1973,whereSarahChaneyalsofoundthespeciesin 1994. In subsequentsurveys,

31 plantswerereportedfrom this site (Rindlaub 1995)andin 1998, 1,387plants

werereportedfrom thesamearea(Biological ResourcesDivision field data1998).

OnSanMiguel Island,islandphaceliawascollectedby Hoffmannin 1930

andby Munzin 1932. It wasnot collectedagainuntil 1978,whenfour

populationswerefound(Hochbergetat. 1979). Drostrelocatedoneofthesesites

on abluff aboveCuylerHarborin 1984(Halvorsonet at. 1992). Halvorsonetat.

(1992)documentedfouroccurrencesin 1988-1989surveys. Threepopulations

arecurrentlyknownfrom SanMiguel Island. Chesslocatedanewpopulationof

2,653 plantsin 1998. ThreeofthefourpreviouslyknownSanMiguel Island

occurrenceswerealsovisited in the 1998growingseason,two ofwhich were

relocatedwith 30 and234 individualseach.

HabitatDescription

Islandphaceliais foundwithin the islandlupine-grasslandcommunity,

which is dominatedby alien grassesincludingslenderwild oat (Avenabarbata),

ripgut (Bromusdiandrus),andsoft chess(Bromushordeaceus),with scattered

nativebunchgrasses,shrubs,andherbs(Hochbergetat. 1979).

Life History

Currently, little life historyinformationis availablefor this species.This

annual flower bloomsfrom March throughApril.

Threats

Islandphaceliais threatenedby soil damage,competitionwith nonnative

grasses,andhabitatalterationcausedbycattlegrazingandelk anddeerbrowsing.

Thespeciesis alsothreatenedby extinctionfrom randomnaturallyoccurring

eventsdue to its limited distribution.
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13. SantaCruz Island fringepod (Thysanocarpusconchuliferus)
(Recovery Priority Number 2)

Descriptionand Taxonomy

SantaCruz Island fringepodwasdescribedby Greenein 1886basedon

materialhe andBrandegeecollectedon SantaCruz Islandwheretheyfoundit

“commonon mossyshelvesandcrevicesof highrocky summitsandnorthward

slopes”(Greene1 886b). Fourdecadeslater,Jepsonpublishedthenew

combinationThysanocarpuslaciniatusvar. conchuliferusasone ofthreevarieties

ofThysanocarpustaciniatus(Jepson1925). Later,Abrams(1944)treatedthe

plantasa species.Munz,however,consideredit oneof six varietiesof

Thysanocarpustaciniatus (Munzand Keck 1973). In themostrecenttreatmentof

thegenus,Rollinstreatedtheplant asaspecies(Rollins 1993).

SantaCruz Islandfringe-podis a smalldelicateannualherbin themustard

(Brassicaceae)family. Theoneto severalbranchesgrow S to 12.7 centimeters(2

to 5 inches)high. Thenarrow, linearly lobedleavesalternatealongthestems,

which terminatein aclusterofminutepink to lavenderflowers. While all

membersof this genushaveround,flattenedfruits with wings, SantaCruz Island

fringe-podis theonly speciesin thegenusthat hasabowl-shapedfruit with

perforatedor lobedmarginsandspreadingpedicels(Junaketat. 1995).

Distribution andPoputationStatus

Santa Cruz Island fringepod is endemic to Santa Cruz Island. In 1932,

Ralph Hoffmann reported that Santa Cruz Island fringepod was “frequent...

from the north shore to the southwest portion of the island” (Hochberg etat.

1980a). Fourteenhistoricallocationsareknownfrom herbariumrecords. In

1980,eight of thesepopulationswererelocated(Hochbergetat. 1980b). It has

beenreportedfrom thenorthslopesof the islandbetweenLady’s andPrisoners’

Harbors,theCentralValley nearLagunitasSecas,in Cafiadade la Puertozuelo,

andon thesouthsideofthe islandon SierraBlancaRidge(Junaketat. 1995).

Theonly currentlyknownpopulationis atPuertozuelocomprisingonly a few

individuals.
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HabitatDescrz[ption

SantaCruz Islandfringepodoccurson rocky outcropson ridgesand

canyonslopes,andis associatedwith avarietyofherbs,ferns,grasses,dudleya,

andbushyspike-moss(Selaginetlabigetovii) (SantaBarbaraBotanicGardenin

Iitt. 1990).

Life History’

Currently,thereis little life history informationavailablefor this species.

It is adelicateannual,bloomingfrom March throughApril, whichproducesonly

one seedper flower.

Threats

All ofthehistorical localitiesfor SantaCruz Islandfringepodare

adverselyaffectedby soil loss,habitatalteration,andpredationresultingfrom

feral pig rooting. Any extantpopulationsarealsolikely to be threatenedby these

factors. Thespeciesis alsothreatenedby extinctionfrom randomnaturally

occurringeventsdue to its limited distribution.

C. CONSERVATION MEASURES

The1980 legislationauthorizingthecreationoftheChannelIslands

NationalPark(this legislationincludedSantaBarbara,Anacapa,SantaClara,

SantaRosa,andSanMiguel Islands)requiredtheNationalParkServiceto
provideto Congressaresourceinventoryandmonitoringreportevery2 yearsfor

10 years. Subsequently,Congressionalauthorizationestablishedamonitoring

programfor theNationalParksystem. Protocolswereestablishedfor monitoring

programsfor terrestrialandmarineresources.Theresultsfrom themonitoring

programandreportson thevegetationofthe islandsdocumentedresource

degradation.

TheNationalParkService,U.S. FishandWildlife Service,andtheU.S.

GeologicalSurvey-BiologicalResourcesDivision developeda draft strategyfor

conservation(ConservationStrategy)of federallylisted plants,plant speciesof

concern,andtheirhabitatson thenorthernChannelIslands(Coonanet at. 1996).

Theteamcompiledavailableliterature,reviewedinformationgatheredatpublic
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meetings,andconferredwith expertsto compiledatarelevantto thesespeciesand

theircommunities.Theteamcompiledavailableliterature,reviewedinformation

gatheredat public meetings,andconferredwith expertsto compiledatarelevant

to thesespeciesandtheircommunities.

TheConservationStrategypresentsinterim and long-termrestoration

goalsfor both speciesandhabitatsaswell asmeasurablestandardsto evaluatethe

progressin achievinginterim goals. Becauseof the level ofhabitatalterationand

damageon theislands,an ecosystem-levelapproachto restorationplanningwas

consideredappropriate.Interim goalsdescribethedesiredconditionof

populationsandhabitatsimmediatelynecessaryfor conservation.Standards

quantifymeasurableconditionsthat indicateprogresstowardrestoration. Long-

termgoalsprovideecologicalandcommunitylevel perspectivesfor restoration.

Planttaxaandplantcommunitieson thenorthernChannelIslandsshare

similarsymptomsofdecline;thereforetheyalsosharesimilar interim

conservationgoalsin theConservationStrategythat havebeenformedfrom

holistic, ecosystemlevel managementapproaches.Forindividual plant taxa,

interimgoals,asappropriate,includeincreasingreproductivesuccessand

recruitmentofnewindividualsinto populations;achievingstable-to-increasing

populationgrowthratesoverthenext 10 to 15 years;andexpandingpopulation

boundaries.

A majorlong-termgoalproposedin theConservationStrategyis to

increasetherangeandconnectionofshrubandwoodlandcommunitieswhile

restoringdistribution,range,structure,andfunctiQnof specieswithin all

communitiesin thenorthernChannelIslands. Forplantcommunities,interim

goalsfor thenext 10 to 20 yearsincludeincreasingcover,density,andbiomassof

nativetaxa;decreasingcover,frequency,anddensityofnonnativespecies;

controllingor eradicatingaggressiveweedyspecies,both nativeandnonnative;

developingasoil litter layercapableofholdinga seedbankandfunctioning asa

seedbedfor germination;reducingsoil compactionand erosionrates;and

restoringtheprocessesofnutrientcycling andnatural fire regimesacrossisland

landscapes.
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To monitorrestorationprogress,specificquantitativeecologicalstandards

necessaryfor restorationof theplant taxaandplant communitieswere presented

in theConservationStrategyfor dominantislandcommunities. TheConservation

Strategyprovidesessentialbackgroundanddirectionfor themanagementof the

habitatsuponwhichthe listed speciesdepend.A rangeofmanagementactions

canbe undertakento achieveinterim goalsset forth in theConservationStrategy.

Developmentofspecific tasksto reduce,mitigate,oreliminatethreatsto species

andtheplantcommunitiesthat supportthemwill constitutepart two of the

ConservationStrategy(to be developedin thefuture).

TheteambelievedtheCohservationStrategywouldprovidebotha

frameworkfor morespecificmanagementactionssuchasrecoverytasksand

directionfor theNational ParkService’sEnvironmentalImpactStatementfor

managingwaterqualityandendangeredplant issueson SantaRosaIsland. The

ConservationStrategywassubsequentlypartiallyadoptedasanalternativein the

EnvironmentalImpactStatementfor theNaturalResourceManagementPlanfor

SantaRosaIsland.

A law suitwasfiled by theEnvironmentalDefenseCenteron behalfofthe

NationalParksand ConservationAssociationagainsttheNationalParkService

for complianceissueswith theFederalEndangeredSpeciesAct andtheState

CleanWaterAct. Theresultsof thesettlementof the lawsuitsresultedin a

revisionoftheNaturalResourceManagementPlanfor SantaRosaIslandandthe

preparationandimplementationofthefollowing managementprescriptions:

- removalof5,000to 6,000headof cattlefrom theislandby the endof

1998,

- reductionof thedeerherdfrom 1,600animalsto 700by theendof 1998,

- protectionandpromotionof recoveryof SantaRosaIslandmanzanita

and soft-leavedpaintbrushthroughestablishmentofa programto monitor

browsinganddamageby elk anddeer,

- reductionin thesizeof theelk anddeerherdsto below levelsthatwould

causeunacceptabledamage,

- removalof all nonnativeanimalsfrom theislandby 2011,

- restorationof riparianhabitat,and

- establishmentofa weedmanagementprogram.
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Someprogresshasbeenmadetowardeliminatingalien animalsfrom the

islands. Sheepwereremovedfrom SanMiguel, SantaCruz,and AnacapaIslands

andtheNationalParkServiceremovedburrosfrom SanMiguel Island. The

NationalParkServicehasremovedall thepigs from SantaRosaIsland. All of the

cattlewereremoved,thedeerherdwasreducedfrom 1,600to 700 animals,and

theelkherdwasestimatedatjust less than600 animalson SantaRosaIslandin

1998. Deerandelkwill remainat somedensityon SantaRosaIslanduntil the

year2011. Thereis amonitoringprogramon SantaRosaIslandthat consistsof

deerexclosuresaroundselectSantaRosaIslandmanzanitapopulations.To date

therawdataindicatesthat thedeerherdsizeis higherthanthelimit of 700. The

deerpopulationwasinventoriedat 744in thefall of 1998,climbingto 1,230in

thespringof 1999,andreducedto 948in thewinterof 1999. Thishighdensityof

deerhasresultedin thecontinuedadverseeffectson themanzanitareducing

growth(newleavesandbranches),recruitment(flowersand fruit), andleaflitter

accumulation(unpublishedNationalParkServicedata,2000). Theuseof

adaptivemanagementto reducethedeerherdto a level wherethereis no

significanteffect on themanzanitameasuredthroughthemonitoringprogramis

expectedto mitigatethe impactsfrom thecontinuedpresenceofdeeron the

island.

TheNatureConservancyhaseliminatedthecattleand sheepfrom the

westernportionofSantaCruz IslandandtheNationalParkServicerecently

removedtheremainingsheepfrom theeastendof theisland. TheNationalPark

ServicepurchasedtheeastendofSantaCruz Islandin February1997. The

NatureConservancyis exploringoptionsfor implementingisland-wideferalpig

removaland othermanagementactivitieson SantaCruz Island;theseoptionsmay

includedevelopingan agreementwith theNationalParkServiceto manage

naturalresourceson theisland. A majorremovaleffort will beneededto

eliminatepigs from theisland.

A programhasbeeninitiatedto removethegoatsandpigs on Santa

CatalinaIsland. To dateall pigs andgoatshavebeenremovedfrom thewestend

ofthe islandwith atargetof2004for theentire island.
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TheNationalParkServiceandBiological ResourcesDivision have

conductedintensivesurveysandtheBiological ResourcesDivision hasconducted

monitoringofpopulationcharacteristicsfor selectedspeciessincetheproposed

andfinal ruleslisting the 13 plantswerepublished. Thesesurveyshaveproduced

valuableinformationon the statusanddistributionof SantaRosaIsland

manzanita,Hofflnann’srock-cress,soft-leavedpaintbrush,islandbedstraw,

Hoffmann’sslender-floweredgilia, islandrush-rose,SantaCruz Island

malacothrix,andislandphacelia(seespeciesaccountssection).

We providedfunding to theSantaBarbaraBotanicGardento gatherdata

on populationcharacteristicsandlife history for fouroftheplantsin this recovery

plan: Hoffmann’srock-cress,islandbarberry,SantaCruzIslanddudleya,and

SantaCruz Islandbushmallow. TheSantaBarbaraBotanicGardenmaintains

living collection(seedsand/orliving plants)ofthesefour taxa. Althoughthe

researchis ongoing,resultsto datehavebeenincludedin thespeciesaccounts

sectionofthisrecoveryplan.

D. RECOVERY STRATEGY

All 13 speciesin this recoveryplanhaveexperiencedthreatsto their
survival from morethan 150 yearsof intenseglazing,browsing,androoting
pressure,andsubsequentmodificationof habitatstructureandfunction. The
strategyto recoverthespeciesin this recoveryplanwill involve protectionfrom
alien mammals,stabilizationof decliningpopulations,enhancementofpopulation
viability, andrestorationofconstituentelementsof the islandecosystems
associatedwith thesespecies.Theseactionswill beaccomplishedlargely through
thedevelopmentandimplementationofaplanto achievethegoalsandstandards
presentedin theConservationStrategy.

Restorationof habitatsandcontrolofcompetitiveweedsneedsto bea
focus for long termmanagementofthe listed speciesandtheirhabitats.Many
areasof theislandsareremote,havenot beenadequatelyorrecentlysurveyed,and
will requiresurveysto updateinformationon thehabitatdistributionandpotential
habitatfor thelisted speciesin this recoveryplan. Researchshouldfocuson
effectsof fire, which arepoorlyunderstoodfor theSantaRosaIslandmanzanita,
islandbedstraw,islandrush-rose,andothers. Becauselittle is knownabouta
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widerangeof ecologicaland life historyaspectsofthesespecies,researchneeds

to be conductedto providethat information. Recoveryefforts shouldincorporate
andapplytheresultsfrom survey,monitoring,andresearchactivitiesin an
adaptivemanagementapproachto effectivelyrecoverandconservethesespecies

andtheecosystemsofwhichtheyare apart.
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II. RECOVERY

A. OBJECTIVES

Theoverall objectiveofthis recoveryplan is to delist the federallylisted

speciescoveredin this plan. Preliminarygoalsinclude(1) stabilizingand

protectingpopulations,(2) conductingresearchnecessaryto refinerecovery

criteria, and(3) reclassifyingto threatened(downlisting)thosespeciescurrently

federallylisted asendangered.Reclassificationis appropriatewhenataxonis no

longerin dangerofextinctionthroughoutasignificantportionofits range.

Becausedatauponwhich to basedecisionsaboutreclassificationandrecoveryare

mostlylacking,downlistingandrecoverycriteriain this recoveryplanare

necessarilypreliminary.

B. RECOVERY CRITERIA

In general,downlistingcriteriafor federallylisted endangeredplant

speciesarebasedon (1) theprovidingof protectionand adaptivemanagementof

currentlyknown(andin somecaseshistoric)sites,(2) evidencethatpopulationsat

thesesitesarestableor increasingover anumberofyears(yearspresentedin

Table2 aredeterminedby thelife historyofthe individual species),(3) the

preservationof thegeneticdiversityofthespeciesby storingseedsin Centerfor

PlantConservationcertifiedfacilities, and(4) thedevelopmentofreliableseed

germinationandpropagationtechniques.Populationsshouldbemonitoredat

appropriatetime intervals.Researchon populationcharacteristicsshouldbe

conductedto identify limiting life history stages.Until researchshowsotherwise,

recoveryobjectivesfor downlistingsubshrubsandherbaceousspeciesshould

targetsecuringseveralpopulationscontainingaminimumof2,000plantseach

(but preferablymore). For long-lived species,recoveryobjectivesshouldtargeta

trendwith increasingnumbersofindividuals andpopulations.Thenumberof

populationsandthenumberof individualswill varydependingon thebiology and

life historyofeachtaxaaswell astheamountof suitablehabitatavailablefor each

taxa. Theprobabilityofpopulationpersistenceoverthe long-termis expectedto

behigherfor largerpopulationsandtaxawith a largenumberofpopulations
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because large size decreases the likelihood of reducedviability orpopulation

extirpations due to random naturally occurring events.

Delistinggenerallyinvolvesmeetingtheabovecriteriaaswell asfinding,

repatriating,or introducingseveraladditionalpopulationsofthespecies.

However,becauserepatriationandcreationofpopulationsareexpensiveand

experimental,surveyinghistoric sitesandpotentialhabitatwithin historic rangeto

locatecurrentlyunknownpopulationsis thepreferredstrategy.Oncedelisting

criteriahavebeenattained,astatusreviewmustbeconductedto determine

whetherreclassificationis appropriate.Generalizedrecoverycriteriaarepresented

in Table2.

In Table2, progressofspeciesin achievingpopulationgoalsdependson

monitoring showingstableor increasingnumbersduring aprecipitationcycle. A

precipitationcycle includesperiodsofdroughtandwetyears,with annualrainfall

startingat 100to 135 percentofaverage,droppingbelow 65 percentofaverage,

andreturningto at leastaverage. Typicallyaprecipitationcycle covers10 to 15

years,butNancyVivrette’s continuous25 yearstudyofvegetationpatterns

associatedwith theSantaCruz Islanddudleyaindicatethat thetimeperiod for

understandingtrendsmight be considerablylongerthanthe‘normal’ 10 to 15 year

cycle. Thecriteriashouldbeadjustedwhenadditionalresearchindicates

otherwise,aswe areapparentlyenteringa dryclimatic cycle complicatedbythe

trendofglobalwarming. Becausepopulationsofmostorall speciesincluded

herefluctuatedramatically,stability is arelativeterm andshouldtakeinto account

thephaseoftheprecipitationcycle. Increasingpopulationsizemeansthatthe

populationhasincreasedovera previousorbaselineyearmeasuredduring a

similar portionofaprecipitationcycle. Rangewidepopulationmonitoring

programswill haveto be establishedfor all speciesto measureprogressin

meetingrecoverycriteria.
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Table 2. RecoveryCriteria for eachof the 13 Plant Taxa

SPECIES ACTION POPULATION
STANDARDS

OTHER ACTIONS

Arabis
hoffmannii
Hoffmann’s
rockcress

Downlist Discoverorestablish10
populationsper island
(SantaRosaandSanta
Cruz); stableor
increasingwith evidence
of natural recruitment
fora periodof 15 years
that includesthe normal
precipitationcycle,

Seedstoredin Centerfor Plant
Conservation(CPC)
cooperatingfacility; seed
germinationandpropagation
techniquesunderstood.
Successfuloutplanting
techniquesdeveloped.Life
historyresearchconductedand
incorporatedinto recovery
criteria. If decliningtrend
documented,determinecause
andreversetrend.

Delist No declineafter
downlisting for 10 years.

All potentialhabitatsurveyed.

Arctostaphytos
confertalora
SantaRosa
Island
manzanita

Downlist Maintain three
populationson Santa
RosaIslandthatare
stableor increasingwith
evidenceofnatural
recruitmentfor a period
of 30 yearsthat includes
thenormalprecipitation
cycle.

Seedstoredin CPCcooperating
facilities; seedgenmnation,
propagationtechniques,andfire
ecologyunderstood.Natural
seedbankdevelopedand
maintained.Fire management
plandeveloped.Protectedfrom
browsingto allowreproduction.
Life historyresearchconducted

andincorporatedinto recovery
criteria. If declining, determine
causeandreversetrend

Delist No declineafter
downlistingfor 10 years.

All potentialhabitatsurveyed.

Berberis
pinnatassp.
insularis
Islandbarberry

Downlist Discoveror establishfive
populationsperisland.
(SantaRosaandSanta
Cruz),two to three
populationson Anacapa
Island; stableor
increasingwith evidence
of natural recruitment
for aperiodof 15 years
that includesthenormal
precipitation_cycle.

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.Causesof
seedlingmortalityunderstood.
Living collectionmaintainedat
CPCfacility.
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Delist Discoveror outplantfive
additionalpopulations
perisland. No decline
afterdownlisting for 10
years. If declining,
detenninecauseand
reversetrend.

All potentialhabitatsurveyed.

Castilleja
mollis
soft-leaved
paintbrush

Downlist Maintain theexisting
distributionwith multiple
coloniesin each
populationon SantaRosa
Island. Maintain stable
or increasingpopulation
trendswith evidenceof
naturalrecruitmentfor a
periodof 15 yearsthat
includesthenormal
precipitationcycle.
Damagefromnormative
mammalssignificantly
reduced.

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Host plantand
weedmanagementplan
developedand implemented.
Life historyresearchconducted.
Hybridizationwith Castilleja
affinis understood.If declining,
determinecauseandreverse
trend.

Delist Expansionof individuals
into potentialhabitat
within population
boundaries.No decline
afterdownlistingfor 10
years.

All potentialhabitatsurveyed.

Dudleya
nesiotica
Santa Cruz
Island dudleya

Delist Maintain theexisting
populationas stablewith
evidenceof natural
recruitmentfor aperiod
of 20 yearsthat includes
thenormalprecipitation
cycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Weedcompetition
understoodandmanaged.Pig
damagecontrolled. Life history
researchconducted.

Galium
buxfolium
islandbedstraw

Downlist Stabilizeor increase
populationson Santa
CruzandSanMiguel
Islandswith evidenceof
natural recruitmentfor a
periodof 20 yearsthat
includesthe normal
precipitationcycle,
Reintroduceplantsto
historic locations.

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Life history
researchconducted.Surveysof
historic locationsconducted.If
declining,determinecauseand
reversetrend.
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Delist Discoveror establishfive

additionalpopulations
per island(SanMiguel
andSantaCruz). No
declineafterdownlisting
for 10 years.

All potentialhabitatsurveyed.

Gilia tenuflora
ssphoffinannii
Hoffmann’s
slender-
floweredgilia

Downlist Establish10 populations
on SantaRosaIslandthat
are stableor increasing
for a periodof 15 years
that includesthenormal
precipitationcycle.

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Life history
researchconducted.
Competitiveeffectsof
normativegrassesunderstood.
If declining,determinecause
andreversetrend.

Delist Discoveror establishfive
additionalpopulations.
No declineafter
downlistingfor 10 years.

All potentialhabitatsurveyed.

Helianthemum
greenei
island rush-rose

Delist Maintainexistingstable
populationson Santa
CruzandSantaCatalina
Islandsfor aperiodof 15
yearsthat includesthe
normalprecipitation
cycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.
Experimentaluseof fire for
populationenhancement
researchedandapplied.

Matacothamnus
fasciculatus
ssp.nesiotica
SantaCruz
Island
bushmallow

Downlist Establishfive viable
populationson Santa
CruzIsland. Maintain
populationsasstableor
increasingwith evidence
ofnaturalrecruitmentfor
aperiodof 15 yearsthat
includesthenormal
precipitationcycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.Weed
managementplan developed
andimplemented.If declining,
determinecauseandreverse
trend.
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Delist Discoveror establishfive
additionalpopulations
No declineafter
downlistingfor 10 years.

All potentialhabitatsurveyed.

Malacothrix
indecora
island
malacothrix

Downlist Maintainexistingstable
populationson San
Miguel, SantaCruz,and
SantaRosaIslandsfor a
periodof 15 yearsthat
includesthe normal
precipitationcycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.Weed
managementplandeveloped
and implemented.If declining,
determinecauseandreverse
trend.

Dehst No declineafter
downlisting for 10 years.

All potentialhabitatsurveyed.

Malacothrix
squalida
SantaCruz
Island
malacothrix

Downlist Discoveror establish10
additionalpopulations
on AnacapaandSanta
CruzIslands.Maintain
stablepopulationsfor a
periodof 15 yearsthat
includesthenormal
precipitationcycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.Weed
managementplan developed
and implemented.If declining,
determinecauseandreverse
trend.

Delist No declineafter
downlistingfor 10 years.

All potentialhabitatsurveyed.

Phacelia
insularis var.
insularis
islandphacelia

Downlist Discoveror establish10
populationsper island
(SanMiguel andSanta
Rosa);maintainstable
populationsfora period
of 15 yearsthat includes
thenormalprecipitation
cycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.Weed
managementplandeveloped
andimplemented.If declining,
determinecauseandreverse
trend.
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Delist Discoveror establishfive
additionalpopulations
perisland. No decline
afterdownlistingfor 10
years.

All potentialhabitatsurveyed.

Thysanocarpus
conchul~ferus
SantaCruz
Island
fringepod

Downlist Establishor discover10
populationson Santa
CruzIsland; maintain
stablepopulationsfor a
periodof 15 yearsthat
includesthe normal
precipitationcycle,

Seedstoredin CPCcooperating
facilities; seedgerminationand
propagationtechniques
understood.Successful
outplantingtechniques
developed.Life history
researchconducted.Pig
damagecontrolled. If
declining,determinecauseand
reversetrend.

Delist Discoveror establishfive
additionalpopulations
on SantaCruzIsland.
No declineafter
downlistingfor 10 years.

All potentialhabitatsurveyed.
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C. STEPDOWN NARRATIVE

1.Protectexistingpopulationsfrom threatsandmanagehabitat.

Protectionagainstthreatsandmanaginghabitatis essentialto therecovery

ofthesespecies.Thegoalsandstandardspresentedin theConservation

Strategyshouldbeusedto directrecoveryefforts.

1.1 Eliminatethreatsfrom nonnativeanimals.

Theeffectiveeliminationof habitatdamagefrom nonnative

animalsis themostimportantmanagementtaskrequiredfor the

recoveryofthosespeciesin this recoveryplanthatoccuron islands

with nonnativemammals.

1.1.1 Controlelk anddeerdamageto plantson SantaRosa

Island.

As partofa lawsuitsettlementandtheadoptionof the

Natural ResourceManagementPlanfor SantaRosaIsland,

anadaptivemanagementprogramis beingimplemented.

The programwill evaluatedeerandelk damageto Santa

RosaIslandmanzanitaandsoft-leavedpaintbrush. Herd

sizewill be reducedto preventcontinueddamageto these

specieswithin ayearof damage.If flowering andfruiting

continueto declinethroughnonnativeanimaldamage,the

herdsizesareto be reducedasperthe lawsuitsettlement.

All deerand elk arescheduledto beoff SantaRosaIsland

by theyear2011.
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1.1.2 Removepigs from SantaCruz Island.

Developandimplementan island-widepig removalplanto

preventthecontinuinghabitatdegradationon SantaCruz

Island. TheNational ParkServicesuccessfullyremoved

pigs from SantaRosaIslandandshouldcollaboratewith

TheNatureConservancyandotherCaliforniaisland

managersto developmethodsthat will expeditethe

eliminationofpigs from all ofSantaCruz Island.

1.1.3 Controlnonnativeanimalson SantaCatalinaIslandfor

islandrush-rose.

A programto reducethethreatof nonnativeanimalson

SantaCatalinaIslandis beingdevelopedandimplemented.

Collaborationwith otherCaliforniaislandmanagersis

recommendedto providemaximumefficiencyin

employingsuccessfultechniquesto controlnonnative

animal damageto islandhabitatsandlisted species.

1.2 Minimize thethreatsfrom invasive,nonnativeplants.

Removalandcontrolof nonnativeinvasiveplantsis an important

requirementto recoverHoffinann’s rock-cress,soft-leaved

paintbrush,SantaCruz Islanddudleya,Hoffmann’sslender-

floweredgilia, islandmalacothrix,islandphacelia,SantaCruz

Islandfringepod,andtheir habitats.TheNationalParkServicehas

initiatedan inventoryofinvasiveplant locationson SantaRosa

Island. Monitoring shouldbeconductedevery2 to 3 years,
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expandedto theotherislands,andfollowed by aremoval and

controlprogram.

1.3 Manageoccurrencesandhabitats.

Managementofthelisted plantspeciesandtheirhabitatwill

dependupon informationgainedfrom monitoring,threatanalysis,

andtheevaluationofprotectionalternatives. It will be important

to involve theexpertiseof landmanagersandspeciesexpertsto

developconservationprograms.Differentmanagementprograms

maybeneededfor eachspecies.Themanagementprogram

selectedwill requireperiodicreviewto ensurethat it is effectivein

protectingthespecies.

1.3.1 Developand implementaplanto achievethegoalsand

standardsestablishedin theConservationStrategy.

Thegoalsandstandardsestablishedin theConservation

Strategyprovidefor ecosystem-widehabitatrestoration,

whichwill benefit thehabitatrestorationprocessneededfor

therecoveryofthespeciesin this recoveryplan. Theneed

to improvehabitatconditionson theislandswill benefitthe

restorationofpotential,unoccupiedhabitatfor thespecies

in this recoveryplanandpromoterecovery. Within 1 year

ofthefinalizationoftheConservationStrategy,the

implementationplanshouldbe developed.Implementation

of theplanshouldbeginuponits completion.
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1.3.2 Developguidelinesandimplementmanagementfor each

species.

Within 2 yearsofthefinalizationofthis recoveryplan,

specificmanagementpracticesshouldbe developedfor

eachspeciesto ensuretheirconservation.This should

includethepreparationandimplementationofmanagement

guidelinesto addresshabitatrestoration(e.g.,increase

shrubcanopycoverofnativeshrubsfor Hoffmann’srock-

cress),controlof invasivenonnativeplant species,potential

for reintroduction,compatiblelevelsofrecreationaluses

(e.g.,trails down LoboCanyonmustavoidSantaCruz

Islandmalacothrixatthemouthofthecanyon),and

monitoringstrategies.

1.3.3 Revisemanagementguidelinesbasedon information

gatheredfrom tasks2, 3, and4.

Informationgatheredfrom additionalsurveys,life history

research,andmonitoring datashouldbe usedto revise

managementof thespeciesand theirhabitatsto maximize

theirrecovery.

2. Establishan inventoryprogramfor all speciesin therecoveryplan.

Manyareasofthe islandsareremoteandhavenot beenadequatelyor

recentlysurveyed. Areascontainingpotentialhabitatneedto besurveyed

to determinewhetherundiscoveredpopulationsexist. If newpopulations

arediscovered,theywill be assessedfor potentialthreatsandtheneedsfor
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protectionevaluated.During thesurveys,potentialintroductionsiteswill

beidentified. Surveyhistoric locationsto determinewhethersuitable

habitatremains,if thespeciespersistsat thesite, and/orif thesitesremain

suitablefor repatriation. Suitabilityofhistoric sitesfor repatriation

dependsuponwhetherpotentialhabitatexists,thepresenceandmagnitude

ofthethreats,ourlevel ofunderstandingabouttheirlife history(seetask

3),andtheimposedconstraintson survivalandrecruitmentin habitats

alteredby grazing. Surveysofhistoric siteswereconductedon San

Miguel andSantaRosaIslandsby theBiological ResourcesDivision from

1996 to 1998,andwereplannedfor an additionalseason.Conductsurveys

on SantaCruz IslandandAnacapaIsland.

3. Conductbiological and ecologicalresearchto define life historystrategies

andpopulationdynamicsto guiderecovery/conservationefforts.

A betterunderstandingofthepopulationcharacteristics,andidentification

of factorsthat maybeaffectingthosecharacteristics,is neededto develop

appropriatemanagementplans to recoverthespeciesin this recoveryplan.

Informationregardinglife historyandtheresponseoftheseplant species

to managementactivitiesis generallyneededin thefollowing areas:

3.1 Seedproductionanddispersalmechanisms(to understandpotential

distribution).

3.2 Seeddormancy,seedgermination,andseedlingestablishmentwith

respectto soil conditionsandcompetitionfrom otherplants.

3.3 Soil seedbank(viable seedconditionin thesoils ofoccupied

habitat).
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3.4 Effectsofsoil andvegetationdisturbance(gapsin vegetation)on

recruitmentof seedlings.

3.5 Soil distributionof eachlisted speciesto assistin prioritizing

surveysandpotentialintroductionsites.

3.6 Micrositesoil characteristics(pH, texture,hydrology, slope,etc.)

ofthe listed species.

3.7 Experimentalresultson effectsof removalofnonnativeplant

species.

3.8 Effectsof vegetationmanagement(burning,herbicideuse,etc.)on

mixed standsofnonnativeandtargetspecies.

3.9 Therelationshipbetweensubstratedisturbanceandinvasionby

nonnativeplantsthat threatenlisted speciesthatrequireopen

habitat.

3.10 Metapopulationdynamics(howarethevarioussitesinterrelated).

3.11 Pollinatorsandvectorsin reproduction.

3.12 Theeffectsoffire managementon thespeciesandtheir

requirementsfor fire.
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4. Monitor effectivenessofreducingthreats.

Wide spatialandtemporalvariability hasbeenobservedin populationsof

SantaCruz Islandmalacothrix,islandphacelia,Hoffmann’sslender-

floweredgilia, andothers. Plot basedmonitoringofpopulation

characteristicsis beingdonefor soft-leavedpaintbrushandHoffmann’s

slender-floweredgilia. Monitoring shouldbeconductedto document

populationdynamicsandcyclesto determinepopulationtrendsfor each

species.This monitoringwill helpdeterminewhetherto downlist ordelist

thespeciesthatno longerhaveactive,seriousthreats.Monitoring will

alsohelp to reviewthestabilityof thehabitatson whichthespecies

depend.Recoveryefforts shouldincorporateandapplytheresultsfrom

surveys,researchactivities,andmonitoringin anadaptivemanagement

approachto effectivelyrecoverandconservethesespeciesandthe

ecosystemsofwhichtheyareapart.

4.1 Identifystandardsfor monitoringdecreasedthreatsto listed plants.

Identifystandardsto measurethesuccessin reducingthelevelsof

threats.

4.2 Monitor decreasedthreatsto listed plants.

Annualmonitoring shouldbeconductedfor eachof the listed

plantsinitially, reducingfrequencyto everyotheryearafter

baselineinformationis established.
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5. Preservethegeneticdiversity ofthespeciesin this recoveryplan.

Becausetheendangeredplantsoccurin very few locations,seedbanking

and,for a few species,living collectionsareprudentto guardagainst

chancecatastrophicevents.

5.1 Collectandstoreseedfor thespeciesin this recoveryplan.

Maintainseedcollectionsthatarerepresentativeofthesource

populations.Detailedguidelinesfor seedcollectionhavebeen

publishedby theCenterfor PlantConservation(1991). Rancho

SantaAna BotanicGardensis the local seedstoragefacility for

southernCalifornia; implementagreementsto ensurelong term

storageandseedbanking.

5.2 Maintain living collectionsof the long lived species.

Living collectionsshouldbe maintainedin Centerfor Plant

Conservationgardensof long lived taxawith low geneticdiversity

(islandbarberryandSantaCruz Islandbushmallow). Greenhouse

andgardenfacilities shouldbe constructedon eachislandto

maintain living collectionsanddevelopapropagationprogramas

hasbeendoneon SantaCatalina,SanNicolas,and SantaRosa

Islands.
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6. Develop,evaluate,and implementtechniquesto artificially enhanceor

introducepopulations.

Restorationandreintroductionmaybenecessaryto expandthecurrent

rangesof Hoffh-iann’srock-cress,islandbarberry,islandbedstraw,

Hoffmann’sslender-floweredgilia, SantaCruz Islandbushmallow,Santa

Cruz Islandmalacothrix,islandmalacothrix,islandphacelia,andSanta

Cruz Islandfringepodto reducetherisk ofextinctionthroughrandomand

naturalevents.Therefore,techniquesneedto be developedfor artificial

enhancement,repatriation,or introductionof populationsfor thespecies

listed in thisrecoveryplan. Artificially propagatedplantsorcollected

seedscanprovidepotentialmaterialfor enhancementefforts in existing

populations,repatriationofplantsto formersitesand/orintroductionto

newsitesandto providetechniquesto preventextinction. SantaBarbara

BotanicGardenandtheBiological ResourcesDivision haveconducted

preliminarywork, which is to be continuedandexpanded,on germination

andgrowthtechniquesfor thesespecies.Introductionexperimentsin

appropriatehabitatshouldmeasuretherelevanceofthis techniquefor

recovery.

6.1 Collectseedand/orcuttingsfor plantsidentifiedfor introduction

efforts.

Seedandcuttings,whereappropriate,needto be collectedand

grownfor future introductionprograms.
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6.2 Initiate enhancement,repatriation,or introductionwhere

appropriate.

Outplantartificially propagatedplantsor collectedseedsto

enhanceexistingpopulations,providerepatriationsof formersites,

and/orintroductionsto newsites.

7. Developa ChannelIslandsresearchcoordinatingcommitteefor research

andeducation.

7.1 EstablishaChannelIslandscoordinatingcommittee.TheNational

ParkService,TheNatureConservancy,theSantaCatalinaIsland

Conservancy,andthetwo NavyIslands(SanNicolasandSan

Clemente)shouldincreasecommunicationandsharingbetweenthe

ChannelIslandsresourcemanagersand scientiststo more

effectivelyaddresssimilar issuesandproblemsfor recoveryof

listedspeciesandtheirecosystems.

7.2 TheNationalParkService,TheNatureConservancy,and theSanta

CatalinaIslandConservancyshouldexpandtheirexisting

interpretiveprogramsto includeinformation abouttheuniqueness

of the listed species,naturalfunctioningecosystems,andthe

importanceofconservationeffortsto recoverthem.
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IV. IMPLEMENTATION SCHEDULE

The Implementation Schedule is a guide for meeting the objectives

discussedin PartII ofthis recoveryplan. This scheduleindicatestaskpriorities,

task numbers, brief task descriptions, duration of tasks, the responsible agencies,

andlastly, estimatedcosts. Theseactions,whenaccomplished,shouldbring

abouttherecoveryofthespeciesandprotecttheirhabitat. Priorities in column

one of the following implementation schedule are assigned as follows:

Priority 1: An action that must be taken to prevent extinction or to

prevent the species from decliningirreversiblyin the

foreseeable future.

Priority 2: An actionthatmustbetakento preventasignificant

decline in the species’ population/habitat quality or some

othersignificantnegativeimpactshortofextinction.

Priority 3: All other actions necessary to meet the recovery objective.

Key to Acronyms used in the Implementation Schedule:

FWS U.S. FishandWildlife Service

NPS NationalParkService

TNC The Nature Conservancy

BRD Biological Resources Division, U.S. Geological Survey

SCIC SantaCatalinaIslandConservancy
RSA Rancho Santa Ana Botanic Garden

SBBG SantaBarbaraBotanicGarden

DOD Departmentof Defense
* Leadresponsibleagency

ongoing Indicates the task has been implemented and will

continueuntil no longernecessary.

continuous Indicates the task will be implemented on an annual basis

onceit wasbegun.
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ImplementationSchedulefor theThirteenPlantTaxafrom theNorthernChannelIslandsRecoveryPlan
PRIORITY TASK # TASK DESCRIPTION TASK

DURATION
(YRS)

RESPONSIBLE

PARTY

TOTAL

COST

COSTESTIMATES($1,000)

FY 2001 FY 2002 FY 2003 FY 2004 FY 2005

1.1.1 Controlelk anddeerdamageto plantson Santa
RosaIsland.

10 NPS*, FWS 400 40 40 40 40 40

11.1.2 Removethepigs from SantaCruzIsland. 8 NPS~,TNC 8,000 1,700 900 900 900 900

1.1.3 Controlnonnativeanimalson SantaCatalina
Islandfor islandrush-rose.

10 SCIC* 6,000 1,500 500 500 500 500

1.2 Minimize thethreatsfrom invasive,nonnative
lants.

Ongoing NPS*, SCIC*,
TNC*

8,000 200 200 200 200 200

1.3.1 Developandimplementaplanto achievethe

goalsandstandardsestablishedin the

ConservationStrategy.

10 NPS*, BRD*

TNC*, FWS*

2,200 300 300 200 200 200

11.3.2 Developguidelinesandimplementmanagement

for eachspecies.

10 NPS*, SCIC*,

TNC*, BRD, FWS

5,000 500 500 500 500 500

11.3.3 Revisemanagementguidelinesbasedon

informationgatheredfrom tasks2, 3, and4.

Continuous NPS*, SCIC*,

TNC*, BRD*,

SCIC*,_FWS*

As

needed

As

needed

As

needed

As

needed

As

needed

As

needed

6.1 Collect seedand/orcuttingsfor reintroduction

efforts.

5 SBBG*, RSA*,

NPS,TNC,

SCIC

395 195 50 50 50 50

6.2 Initiateenhancement,repatriation,or

introductionswhereappropriate.

10 NPS*, TNC*,

SCIC*, SBBG,

RSA

2,000 200 200 200 200 200

Priority Task 1 Subtotal Cost: 31,995 4,635 2,690 2,590 2,590 2,590



PRIORITY TASK # TASK DESCRIPTION TASK RESPONSIBLE TOTAL COSTESTIMATES ($1,000)

DURATION

(YRS)

PARTY COST

FY 2001 1FY 2002~FY2003 JFY 2004 JFY 2005

• ImplementationSchedulefor theThirteenPlantTaxafrom theNorthernChannelIslandsRecoveryPlan

‘I

2 2 Establishandimplementan inventoryprogram

for all speciesin therecoveryplan.

10 NPS*, TNC*,

SCIC*, BRD,

FWS

1,000 100 100 100 100 100

2 3.1 Researchon seedproductionanddispersal

mechanisms.

5 BRD*, SBBG*,

SCIC*, NPS,

TNC, FWS

75 15 15 15 15 15

2 3.2 Researchon seeddormancy,seedgerminatIon,

andseedlingestablishment.

5 BRD*, SBBG*,

SCIC*, NPS,

TNC, FWS

75 15 15 15 15 15

2

2

3.3

3.4

Researchon soil seedbank(viableseedcondition

in thesoilsof occupiedhabitat).

5

5

BRD”’, SBBG*,

SCIC*, NPS,
TNC,_FWS

BRD~, SBBG*,
SCIC*, NPS,

TNC, FWS

75

75

15 15 15 15 15

15Researchon effectsof soil andvegetation
disturbance(gapsin vegetation)on recruitmentof

seedlings.

15 15 15 IS

2 3.5 Researchon soil distributionof eachlisted

speciesto assistin prioritizing surveysand
potentialintroductionsites.

5 BRD¶ SBBG*,

SCIC*, NPS,
TNC, FWS

75 15 15 15 15 15

2 3.6 Researchon micrositesoil characteristics(pH,

texture,hydrology,slope,etc.) of the listed

species.

5 BRD*, SBBG*,

SCIC*, NPS,

TNC, FWS

7S 15 15 15 1S 15



ImplementationSchedulefor theThirteenPlantTaxafrom theNorthern_ChannelIslandsRecoveryPlan
PRIORITY TASK # TASK DESCRIPTION TASK

DURATION
(YRS)

RESPONSIBLE

PARTY

TOTAL

COST

COSTESTIMATES($1,000)

FY 2001 FY 2002 FY 2003 FY 2004 FY 2005

2 3.7 Researchon effectsof experimentalremovalof
nonnativeplant species.

5 BRD*, SBBG*,
SCIC*, NPS*,

TNC*, FWS

75 15 15 15 15 15

2 3.8 Researchon effectsofvegetationmanagement

(burning,herbicideuse, etc.) on mixedstandsof

nonnativeandtargetspecies.

10 BRD*, SBBG*,

SCIC*, NPS*,

TNC*, EWS

150 15 15 15 15 15

2 3.9 Researchon therelationshipbetweensubstrate

disturbanceandinvasionby nonnativeplantsthat
threatenlisted speciesthat requireopenhabitat.

5 BRD~, SBBG*,

SCIC*, NPS*,
TNC*, FWS

75 15 15 15 15 15

2 3.10 Researchon metapopulationdynamics(how are

the varioussitesinterrelated).

10 BRD*, SBBG*,

SCIC*, NPS*,

TNC*, FWS

150 15 15 15 15 15

2 3.11 Researchon pollinatorsandvectorsin

reproduction.

5 BRD*, SBBG*,

SCIC*, NPS*,

TNC*, FWS

75 15 15 15 15 15

2 3.12 Researchon fire managementeffectson the
speciesandspeciesrequirementsfor fire.

10 BRD*, SBBG*,
SCIC*, NPS*,
TNC*, FWS

150 15 15 15 15 15

2 4.1 Identify standardsfor monitoringlistedplants. 2 BRD*, NPS*,

SBBG, TNC,

FWS

20 10 10

2 4.2 Monitor listedplants. Ongoing NPS*, TNC*,

SCIC*, BRD,

FWS

13,800 345 345 345 345 345

t~Q



ImplementationSchedulefor theThirteenPlantTaxafrom theNorthernChannelIslandsRecoveryPlan
PRIORITY TASK 4 TASK DESCRIPTION TASK

DURATION

(YRS)

RESPONSIBLE
PARTY

TOTAL
COST

COSTESTIMATES($1,000)

FY 2001 FY 2002 FY 2003 FY 2004 FY 2005

2 5.1 Collect, store,anddevelopseedbanking

techniquesfor thespeciesin this recoveryplan.

Continuous SBBG*, RSA*,

NPS,TNC

1,955 200 45 45 45 45

2 5.2 Maintain living collections. Continuous SBBG*, RSA* 170 50 30 30 30 30

Priority Task 2 Subtotal Cost: 18,070 885 710 700 700 700

3 7.1 Establishcoordinatedresourcemanagement

group

Continuous NPS*,TNC*,

SCIC*, DOD*

1,025 50 25 25 25 25

3 7.2 Developandimplementapubliceducation

program.

Continuous NPS*, TNC*,

SCIC*

830 50 20 20 20— 2Q.~

Priority Task 3 Subtotal Cost: 1,855 100 45 45 45 45

TOTAL COST assumin 40 earsuntil recove 51,920 5,920 4,045 3,935 3,935 3,935



Appendix A

Summary ofthe Agencyand Public Comments on the Draft RecoveryPlan

Wereceived two comment letters from two island experts as peer review. The comments were

technical in nature and were incorporated into the final version. Both reviewers strongly

emphasizedtheneedto removethethreatsofnonnativeanimalsandplants.
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