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EXECUTIVE SUMMARY OF THE RECOVERY PLAN FOR
LARGE-FLOWERED FIDDLENECK

Current SpeciesStatus: The large-floweredfiddleneck(Amsinckiagrand~flora)
is federallylisted asendangeredwith critical habitatdesignated.Two natural
populationsexist. Onepopulationconsistsof two small colonieson U.S.
Departmentof Energylandin CorralHollow, AlamedaandSanJoaquinCounties.
Thesecondpopulationwasrecentlyfoundin westernSanJoaquinCounty. The
specieshasalso beenintroducedinto six sites; however,only two ofthese
reintroductionsappearto be successful.

Habitat Requirementsand Limiting Factors:Thecontinuedexistenceof
Amsinckiagrand~florais threatenedby: lossofhabitatfrom urbanand
agriculturalconversion,andlivestockgrazing;competitionand/orinterference
from associatedplants(mostlynonnativeannualgrasses);andenvironmentaland
geneticstochasticity. Thecritically low numberof individuals,theuncertainty
regardingrestoringor repopulatingsuitablehabitat,andthegreatpotentialfor
catastrophicor stochasticextinction,all severelycomplicateestablishmentofa
quantifieddelistingobjectiveatthis time.

RecoveryObjective: Downlisting to threatened.

RecoveryCriteria: Amsinckiagrand~fioramaybe downlistedto threatened
statuswhen:

1) A minimumofsix managementareas,includingat leasttwo natural
populations,aresecuredandprotectedfrom thethreatsthatcausedlisting
initially, includingurbanization,agriculturalconversion,competitionwith
invasivevegetation,and livestockgrazing.

2) Sufficient informationhasbeenobtainedto ensureperpetuationof native
grasslandcommunitiesin perpetuity,and appropriatemanagement,based
on this information, is beingimplementedat eachmanagementarea.

3) Eachmanagementareahasaminimumof 1,500 reproductiveindividuals,
with sufficientacreageof suitablehabitatto supportan expanded
populationandprovide an appropriatebuffer (seetask42).

4) Thesix managementareasconcurrentlydemonstrateself-maintenanceat
or abovethis level for at leastoneprecipitationcycle without intensive
managementintervention(e.g.hand-pollination,seedcollection,off-site
propagation)neededto preventpopulationdecline.



Actions needed

:

1. Conservethegeneticdiversity ofAmsinckiagrandiflora.
2. Secureand protectthehabitatfor at leastsix managementareaswithin the

historical range.
3. Enhance,manageand monitor populationsin at leastsix managementareas.
4. Determinedelisting criteria.

RecoveryCosts(S1.OOO~

:

Year

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

NeedI

2.5
5.0
2.5
2.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Grand Total 12.5

Need2

69.5
42.5
26.0
24.0
28.0
28.0
28.0
28.0
16.0
16.0
16.0
16.0

338.0

Need3

170.0
197.0
103.0
74.0
52.0
25.0
25.0
25.0
25.0
25.0
15.0
15.0

756.0

Need4

0.0
0.0
0.0
6.0
6.0
6.0
6.0
0.0
0.0
6.0

10.0
10.0

50.0

Total

242.0
244.5
131.5
106.5
86.0
64.0
59.0
53.0
41.0
47.0
41.0
41.0

1156.5*

Date ofDownlisting: Downlistingshouldbe initiated in 2009, if downlisting
criteriaaremet.

* Recoverycostis likely to differ from this figure. Thecostsfor severaltasks

neededfor recoveryhavenot beendeterminedyet.
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PARTI. INTRODUCTION

Thelarge-floweredfiddleneck,Amsinckiagrand~fioraA. Gray,is an herbaceousplant in

the boragefamily. Although it wasprobablyneverabundant,its declinehasbeen

exacerbatedby thedeclineofits nativegrasslandhabitatin centralCalifornia. Amsinckia

grand~flora is currentlyclassifiedasan endangeredplant by boththeFederal(50Federal

Register19374,May 8, 1985)andState(CaliforniaFishand GameCommission,April

16, 1982)governments.Critical habitathasbeendesignatedfor thespecies(50FR

19374). It hasbeenassignedarecoverypriority numberof 5’. Studies,monitoringand

recoveryactionshavebeenongoingfor the large-floweredfiddleneckevenprior to the

species’listing. Thisplan summarizescurrentknowledgeof theecology,life history,

taxonomy,restorationefforts, distribution,and extentofknowncolonies. Criteriaare

presentedto downlist thisendangeredspeciesto threatenedstatus.

A. DescriptionandTaxonomy

ArnsinckiagranchfloraA. Gray,wasfirst collectedApril 16, 1869,by Dr. Albert Kellogg

andWilliam G. W. Harford. It wasfirst describedasavarietyofAmsinckiavernicosaby

AsaGray(1876). EdwardL. Greene(1894)consideredthelarge-floweredfiddleneck’s

distinctivefeaturessufficientto recognizeit asa full species.

Amsinckiagrandiflora is an annualherbwith bright orange,trumpet-shapedflowers

(Figure1). Thefusedpetals,12-18millimeters(mm) (0.5-0.75inch) long, are

conspicuouslymarkedwith deeporangespotson thecorollatips. Theerectplantsgrow

3-6decimeters(1-2 feet)highand branchatthemiddleorabove. Coarsestiff hairs

denselycoverthe leavesandstems. Theflowersoccurin dense,two-rankedclusters

Priority numbersrangefrom iC-i 8 basedon magnitudeandimmediacyof threataswell as

recoverypotential,with priority number1 C beinggiven thehighestpriority numberand18 the
lowest. A priority of 5 indicatesthatA. granc4flora is a speciessubjectudto ahigh degreeof
threat,with a low recoverypotential(48FR 43104).
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Figure 1. IllustrationofAmsinckiagrandflora. Illustrationdrawnby LindaAnn
Vorobik. IllustrationcourtesyofMs. VorobikandtheCaliforniaNativePlantSociety.
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alongacentralstemthatis tightly coiledattheendinto a “fiddleneck”,hencethegeneric

vernacularname.Amsinckiagrandflora canbe separatedfrom otherspeciesof

Amsinckiabythe following combinationofcharacteristics:its three-to four-lobedcalyx;

green,hispid (hairy) leavesandstems;smoothnutlets(seeds)with conspicuous,nearly

median,lance-ovateattachmentscars;relatively large(12-55mm [0.5-2.2in] long)

red-orangedistylic (seedescriptionbelow) flowers;anddimorphic,tricolporate(refersto

shape)pollen(Ray andChisaki 1957a,Jepson1943,Macbride1917).

Amsinckiagrandflora belongsto asmall but taxonomicallycomplexannualgenusofthe

Boragefamily (Boraginaceae).AlthoughMunz (1968)recognizes11 Amsinckiaspecies,

mostfield workersfollow Ray andChisaki(1957a),whorecognize15 Californiaspecies.

Fourofthesespeciesappearto berareendemicswhosehighly restricteddistributions

contrastconspicuouslywith othermoreweedy,small-floweredmembersofthegenus

(Ganders1975,Ornduff1976). In this groupofrareCaliforniaendemics,A. grandflora

is themostrestrictedin its distribution,with only two extantnaturalpopulations(Figure

2) occurringnearCorralHollow, westernSanJoaquinCounty,California. Thethree

otherrestrictedCaliforniaAmsinckiaspeciesareA. lunarisMacbr.,whichgrows in the

centralCoastRange;A. vernicosaHook. & Ar var.furcata(Suksd.)Hoover,which

occurson thewesternedgeof theSanJoaquinValley in FresnoandSanLuis Obispo

Counties;andA. douglasianaA. DC., whichgrows in thesouthernCoastRangein

Monterey,SanBenito, northernSantaBarbara,andwesternKern Counties.

PlantsofAmsinckiagrandflora andat leastfourotherAmsinckiaspeciesproducetwo

flower fonns,ormorphs,referredto aspin andthrum flowers(Ray andChisaki 1957a).

All theflowers on aparticularplant consistof only onetype(morph),either“pin” or

“thrum”. In pin flowers,anthersaresituatedwithin the corollatubeandthe stigma

extendsbeyondthecorolla lip, supportedby a long stalk,or style (Figure3). In thrum

flowers,anthersextendbeyondthemouthofthecorolla; thestigma,ona shortstyle,

occurswell within theflower tube. This condition,whereseparateplantshavedifferent
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Figure 2. Natural, extirpated, and re-introduced populationsofAmsinckiagrandflora
nearCorralHollow, SanJoaquin,Alameda,andContraCostaCounties,California.

4

X = Extirpated Population

• = Extant Natural Population

• = Reintroduced Population

1 inch = 9.15 miles



flower forms,is calleddistyly andflowersmaybe referredto asdistylousor distylic (two

style types)or heterostylous(different styletypes). Thesmooth-coatedfruits, called

nutlets(which aretheseeds),occuratthebaseofthestyle. Theovary is four lobedand

four fruits potentiallycoulddevelopper flower; howeverA. grandfloraseldomproduces

four nutlets. Thespecies’low fecundityledto pollinationstudies,asdescribedbelow.

Pinmorph Thrumcutaway Thrummorph

Figure3. Thetwo floral morphsofAmsinckiagrandflora.

B. Life History and Habitat

Amsinckiagrandflora is an annualherbthatmustgerminate,grow,flower, andsetseed

beforeit dieseachyear. AlthoughOrnduff(1976)and WellerandOrnduff(1977)and

Pavlik(1988)haveconductedstudiesof thereproductivebiology,andto alesserextent,

the life historyofA. grandflora, gapsexist in ourknowledgeofthespecies’life history

andecology.

Germination.--Littleis knownofthegerminationrequirementsfor naturalpopulationsof

Amsinckiagrandflora, thoughit is likely similar to congeners(othermembersof the

Pincutaway
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genusAmsinckia)andotherannualgrasslandforbs. Typically,many grasslandforbs

begingerminationin thefall afteradequaterainfall (Heady1977,Connor 1965,Friend

1977). Theplantsgrow slowly during winter, increasetheir growthduring early spring,

shortlythereaftermature,flower, set seed,and die by earlysummer. Althoughlittle

informationis available,seeddormancyandmulti-yearseedcarry-overin thesoil is

expected,basedon life historiesof similar annualgrasslandforbs(Major andPyott 1966,

Bartolome1976). Thelow percentagegerminationratesobservedin both naturaland

introducedA. grandflora populations1996and 1997maybe associatedwith higherthan

averagewinter rainfall andtemperaturesin thoseyears(Pavlik 1996;BrucePavlik, Mills

College,Oakland,CA, pers.comm. 1997).

In studyingnutlet productionandgerminationrequirementsof cultivatedpopulationsof

Amsinckiagrandflora, Pavlik(1988)foundthat largerplantsweremorefecundthan

smallerplants. Therewasastrongrelationshipamongnutlet output,shoot length,shoot

weight,andtotal inflorescencelength. In addition,Pavlik (1988)determinedthat the

germinationpercentagesof largenutlets(six monthspost-production)werehigh and

thereforegerminationprobablywould not be a significantbarrierto thegrowthof

populations. In studiesat LawrenceLivermoreNationalLaboratory(LLNL),

germinationof seedswasfoundto be highly sensitiveto environmentalconditions,

particularlyto temperatureandpresenceorabsenceof leaflitter. This sensitivityhas

implicationsin consideringfire asamanagementtool, becauseit considerablychanges

themieroclimatictemperatureand leaflitter cover(TinaCarlson,LLNL in litt 1994

Carlson1996).

FloweringandPollination.--Ornduff(1976),studyingthe CorralHollow populationatthe

Droptowersite, foundthatthenumberanddensityofplantsfluctuatefrom yearto year.

In 1974,henotedthat pin morphsdominatedthepopulationandhypothesizedthat this

couldbe theresultof randomfluctuationsfrom seasonto season.Ornduff(1976)also

foundvariationin pollen and seedproduction,pollenviability, grainsize,and
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compositionofthestigmaticpollenloadsamongthesampleyears(Table 1). Thereasons

for theseobservedvariationsarenot knownbut mayrelateto differencesin pollinator

positioningbetweenpin andthrumflowers(Ganders1976). Althoughone might expect

thesevariationsto havesignificanceto thereproductivestatusof subsequentgenerations,

Ornduff(1976)suggeststhat suchvariationshavehadlittle effecton pollination or seed

production.Tables1 and2 providedataon fruit andpollen production,andpollen

stainability for theyears1967, 1974,and 1975 from Ornduff(1976); 1986 from

BiosystemsAnalysis,Inc. (1986); and 1987 from Taylor(1987). Table3 detailsthenine

taxaof insectsrecordedvisiting Amsinckiagrandflora at Droptower858 (Ornduff 1976).

Bees,primarilyAnthophoraedwardsii(a solitarywood-boringbeein thefamily

Megachilidae),werethemostconsistentvisitorsto A.grandflora. However,thereis no

directevidenceof actualpollinationby Anthophora.Thelow incidenceof foreign

pollenssuggeststhatAnthophoramaybe highly andconsistentlyattractedto A.

grandflora. In addition,observationsby theU.S. FishandWildlife Service(Service)

andtheCaliforniaDepartmentof FishandGame(CDFG)in 1986 foundseveralbeetles

(family Chrysomelidae,subfamilyChrysomelinae- two species,subfamilyClytrinae-

onespecies;andfamily Staphylinidae,subfamily Omaliinae- one species)commonin

theflowersofthefiddleneck. Whetherthesebeetlesandthebeesareeffectivepollinators

is unknownandwill requireadditionalstudy.

Ornduff(1976)notedthatpin stigmasreceivedasignificantly greaterpollenload(66

percent)thandid thrumstigmas,andpin pollenconstitutedan averageof70 percentof

thepollen presenton pin stigmas. In contrast,thrumpollenconstitutedanaverageof

only 20 percentofthepollenon thrumstigmas. Despitethedifferencesin stigmatic

pollenloadsbetweenthetwo flower morphs,theoccurrenceofapproximatelyequal

numbersofpin andthrumprogenyin subsequentgenerationsled Weller andOrnduff

(1977)to concludethatAmsinckiagrandflora possessesacryptic self-incompatibility.

Theresultis thatthrumovulesarefertilized almost exclusivelyby pin pollen andpin

ovulesalmostexclusivelyby thrumpollen, regardlessofthepresenceof intennorph

7



Table 1. PollencharactersofAmsinckiagrandflora for sampleyears1967, 1974and 1975(from Ornduff1976).

Year No.
Flowers

Style
length

Mean#
grains

Range Stainability
(Viability)

per
flower

1967 10 Pin 32,220 20,000-39,550 -

Thrum 33,175 17,105-43,105 -

1974 10 Pin 33,530 23,775-40,550 96%
Thrum 29,920 26,000-35,550 93%

1975 5 Pin 33,109 - - 96%
Thrum 22,853 - - 75%
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Table2. Fruit productionstatisticsfor Amsinckiagrandflora on Site300(Droptower)by year. Datafor 1967and 1974
arefrom Omduff(1976). MeanandStandardErroroftheMeanare givenfor 1986and 1987data,BiosystemsAnalysis,
Inc. (1986)andTaylor(1987).

Flower
Morph Total Nutlets NutletsPerFlower

Nutlets
PerPlant

1967 1974 1986 1987 1967 1974 1986 1987 1986 1987

Pin 1085 149 815 206 1.51 0.91 0.99±.05 1.0l±.07 7.5±0.8 4.1±1.4***

Thrum 684 168 375 201 1.01 0.72 0.58±.05 0.98+.09 4.4±0.6 3.0±0.9

Total!
Combined 1769 317 1190 407 1.26 0.81 0.78±.04 l.00±.06 6.0±0.5 3.6±0.8

* * * Differencein meannumberofnutletsperplant

(p=O.OO7,Mann-WhitneyU-test).
in pin flowersbetween1986and 1987is significant
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Table 3. Insectvisitors to Amsinckiagrandiflora, early May 1976(from Ornduff1976). Sexesindicatedby f female
w= worker.

Insect

Unidentified

Apis melhfera*

Scatophagastercoraria

Bombusedwardsii*

Andrenacressonii*

Dialictus orthocarpi

Anthophoraedwardsii*

Family

Syrphidae

Apidac

Anthomyiidae

Apidae

Andrenidac

Halictidae

Anthophoridae

Number
Sex Collected

— I

w 1

f 1

w

f 1

f 1

f 9

No. Thrum
Pollen
Grains

245

483

0

487

490

443

2461

No. Pin
Pollen
Grains

65

16

0

11

6

51

1529

% Thrum
Pollen

79.0

96.8

0.0

97.8

98.8

89.7

61.68

No. Foreign
Pollen
Grains

1

0

2

4

6

10

*Asterisk indicatespollen wasfrom scopaeorcorbiculac(specializedpollen-collectingstructures);otherpollenobtained

elsewhereon theinsectbody.
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pollen. More recentinformationfrom Weller andOrnduff(1989)indicatesthat

self-incompatibilitymaybe theresultof differential pollentubegrowth. This

incompatibility systemmayfurtherrestrictthefecundityof thespecies.

Taylor(1987)hypothesizedthattheratioof pins/thrumsis afunctionof demographic

stochasticity. He also suggestedthatthrumplantsmayhaveslightly greaterdrought

tolerance.The 1987populationalsoshoweddifferencesin fecunditythat were at

variancefrom datareportedearlier(Table2). Taylor also notedreducedseedproduction

(66percentdeclinein 1987)andsignificantly smallerplants.

Habitat--Historically,Anisinckiagrandflora occurredin nativeperennialbunchgrass

communities,which weredominatedby speciessuchasStipapulchra (needlegrass),in

associationwith Aristidahainulosa,Poa scabrella,andElymusspp. Sometimesreferred

to asCaliforniaprairieor valleygrassland,thisperennialbunchgrasscommunitytype

originally coveredwell-drainedareasfrom sealevel to 1200m (3940ft) aroundthe

CentralValley in California(BarbourandMajor 1988). Europeansettlementresultedin

permanentalterationsto thepristinenativegrassland,asaresultof introducing:(1) alien

plants(particularlyprolific annualgrasses),(2) nonnativegrazinganimalswhosegrazing

patternsdifferedfrom thoseof thenativespeciestheyreplaced,(3) agriculture,and

changesin patternsand timing of fire. As aresultof thesechanges,extensivenative

bunchgrasscommunitieshavebeenlargely eliminatedfrom thestate.

ThepresentoccurrenceofA. grandflora at few sitesmakescharacterizationof suitable

andpotentialhabitattenuousat best. Ornduff(1977)characterizedits habitatat the

LivermoreLaboratorySite300nearDroptowerasa steepgrasslandslopein a small

ravine. Hedescribedthefiddleneckpopulationasoccurringon “light” soils. Alice Q.

Howard(Universityof California,Berkeley,pers.comm. 1982)providedherbariumlabel

notesby P. Kamb(nowDr. PeterM. Ray,StanfordUniversity), collection#2184,March

11



29, 1952,indicatingthatthespeciesoccurredin heavyclay soil at analtitudeof300 m

(1000ft). Jepson(1943)notedthattheplantsoccuron “somewhatalkalineclay soil.”

Visits by personnelfrom theService,CDFG, TheNatureConservancy(TNC)andother

botanistsindicatethepopulationatDroptowergrowson light-coloredsoils with a

relativelysubstantialclay contentasindicatedby the friability. Theextremesouth-facing

eastedgeof theslopenearthetiddleneckpopulationclearly is composedoftill soils and

asphaltdebrisdepositedin thepastduring droptowerconstruction.

As partofaneffort to createnewpopulationsofA. grandflorawithin its historicalrange,

Pavlik andHeisler(1988)characterizedandevaluatedthemostimportantbiological

factorsaffectingAmsinckiagrandflora to selectpotentialsitesfor experimentally

reintroducingA. grandflora within its historicalrange. Theyusedexistingdataon the

ecologyanddistributionofthespecies.Biological andlandusefactorswerechosenand

evaluatedby botanistsmostfamiliar with thebiology ofAmsinckiagrandflora andits

biotic community. Eachbotanistrankedtherelativeimportanceof slope,aspect,soil,

disturbance,andcommunitytypeto thevigor of thepopulations. Thesescoreswere

averagedandrankedonceagainto testfor consensus.Therewasconsiderable

concordanceamongmembersofthisadhocrecoverygroupon theimportanceofsoil and

communitytype,especiallyin termsof howthesefactorswouldaffectmoisture

availability andinterspecificcompetition. Similarly, slope,aspect,anddisturbancewere

viewedasmostrelevantwithin thecontextofthesametwo factors. A. grandflora tended

to occurin soils thathadneutralor slightly basicpH, low conductivity,high organic

mattercontent,andloamy orclayeystructure.

C. Historical andCurrentDistribution

Historically,thespecieswasreportedfrom afew locationsin thenorthernDiablo Range,

12



partofthe innerSouthCoastRangeofCalifornia(Sharsmith1945). Jepson(1943)

includesthefollowing field note:

OnApril 9, 1938,Amsinckiagrandflora wasdiscoveredona
hillsideaboutonemile northofCorralHollow, very nearthe
boundarybetweenSanJoaquinandAlamedacounties.The
plants,aboundingin a somewhatalkalineclay soil andforming
essentiallyonelargecolony,madea brightorangespotonthe
hill visible for severalmiles. Nootherexistentlocality is
known. At the original locality, in thevicinity ofAntioch, it is
perhapsexterminated.

Additionalhistoric locality informationis scarce.Table4 lists all knownreported

collectionsofAmsinckiagrandflora.

At present,two naturalpopulationsexist. Oneconsistsof oneortwo colonieson U.S.

DepartmentofEnergy(DOE) land(LLNL), in thehills eastofLivermore,Alamedaand

SanJoaquinCounties,California(Figure2). Theotheris arecentlydiscovered

populationon privatelandin CarnegieCanyon,SanJoaquinCounty.

Until March 1988,only onecolonyon U.S. DOE land(Droptower)wasknownto remain

andwasthesubjectofthe original listing andcritical habitatdesignation.Although the

Droptowercolonyoccupiesonly approximately1/8 acre,thedesignatedcritical habitat,

which containstheconstituentelementsof asteepwest-andsouth-facingslopewith light-

texturedbutstablesoils, includesan areaof approximately160 acres,locatedentirelyon

DOElandin SanJoaquinCounty,California,. Themetesandboundsofthecritical

habitatare: California,SanJoaquinCounty,MountDiablo Meridian,T35 R4ESection

28 wl/2 NWl/4 andWI/2 SWI/4. ResultsofpopulationcensusesoftheDroptowersite

arepresentedin Figure4.

Thesecondcolony,discoveredin March 1988 by GeneDraney(Site300 Managerfor

LLNL) in DraneyCanyon,coveredamuchsmallerarea(only afewsquarefeet),about

3/4 mile westoftheoriginal colony,in AlamedaCounty. Thispopulationcontainsfewer
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Table4. ReportedcollectionlocationsofAmsinckiagrand~flora. Asteriskindicatesthesitepresumablyis thesameasthe
extantcolonieson DOEland.

Locality County Collectorand Date Herbarium Comments
collectionnumber

ContraCosta Kellogg s.n.

ContraCosta Kelloggs.n.
Harfords.n.

16 April 1869

LivermoreValley ?
(probablysame
asCorralHollow)

Greenes.n. 1889 UC? Reportedby Rhoads
and Sauls(1980)

Corral Hollow*

Corral Hollow*

SanJoaquin

Alameda(?)

Eastwood&
Howell s.n.

Eastwood&
Howell 5296

April 1935

26 April 1938

UC

CAS

Reportedby Rhoads
and Sauls(1980)

Reportedby Rhoads
and Sauls(1980)

Corral Hollow* SanJoaquin Roses.n.2 26 April 1958

Corral Hollow* Alameda(?) Eastwood&
Howell 5800

24 May 1938 CAS Reportedby Rhoads
andSauls(1980)

Antioch

Antioch

May 1883 CAS

CAS

UC
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Table4. (cont’d.) ReportedcollectionlocationsofAmsinckiagrandflora - cont. Asterisk indicatesthesitepresumablyis the
sameastheextantcoloniesonDOEland.

Locality County Collectorand Date Herbarium’ Comments
collectionnumber

CorralHollow*

CorralHollow*

CorralHollow*

CorralHollow*

CorralHollow*

CorralHollow*

CorralHollow*

Judsonville

Stewartsville

SanJoaquin

SanJoaquin

SanJoaquin

SanJoaquin

SanJoaquin

SanJoaquin

SanJoaquin

ContraCosta

Hoover2866

Hoover3021

Hoover 3357

Raven 1578

Kamb2184

Chisaki 664

Heckard&
Omduff1470

T. Brandegee

19 March 1938

9 April 1938

7May 1938

26 March 1950

29 March 1952

5 April 1956

16 April 1966

UC,CAS,DS

UC, RSA, DS

UC, DS

CAS

UC

UC

1BPS

UC

BiosystemsAnalysis,Inc. 1986

BiosystemsAnalysis,Inc. 1986

Jepson(1943)

Reportedby Omduff
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Table4. (cont’d.) ReportedcollectionlocationsofAmsinckiagrand~flora - cont.

Locality County Collector& Date Herbarium’ Comments
Collectionnumber

Mines Road Alameda Freeman54 16 March 1974 CAS Unconfirmed13 mi. southof
Livermore,oak woodland,elev.
800’ CedarMt. (R. York, CNPS)

SecondSite
300 population

Alameda Draney 15 March 1988 Colonyofapproximately12 plants.

CopernicusPeak SantaClara Corelli 26 April 1986 Unconfirmedreportto CNDDB’
nearMt. Hamilton,along Chuck-a-doe
trail, on westfacingslope.

• UC = Universityof California,Berkeley
CAS = CaliforniaAcademyof Sciences
DS = Dudley,StanfordUniv. nowhousedatCalif. Acad.Sci.
JEPS=JepsonHerbarium
RSA = RanchoSantaAnaBotanicGarden
CNDDB = CaliforniaNaturalDiversity DataBase

2 UC accessionnumber33210
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than30 plants(CaliforniaNaturalDiversityDatabase1994)(Figure5). The Draney

colony,including theseedbank,mayhavebeenlost in a landslideduringthewinter of

1997(T. Carlson,pers.comm. 1997).

Theotherknownnaturalpopulationwasdiscoveredin CarnegieCanyon,southeastofthe

Droptowersite, in 1993. Thispopulationoccurson thesteep,north-facingslopeofthe

west-drainingcanyonatanelevationofabout300 m (1000ft). Thepopulationis

containedin anareaofapproximately50 by 52 meters,theupperedgecomingwithin 25

metersoftheridgecrestandthe lower edgewithin 10 metersofthecanyonbottom.

Within this area,theplantsoccurin patchesofvaryingsizeanddensity(Pavlik 1996).

Thispopulationis considerablylargerthantheLLNL population(Table 5).

In additionto thetwo extantnaturalpopulations,severalattemptshavebeenmadeto

reintroducepopulationsofAmsinckiagrandflora. Basedon theconsensusofexperts

referredto above,Pavlik andHeisler(1988)recommendedselectionof 12 sitesfor

possiblereintroduction.A site locatedat BlackDiamondMines Preserveat thehistoric

communityof Stewartville(ContraCostaCounty)wasselectedfor reintroductionofA.

grandflora on thebasisofthe site’shighpotentialashabitat(amesicgrasslandclimate

on ornearsoils of theAltamont-fontancomplex),its public statusaspartoftheEastBay

RegionalParksystem,and its beingwithin thehistoricalrangeofA. grandflora. In

1989, Pavlikcompletedthefirst experimentalreintroductionofA. grandfloraat Lougher

Ridge,within theBlackDiamondPreserve.Pavlik alsohasexperimentallyreintroduced

A. grandflora into five othersites,oneattheBlackDiamondPreserve,oneatthe

ConnollyRanch(SanJoaquinCounty),two locatedat Los Vaqueros(ContraCosta

County),andonein CorralHollow (SanJoaquinCounty).
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Table 5. List of knownnaturalandre-introducedAmsinckiagrand~floralocations(From Pavlik 1996)

Recovery
Area/Population Ownership2

(Year) 1990
# Plants

1991 1992 1993 1994
Northern

Status3
1995 1996 1997

1. LougherRidge(R1) EBRPD
2. Black Diamond11(R) EBRPD

1101 1301 1640
-- -- 70

682 1106
6 0

442
0

30 n/a4 ?
0 “ X

Central
1. Los Vaqueros1(R)
2 LosVaqueros11(R)

CCWD
CCWD

-- 374 9 0 1 0 0 “ X
-- -- 136 0 0 0 0 “ X

Southern
1. LLNL site300 LLNL

Droptower(N)
Draney (N)
DroptowerExp’tl (R)

2. CarnegieCanyon(N) Private
3. ConnollyRanch(R) Private
4. CorralHollow (R) CDFG

104 92
16 29

-- 580

546 392
28 28

-- 220
3-4K

707 133
64 81

1606
13

205
2.5-3K

23
157

1104
27
403

2-3K
8

173

1949 333
9 1

720 616
1.5-2.5K n/a

0 n/a
18 n/a

= Reintroducedpopulation; N = Naturalpopulation

2CCWD ContraCostaWaterDistrict

CDFG = CaliforniaDepartmentofFishandGame
EBRPD= EastBayRegionalParkDistrict
LLNL = LawrenceLivermoreNationalLaboratory

~S = Stable; I = Increasing; D = Declining; X = Extirpated
4n/a= not available

I

S

D
I
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An additionalpopulationwasestablished,usinggreenhouse-grownseedlings,within

critical habitaton DOE landin 1993,primarily for thepurposesofconductingresearch

(T. Carlsonpers.comm.1997). This populationhastripled in sizesinceits establishment

(Table5). Annualcensusresultsfor all knownnaturalandintroducedpopulationsare

presentedin Table 5. An intensefire occurredattheLougherRidgesite in Juneof 1997,

andthefateof thepopulationis yetto be determined(B. Pavlik pers.comm. 1997).

D. Reasonsfor DeclineandThreatsto Survival

Presumably,historicalreductionsin rangeandpopulationnumbersofAmsinckia

grandflora resultedfrom extensivemodificationof its nativeperennialbunchgrass

habitat for agriculturaluse,intensivelivestock grazing,urbandevelopment,andother

competinglanduses. Thespecies’relativelyprimitive reproductivesystemandlow

fecundity(Omduff1976),coupledwith low populationlevels,mayfurtherrestrictthe

fiddleneck’sability to thrive with themore“aggressive”,nonnativegrasslandplant

speciesthatgrow in thesamearea. Theprecisereasonsfor the species’declinearenot

known,but severalfactorsappearto be responsible.

First arethespecies’inherentbiological characteristics.Thedistylousreproductive

systemis consideredprimitive andrelatively inefficient, especiallywhenthespecies

occursin numericallylow populations,or wherepollinatorsmaybe limited or erratically

available(Ray and Chisaki1957b,Ornduff1976, Ganders1975). Thus, thedisplacement

ofAmsinckiagrandflora by aggressive,largely homostylousfiddleneckspeciesor highly

competitivenonnativegrassesmaybe theresultof its primitive and relativelypoor

seed-producing(lessfecund)reproductivesystem(Ornduff 1976,Ganders1975,Ganders

1976,BiosystemsAnalysis,Inc. 1986). However,recentpollinationstudiesby Carlson

(1996)indicatethatA. grandflora is not completelyself-incompatibleand,under

greenhouseconditions,this species’nutlet outputcanapproachthatofA. tessellata,a

self-compatible,homostylousspecies.D. Pantone(UniversityofCalifornia,Davis,pers.
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comm. 1986)suggestsandPavliket al. (1993)presentevidencethatthe low fecundityof

A. grandflora is theresultof intensecompetitionwith nonnativegrasses,especially

Avena,Bromus,andHordeum.Competitionwith exoticannualgrassesresultedin a

logarithmicdecreaseinAmsinckiagrandflora nutletproduction,while thespecies’nutlet

productiondecreasedlinearly in responseto competitionfrom native perennialgrasses

(Carlson1996).

Second,Heady(1977)discussedthepermanentalterationsto pristinegrassland

ecosystemsof Californiathatresultedfrom theinflux ofEuropeansincluding: 1)

invasionby alien (andaggressive)plant speciespreadaptedto theCalifornianclimate;2)

changesin thegrasslandfaunaandfloraasaresultof introducedgrazers,including

selectiveeliminationof nativegrazersandpredators;3) cultivation;and4) changesin

grasslandfire regimes. Recently,Pavlik’s recoverywork pointedat complexherbivory

relationships.Onereintroducedpopulation,excludedfrom directandindirecteffectsof

cattlegrazing,wasdecimatedby rodents.

Third,andmorerecently,urbanizationwithin therangeof thespecies,especiallyin the

vicinity ofAntioch andLivermore,haseliminatedsubstantialareasof formergrassland

habitat. Theextentto whichurbanizationhasaffectedthespeciesis unknown,butJepson

(1943)intimatedthatthegrowthof Antiochmayhaveextirpatedthepopulationthere.

Finally, becauseof thesmall numberof naturalpopulationsknownatthis time andtheir

small sizes,themostimmediatethreatstemsfrom thehigh likelihoodof stochastic

(chance)extinction. Therisk of extinction is mostacutein small, isolatedpopulations

(FrankelandSoul~ 1981,PickettandThompson1978,Souls1983,Beardmore1983). In

suchcircumstancesotherwiserelativelyminorevents,suchasashortdry spell,wildfire,

consumptionby smallherbivores,insects,ordomesticanimals,or a local disease

outbreak,caneasilyresultin theextinctionof a small populationat a singlesite. The

highly clusteredarrangementof theplantsateachof theCorral Hollow sitesmakesthis
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possibility evengreater. Withoutadditionalpopulations,stochasticeventsremaina

significantpotentialthreatthat could easilycausetheextinctionofAmsinckia

grandiflora.

E. ConservationEfforts

Sinceits discoveryanddescriptionin thelate 1800’s,Amsinckiagrandflora has

stimulatedconsiderableinterestamongCaliforniabotanistsandthoseconcernedwith

protectingnativeCaliforniaplantsandtheirhabitats. Jepson(1943)wasperhapsthefirst

to notetherarity ofthespecies,indicating its likely extirpationfrom the“vicinity of

Antioch” andrestrictionto theCorralHollow area. SubsequentinvestigatorssuchasRay

andChisaki(1957a,b),Ganders(1975,1976),Ornduff(1976),andWellerand Ornduff

(1977)wereparticularlyinterestedin studyingthepeculiarrarity andgeographic

restrictionofA. grandfloraandotherheterostylouscongenersandcomparingtheir

biological attributeswith thenotablyaggressiveandweedyhomostyloustaxa.

Ornduff(1977)andWalterKnight (EastBay RegionalParkDistrict, pers.comm. 1980)

becameincreasinglyconcernedthatthespecieswould soongo extinctwithout some

immediateefforts to enhancepopulationlevels. Consequently,Knight collectedseed

from thepopulationat Droptowerandattemptedto establishasecondcolony in similar

habitatsomewherenorthof CorralHollow. Althoughtheseedsowninto thewild failed

to producematureplants,pottedplantswereevidentlymaintainedfor severalyears.

Thus,artificial propagationmayprovidea consistentseedsource(RonKelley, University

ofCalifornia,Davis,pers.comm. 1986),but at theexpenseofgeneticvariation(Pavlik et

al. 1993;Pavlik 1996). SincetheFederalgovernmentacquiredtheDOEpropertyin

1955,LLNL hasbeenmadekeenlyawareofthesignificanceof andconcernfor this plant.

Thelaboratorypersonnelmaintainstrict controlofhumanentry into theentire Site300

propertyfor nationalsecurityreasons.Accessto thepopulationsis now permittedonly

by specialarrangementwith the laboratorysitemanager.Moreover,the laboratoryplaced
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achain link fencearoundtheDroptowerasphaltparkingareaand roadway,which

preventsactivitiesaroundtheDroptowersite from affectingAmsinckiagrandflora.

Thehighly vulnerableconditionofthepopulationandits reduced“competitive” ability

promptedtheServiceto list Amsinckiagrandflora asendangeredanddesignateits

critical habitatundertheEndangeredSpeciesAct on May 8, 1985 (50FederalRegister

19374). TheCaliforniaFishandGameCommissionalso recognizesA. grandflora asan

endangeredspeciesundertheCaliforniaNativePlantProtectionAct andCalifornia

EndangeredSpeciesAct. TheCaliforniaFishand GameCommissionalso listedA.

grandflora asararespeciesundertheCaliforniaNative PlantProtectionAct on

October6, 1978,andthenchangedit to endangeredstatuson April 16, 1982.

TheCDFGhasbeenmonitoringthestatusof theplantsince1978. Severalother

conservationorganizations,mostnotablyTNC andCaliforniaNativePlantSociety,also

haveperiodicallymonitoredAmsinckiagrandflora. TheService,in cooperationwith

CDFG, is now attemptingto developa formalmemorandumof agreementwith DOEto

initiatea cooperativemonitoringandrecoveryprogramfor thespecies.

Since 1988,Dr. BrucePavlik,supervisedby CDFG, hasbeengatheringdataon ecology,

determiningabioticandbiotic requirements,monitoring,and reintroducingpopulationsof

Amsinckiagrandflora. Pavlik hasexperimentallyreintroducedA. grandflora intosix

sites,two at theBlackDiamondPreserve,oneatthe ConnollyRanch,two atLos

Vaqueros,andone in CorralHollow (Table5). Only two of theseintroductionsappearto

be successful(Table5). Therecentdeclinesof thesepopulations,andof thenatural

populationat CarnegieCanyon,maybe dueto therelativelywet andwarmwinter

conditionsoverthepasttwo years(Pavlik 1996). Theseweatherconditionsapparently

inhibit germinationof mostseeds.Pavlik (1996)notestheexistenceof a small

proportionof seedsthat areapparentlyadaptedto germinatingundertheserelatively

unfavorableconditions. Giventhepresenceof well-establishedseedbanksatthesesites,
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it is likely thatpopulationnumberswill reboundundermorefavorableweatherconditions

in thefuture(B. Pavlik, pers.comm. 1997).

Pavlik estimatesthataviable seedbankmaybe present,evenin the absenceofgrowing

plants,for up to five years. Underthis criterion,two oftheexperimentalreintroduction

sites(LosVaquerosI andII) havefailed, probablydueto microclimaticfactors,andan

additionalsite(BlackDiamondII) is alsonot likely to contributeto recovery,dueto

decimationby rodents(Pavlik 1996).

In additionto Dr. Pavlik’s efforts,theSite300EnvironmentalChemistryandBiology

Group at LLNL hasbeenconductingrecoveryefforts sincethefall of 1992. Work funded

throughdiscretionaryfundsof theLLNL director is currentlyfocusedon quantifyingand

comparingthe competitiveeffectsofexotic annualgrassesandnativeperennialbunch

grasseson Amsinckiagrandflora. Field interspecificcompetitionstudiesarebeing

complementedby a greenhouseintraspecificcompetitionstudy. As shownin Figure4,

controllingcompetingannualgrasseshasgreatpotentialfor enhancingA. grandflora

reproduction.

F. RecoveryStrategy

TherecoverystrategyforAmsinckiagrandflora consistsofatwo-prongedapproach,

focusingon: 1) increasingthesizeof existingpopulationsandestablishingnewones,

and 2) atpopulationsites,restoring,to theextentpossible,ecologicalconditionsofthe

nativeperennialbunchgrasscommunitiesin whichAmsinckiagrandflora evolved,so

thatthespeciesmaythrive withoutthecontinuedneedfor intensivemanagement

intervention,suchashandpollination, seedcollection,off-sitepropagation,etc. The

Servicerecognizes,however,thatlimited management,possibly includingfencingand

periodicburning,maycontinueto be necessary,evenfollowing downlisting,until such

time asthe species’habitatis restoredon a large-scale.
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As mentionedabove,thesmall numberandsizeofexistingAmsinckiagrandflora

populationsandthehighly clustereddistributionof individualswithin thepopulations

leavesthespeciesvulnerableto local extinctionevents.Consequently,this recoveryplan

callsfor increasingthenumberof individualsin theexistingpopulationsandestablishing

additionalcoloniesthroughoutthepresumedhistorical range. This will be accomplished

within theframeworkof six managementareas,locatedin threegeographicareas,as

follows (refer to Figure 2):

Northern(northofMt. Diablo) - two managementareas

Central (southof Mt. Diablo andnorthof Highway580)- two managementareas

Southern(southof Highway580) - two managementareas.

At leasttwo ofthesix managementareasshall comprisenaturalpopulations.

Thesecondprongoftherecoverystrategyfocuseson theneedfor continuedmanagement

and eventualhabitatrestorationof existingpopulations,andofthoseestablishedin the

future. Thethreatsthat originally contributedto thespecies’decline,particularly

competitionwith nonnativevegetation,livestockgrazing,andchangesin fire regimes,

shouldbe managedoverthe long termto promotethesurvivalandrecoveryof Amsinckia

grandflora andits nativegrasslandassociates.Suchmanagementwill requireamore

thoroughunderstandingof thebiotic andabioticfactorsthat supportthespeciesin its

ecosystem.Theeventualgoal,andarequirementfor downlistingto threatenedstatus,is

to reestablishafunctionalcommunitythatapproximatesthenaturalcommunityin which

Amsinckiagrandflora evolved,andin whichthespeciesmayflourishwithouttheneed

for continuedintensive“gardening”efforts.As mentionedabove,theServicewould

consider“intensive” to includetheneedfor hand-pollination,seedcollectionandoff-site

propagation.While nativegrasslandrestorationtechniquesarebeingdeveloped,

continuedprotectionandfrequentmonitoringofAmsinckiagrandflora areofparamount

importance.
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PART II. RECOVERY

A. Objective

Insufficient informationis availableto determinebiologically sounddelistingcriteriato

ensurethe long-term(greaterthan 100years)self-maintenanceofthespecies.Therefore,

the interim objectiveofthisrecoveryplanis to recoverthespeciesto thepoint where it

canbe downlistedto threatened.Obtainingthedemographic,life history,and ecological

informationneededto quantifytheparametersfor delistinghasbecomeincorporatedinto

therecoverytasksoutlinedin this plan.

B. Criteria

Amsinckiagrandfloramaybe downlistedto threatenedstatuswhen:

1) A minimumofsix managementareas,includingat leasttwo naturalpopulations,
aresecuredandprotectedfrom thethreatsthat causedlisting initially, including
urbanization,agriculturalconversion,competitionwith invasivevegetation,and
livestockgrazing.

2) Sufficient informationhasbeenobtainedto ensureperpetuationof nativegrassland
communitiesin perpetuity,and appropriatemanagement,basedon this information,
is beingimplementedat eachmanagementarea.

3) Eachmanagementareahasaminimumof 1,500reproductiveindividuals,with
sufficient acreageof suitablehabitatto supportan expandedpopulationand
providean appropriatebuffer (seetask42).

4) Thesix managementareasconcurrentlydemonstrateself-maintenanceat or above
this level for at leastoneprecipitationcycle2 without intensivemanagement
intervention(e.g.hand-pollination,seedcollection,off-site propagation)neededto
preventpopulationdecline.

2A precipitationcycle is definedasaseriesof years whichencompassaverage,above-
average,andbelow-averagerainfall conditions,startingandendingwith averageprecipitation.
Thepopulationsmustdemonstratetheability to surviveboth precipitationextremes.
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Self-maintenancewill be measuredby demographicmonitoring,focusingon seed

production,germination,andsurvival,to determineif populationsarestableor

increasing. Thesecriteriamayberevisedasmoreinformationbecomesavailablethrough

recoveryefforts undertakenin conformancewith thisplan.

The selectionof apopulationsizeof 1,500reproductiveplantsis basedupondata

presentedby Pavlik (1990,1991, 1992, 1996)andis a“bestguess”ata minimumnumber

necessaryto supportstablepopulationsof anannualgrasslandforb suchasAmsinckia

grandflora. Therequisitedistributionofmanagementsites is baseduponhistorical

distribution.

Achievementofthedownlistingobjectivewill be influencedby theavailability of

sufficient suitablehabitat,life historycharacteristicsofthespecies,andfuture

environmentalevents. In addition, thedateof downlistingwill be influencedby

commitmentsoftime, money,andpersonnelofcooperatingagencies,organizationsand,

possibly,privatelandowners.

Recoveryeffortshavebeenongoingsince1988. Therefore,somerecoverytaskshave

beenfully orpartiallycompleted.Theorderingof thetasksin thefollowing stepdown

outline andnarrativeis notnecessarilysequential;manytasksarebeing,or couldbe,

accomplishedconcurrently.

C. STEPDOWNOUTLINE AND NARRATIVE

1. Conservegeneticdiversity ofAmsinckiagrandiflora

.

As addedinsuranceagainstextinction,seedsshallbe collectedfrom all natural
populations.This seedwill be availableto usefor augmentationor reintroduction,if
remainingnaturalpopulationsdeclineor areextirpated. It is importantto ensurethatthe
collectedseedsarerepresentativeof theentirerangeofthespecies’geneticvariability, as
indicatedin Pavlik 1996.
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Becauseofthesmall numberofnaturalpopulationsknownatthis time, it is very
importantthatpropagulesbetakenin suchaway thatthe donorplantsorpopulationsare
not reduced.Possibleimpactsof seedcollectionor removalofplantsfrom natural
populationsmustbecloselymonitoredto detectany effectharvestmayhaveon source
populations.

11. Selectsourceplants

.

Geneticvariability within apopulationwill determinetheamountofcollection
necessaryat all knownnaturalsites. Becauseof thesmall sizesofexisting
populations,selectionof sourceplantsshallbedoneonly underthedirectionof
CDFG andthepersondesignatedby CDFG for recovery.

12. Collectseedsand storethematan establishedseedbankfacility

.

To maintainhigh seedviability, seedsshallbe storedin accordancewith the latest
seedstoragetechnology. An agreementwill be reachedto storetheseedin at least
two facilities thatareworkingundercontractwith theCenterfor PlantConservation
to ensureseedsareavailablein caseonesite is destroyed.As soonasthestorage
facilitiesarechosenandcontractsareapproved,seedsshouldbe collectedfrom
naturalpopulationsat appropriatetimes. To protectgeneticdiversity, it is important
thatseedbe collectedat all knownnaturalpopulationsduringmultiple years.
Becauseofthe small sizesofexistingpopulations,collectionofseedsshallbedone
only underthedirectionof CDFG andthepersondesignatedby CDFG for recovery
andin accordancewith standardssetby theCenterfor PlantConservation.

2. Locateadditionalpopulationsandreintroductionsitesneededfor recovery

.

To meetthedownlistingcriteria,at leastsix managementareasneedto be established.At
leasttwo ofthesemanagementareasshallcomprisenaturalpopulations. Habitatalso
needsto be surveyedfor reintroductionsites. If newpopulationsarediscoveredand
confirmedasA. grandflora, theareaswheretheyoccurshouldbeprotectedand
enhancedby appropriatemeans.

21. Identify potentialhabitats

.

Efforts to identify potentialhabitatsthateithersupportadditionalnatural
populations,orcanbeusedfor reintroductionsareongoing. Informationgatheredin
Tasks52 and53 will supplementtheseefforts. Theareastudiedfor potential
habitatsincludestheknownandhistorical distributionforAmsinckiagrandflora,
from northernContraCostaCountysouthto SanJoaquinCounty. As indicated
above,potentialhabitathasbeencharacterizedbaseduponbiological andlanduse
factors (Pavlik andHeisler 1988).During this process,fifty-five initial candidate
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sitesweredelineatedon U.S.G.S.7.5’ quadrangleoverlays. Field surveyswere
performed,andalist of 35 nomineesiteswascompiled. Baseduponfurtheranalysis
oftheavailablemapand field data,12 finalist siteswere selected(Pavlik andHeisler
1988). This siteselectionprocessshouldbe reviewed,andpossiblyconducted
again,in light of morerecentlycollectedinformationon populations,threats,and
cultural requirements.

22. Searchpotentialhabitats

.

Usingtheinformationgatheredin Tasks21, 52 and53, andwith landowner
permission,searchesofpotentialhabitatshouldbe continuedto identify new
populationsandpossiblereintroductionsites. Bothnaturalpopulationsareneeded
to meetthestateddownlistingobjectives. If theownerof therecentlydiscovered
privatesitedoesnot want to participatein recoveryefforts, additionalnatural
populationsmustbe discoveredin orderto meetrecoverycriteria.

3. Contactlandowners

To downlist to threatenedstatus,at leastsix viable managementareasmustbe protected
by perpetualadministrativeagreementswith the landownerson whoselandA.
grandflora or essentialhabitatfor A. grandflora is found. Landownercontact
constitutesthefirst stepin this process.

31. Developan agreementwith DOEto formalizeAmsinckiagrandiflora
protection

.

Accessto thepopulationson LLNL is currentlygainedthrougharelatively informal
arrangementwith the laboratorysitemanager. Accesslimitation shouldbe
continuedto preventhumantramplingor collectionimpactson thepopulations.
LLNL andDOEmaintenance,use,andotheractivitiesattheDroptowerand Draney
Canyonsitesnearthe fiddleneckpopulationsdemandthatfacility personnelbe
awareof potentialeffectsto theplant. TheServiceshoulddevelopan agreement
with DOEto formalizeprotectionandcoordinateactivities.

32. Determineownershipof potentialmanagementareas

.

Determininglandownershipis theinitial stagein securingsitesand,later,
developingmanagementplansto enhancepopulations.This taskhasbeen
completedfor theknownpopulationsandselectedmanagementareas.Land
ownershipoftheexistingsites is asfollows:

Northern - LougherRidgeand BlackDiamondII areownedby theEastBay
RegionalParksDistrict.
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Central - Los VaquerosI andLos VaquerosII areownedby ContraCosta
WaterDistrict.

Southern- TheDroptowerandDraneycoloniesat LLNL Site300 areowned
by LLNL.
CarnegieCanyonis privatelyowned.
ConnollyRanchis privatelyowned.
Corral Hollow is ownedby CDFG

33. Ascertainwillingnessof landownersto participatein recoveryefforts

.

Thelandownersofmostknownsitesareawareof theexistenceofAmsinckia
grandflora on theirproperty. Theyshouldbe continually informedof theongoing
recoveryeffort. Federalagenciesshouldbe contactedand askedto assistwith
recoveryplanning. Privatelandownersshouldbe contactedand askedif theyare
interestedin participatingandprotectingtheir populationsandshouldbe includedin
therecoveryprocess.Achievingdownlistinggoalswill be basedon willing
participants.Managementagreementsshouldultimatelybe developedwith
landownersof all reintroductionsites(Task71). Somepreliminaryinformation
concerningwillingnessoflandownersto participatein recoveryefforts is discussed
belowasbackgroundto theselectionprocess(Task41).

Thelandownersof LougherRidge,BlackDiamondII, and Los VaquerosI andII
havebeencontactedby CDFGand haveexpressedstronginterestin recovery
activitiesandlongtermmanagement.Thelesseeof ConnollyRanchhasbeen
contactedby CDFG andhasbeenvery cooperativein allowing areintroductionon
his land. This individualis now alsothe lesseeofthepropertyon whichthe
CarnegieCanyonnaturalpopulationoccurs. Ownersof any newlydiscovered
populationsshouldbe similarly approachedandtheirparticipationin theAmsinc/icia
grandflorarecoveryprocesssolicited.

4. Establishsix managementareasandmaintainor enhancepopulationsofAmsinckia
~randiflora thatmayoccurwithin any area

.

Despitemuchongoinghabitatwork,Amsinckiagrandifiora managementareashavenot
yet beendesignated.Until sitesareselected,asmany ofthenaturalandreintroducedsites
aspossibleshallbe protected. Oncethesiteshavebeenselected,managementareasneed
to be established.Establishingmanagementareaswill includedelineatingboundariesof
eachareaandsecuringandprotectinghabitatwithin theboundaries.At leasttwo
managementareasshallcontainnaturalpopulations.
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41. Selectmanagementareas

.

TheService,in consultationwith LLNL, CDFG, EastBay RegionalParksDistrict,
andother landownersandknowledgeableparties,shouldchooseat leasttwo
managementareasin thenorthernrecoveryarea,two in thecentralrecoveryarea,
andtwo in thesouthernrecoveryarea,for establishmentandmaintenanceofthesix
populationsnecessaryto meetdownlistingrequirements.Thisselectionmayrequire
additionalanalysisof site characteristics(Task2.1). Currently,thesitesbeing
recommendedfor selectionincludeLougherRidge,ConnollyRanch,Lawrence
LivermoreNationalLaboratory,and CarnegieCanyon. The 1997 fire at Lougher
Ridgemayhaveaffectedthesuitability of this site. To date,reintroductioneffortsat
Los Vaquerosand Black DiamondII havefailed. Additional sitesneedto be chosen
for thenorthernand centralrecoveryareas.

42. Determinesizeanddelineateboundariesofmanagementareas

.

Thesizeofpotentialmanagementareasneedsto be determined.Sufficientacreages
shouldbe protectedin managementareasto ensurethatAmsinckiagrandflora and
thecommunityin which it occursare protectedadequatelyto maintainecosystem
andevolutionaryprocesses.Factorsthat needto be consideredin determiningthe
appropriatesizeofmanagementareasinclude,butarenot restrictedto, thearea
neededfor establishment,expansion,and bufferingof severalsubpopulationsofA.
grandiflora within eachmanagementarea;theareaneededto minimizeedgeeffects
from nonnativeplants,differentenvironmentalconditionsalongtheedgeofthe
managementarea,andchancecatastrophicevents;theareaneededto manage
periodicburnsfor maintenanceof aperennialbunchgrasscommunity;thecurrent
andpotentialfuturelandusesofsurroundingland; theshapeof themanagement
area;andthe areaneededto supportthe interactionsofkey communitymembers,
includingdispersalvectorsandpollinators.

Figure2 showsthegenerallocationofknownextantpopulations. Thepopulation
andsubpopulationboundariesshouldbe mappedatall selectedmanagementareas.
Theboundariesofeachmanagementunit shouldbe drawnonmapsat ascalenot
lessthan 1:6,000.

43. Secureandprotectthehabitatsupportingeachpopulation

.

Oncetheboundariesof theselectedmanagementareashavebeendelineated,
mechanismsmustbe developedto protectthehabitatfrom knownthreats
(including urbanization,agriculturalconversion,competitionwith invasivealien
vegetation,anduncontrolledgrazingfrom livestock)andto allow developmentof
managementplansto enhancepopulations.
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431. Evaluateandimplementappropriatelong-termlandprotection
mechanisms

.

After landownershavebeenidentifiedandcontacted,ananalysismustbe
madeofthevariousprotectivealternativesavailable. If privateownersarenot
interestedin protectingpopulations,thenattemptsshouldbemadeto acquire
(feeoreasements)othersites,eitherby aFederalor Stateagency,or
conservationgroupthatwouldprotectthepopulations.

432. Control invasivevegetation

.

Within thesitesoccupiedby Amsinckiagrandflora, introducedannual
grasses(Avena,Festuca,Bromus)andaggressivecongeners(Amsinckia
gloriosa,andA. intermedia)competewith A. grandflora, interferingwith
growth andseedlingrecruitment. StudiesofcompetitionamongAmsinckia
speciesis ongoing(T. Carlson,pers.comm. 1997). Selectivecontrol of
annualgrasseshasproveneffectivein promotingthesurvivalandvigor of
Amsinckiagrandflorapopulations(Pavlik 1996). Although it is an essential
immediatecomponentofAmsinckiagrandflora management,useof
herbicidesshouldbeviewedasaninterim measure,aswedevelopoverall
methodsforrestorationofperennialbunchgrasscommunities(Task51).

433. Controlrodentsandinsects,asnecessary

.

It mayalsobe necessaryto useherbivoreor seedpredatorcontrolmeasures
suchasinsecticides,rodenticides,orsnap-traps,asprophylacticmeasuresfor
immediatethreats.Monitoring shouldincludeidentificationofpotentialpests
anddiseasessothatappropriatecorrectivemeasurescanbeundertaken.As
with Task432, this taskshouldbeconsideredaninterimmeasure,duringthe
naturalcommunityrestorationprocess.

44. Supplementexistingpopulations

.

At present,low numbersoffloweringindividualsandapparentlackofsignificant
recruitmentdemonstratetheneedto supplementsomeexistingpopulations.Using
seedfrom availablecollectionsasmuchaspossible,or in keepingwith the
guidelinesenumeratedin Task 12, seedsshouldbe sown,or seedlingsshouldbe
producedand thenoutplanted,in selectedareas.Supplementationofnatural
populations,if conducted,shouldutilize only seedtakenpreviouslyfrom that
population.To theextentpossible,all supplementationsshouldbe madein a
mannerthatwill permit trackingof thegeneticsourceofintroducedindividuals.
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45. Monitor populations

.

Pavlik(1990)hasdevelopedtechniquesfor monitoringpopulations.A numberof
facetsto demographicmonitoringoftheannualAmsinckiagrandflora exist,as
follows:

1. Analyzepopulationtrends,throughannualcensus(numberofabove-ground
reproductiveplants)at eachsite.

2. Assesspopulationperformanceby determiningpin/thrumratio,plant size,and
nutletoutput,andby estimatingpercentcoverandbiomass.

3. Note andrecordany changesin habitator landuse thatmayimpactthe
species.

Thesecomponentsof monitoringhavebeenappliedsuccessfullyto monitorboth
naturalandreintroducedpopulations(Pavlik 1991, 1992, 1994, 1996).

451. Continueongoingdemographicmonitoring

Continuedmonitoringof eachnaturalandreintroducedpopulationneedsto be
conductedseveraltimeseachyearto follow populationtrends(i.e.,mortality,
survivorship,recruitmentandsoil seedbank). Demographicmonitoringis
essentialto establishmentofreintroducedpopulationsand assessmentof
naturalpopulationsto ensurethatAmsinckiagrandflora is self-maintaining.
Thesemonitoringdatamayalsoforewamofany impendingcrises.
Demographicdatashouldbegatheredusingonly themostefficient and
innocuoustechniquesavailable. Monitoring shallbeperformedby qualified
personnelthat areavailablefor severalyearsto insurecontinuityandquality
control.

452. Developmonitoringplan

.

Monitoring plansneedto be developedfor eachsitewherenaturaland
reintroducedpopulationsexist. Intensivemonitoringis critical to successfully
reintroducingAmsinckiagrandfloraandis alsocritical for assessingthe
managementneedsofnaturalpopulations.Sitemonitoringplanswould
includerepeatablesamplingdesign(grid, subplot,transect,etc.,as
appropriate)for eachsite. Samplingdesignsshallbecomparableamongall
sitesandshallminimizedisturbanceto thesites,to theextentpossible.The
monitoringplanwouldbe “pluggedinto” the overallsitemanagementplans
(Task6),whenthesearecompleted.
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453. Implementmonitoringplans

.

Monitoringplanimplementationwill continueandextendongoingmonitoring
(Task451)at eachsite. Monitoring shallbe performedseveraltimeseach
yearfor atleastsix years(threeyearsduring theestablishmentphaseof
reintroductionandthenduringthefollowing threeyears)to ensurethatplants
arecompletingall phasesoftheir life cycle. In additionto techniques
developedby Pavlik(1990)for monitoring,percentcoverandtotal biomassof
Amsinckiagrandflora shouldbeestimated.After the initial 6 yearsof
monitoring,if thereareatleast1,500reproductiveplantsateachsite, all ofthe
life cycle is beingcompleted,andthetrendis stableor improving, thesites
shouldbe resampledeverythird year. If therearefewerthan 1,500
reproductiveindividualsateachsite, or if populationsaredeclining,remedial
actionsmayneedto betaken. Until managementareasareestablished,
monitoringshallcontinueat theexistingsites.

5. Characterizehabitatandmanagementrequirements

.

An understandingofthepopulationtrendsof eachsite,andinteractionsofkey
communitymembers,includingpollinatorsanddispersalvectors,is necessaryto refine
managementplansandto revisemanagementtechniques.Many aspectsofthebasiclife
history andecologyofAmsinckiagrandflora arenot known. Factorsthat would bethe
mostimportantfor increasingthepopulationsizeof eachnaturalpopulationneedto be
determined.Informationgainedfrom appropriatestudiesis neededto establishrecovery
goals,andto effectively and efficiently manageandprotectnaturalandreintroduced
populationsofthespeciesandits habitat.

51. Developbunchgrasshabitatrestorationtechniques

.

Oneoftheprimarylimiting factorsto there-establishmentofA. grandflora is
competitionwith annualweedygrasses.CompleterecoveryofAmsinckia
grandflorawill not be possiblewithout restoringthespecies’original habitat,to
provideconsistentnaturalseedlingestablishmentandsurvivalwithoutintensive
humanintervention.Numerousotherrarenativegrasslandplantsin California
would alsobenefitfrom thedevelopmentandimplementationof grassland
ecosystemrestorationtechniques.Pavlik (1990,1991, 1992)hasexaminedthe
effectivenessofvariousmanagementtechniquesofexoticscontrol,includinghand
manipulation,selectiveherbicides,andfire, in thereintroductionofA. grandflora to
severalsites. Thesetechniquescouldbebuilt upon asa basisfor ecosystem
restoration.Grasslandhabitatrestorationwill notbea simpleor inexpensive
process.It will requireamulti-yearregimeofjudiciousherbicideuse,critically
timed fires, andcarefullycontrolledgrazing,in variousproportions,designedto
graduallydecreasethedominanceofexoticannualgrasses.Thiscontrol ofexotics
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shouldallow nativemembersof theoriginalbunchgrasscommunityto reasserttheir
dominance,wheretheystill exist in theseedbank.Someoutplantingofnative
grassesmaybe useful,but shouldnotbeattempteduntil annualgrasscontrolhas
beenachieved.

Restorationof thenativegrasslandecosystemthroughoutits original rangeis, of
course,beyondthescopeof thisrecoveryplan. However,anysuchrestoration
techniquesdevelopedandsuccessfullyimplementedthroughthisrecoveryplan
couldbeappliedby others,at abroaderscale,to ensurelong-termconservationof
manyotherrareplantsthatwereoriginallypartofthisecosystem.

52. Determinebiotic requirements

.

Informationon pollinationrequirements,insectvisitors andtheirefficiency,
fluctuationsin seedproduction,seedpredation,seedbankdynamics,geneflow
distances,effectivepopulationsizes,andplant populationlevelscomprisethebasic
dataneededfor therecoverymanagementprogram. Althoughsomedataare
available(Ornduff1976,Pavlik 1988,Wellerand Ornduff1977),moredetailed
studiesareneededto providean adequatedatabase. Studiesof biotic factors
relevanttoA. grandflora recoverycouldbegroupedasfollows:

1. Seedpredation- Recentobservationsat theConollyRanchreintroduction
site indicatethatpredationofseedsby rodents,andpossiblybirds, mayhave
beenaprimaryfactorin therapiddeclineof thissite. On asinglenight, 87
Sherman-typelive trapscaptured5 seed-eatingrodentsof 3 species(Pavlik
1996). Theabundanceandimpactofseedpredatorsrequiresfurtherstudy.
Low-impactmethodsofseedpredatordeterrenceshouldbetested. Patternsof
potentialseedpredatorabundanceshouldbe carefullyconsideredin the
selectionof future introductionsites.

2. Seedproduction- As an annual,Amsinckiagrandflora reliesonyearly
seedproductionfor its continuedexistence.Seedproductionstudieswould
includestudyof pollenproductionandviability, studiesofinsectpollinators,
andpollination mechanisms.Pavlik hasalreadycollectedmuchinformation
on therelationshipof plantsizeto seedproduction.

3. Seedgermination/seedlingsurvival - Recentinformationindicatesthat seed
germinationmaybe inhibitedby excessivewinterprecipitationand/or
relativelywarmwinter temperatures(Pavlik 1996). Theeffectsofthese
factors,andfactorsaffectingseedlingsurvival,areparticularly importantto
supportcultivatedpopulationsofAmsinckiagrandflora. Theeffectsoffire
ongerminationarerelevantto managementofnaturallyoccurringand
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reintroducedpopulations.Theoccurrenceofan extensive,hot burnat
LougherRidgein Juneof 1997providesauniqueopportunityfor study.

4. Seedbankcharacteristics- This would include determiningextentofthe
soil seedbank,seeddormancy,seedlosses,andseedlongevity.An
understandingof thesefactors,in combinationwith knowledgeof seed
germinationrequirements,will contributeto ourunderstandingof the
magnitudeof year-to-yearpopulationfluctuationsthat canbe expectedin a
“stable” population.

5. Demography- Studiesofeffectivepopulationsizes,year-to-year
populationfluctuations,geneflow distances,etc.arenecessaryfor
determining,orrefining, recoverycriteria. Suchstudiesmayalso be
accomplishedasapartof Task 8.

53. Determineabiotic requirements

.

An analysisof soil typeandtexture,slopeaspect,and precipitationcanprovide
informationusefulfor maintenanceandenhancementofnaturalpopulations. This
informationwould alsoaid efforts to locatesuitablehabitatfor reestablishmentof
Amsinckiagrandfloraand identify areaswherecurrentlyunknownpopulationsmay
exist.

A preliminarysurveyhasbeenundertakenwithin thepresumedhistoricalrangeto
identify soil/vegetationassociationsthat mayprovideappropriateconditionsfor
successfulreintroductions.LLNL hascollectedsoil samplesfor texture,micro- and
macroelementanalysesfrom all extantpopulations.LLNL currentlyis analyzingthe
dataandwill makethemavailableto theServiceuponcompletionof theanalyses.
Thus,this taskis partially completed.

6. Developandimplementsite-specificmanagementplanfor eachmanagementarea

.

Managementplans,which directactionsessentialfor preservingthepopulationsaslong
asactive managementis deemednecessary,shouldbe individually tailoredto each
managementarea.Becausemanagementactions,includinghabitatprotection(Task43),
monitoring(Task45),andpopulationreintroduction(Task7) areongoing,theseplans
have,in practice,beenpartially completed.However,theyshouldbewrittendown,for
thebenefitoffuturemanagersandresearchers,andto promotefuturemanagement
consistency.
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6.1 Write site-specificmanagementplanfor eachmanagementarea

.

Developmentofmanagementplansshouldbe foundedonabroadbaseofcollected
information,including populationmonitoring. Themanagementplanshould clearly
andexplicitly identify activitiespotentiallyaffectingthepopulations. Theplan
shouldalsoincludeaprotocolfor conductingnecessarytesting,maintenance,and
useactivitiesthatwill be compatiblewith protectionofthepopulations.

6.2 Implementsite-specificmanagementplans

.

In implementingmanagementplans,appropriateactionshouldbe takento rectify
problemsidentifiedin Task45 for which correctivemeasuresareavailableand
feasible. Implementationof any managementplanwill requirecarefulcoordination
amongall interestedpartiesincluding: theService,CDFG, DOE,andtheprivate
sector. Until site-specificmanagementplansareimplemented,all ongoingefforts to
takecorrectivemanagementactionsshall continue.

7. Reintroducepopulationsinto managementareas

.

Downlisting andrecoveryofAmsinckiagrandflora requirethat additionalpopulationsbe
establishedandmaintained.Theinterimgoal, for downlisting,is to haveat leastsix
managementareaswith 1,500reproductiveplantseach. To accomplishthis goal,unless
newpopulationsare discovered,A. grandflora musthavesuccessin reintroductionson
fourmanagementareas. Thepotentialsitesmustbe identifiedandtestedfor suitability as
reintroductionsites(Task21). Specificestablishmenttestsitesmustbe selected(Task
41),secured(Task43),andmanaged(Tasks43,62).

Pavlik (1988)hasalreadydevelopedtechniquesfor introducingseedsto reintroduction
sites.Populationestablishmentusing seedlingsalsoappearspromising(T. Carlson,pers.
comm. 1997).Two orthreeofthepreviouslyreintroducedAmsinckiagrandflora
populationsappearto be successfulandwill likely contributeto thespecies’long-range
recovery.

71. Developagreementswith ownersofreintroductionsites

.

Agreementswith landownersshouldbe developedthatconformwith the
managementplanfor eachsite(Task6). CDFG shouldcontactlandownersof
appropriatenon-Federallands(Task 33). TheagreementthattheServicedevelops
with DOE concerningmanagementof Site300 (Task31) should alsoaddress
managementof theexperimentalpopulationthathasbeenestablishedthere.
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72. Conductreintroductionandimplementreintroductionplanfor each
managementarea

.

Reintroductionsshouldbe conductedasspecifiedin Pavlik (1988),or in accordance
with morerecentinformation,asappropriate.Implementationofany reintroduction
plan,aspartofthemanagementplanfor eacharea(Task62) will includedetailsof
planting,monitoring,andmaintenance,basedon theresultsof landowner
contacts/agreements(Task71) and habitatstudies(Task 5). Additional
establishmentsitesmaybe neededif any reintroductionis unsuccessful.
Reintroductionsitesmustmeetall criteriaof Task4 andprovide secureareasfor
reestablishmentandsufficientareafor self-maintenancein thefaceofvariable
environmentalconditions. Until reintroductionplansarewritten,ongoing
reintroductionefforts shall continue. Reintroductionsitemanagementwill include
monitoringat all reintroductionsites,asspecifiedin Task45.Appropriateaction
mustbe takento rectify any problemsidentifiedthroughmonitoringfor which
correctivemeasuresareavailableandfeasible.

8. Determinedelistingcriteria

.

InformationgatheredthroughTasks 451, 453, and5 needsto be analyzedto establish
delistingcriteria.Geneticfactorsalso needto be studiedto determineif theyarelimiting.

81. Identify geneticfactorsthatmaybe limiting

.

Thegeneticvariability ofAmsinckiagrandflora shouldbe comparedwith other
closelyrelated,nonendangered,distylousplantsto determineif geneticvariability is
limiting thefuturepopulationor speciesviability.

82. Developapredictivecomputermodelto testfor long-termsurvivability of
populations

.

It is essentialthat thepopulationsofAmsinckiagrandflora be capableof self-
maintenancein perpetuity. To determinethecritical populationlevels,a computer
model shallbe developedto predictpopulationtrendsandto testfor the long-term
survivability of thepopulations.Themodelshouldincorporateappropriatephysical
and ecologicaldatageneratedin variousrecoverytasks.

83. Conductlong-termpopulationviability analysisusingcomputermodel

.

Basedon theresultsof Tasks 451,453, 52, 53, 72,and81, demographicdatashall
be incorporatedinto apopulationviability modelfor thespeciessimilar to the
methodsusedby Menges(1986),to derivecritical populationlevels. Then,using
datafrom thehabitatstudies,asimilar modelshall be developedto identify thearea
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requirementsfor eachpopulationandthenumberofpopulationsnecessaryto ensure
survival in perpetuity.

84. Establishacceptablesurvivability criteriafor delisting

.

Useinformationfrom Task83 to determinetheneedto establishadditional
populationsor increaseminimum stablepopulationsorothermeasuresnecessaryto
delist.

9. Coordinateimplementationoftherecoveryprogram

.

A recoveryimplementationteam,consistingofbotanists,ecologists,landownersor
lessees,landmanagers,fire andgrazingmanagementspecialists,representativesofthe
Service,CDFG, DOE(LLNL), andothers,suchasTNC andCNPS,asappropriate,will
meetperiodically(at leastannually),to coordinateimplementationoftherecovery
program. Teammemberswill assistin trackingtheprogressofrecoverytasksand
providescientificand managementinsightson mattersrelatedto recoverygoals.
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PART III. IMPLEMENTATION SCHEDULE

The table that follows is a summary of scheduledactionsandcostsfor theAmsinckia
grandflora recovery program. It is a guide to meet theobjectivesof theRecoveryPlan,
as elaborated in Part II, Narrative. This table indicates thetaskpriorities,tasksto meet
the objectives,agenciesareresponsibleto performthetasks,andtheestimatedcoststo
accomplishthetasks. ImplementingPartIII is theactionoftherecoveryplanthat, when
accomplished,will bringabouttherecoveryof this endangeredspecies.Costfigures
provided here are intended as gross estimates for general planning purposes.More
detailedbudgetanalyseswill be necessaryby theresponsibleagencies.

RECOVERYACTIONPRIORITIES

1 = Any action that must be taken to preventextinctionorto preventthespeciesfrom
declining irreversibly in theforeseeablefuture.

2 = Any action that would prevent a significant decline in species population/habitat
quality, orsomeothersignificantnegativeimpactshortofextinction

3 = All other actionsnecessaryto providefor full recovery.

ACRONYMSUSEDIN THE IMPLEMENTATION SCHEDULE

CDFG CaliforniaDepartmentof FishandGame

FWS-ES U.S. FishandWildlife Service- EcologicalServices

DOE Departmentof Energy,administeredthrough LawrenceLivermoreNational
Laboratory

TBD to be determined

cont. continuing

* Lead Agency
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RECOVERYPLAN IMPLEMENTATION SCHEDULEFORAMSINCKJAGRANDIFLORA

Pnor- Task Task
it
3’ No. No. Description

Task
Duration

(Years)

Responsible
Party

COSTESTIMATES ($1,000)
— — —

Total FY FY FY FY FY FY FY FY FY FY FY FY

Cost 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

11 Selectsourceplants 2 CDFG*
DOE
FWS-ES

2.0
1.0
2.0

1.0
0.5
1.0

1.0
0.5
1.0

1 12 Collect seedsand
storethemat
establishedseedbank
facility

3 CDFG *
DOE
FWS-ES

3.0
1.5
3.0

1.0
0.5
1.0

1.0
0.5
1.0

10
05
1 0

TOTAL COSTFORNEED 1 12.5 2.5 5.0 2.5 25 00 0.0 0.0 00 00 00 00 00

1 9. Coordinaterecovery
implementation

cont. FWS~ES*
CDFG

70.0
25.0

15.0
2.5

5.0
2.5

5.0
2.0

5 0
20

5 0
2 0

5.0 5.0 5 0 5 0
2.0 2.0 20 20

5 0
20

S 0
20

5 0
20

21 Identify potential
habitat

1 CDFG *
EWS-ES

3.0
3.0

3 0
3 0

1 22 Searchpotential
habitat

1 CDFG *
FWS-ES

4.0
2.0

4 0
2 0

31 Developanagreement
withDOEto
formalizeprotection

1 FWS.ES*
CDFG
DOE

2.0
1.0
1.0

2 0
10
1 0

1 32 Determineownership
ofpotential
managementareas

done CDFG
EWS-ES

0.0
0.0

1 33 Ascertainwillingness
of landownersto
participate

3 CDFG *
FWS-ES

3.0
3.0

1 0
1 0

1 0
1 0

1 0
1 0

— — —

1 41 Select6management
areas

3 CDFG
FWS~ES*
DOE

12.0
6.0
6.0

40
20
20

40
20
20

40
20
20
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Prior- Task Task
ity No. No. Description

Task
Duration

(Years)

Responsible
Party

COSTFSTIMATES (S 1,000)

Total

Cost

FY

1998

FY

1999

FY

2000

FY

2001

FY

2002

FY

2003

FY

2004

FY

2005

FY

2006

FY

2007

FY

2008

FY

2009

42 Determinesize and
delineateboundaries
ofthemanagement
areas

4 CDFG
FWS-FS
DOE

31.0
31.0
16.0

15.0
15.0

4.0
4.0
4.0

4.0
4.0
4.0

4.0
4.0
4.0

4.0
4.0
4.0

1 431 Evaluateand
implementland
protection

432 Control invasive
vegetation

c

cont.

CDFG *
FWS-ES

CDFG*
FWS~ES*
DOE

10.0
10.0

33.0
33.0
33.0

5.0
5.0

5.0
5.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

3.0
3.0
3.0

Doesnot include
costof acquisition

1 433 Control herbivory,as
necessary

cont. CDFG*
FWS~ES*
DOE

0.0
0.0
0.0

TBD
TBD
TBD

TOTAL COSTFORNEED2

1 44 Supplementexisting
populations

3 CDFG*
DOE

338.0

10.0
10.0

69.5

5.0
5.0

42.5

5.0
5.0

26.0 24.0 28.0 28.0 28.0 28.0 16.0 16.0 16.0 16.0

1 451 Continue
demographic
monitoring

452 Developmonitoring
plans

cont.

2

CDFG*
EWS-ES

CDFG*
FWS-ES

90.0
90.0

10.0
30.0

5.0
5.0

5.0
5.0

5.0
15.0

5.0
5.0

5.0
15.0

10.0
10.0

10.0
10.0

10.0
10.0

7.5
7.5

7.5
7.5

7.5
7.5

7.5
7.5

7.5
7.5

7.5
7.5

1 453 tmp~nen1monitoring
plans

51 Develophabitat
restorationtechniques

cont DOE
CDFG*
FWS-ES

EWS-ES
CDFG*
DOE

20.0
20.0
20.0

40.0
40.0
40.0

10.0
10.0
10.0

20.0
20.0
20.0

10.0
10.0
10.0

20.0
20.0
20.0

TBD
TBD
TBD

TBD
TBD
TI3D

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TI3D
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TI3D

TBD
TBD
TBD

TBD
TBD
TBD

TI3D
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD

TBD
TBD
TBD
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Prior-
ityNo

Task
No

Task
Description

Task
Duration

(Years)

Responsible
Party

COSTESTIMATES ($1,000)

Total

Cost

FY

1998

FY

1999

FY

2000

FY

2001

FY

2002

FY FY FY FY

2003 2004 2005 2006

FY

2007

FY

2008

FY

2009

52 Determinebiotic
requirements

3 FWS-ES
CDFG*
DOE

21.0
21.0
21.0

7.0
7.0
7.0

7.0
7.0
7.0

7.0
7.0
7.0

153 Determineabiotic
requirements

1 FWS-ES
CDFG *
DOE

3.0
3.0
3.0

3.0
3.0
3.0

61 Developmanagement
planfor each
managementarea

3 CDFG*
DOE
FWS-ES

12.0
12.0
24.0

4.0
4.0
8.0

4.0
4.0
8.0

4.0
4.0
8.0

T

TBD TBD TBD TBD

TBD TBD TBD TBD

TBD TED TBD TBD

162 Implement
managementplanfor
eachmanagement
area

cont. CDFG*
DOE
EWS-ES

30.0
30.0
30.0

10.0
100
100

10.0
100
100

10.0
10.0
10.0

TBD
TBD
TBD

TBD
TBD
TBD

TED
TBD
TBD

TBD
TED
TED

TED
TED
TBD

2 71 Developagreements
with reintro. site
owners

2 CDFG*
FWS-ES
TNC

6.0
2.0
4.0

3 0
1 0
20

3.0
1.0
2.0

5

50 50 5.0 5.0

5 0 5 0 5.0 5.0

2 72 Conduct
reintroductionand
implement
managementplans

(
(cont.)

CDFG*
EWS-ES

16.0
48.0

80
24 0

80
24 0

5.0
5.0

TBD
TBD

TED
TBD

TOTAL COSTFORNEED3 756.0 1700 1970 1030 740 520 300 250 25.0 25.0 25.0 15.0 15.0
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Prior- Task
Ity No No

3 81

Task Task
Description Duration

(Years)

Identifylimiting 3
geneticfactors

Responsible
Party

CDFG*
FWS-ES

COSTESTIMATES($1,000)
—

Total FY FY FY FY FY FY FY FY FY FY FY FY

Cost 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

120 3.0 30 30 30
12 0 3 0 3 0 3.0 3 0

3 82

3 83

Developpredictive 2
computermodel

Conductlong-term 2
populationviability
analysis

CDFG*
FWS-ES

CDFG*
FWS-ES

90
9.0

4.0
4 0

30
30

3.0
30

20
2.0

30
30

2.0
20

3 84 Establishacceptable 2
delistingcriteria

CDFG
FWS~ES*

00
0 0

TBD
TED

TED
TBD

NEED4 COST
TOTALYEARLYCOST

500

11565

00
242

00
2445

00
1315

60
1065

60
860

60 6.0 00 0.0
640 590 530 410

60
470

100
410

100
41.0

TOTAL COST
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