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Disclaimer

Recoveryplansdelineatereasonableactionsthat arebelievednecessaryto recover

andprotectlisted species.Plansarepreparedby theU.S. Fishand Wildlife

Service,sometimeswith theassistanceofrecoveryteams,contractors,State

agencies,Tribal agencies,andothers. Objectiveswill beattainedandany

necessaryfundsmadeavailablesubjectto budgetaryandotherconstraints

affectingthepartiesinvolved,aswell astheneedto addressotherpriorities.

Recoveryplansdo not necessarilyrepresenttheviewsnorthe official positionsor

approvalofanyindividualsor agenciesinvolvedin planformulation,otherthan

theU.S. FishandWildlife Service. Recoveryplansrepresenttheofficial position

oftheU.S.FishandWildlife Serviceonly aftertheyhavebeensignedby the

DirectororRegionalDirectorasapproved.Approvedrecoveryplansaresubject

to modificationasdictatedby newfindings,changesin speciesstatus,andthe

completionofrecoverytasks.

LiteratureCitation: U.S. FishandWildlife Service.2000. RevisedRecovery

Planfor MacFarlane’sFour-O’Clock(Mirabilis rnacfarlanei). U.S. Fishand

Wildlife Service,Portland,Oregon. 46 pp.

Additional copiesmaybepurchasedfrom:

FishandWildlife ReferenceService

5430GrosvenorLane,Suite110

Bethesda,Maryland20814-2158

1-800-582-3421or301-492-6403

FAX: 301-564-4059

E-mail: fwrs~mail.fws.gov

http://fa.r9.fws.~ov/r9fwrs

/

Thefee for theplanvariesdependingon thenumberofpagesof theplan.
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ExecutiveSummary

Current SpeciesStatus: Mirabilis macfarlanei(MacFarlane’sfour-o’clock)was

originally listed asendangeredin 1979(44FR 61912). Sincethat time, additional

populationshavebeendiscoveredandsomepopulationson Federallandsare

beingactivelymanagedandmonitored. As aresultofongoingrecoveryefforts,

M macfarlaneiwasdownlistedto threatenedin March 1996(61 FR 10693).

Mirabilis macfarlaneiis endemicto portionsof theSnake,Salmon,andhnnaha

Rivercanyonsin WallowaCountyin northeastOregon,andadjacentIdaho

Countyin Idaho. It is currentlyfoundin 11 populationsin Idaho andOregon.

Habitat Requirementsand Limiting Factors: Mirabilis macfarlaneiis endemic

to low to mid-elevationcanyongrasslandhabitatsin west-centralIdahoand

northeasternOregon.Plantsarefoundon gravellyto loamyandsandysoils

betweenapproximately300 and900 meters(1,000to 3,000feet)elevation.

Grazingby domesticlivestockandtheinvasionof exotic (non-native)plantsare

thegreatestthreatsto this species.Otherthreatsincludehumantrampling,off-

roadvehicleuse,constructionandmaintenanceof roadsandtrails, andherbicide

spraying.

RecoveryObjective: To recoverthespeciesto thepoint wheredelistingis

warranted.

RecoveryPriority Number: This specieshasarecoverypriority numberof2 on

a scaleof 1 to 18, reflecting a high degreeof threat, a high potential for recovery,
andthatthis plant’s taxonomicrankis a full species,which hasa higherpriority

thana subspecies.

RecoveryCriteria: Delisting ofthis specieswill beconsideredwhen:

1. A minimum of 11 populations are securefrom threats and naturally

reproducing with stableorincreasingpopulationtrendsfor at least 15

consecutiveyears.
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2. Populationsizesareabovetheminimumnecessaryto maintainthe

viability ofthespecies.Becausetheminimumviablepopulationsizefor

M macfarlaneiis currentlyunknown,populationviability analyseswill be

conductedto supporttherecoverycriteria.

3. Populationsofthis speciesoccurthroughoutits currentrangein eachof

threegeographicareas(i.e., Imnaha,Snake,andSalmonRiver areas).

4. Managementpracticesreduceandcontrolthreats.On Federal land, habitat

managementplansarein placeandmonitoringis usedto ensure

implementationandeffectivenessof conservationmanagementpractices.

Onnon-Federallands,M macfarlaneipopulationsaremanagedand

conserved.

5. A post-delistingmonitoringprogramfor thespeciesis developedand

implemented.This programwill bedevelopedthroughcoordinationwith

theBureauofLandManagement,U.S. ForestService,U.S.Fishand

Wildlife Service,andotherinterestedparties.

Actions Needed:

1. Protectessentialhabitatandimplementactionsthatmaybenecessaryto

eliminateor controlthreats.Managehabitatto maintainorenhanceviable

populationsofM macfarlanei.

2. MonitorM macfarlaneipopulationtrendsandhabitatconditions.

3. Conductresearchessentialto theconservationofthespecies.

4. Conductsurveysin potentialhabitatareas.Manageandprotectanynewly

discoveredM macfarlaneipopulations.

5. Establishpropagule(seed,cutting,or spore)banks,includingalong-term

seedstoragefacility, forM macfarlanei.
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6. If warranted,establishandmaintainnewpopulationsin areaswhereM

macfarlaneihasbeenextirpatedafterintensivesurveyshaveconfirmed

extirpation.

7. Validateandreviserecoveryobjectivesasneeded.

RecoveryActions to Date: SurveysforM macfarlaneihavebeenconductedin

Idaho andOregon,whichresultedin thediscoveryof severalnewpopulationsof

this species.Onenew(transplant)populationwasestablishedby theBureauof

LandManagementnearLucile in IdahoCounty, Idaho. ManagementplansforM

macfarlaneihabitathavebeendevelopedby theBureauofLandManagementfor
threesitesin theSalmonRiverdrainage,Idaho County,Idaho. In addition,

monitoringofM macfarlaneipopulationshasbeenconductedby theBureauof

LandManagementandtheWallowa-WhitmanNationalForest. Mirabilis

macfarlaneiseedcollectionand long-termstorageatBerry BotanicGardenhas

alsobeeninitiated.

Date ofRecovery: If recoveryactionsarepromptandeffective,delistingmight

bepossibleasearlyas2015. BecauseM macfarlaneiis a long-lived perennial
speciesandannualstemcountsandcovervary significantly in responseto

climatic events(i.e., precipitation,temperature),aminimumof 15 yearswill be

neededto determinelong-termpopulationtrends.

EstimatedCostof Recovery:$1,207,500- $1,667,500,somecostsareyet to be

determined.
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I. INTRODUCTION

A. BRIEF OVERVIEW

Mirabilis macfarlanei(MacFarlane’sfour-o’clock)wasoriginally listed as

endangeredby theU.S. Fish andWildlife Servicein 1979. At thetime oflisting,

only 3 populationswereknown,with atotal of20 to 25 individualplants. The

specieswasthreatenedby severalfactors,including trampling,collecting,

livestockgrazing,disease,andinsectdamage(U.S. FishandWildlife Service

1979). Listing did not includecritical habitat.

We developedarecoveryplanfor this speciesin 1985 (U.S. FishandWildlife

Service1985). In summary,the 1985recoveryplancalledfor: 1) conducting

additional field surveys,2) protectingM macfarlaneisitesanddeveloping

managementplans,3) conductingbaselinestudiesto identify limiting factorsand

determinethreats,4) establishingnewcolonies,and5) maintaininga propagule

bank.

Sincethis specieswasfirst listed, sevenadditionalM macfarlaneipopulations’

havebeendiscoveredin IdahoandOregon(Johnson1983, 1995;Mancusoand

Moseley1991; PaulaBrooks,Wallowa-WhitmanNationalForest,in litt. 1999).

ThesepopulationsarelocatedalongtheSnakeRiver Canyon(IdahoCounty,

Idaho andWallowa County,Oregon),ImnahaRiverCanyon(WallowaCounty,

Oregon),andSalmonRiverCanyon(IdahoCounty,Idaho)(Figure 1). All
currentlyknownpopulationsofM macfarlaneioccurin only two counties: Idaho

County,Idaho, andWallowaCounty,Oregon.

Somepopulationson Federallandsarebeingactivelymonitored(referto the

“ConservationEfforts” sectionof thisrecoveryplanfor moreinformationon

conservationactivities for thisspecies).

In this recoveryplan,“population” refersto all M macfarlaneiplantsthatoccur
within aspecificgeographicarea. A populationcanbemadeup ofoneor more
“colonies” (i.e., groupsofM macfarlaneiplants)generallylocatedwithin 1 mile of
eachother. Theterms“colony” and“site” areusedinterchangeablyin this document.
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As partofthe 1985 recoveryplanobjectives,onenewpopulationwasestablished

at Lucile CavesalongtheSalmonRiver Canyon. Thispopulationis managedby

theBureauofLandManagement(CottonwoodField Office). In 1988,

approximately60 rhizomesweretransplantedto suitable,unoccupiedhabitatat

Lucile Caveswithin an 8-hectare(20-acre)fencedexclosuremaintainedby the

Bureauof LandManagement.In 1998and 1999,approximately400additional

rhizomesweretransplantedto thesite. This colonyappearsto bestable.

In Hell’s CanyonNationalRecreationArea, threeM macfarlaneisitesmonitored

from 1990to 1995 appearto bestable(Kaye 1995). Improvedlivestock

managementby theForestServiceandtheBureauofLandManagementhas
reducedimpactsto M macfarlaneifrom livestockgrazingonFederallands

(Johnson1995). As aresultofrecoveryefforts andthediscoveryofadditional

populations,M macfarlaneiwasdownlistedto threatenedonMarch 15, 1996

(U.S. FishandWildlife Service1996).

B. TAXONOMY

Mirabilis macfarlaneiis a memberofthefour-o’clock family (Nyctaginaceae).It

wasfirst describedin 1936(ConstanceandRollins 1936)from specimens

collectedalongtheSnakeRiver Canyon.Mirabilis macfarlaneiis

morphologicallysimilar to Mirabilis greenei,foundin theKlamathregionof

Californiaand Oregon. In contrastto M greenei,M macfarlaneihasbroader
leavesandshorter,nearlyroundbracts(ConstanceandRollins 1936). At least

two otherspeciesofMirabilis occurin thePacific Northwest(M linearis andM

bigelovii var. retrorsa),but thesespeciesdo notoverlapin distributionwithM

macfarlanei(HitchcockandCronquist1973).

C. SPECIESDESCRIPTIONAND LIFE HISTORY

Mirabilis macfarlaneiis a long-livedherbaceousperennialwith adeep-seated,

thickenedroot. Thisspeciestypically bloomsfrom May throughJune.Thebright

pink flowersareconspicuous,up to 25 millimeters(1 inch)long by 25 millimeters

(1 inch) wide. Theflowersoccurin inflorescences,which consistofagroupof

threeto sevenflowerssubtendedby a five-lobedinvolucre(saucer-shapedbract).

Theflowersarefunnel-shapedwith awidely expandinglimb. Leavesare
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opposite,somewhatsucculent,andbroadlylanceolateto ovate. Eachflower has

thepotentialto produceonefruit andoneseed(Kayeetal. 1990). Individual

plantshavebeenobservedto live over 20 years,basedon limited monitoring

conductedby theBureauofLandManagement(CraigJohnson,Bureauof Land

Management,in litt. 1999).

Seedsaretypically dispersedin JuneandJuly, andseedgerminationprobably

occursin earlyspring. Seedsapparentlyfall neartheparentplant andare

transportedby gravityandrainwater(Kaye 1992). It is possiblethatM
macfarlaneiseedsmaybe dispersedby birdsor mammals(Barnes1996),but seed

dispersalhasnotbeenstudiedfor this species.No informationexistson whether

M macfarlaneimaintainsasoil seedbank (Kayeet al. 1990).

Similar to otherperennialspecies,seedgerminationandestablishmentmaybe

infrequentinM macfarlaneipopulations,andmaybedependentuponaspecific

suiteofenvironmentalconditions. It is likely thatseedlingrecruitmentin this

speciesis extremelyvariablefrom yearto year. Specificconditionsrequiredfor
germinationandseedlingsurvivalareunknown.

Apparentlyconflicting informationexistson thefrequencyof seedling

establishmentin M macfarlanei.For example,althoughresearchersfrom the

OregonDepartmentofAgriculture (Kayeet al. 1990, Kaye 1992)observed

numerousseedlingsinM macfarlaneipopulations,others(Barneset al. 1994,

Johnson1995,andBarnes1996)havereportedthatseedlingestablishment

appearsto be rare. In one study,Kaye (1995)foundthatnearly90 percentofM

macfarlaneiseedlingsdieby theirsecondyear.

In additionto reproducingby seed,plantsreproduceclonally from athick woody

tuberthatsendsoutmanyshoots(collectivelycalledagenet). Daughterplants

producedin this mannerareknownasramets. SomeM macfarlaneipopulations

compriseseveralclones(genets).However,smallpopulationsofM rnacfarlanei

maycompriseonly oneclone(onegenet)(Bamesetal. 1994, 1995; Bames

1996). Thesizeof arametcanvary greatly, from asinglestemwith no flowersto

rametswith over200 inflorescencespresent(Barnes1996).
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Evenif seedlinginputsarerarein M macfarlaneipopulations,theymay

contributeto the long-termgeneticstability ofthis species.Forexample,Soane

andWatkinson(1979)foundthatevensmall seedlinginputsmaybesignificantin

maintaininggeneticdiversity in clonalplantspecies.Someclonal species,such

asSolidagocanadensis,mayexperienceincreasedseedlingrecruitmentaftera

disturbanceepisode(HartnettandBazzaz1985a). Kayc (1992)suggestedthat

naturaldownslopesoil movementmaymaintainM macfarlaneihabitatby

creatingopeningsandpossiblyreducingcompetitionfrom neighboringplant

species.However,ForestServicebotanistshavenot observedseedling

recruitmentofM macfarlaneiin areasofsoil disturbancesincetheseareasare

subsequentlyinvadedby weedyspecies(JerryHustafa,Wallowa-Whitman
NationalForest,in Zitt. 1999).

EstablishedM macfarlaneiplantsgenerallystart growthin earlyApril. The

timing anddurationof flowering maybe linked to annualtemperatureand

precipitationlevels(Kaye 1992,Johnson1995). Droughtmaycauseplantsto be

stunted,andmayadverselyaffectreproduction.Duringwetyears,plantsare

generallylargerandflower abundantly(Kaye 1992, 1995).

For someM macfarlaneipopulations,sexualreproductionmaybemore

importantthanvegetative(i.e., clonal) reproduction(Kaye 1992). However,the
relativecontributionof sexualversusvegetativereproductionin M macfarlaneiis

unknown,andmaydiffer from siteto site (Kaye 1992). Fromstudiesofclonal

diversity in selectedM macfarlaneipopulations,Barnes(1996)speculatedthat

recruitmentofsexualpropagulesmusthaveoccurredin thepast,basedon the

high numberofgenetsat somesites.

Asexualreproductionmaycontributeto populationstabilityby reducingthe

variationin annualrecruitment(Kingsolver1986). For someplant species,clonal

growthcanprovideameansof escapingadversebiotic or abioticconditionssuch

asinterferencefrom neighboringspeciesor otherclones(HartnettandBazzaz

1985a,1985b;SladeandHutchings1987). In addition,clonalgrowthcanresult

in thedispersaloframetsto favorablemicrositesneartheparentplant,which is

particularlyimportantif seedlingestablishmentis rareordifficult (Huenneke

1985).
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SalzmanandParker(1985)foundthatrametsin a locally inferiorenvironment

(e.g.,high salinity) canbenefit from neighboringramets,apparentlydueto the

transportofwaterandphotosynthate.ForM macfarlanei,it is unknownwhether

daughterrametsreceivewaterornutrientsfrom parentramets.Currently,no data

existson thelongevityofconnectionsbetweenM macfarlaneiramets.

Clonal reproductionmayhaveimportantgeneticconsequencesfor M

macfarlanei. Sinceindividual rametswithin aclonearegeneticallyidentical,

extensiveclonal reproductioncanresultin reducedgeneticdiversity in M

macfarlaneipopulations. Althoughsmall populationsmayconsistofonly oneor

afew individuals (genets),theextentofgeneticvariationin M macfarlanei

populationsdiffers from siteto site(Barnesetal. 1994, 1995;Barnes1996).

Barnes(1996)foundhighpopulationdifferentiationin this species,whichmaybe

theresultof isolationandlimited geneflow amongpopulations.

Mirabilis macfarlaneihasbeenfoundto beself-compatible(Barnes1996). In

additionto clonal reproduction,the degreeofselfingthat occursinM

macfarlaneipopulationscould alsocontributeto low geneticdiversity. Plant

speciesthatrely on selfingmayhavelowerpopulationviability, apparentlydueto

lowerheterozygosity(Menges1991). Inbreedingdepressionmaybedetrimental

to all but entirelyselfingplant species(Huenneke1991).

Studieson its geneticstructurehaveshownthatM macfarlaneihaslowergenetic

diversitythanspecieswith asimilar life history(Barnesetal. 1994, 1995;Wolf et

al. 1994). The greatestlevel ofgeneflow (pollenor seeddispersal)occurred

betweenpopulationsthat werelessthan2.0 kilometers(about1 mile) apart

(Barneset al. 1994). Thelevel ofgeneflow decreasedasthedistancebetween

populationsincreased.Mirabilis macfarlaneiwasfoundto haverelativelyhigh

levelsofgeneticdifferentiationamongpopulations(Barneset al. 1994,Barnes
1996). Barneset al. (1994)alsofoundthat smallpopulationsofM tnacfarlanei

containedallelesthatwereapparentlyabsentfrom other,largerpopulations,

which stressestheneedto protectevensmall populationsofthis species.

Severalresearchershaveobservedinsectvisitorsto M macfarlaneiplantsthat
mayactaspotentialpollinatorsfor thisspecies,includingbumblebees(Bornbus

spp.)andsolitary bees(Anthophoraspp.and Tetraloniasp.) (KayeandMeinke
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1992,Barnesetal. 1995). Commonfloral visitors to M macfarlaneiinclude

long-tonguedbeesof severalgenera,suchasAnthophora,Bornbus,Synhalonia,

andMelecta(Barnes1996). Theseinsectsarevital to successfulsexual

reproductionin this species(Barnes1996). AlthoughM rnacfarlaneiis self-

compatible,it apparentlyrequiresavectorfor pollination (Barnes1996).

It is difficult to determinetheextentofaparticularM rnacfarlaneiclonesince

differentclones(genotypes)canoverlapin distributionandvary greatlyin size

(Barneset al. 1995). Theroot systemof someM rnacfarlaneiclonesextends

beyondthepresenceoframetsby at leastI to 3 meters(about1 to 3 yards)(Craig
Johnson,in litt. 1999). Conceivably,an extensiveroot systemcouldallow

populationsto expandinto adjacentareas. Suchareasmaycontainsuitable

habitat,or habitatthat, underappropriatecircumstances,couldbe suitablefor this

speciesin thefuture.

Anotherclonal species,quakingaspen(Populustremuloides),apparentlyhasan

extensiveroot systemthat allowsrapidexpansioninto clearedareas(e.g.,by fire

oravalanche),eventhoughabovegroundrametsmaynothavebeenvisible in

theseareasprior to disturbance(Mitton andGrant 1980). Mitton andGrant
(1980)also foundapositivecorrelationbetweengrowthrateandheterozygosity

in aspen. Environmentalandgeneticfactorsthatmay affectthegrowthrateofM
macfarlaneicloneshavenot beenspecificallystudied.

Monitoring conductedby theBureauofLandManagementfrom 1981 to 1998has

documentedsignificantannualfluctuationin M macfarlaneistemcounts(ramets)

andfoliar cover,which areinfluencedby annualclimatic conditionssuchas

temperatureandprecipitation. Populationestimatesfor this speciesarefurther

complicatedby thefact thatseedlings(newindividualsproducedby sexual

reproduction)arevery difficult to distinguishfrom newrametshootsin thefield

(CraigJohnson,BureauofLandManagement,in litt. 1999). The sourcefor small
rametsmaybeonelargewoodytuberwith numerousshoots.Longterm

monitoringby the BureauofLandManagementhasdocumentedwhat appearsto

beadie-offof“seedlings”;however,this is dueto annualvariability in stem

countsattributedto climatic conditionsand doesnotrepresentactualseedling

survivorship(CraigJohnson,in litt. 1999).
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D. HABITAT DESCRIPTION

Mirabilis macfarlaneioccursin river canyongrasslandhabitatsthatare

characterizedby regionallywarm anddry conditions. Precipitationoccursmostly

asrain duringwinterand spring. Sitesaredry andgenerallyopen,although

scatteredshrubsmaybepresent.Plantscanbe foundon all aspects,but often

occuron southeastto westernexposures.Slopesmaybesteepor nearlyflat.

Soilsvary from sandyto talus(consistingofgravelandcobbles)substrate.

Mirabilis macfarlaneipopulationsrangefrom approximately300 to 900meters

(1,000to 3,000feet)in elevation.

Habitatfor M rnacfarlaneigenerallyconsistsofbunchgrasscommunities

dominatedby Agropyronspicatum(bluebunchwheatgrass).Associatedgrass

speciesincludeSporoboluscryptandrus(sanddropseed),Aristidalongiseta(red

threcawn),andPoasecunda(Sandberg’sbluegrass).Additionalspeciesthatmay

be foundinM macfarlaneihabitatincludeAchilleamillefolium (yarrow),

Alyssumalyssoides(palealyssum),Bromusmoths(softbrome),B. tectorum

(cheatgrass),Celtis reticulata(hackberry),Chrysothamnusnauseosus

(rabbitbrush),andRhusglabra (smoothsumac).

A habitatanalysisstudyconductedin OregonshowedthatthedistributionofM

macfarlaneiappearedto beinfluencedby slopeaspect,soil development,

topographicposition,andthedensityofnon-nativespecies(Kaye 1992).

Apparentlysuitablebutunoccupiedhabitattendedto haveagreaterdensityof

exotic speciesthanadjacentoccupiedhabitat(Kaye1992).

ThroughoutmuchofthePacificNorthwest,nativebunchgrass(i.e., steppe)

conimunitieshavebeenalteredby theinvasionofnon-nativeannualgrassessuch

asPoapratensis(Kentuckybluegrass)andBromustectorum(cheatgrass).

Disturbancessuchasfire andlivestockgrazingtendto favor thespreadofBromus

tectorum,andeliminatenativespeciessuchasAgropyronspicatumandFestuca

idahoensis(FranklinandDyrness1988). Nearlyall sitesoccupiedby M

macfarlaneicontainat leastsomeBromustectorum.

During thepasttwo decades,the invasionofnoxiousweedshasincreasedwithin
canyongrasslandhabitatsin theSalmonandSnakeRiverCanyons. Centaurea
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soistitialis(Yellow starthistle),Linaria genistfolia(toadflax),andCentaurea

maculosa(spottedknapweed)haveencroachedon poorand fair quality grassland

habitats,andhaveinvadedhigh quality sitesto a lesserextent. Thesethreeexotic

specieshaveinvadedM macfarlaneipopulationsin theSalmonRiver drainage.

Centaureasoistitialis is thenumberonenoxiousweedthreatto M rnacfarlanei

habitatwithin theSalmonRiver Canyon(CraigJohnson,in litt. 1999).

Becausetheexistenceofhigh qualitygrasslandhabitatis importantfor the long-

termsurvivalofthis species,managementactionsshouldfocuson maintainingthe

nativeplant communityin areasof occupiedorpotentiallysuitablehabitat. This

shouldincludemaintainingecologicalprocessessuchasnaturalfire regimesand

preservingpopulationsofnativeinvertebrates(e.g.,pollinators).

Theeffectsofgrazing,exoticplantspecies,andotherfactorsonM macfarlanei

arediscussedfurtherin the“Reasonsfor DeclineandCurrentThreats”sectionof

thisrecoveryplan.

E. HISTORICRANGEAND POPULATION STATUS

At thetime oftheoriginal listing (U.S. FishandWildlife Service1979),M

macfarlaneiwasknownfrom only threepopulationsalongtheSnakeRiver

Canyonin Oregon(Hell’s CanyonNationalRecreationArea) andtheSalmon
RiverCanyonin Idaho(CottonwoodFieldOffice area,Bureauof Land

Management),totalingapproximately25 plantson 10 hectares(25 acres).

F. CURRENTRANGE AND POPULATION STATUS

Elevenpopulations ofM macfarlaneiarecurrentlyknown— threeofthese

populationsarefoundin theSnakeRiverCanyonarea(IdahoCounty,Idahoand
Wallowa County,Oregon),six in theSalmonRiver area(IdahoCounty,Idaho),

andtwo in theImnahaRiver area(WallowaCounty,Oregon). Thetotal

geographicrangeof thespeciesoccupiesan areaof approximately46 by 29
kilometers(29by 18 miles) (Kaye 1992).
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Estimatesofpopulationsize forM macfartaneiarecomplicatedby its clonal

nature.Thenumberof stems(or ramets)doesnotaccuratelyreflectthenumberof

geneticindividuals(genets)in thepopulation(Bamesetat. 1994). Althoughthe

numberoframetspergenetvariesconsiderablyfor this species,Barnes(1996)

estimatedameanof 4.88 rametspergenet.

Somepreviousestimatesfor M macfartaneiwerebasedon thenumberofstems,

not thenumberofindividuals. For example,theFinal Rulefor downlistingthis

speciesfrom endangeredto threatenedstatus(U.S. FishandWildlife Service

1996)stated that roughly 7,000individuals ofM macfartaneiexisted; however,

this numberwasbasedon an estimatedtotalnumberofstems,not individualsof

thespecies.In addition,thenumberoframetsvisible from yearto yearcan

fluctuatedramatically,andmaybe dependanton local environmentalconditions

suchastheamountof March andApril precipitation(Johnson1995).

Thepopulationsizefor all M macfarlaneipopulationsin Idahoand Oregonwas

previouslyconsideredto rangefrom 1,500to 3,000individuals(7,500to 15,000

stems),basedon estimatesofclonal size(Barnes1996)andonpopulation

estimatesfor M macfartaneisitesin IdahoandOregon(summarizedin Johnson

1995). However,recentinformationandsurveydatasuggestthatthetotal

populationsizefor M macfarlaneiis approximately8,000 to 9,000individuals

(39,000to 44,000stems)(CraigJohnson,in titt. 1999).

G. REASONSFOR DECLINE ANT) CURRENT THREATS

Herbicideandpesticidespravin~. Sprayingvegetationin areaswhereM

macfartaneioccurscouldpotentiallyhavean adverseeffecton this speciesif
weedcontrolactivitiesarenotcarefully implementedandmonitored. One

populationis directlyadjacentto amajorhighwayalongtheSalmonRiver in

Idaho, whereroadside vegetationspraying is routinely conducted. It is also
possiblethat insectcontrol activities(i.e., pesticidespraying)mayadverselyaffect

pollinatorsofM rnacfartaneisuchas bumblebees(Bombusspp.).

An unauthorizedaerial herbicidesprayingincidentin May 1997affectedM

macfartaneiin thevicinity of theSalmonRiver in IdahoCounty,Idaho. Mirabilis

macfartaneiplantson bothFederalandprivatelyownedlandswere affectedby
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theherbicidespraying,whichwasconductedby thecountyweedmanagement

board. At least2,750 stemson FederallandmanagedbytheBureauofLand

Management(knownastheBlackhawksite)exhibitedfoliar kill asaresultofthe

spraying,basedon monitoringconductedin June1997(CraigJohnson,personal

communication,1997). TheBlackhawksite is partof theLong Gulch-JohnDay

population. Subsequentmonitoringin 1998 foundthat mostoftheM

macfartaneiplantssurvived(CraigJohnson,personalcommunication,1998),

althoughlong-termeffectsonM macfartaneiareunknown.

Mirabitis macfartaneiplantson privateland in thevicinity werealso affectedby
theMay 1997herbicidespraying(CraigJohnson,personalcommunication,1997).

At least10 to 14 hectares(25 to 35 acres)ofM macfarlaneihabitaton private

landmayhavebeenaffectedby this herbicideapplication,althoughspecific

effectsonM macfartaneion privatelandareunknown.

Landslidesand flood damage.In 1996and1997,significantdamagefrom

landslidesandflooding occurredthroughoutnorthernand centralIdaho,andin the

Hell’s Canyonareain IdahoandOregon. Activities associatedwith flood damage

repair, includingmaintainingroads,trails, andfacilities damagedby landslidesor

flooding shouldbeconsideredasapotentialthreatto M macfartaneihabitat.

For example,in November1996andMay 1997,landslidesoccurred

approximately24 kilometers(15 miles) northofRigginsin IdahoCounty,Idaho,

within an areacontainingoccupiedM macfartaneihabitat.As aresultofthese

landslides,Highway95, theonly majornorth-southtransportationroutein west-

centralIdaho,wascompletelyblockedby debrisandatemporarydetourroutewas

constructed.A roadwasconstructedby theIdahoTransportationDepartment

adjacentto theslidewithin M macfartaneihabitatto evaluatethe landslide.

To compensatefor the lossofM macfarlaneiplantsassociatedwith highway

repairandlandslidestabilizationactivities,theBureauofLandManagementin

cooperationwith theIdaho TransportationDepartment,transplanted

approximately400M macfartaneirhizomesto theLucileCavesResearchNatural

Area in 1998and 1999.
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In theHell’s CanyonNationalRecreationArea, thedevelopmentorexpansionof

borrowpits to repairdamagedroadsor trails couldalsopotentiallyimpacthabitat

for M macfartanei(JerryHustafa,Wallowa-WhitmanNationalForest,personal

communication,1997).

Insectdamageanddisease.SomeM. mnacfartaneiplantshavebeendamagedby

insects,including lepidopteransandspittlebugs(Baker 1983, 1985; Kayeetat.

1990). A typeoffungaldiseasewasalsopreviouslynotedfrom M macfartanei

plants(U.S. FishandWildlife Service1985). Becauseofconnectionsbetween

ramets,diseasesmayspreadrapidly throughclonalplant populations(Hartnett

andBazzaz1985b).Although damagefrom insectsanddiseasedo not currently

appearto besignificantin M macfartaneipopulations,thesethreatsshouldbe

monitored.

Exoticplantspecies.Exotic (non-native)plant speciesposeaseriousthreatto M

macfartaneiand othernativeplantssincethey competewith nativespeciesfor

space,light, water,andnutrients. Twoofthe mostseriousexotic speciesare

Brornustectorum(cheatgrass)and Centaureasoistitiatis(yellowstar-thistle).

Centaureasotstitialis infestationshaveincreasedsignificantlyin theSnakeRiver

Canyonoverthepastdecade(Johnson1995). Efforts to controlCentaurea

sotstitialishavebeeninitiatedat afewsitescontainingM macfartanez.

Nocontrol efforts arebeingconductedforBromustectoruminM macfarlanei

habitat,however. Cheatgrasshascontributedto thewidespreaddegradationof

nativerangelandsthroughoutthewesternUnitedStates.Dueto its ability to

germinatereadilyunderawide varietyofenvironmentalconditions,cheatgrassis

extremelydifficult to eradicateonceestablishedin nativeplantcommunities

(FranklinandDyrness1988). Inrangelandsthataredominatedby cheatgrass,

seedlingestablishmentofnativeperennialspeciesmaybe limited by cheatgrass

competitionfor moisture(Young1994). It is alsopossiblethatBromustectorum

mayexudeallelopathicsubstancestoxic to nativespecies(Owen1984).

Many rareplantsarethreatenedby competitionwith exoticplant species.For

example,nonnativeannualgrasses(includingBromusspp.)significantly

increasedmortality anddecreasedsurvivorship,plant size,andreproductive

outputin an endangeredannualherb (Arnsinckiagrandg7ora) (Pavliket at. 1993).
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Whencompetitionwasreduced,A. grandy’lora grewvigorouslywithout

supplementalwaterornutrients. Thepopulationof theendangeredannual
appearedto be limited by theavailability ofhigh quality habitatwithoutthe

presenceofintroducedspecies(Pavliket at. 1993). In anotherstudyofa

threatenedplantspecies(Cirsium vinaceum),HuennekeandThomson(1995)

foundthat competitionfrom Dz~sacussylvestris(teasel),aninvasivenormative
species,cannegativelyaffect growthandseedlingrecruitmentin C. vinaceum.

Exotic speciesmaybepartiallyresponsiblefor limiting theexpansionofM

macfartaneipopulations,especiallyin marginalhabitatareasthat aredominated

by weeds.In additionto BromustectorumandCentaureasotstitialis, otherweedy

speciesthat occurin M macfartaneihabitatincludeteasel,Melitotusspp.(sweet

clover),andexoticmustards(PaulaBrooks,Wallowa-WhitmanNationalForest,

in tztt. 1999).

Livestockgrazing. Althoughit is uncertainwhethermostor all M macfartanei

populationshavebeengrazedby domesticlivestockin thepast,livestockgrazing

still occursat somesites. Livestockimpactthis speciesdirectlyby tramplingor

consumingplants(Kaye 1995),andcanresultin reducedreproduction(i.e., seed

set) forM macfartaneiplants.

BecauseM macfartaneioccursin grasslandhabitatsfavoredfor livestock

grazing,somedegreeofsoil erosionandsoil compactionis likely to occur,

especiallyunderheavygrazingor during wetperiods. Grazingby domestic

livestockcanchangethe communitycompositionofgrasslandhabitatsby

decreasingthefrequencyofnativespecies,allowing theinvasionandproliferation
ofundesirableandunpalatableexoticspecies(FranklinandDyrness1988). In

addition, livestockgrazingcanadverselyaffect soil cryptogams(non-vascular

plantsthat form acruston thesoil surface)in semiaridrangelands(Bethlenfalvay

andDakessian1984),andmayimpactnativepollinators,particularlyground-

nestingbees(Sugden1985).

Grazingby wildlife species.Native andintroducedungulatespecies,including
RockyMountainbighornsheep(Oviscanadensis),RockyMountainelk (Cervus

elaphus),andmountaingoats(Oreamnosamericanus),arefoundin thevicinity of

M macfarlaneihabitatin Hell’s CanyonNationalRecreationArea andtheSalmon
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River Canyon. Althoughevidenceofherbivoryby rabbitsanddeerhasbeen

observed(MancusoandMoseley1991),nativewildlife speciesdo not appearto

significantlythreatenthis species.However,thepotentialintroductionof

additionalRockyMountainbighornsheepormountaingoatsby StateorFederal
agenciescouldthreatenM inacfartaneihabitat. Mountaingoatsandother

ungulatespeciescanimpactrareplant habitatby tramplingor consumingplants

andby exposingmineralsoil (Houstonetal. 1994).

Fire historv. Specificeffectsofhistoric andcurrentfire regimesonM

macfartaneiareunknown. Fire suppressionactivitiesandrehabilitationefforts,

includingseedingwith normativespecies,areapotentialthreatto this species.

It is possiblethatM macfarlaneihabitathasbumedlessfrequentlyin thepast100

yearsdueto fire suppression.Siteswherefire hasbeenexcludedarevulnerableto

acceleratedsuccession,e.g., theinvasionofshrubsor treesinto grasslandor

meadowcommunities. However,the invasionof cheatgrassaltersnatural

communitydynamicsby producinggreaterfine fuel levels,which mayresult in

frequent,large-scalerangefires. In areaswherecheatgrasshasinvaded

sagebrush-grasscommunities,alteredfire dynamicshaveconvertedformerly
productive,perennialcommunitiesto annual-dominatedcommunitieswith

increasedfire managementproblems(Tauschet al. 1994).

Wildfires thatoccurduringsummerand fall monthswhenM macfartaneiplants

aredormantmayhaveminimal direct effectson thisspeciessincethe

undergroundrhizomeswill be largely insulatedfrom fire (CraigJohnson,in litt.

1999). However,firesmayresultin adversechangesin theecologicalcondition

ofsitesand leadto thesubsequentinvasionof exotic species.Burning mayalso

resultin concentrationsofungulatesgrazingwithin theburnedareas,whichmight

causeincreasedtramplingofM macfartaneiplants. Theprimaryconcernfrom
wildfires appearsto beduringthe activegrowingperiod(typically April through

June)whenthe abovegroundplantswouldbesusceptibleto fire kill or injury

(Craig Johnson,in titt. 1999).

Trampling. SincesomepopulationsofM macfartaneiarelocatednearhiking or

recreationaltrails, tramplingby humansis athreatto this species.Repeat
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monitoring ofM macfartaneisiteson steepslopescanalsoresultin localized
tramplingimpacts.

Off-roadvehicles. SeveralM macfartaneicoloniesarefoundwithin½kilometer
(1/4 mile) ofexistingroadsorhighwaysin IdahoandOregon. In addition,many

M macfartaneicoloniesareon steepslopesthat areparticularlyvulnerableto

erosion. Uncontrolledoff-roadvehicleuseis apotentialthreatto this specieson

bothpublic andprivatelands. In theHell’s CanyonNationalRecreationArea,

vehiculartravel is restrictedto openroadsalthoughthis hasnotbeenactively

enforced(PaulaBrooks,in titt. 1999).

Roadandtrail constructionandmaintenance.SomeM macfarlaneipopulations

in Idaho andOregonarelocatednearexistingroadsandtrails, andcouldbe

adverselyimpactedby roadortrail maintenanceactivities (referto the

“Landslidesandflood damage”sectionabovefor moreinformation). The

constructionofnewroadsortrails is alsoathreatto thisspecies.

Collectmnn. Mirabitis macfartaneiis an attractiveplantthat couldbe soughtby
amateurorprofessionalbotanistsfor scientificorhorticulturalpurposes.Because

somecoloniesarereadily accessible,collectionofM macfartaneishouldbe

considereda potentialthreatto this species.

Mining. Althoughno populationsare currentlyknownto be impactedby mining,

oneM macfartaneipopulationis locatednearan existinggravelmining operation

alongtheSalmonRiverin IdahoCounty,Idaho. In addition,roadconstructionis
oftenassociatedwith mining activity. TheHell’s CanyonNationalRecreation

Areais closedto anynewmining claims(PaulaBrooks,in titt. 1999). However,

expansionofexistingmining operationsanddevelopmentoffuturemining

operations(e.g.,borrowpits) shouldbeconsideredapotentialthreatto M

macfartanei.

Competitionfor pollinators. Preliminaryobservationshaveshownthat successful

pollination ofM macfartaneimaybe hinderedby competitionfrom adjacent

plant species.For example,researchershavenotedthepresenceofmixed pollen

loadson solitarybees,whichareconsideredto be potentialpollinatorsofM

n~acfartanei(JerryHustafa,personalcommunication1996). No datacurrently
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existson thenaturalhistory (e.g.,biotic andabiotic requirements)oftheprimary
pollinatorsofM macfarlanei. It is unknownwhetherpollinatorpopulationsare

adequatefor thesuccessfulreproductionofAlL macfartaneiatall sites,although

onestudy(Bames1996)foundthatseedset inM macfartaneidoesnot appearto

be pollen limited.

Inbreedinndepression.Someobservershavenotedthatseedlingrecruitmentis

apparentlyrarein populationsofM macfarlanei(e.g.,Bameset at. 1994). This

couldbeinfluencedby extrinsic factorssuchascompetition,inadequate

pollination,nutrientlevels,or annualprecipitation. Inbreedingdepressioncould
resultin poorseedviability, reducedgerminationsuccess,orpoor seedling

survivorship. If newindividualsarenot successfullyaddedto thepopulation,the

populationviability ofM macfartaneimaydecreaseovertime.

Bames(1996)believedthat geneflow (i.e., by pollen orseeddispersal)amongM

macfarlaneipopulationsis limited, basedon thehigh degreeofpopulation

differentiation. In populationsthat losegenetswith time, dominanceby oneora

few clonesis likely unlessnewgenetsarerecruitedinto thepopulation(Hartnett

and Bazzaz1985a). Althoughtheeffectsof inbreedingdepressionhavenot been

specifiedfor M macfartanei,inbreedingdepressionshouldbeconsideredasa

potentialthreatto this species.Geneticvariability is importantin influencinga
plant species’responseto stochastic(randomnaturallyoccurring)events,

herbivory,andadverseenvironmentalconditions(Huenneke1991).

H. CONSERVATIONEFFORTS

PreviousRecoveryEfforts

As partof therecoverytasksdescribedin theoriginal recoveryplanfor this

species(U.S. FishandWildlife Service1985),surveysforM macfartaneihave

beenconductedin IdahoandOregon,which resultedin thediscoveryofseveral
newpopulationsof this species.Mirabitis macfartaneiseedcollectionandlong-

termstorageattheBerryBotanicGardenhasalsobeeninitiated. Onenew

(transplant)populationwasestablishedby theBureauofLandManagementnear

Lucile in IdahoCounty,Idaho.
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Managementplansfor threeM. macfartaneicolonieson Federallandin Idaho

weredevelopedby theBureauofLandManagement.Thesethreesitesarelocated

at Long Gulch(BureauofLandManagement1981),Skookumchuck(Bureauof

LandManagement1983),andLucile Caves(BureauofLandManagement1985),

all within theCottonwoodField Office area(IdahoCounty,Idaho). The

implementationofthesemanagementplanshasreducedthreatsto someM

macfartaneisitesfrom livestockgrazingandherbicidesprayingalongtheSalmon

Rivercorridor(Johnson1995). However,increasedcoordinationis still needed

with private, State,andcountyagenciesto ensureprotectionofM macfartanei

sitesonFederallands. Specificcoordinationis neededregardingnoxiousweed

control,livestock andwildlife management,Highway95 constructionand

maintenanceprojects,andconservationplanning.

Monitoring efforts forM macfarlaneipopulationsonFederallandmanagedby

theBureauof LandManagement(CottonwoodField Office) andtheWallowa-
WhitmanNationalForest(Hell’s CanyonNationalRecreationArea)areongoing

at severalsites(seeagencyandsite informationbelow). Ongoingmonitoring

efforts helpto identify threatsto M macfartaneiandprovideinformationon

populationstatus(e.g.,whetherpopulationsareincreasing,decreasing,or stable).

Monitoring alsoprovidesfeedbackon theeffectivenessof managementactions

(e.g.,fencingpopulationsto reduceimpactsfrom livestockgrazing)andthe

effectsoffire on populations.

Theseconservationactionscontributedto thedownlistingofM macfarlaneifrom

endangeredto threatenedin 1996. In additionto theconservationefforts

describedbelow, severalstudiesonthehabitat,ecology,andgeneticstructureof

M macfartaneihavebeenconducted(see“SpeciesDescriptionandLife History”

sectionofthisrecoveryplan for moreinformation).

StateandFederalDesianations

Mirabitis macfartaneiis listedasendangeredby theOregonDepartmentof

Agriculture (OregonAdministrativeRule603-73-070).Plantslisted asthreatened

orendangeredundertheOregonEndangeredSpeciesAct areprotectedby law

only on Statelands. NoM macfartaneiplantsarecurrently foundon Statelands
in Oregon.
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Mirabitis macfartaneiis on thesensitivespecieslist (federallylisted threatened)

for theBureauofLandManagement(CottonwoodField Office area)andthe

ForestService(Regions1, 4, and6).

ConservationEffortsBy A~encvandSite: (This sectionincludesonly thosesites

whereefforts suchashabitatprotectionmeasuresormonitoringhavebeen

implementedby theBureauofLandManagementorForestService.)

Bureauof LandManagement2

:

1. Skookumchuck- Monitoring wasestablishedat this sitein 1981,anda

habitatmanagementplanwasdevelopedin 1983 (BureauofLand

Management1983). Thesite is designatedasaResearchNaturalAreaand

AreaofCritical EnvironmentalConcern.No livestockgrazingis

authorized.BureauofLandManagementstaffhavecoordinatedwith the

highwaydepartmentto restrictherbicidesprayingin thehighwayright-of-
wayadjacentto M macfartaneihabitat(Johnson1995). The estimated

numberofM macfartaneiramets(stems)is 50 to 100.

2. McKinzie Creek- Mirabitis macfartaneiwasdiscoveredat this site in

1994; monitoringwasinitiatedin 1994(Johnson1995). Theestimated

numberofM macfarlaneiramets(stems)is 300 to 400.

3. Loun Gulch3 - Monitoring efforts wereinitiatedandahabitatmanagement

planwasdevelopedfor this site in 1981 (BureauofLandManagement

1981). Long Gulch is within aResearchNaturalArea/AreaofCritical

EnvironmentalConcern,andcontainsan 1 8-hectare(45-acre)fenced

exclosure(constructedin 1981). No livestockgrazingis authorized

(Johnson1995). TheestimatednumberofM macfartaneiramets(stems)

is 7,000.

2A11 siteswhereconservationeffortshavebeenimplementedby theBureauofLand
Managementarelocatedin theSalmonRiver Canyon,Idaho County,Idaho.

3TheLong Gulch,JohnDay,Blackhawk,andHenry’sGulchsitesarepartoftheLong
Gulch-JohnDaypopulation.
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4. JohnDay - Monitoringwasestablishedby theBureauofLand

Managementat JohnDayin 1983 (Johnson1995). Thesite is onprivate

landthat is not protectedormanagedspecificallyforM macfarlanei. The

estimatednumberofM macfartaneiramets(stems)is 3,000 (Craig

Johnson,in titt. 1995).

5. Blackhawk- Mirabitis macfartaneiwasdiscoveredatthis site in 1994;

monitoringwasestablishedin 1995 (Johnson1995). Theestimated

numberofM macfarlaneiramets(stems)is 1,500to 2,500(Craig

Johnson,in litt. 1999).

6. Henry’sGulch- Monitoringwas establishedin 1993by theBureauof

LandManagement(Johnson1995). Thesite is privatelyowned,andis not

protectedormanagedspecificallyfor M rnacfartanei. Theestimated

numberofM macfartaneiramets(stems)is 100.

7. GiantsNose- Monitoringwasestablishedby theBureauof Land

Managementin 1997. Thesite is on privatelandthat is not protectedor

specificallymanagedfor M macfarlanei.This areais presentlyinfested

by Centaureasoistitiatis,which couldpotentiallyspreadthroughoutthe

entiresite. Theestimatednumberof M macfartaneiramets(stems)is
2,000to 2,700(CraigJohnson,in titt. 1999).

8. SlickerBar - Monitoring wasestablishedin 1999by theBureauofLand

Management.This site is on privatelandthatis notprotectedor

specificallymanagedfor M macfartanei.TheestimatednumberofM

macfartaneiramets(stems)is 250.

9. Lucile Cave- In 1988,60 M macfartaneirhizomesfrom JohnDaywere

transplantedto this sitewithin an 8-hectare(20-acre)fencedexclosure.In

1998and1999, approximately400rhizomesweretransplantedto this site

asmitigation for afederally fundedproject(Highway95 slide

stabilization)thatimpactedM macfartaneionprivate lands(partof the

Long Gulch-JohnDaypopulation). Thesite is designatedasaResearch
NaturalArea/Areaof Critical EnvironmentalConcern,andahabitat
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managementplanwasdevelopedin 1985(BureauofLandManagement

1985). TheestimatednumberofM macfartaneigenets(individuals) is

460.

ForestService

:

1.PittsburgLandin2/KurrvCreek(Hell’s Canyon,SnakeRiver Canyon,

IdahoCounty, Idaho)- This site is fencedto excludelivestockgrazing.

TheestimatednumberofM macfartaneiramets(stems)is 20.

2. TryonBar (Hell’s Canyon,SnakeRiver Canyon.WallowaCounty,

Oregon)- Monitoringwasestablishedin 1991 (Kaye 1995). No livestock
grazingis authorized.TheestimatednumberofM macfarlaneiramets

(stems)is 2,500.

3. WestCreek(Hell’s Canyon,SnakeRiverCanyon,IdahoCounty, Idaho)-

This site is fencedto excludelivestockgrazing. Monitoringwas

establishedin 1991 (Kaye 1995). TheestimatednumberofM

macfarlaneiramets(stems)is 270.

4. Fall Creek(ImnahaRiver Canyon,Wallowa County,Oregon)- Mirabitis
macfarlaneiplantsoccuron bothForestServiceandprivatelandat this

site,althoughconservationefforts arecurrentlylimited to theportionof

thepopulationon ForestServiceland. MonitoringwasestablishedatFall

Creekin 1990(Kaye 1995). However,intensivemonitoringwas

discontinuedin 1995dueto increasederosioncausedby researchers

conductingthemonitoring. TheForestServicehasplansto construct
fencingto excludelivestockgrazing,possiblyin 2000(PaulaBrooks,in

jUt. 1999). ForestServicestaffcontinueto visit thesiteatleastoncea

yearto documentthreatsandnoteany significantchangesin habitat

conditions(JerryHustafa,personalcommunication,1997). Theestimated

numberofM macfarlaneiramets(stems)is 350.
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II. RECOVERY

A. RECOVERYOBJECTIVESAND STRATEGIES

Theobjectiveof therecoveryprogramis to delistthespecies,i.e. to remove

Mirabilis macfartaneifrom threatenedstatusby protectingandmaintaining

reproducing,self-sustainingpopulationsin eachofthreedistinctgeographicareas

alongtheSnake,Salmon,andImnahaRiverCanyons(Figure 1).

Sincetheoriginal recoveryplan (U.S.FishandWildlife Service1985)was

published,additionalinformationon thehabitat,distribution,andlife historyof

M rnacfartaneihasbeenobtained(refer to the“SpeciesDescriptionandLife

History” sectionofthis recoveryplan for moreinformation). Furthermore,the

studyofpopulationviability andits implicationsfor thepreservationofrareplant

specieshasexpandedconsiderablyin thepastdecade(see,e.g.,Falk and

Holsinger1991,Menges1991,andPavlik 1994). Therecoverycriteriaand

actionsoutlinedin thisrevisionreflect the informationcurrentlyavailableon this

species,andidentify informationneedsthat arepertinentto the long-term

conservationandmanagementofM macfartanei.

Until additionalinformationon thepopulationviability ofM macfarlaneiis

available,all existinghabitatsupportingM macfartaneishouldbeprotectedand

managedfor the long-termconservationofthis species.

PopulationsofM macfartaneishouldbecloselymonitored: 1) to determine

populationtrends,reproductivesuccess,andhabitatconditions,and2) to assess

theeffectsof existingorpotentialthreatsonM macfarlaneiand its essential

habitat. As discussedin the “SpeciesDescriptionandLife History” sectionof this

recoveryplan,theclonalnature,longevity,andgeneticstructureofM

macfartaneicontributeto theneedfor long-termstudiesandmonitoring.

Additional populationsofM macfartaneithatmaybediscoveredin the future

shouldalsobeprotectedandmonitored.

21



B. RECOVERYCRITERIA

Delistingwill beconsideredwhenall thefollowing conditionsaremet:

1. A minimumof 11 populationsaresecurefrom threatsandnaturally

reproducingwith stableor increasingpopulationtrendsfor at least15

consecutiveyears.

2. Populationsizesareabovetheminimumnecessaryto maintainthe

viability ofthespecies.Becausetheminimumviablepopulationsizefor

M macfarlaneiis currentlyunknown,populationviability analyseswill be

conductedto supporttherecoverycriteria.

3. Populationsof thisspeciesoccurthroughoutits currentrangein eachof

threegeographicareas(i.e., Inmaha,Snake,andSalmonRiver areas).

4. Managementpracticesreduceandcontrolthreats.OnFederalland,habitat

managementplansarein placeandmonitoringis usedto ensure

implementationandeffectivenessofconservationmanagementpractices.

On non-Federallands,M macfartaneipopulationsaremanagedand

conserved.

5. A post-delistingmonitoringprogramfor the speciesis developedand

implemented.This programwill bedevelopedthroughcoordinationwith

theBureauofLandManagement,ForestService,FishandWildlife

Service,andotherinterestedparties.
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III. STEPDOWN NARRATIVE OUTLINE OF RECOVERY ACTIONS

1 Protect essentialhabitat and control threats

.

Protectessential(occupiedandpotentiallysuitable)habitatandimplementactions

that maybenecessaryto eliminateorcontrolthreats.Managehabitatto maintain

or enhanceviablepopulationsofM macfartanei.Habitatshouldbemanagedto

allow for themaintenanceof naturalecosystemfunctionsandprocessesand

contributeto the long-termpreservationofthis species.BecauseM macfartanei

populationsare geneticallydistinct(Barnes1996),all populationsshouldbe

protectedin orderto maintainthegeneticvariability ofthis species.

1.1 Revise.develop,andimplementhabitatmananementplanson

Federallands

.

Responsibleagenciesshoulddevelopandimplementhabitatmanagement

plans(or conservationstrategies)for M macfartaneipopulationson

Federallands. A primaryobjectiveofthemanagementplansshouldbe to

maintainhabitatfor M macfarlaneiin aconditionoptimal for its
persistenceandreproduction.Threehabitatmanagementplanshavebeen

preparedfor M macfartaneiat Skookumchuck(Bureauof Land

Management1983),Long Gulch (BureauofLandManagement1981),and

Lucile Caves(BureauofLandManagement1985). However,these

managementplanshavenotbeenupdatedfor severalyears. To date,no

formalmanagementplansarein placefor anyM rnacfartaneipopulations

on landsmanagedby theForestService. Managementplansor

conservationstrategiesshouldbeupdatedat leastonceevery5 years,oras

needed.

1.1.1 TheBureauofLandManagementshouldupdateexisting
managementplans.anddevelopmanagementplansfor M

macfartaneipopulationsnot includedin existing

managementplans

.
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Two Mirabitis macfartaneicoloniesnotcurrentlyincludedin

existingmanagementplansarelocatedin IdahoCounty, Idaho,in

thevicinity ofMcKinzie CreekandLong Gulch.

1.1.2 TheForestServiceshoulddevelopand implement

managementplans

.

ForestServiceshould developandimplementmanagementplans

orconservationstrategiesfor threeM macfarlaneipopulations
within theHell’s CanyonNationalRecreationArea in Idahoand

Oregon.

1.1.3 Managementplansshouldincludeprovisionsto identify

andcontrolthreatsto M macfarlaneihabitat

.

Managementplansshouldincludeprovisionsto identify and

controlfactorsthatmaydegradehabitatquality forthis species,

suchaslivestockgrazing,noxiousweeds,herbicideorpesticide

use,andoff-roadvehicletraffic. Managementplansshouldspecify

how ongoingcoordinationbetweenFederalagencies(Bureauof

LandManagementandtheForestService)andcountyagenciesor

othersthathaveresponsibilityfor activitiessuchasweedcontrolor

herbicideusewill beaccomplished.

1.1.3.1Effectivelymanagelivestock grazingin M

macfartaneihabitat

.

Effectivegrazingmanagementmay includethe

constructionandmaintenanceoffencing,andrevising
allotmentplans,grazingschedules,andstockinglevelsto

addressM macfarlaneihabitat. Surveysshouldbe

conductedin all allotmentswheregrazingis authorizedin

areascontainingsuitablehabitatfor M macfartanei.

Consultationundersection7 oftheEndangeredSpecies

Act shouldbecompletedby 2001 for all allotmentswith

suitablehabitatfor M macfartanei.
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1.1.3.2Coordinatewith countyagenciesor local

organizationsthat haveresponsibilityfor activities

thatcouldaffectM macfartaneihabitat

.

Countyagenciesor local organizations(e.g.,weed
managementboards)shouldbe awareofM macfartanei

colonieson public andprivatelandssothat activitiesthey

fund, implement,orauthorizewill not inadvertentlyaffect

AL macfartaneihabitat. Suchactivitiesmayinclude,but

arenot limited to, weedcontrol,orherbicideandpesticide

use. ClosecoordinationbetweenFederallandmanagement

agencies(BureauofLandManagementandtheForest

Service)andcountyagenciesor localorganizationsis

necessaryto protectAL macfartaneihabitatonpublic land.

CountiesthatcontainAL macfartaneisitesincludeIdaho

County,Idaho,andWallowa County,Oregon.

1.1.3.3Implementweedcontrolmeasures

.

Weedcontrolshouldbe conductedwithin a 1 kilometer

(about0.5 mile) radiusofall populations. Weedcontrol

efforts shouldbecoordinatedwith theFish andWildlife

Service,privatelandowners,county,andStateagenciesto

ensuretheprotectionofAL macfarlaneiindividualsand

habitat.

1.1.3.4Manageherbicideandpesticideuse

.

Herbicideorpesticideusein thevicinity ofM macfarlanei

habitatshouldbemanagedto avoidadverseimpactsto this

speciesorpotentialpollinatorsofAL macfarlanei. In some

cases,selectiveherbicideusemaybedesirableto enhance

AL macfartaneihabitator controlinvasiveplant species.

Appropriatemethodsfor applicationofpesticidesand

herbicideswithin thevicinity ofAL macfartaneisites
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shouldbe implemented.Forexample,carefullycontrolled

handapplicationratherthanaerialsprayingcouldbeused

adjacentto AL macfartaneihabitat. Frequentcoordination

shouldoccurbetweenresponsibleFederalagenciesandall

countyagenciesorother entitiesthat fund,implement,or

authorizeherbicideorpesticideusein thevicinity ofAL
macfartaneisites.

1.1.3.5Implementeffectiveoff-roadvehicleusecontrol

measures

.

Off-roadvehicleuseshouldbeeffectively controlledin all

areascontainingAL macfartaneihabitat. Thismayinvolve

theuseoffencingorotherbarriers,anddevelopingsignsto

restrictvehicleuseto existing,designatedroads.

1.1.3.6Developfire managementplansfor all sites

containingAL macfartaneipopulationson public

lands

.

Firemanagementplansshouldclearlydescribestrategiesto

protectAL macfarlaneipopulationsandhabitatin theevent

of awildfire, bothduring fire-fighting activitiesandpost-

fire rehabilitationefforts. Fire managementplansshouldbe

incorporatedinto habitatmanagementplans. Thepotential

for usingprescribedor wild fire to enhanceAL macfartanei

habitat,if appropriate,could alsobe includedin fire

managementplans.

1.1.3.7Monitor andmanagewildlife populationsand

associatedmanaaementactivitiesto avoid impacts

to AL macfarlaneiandits essentialhabitat

.

Analyzepotentialeffectsof wildlife managementactivities

on AL macfartaneipopulationsandhabitat.TheForest
ServiceandBureauofLandManagementshouldmonitor
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andevaluateeffectsof wildlife populationsandassociated

activities onM rnacfarlanei. Monitoring mayrequire

additionalcoordinationwith theFishandWildlife Service

andStatefish andgameagenciesif adverseimpactsto AL
macfartaneiareoccurringfrom wildlife.

1.2 PursuespecialmanagementdesianationsforAL macfartaneion

public lands

.

TheForestServiceandtheBureauofLandManagementshouldconsider

designatingessentialAL macfartaneihabitatareason public landas

specialmanagementareas(e.g.,asAreasofCritical Environmental

Concern,BotanicalSpecialInterestAreas,orResearchNaturalAreas).

Protectedhabitatareasshouldincludeoccupiedhabitatandpotentially

suitable,currentlyunoccupiedhabitatto allow for populationexpansion.

TheForestServiceandBureauofLandManagementshouldcoordinate

closelywith countyorotheragencieswhoseactivitiescoulddirectly or

indirectly impactAL macfarlaneihabitaton public lands.

Recommendationsfor specialmanagementdesignationsmaybe

incorporatedinto AL macfarlaneihabitatmanagementplans.

1.3 ProtectAL macfartaneihabitatonprivatelands

.

PopulationsofAL macfartaneionprivatelandshouldbeprotectedby

conservationeasements,deedrestrictions,orpossiblydirectacquisition.
At aminimum,theFishandWildlife Service,working through

appropriateState,local, orcountyagencies,shouldseekvoluntary
cooperationto protectAL macfartaneihabitatonprivatelands.

2 Monitor population trends and habitat conditions

.

Achievingrecoverywill requiremonitoringofbothAL macfarlaneiindividuals

andhabitatthroughoutits rangein IdahoandOregon. Monitoringwill provide

informationon threatsto AL rnacfarlaneihabitat,andwill alsoprovidefeedback

on theeffectivenessofmanagementandconservationactivities.
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2.1 Monitor AL macfarlaneipopulations/sitesannually

.

Responsibleagenciesshouldensurethatlong-termmonitoringis

conductedfor AL macfarlaneipopulationsin orderto determine

populationtrendsand evaluatehabitatconditions. Theeffectsof adjacent

landuses,suchas recreation,grazing,andherbicidesprayingon this

speciesshouldbemonitoredannually. Monitoringprogramsshouldbe

designedto evaluatetheeffectsof normativespeciesandotherthreatson

AL macfartanei.Useofglobalpositioningequipmentmaybehelpful.

2.2 Conductdemographicmonitoring

.

Demographicmonitoring(which typically involvestrackingthe fatesof

individual plants)shouldbe employedif populationsor subpopulations

declineby morethan25 percentovera 3-yearperiod,andif thecausesof

thedeclinesarenot readily apparent(seeKaye 1995). Demographic

studiesofAL macfartaneimaybecomplicatedby thespecies’longevity

andclonalnature,andthefactthat seedlingsaredifficult to locateand

identify.

Demographicdataallow researchersto predictshort-termtrends,and

analyzefactorsthat limit populationgrowthandestablishment(Pavlik

1994). Informationgainedfrom suchstudiescanbeusedto guide

managementofAL macfarlaneihabitat.

2.3 Monitor andevaluatetheresponseofAL rnacfartaneito fire

.

In theeventthat anyAL macfartaneipopulationsarebumedby wildfire or

prescribedburning,annualmonitoringwill beconductedto evaluatethe

responseofAL macfarlaneiandits habitatto fire. If habitatrehabilitation

orenhancementmeasuresareneeded(e.g.,to controlexotic speciesor

erosion),thesemeasuresshouldbedevelopedin conjunctionwith theFish

andWildlife Service,and shouldbedescribedin site-specificfire

managementplans(task 1.1.3.6).
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2.4 Obtainpermissionfrom privatelandownersto conductmonitorina

forAL macfartaneion privatelands

.

Mirabitis macfartaneicolonieson privatelandsshouldbemonitoredto

determinepopulationtrendsandhabitatconditions. Prior to conducting

monitoringon privatelands,permissionwill berequestedandobtained

from appropriatelandowners.

3 Conduct researchessentialto the conservationof the species

.

Additionalresearchon thereproductivebiologyandlife historyofAL macfarlanei

needsto be conductedto ascertainwhethertheserecoveryobjectivesarevalid.

Informationon life history,populationcharacteristics,andhabitatrequirements

shouldbe obtainedto allow specificationofmanagementandpopulationgoals.

Partnershipswith otherState,Federal,orprivateagenciesandindividualsshould

bedevelopedwherepossiblein orderto meettheseobjectives. TheFishand
Wildlife Servicewill work with appropriateagenciesto ensurethat adequate

funding canbeobtainedto conductessentialresearchonAL rnacfartanei.

3.1 Determinepopulationviability ofAL macfarlanei

.

Conductessentialresearchto determinethelong-termpopulationviability

ofAL macfartanei.Estimatesof populationviability for this specieswill

needto considerfactorssuchasmortality, dispersal,andrecruitment(both

sexualandasexual).In addition,habitatavailability andthreats,including

manmadeoranthropogenicthreats,naturalcatastrophes,andgeneticand

demographicstochasticity(seeMenges1991)shouldalsobe evaluated.

3.2 Conductresearchon pollinatorsofAL macfarlanei

.

Additional informationon therequirementsofpollinatorsforAL

macfartanelis needed.Becausepollinatorsarerequiredfor full seedset in

AL macfartanei(Barnes1996),conservationmeasuresfor thisspecies

shouldalsoprotectnearbypollinatorpopulations.
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3.3 Conducthabitatenhancementstudies

.

Habitatenhancementstudies(e.g.,reducingcompetitionfrom non-native

speciessuchascheatgrass)shouldbeconductedto determinethebiotic
andabioticconditionsthat mayenhancehabitatquality andincrease

reproductionandsurvivorshipin AL macfartanei.Theeffectsof

prescribedburning,mowing,andusingspecificherbicidesto reduce

competitionfrom alien plantspeciesandimprovehabitatforAL

macfartaneishouldbe investigated.

4 Conduct surveysin potential habitat areas. Manage and protect any
newly discoveredM. macfarlanei populations

.

Intensivefield work shouldbe conductedto locateadditionalpopulationsofthis

speciesin eachof thethreegeographicareasin which it is currentlyknown(i.e.,
alongtheImnaha,Salmon,andSnakeRiver corridors in Idahoand Oregon).The

habitatofanynewlydiscoveredpopulationsshouldbeprotectedandmanagedas

necessaryandappropriatefollowing theprotocolgivenin Task 1.

4.1 Conductsurveyson Federallandswhereactivitiesmay affectAL

macfarlaneihabitat

.

Intensivesurveysfor AL macfartaneishouldbeconductedprior to

approvingandimplementingactivitiesthatmayaffecthabitat(occupiedor

potentiallysuitablehabitat)for this speciesin canyongrasslandhabitats

within theHell’s CanyonNationalRecreationArea in IdahoandOregon,

andtheBureauofLandManagement’sCottonwoodField Office area

(Idaho). Surveysshouldalsobe conductedin all areaswhereongoing

activitiesmayaffect knownorpotentially suitablehabitatfor AL

macfarlaneiwithin theHell’s CanyonNationalRecreationArea andthe

CottonwoodFieldOffice area. In additionto theHell’s CanyonNational
RecreationArea andCottonwoodField Office area,surveysshouldbe

conductedon landscontainingpotentialhabitatfor thisspeciesin Idaho

(Idaho, Lewis, andNez PerceCounties);Oregon(Baker,Union, and

Wallowa Counties);andWashington(Asotin County).
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4.2 Obtainpermissionfrom privatelandownersto conductsurveysfor

AL rnacfartaneion privatelands

.

Prior to conductingsurveyson private lands,permissionshouldbe

requestedandobtainedfrom appropriatelandowners.

4.3 Protectnewly discoveredAL macfarlaneipopulations

.

Includeanynewly discoveredpopulationsofAL macfartaneiin

managementplans(seeTask 1.1).

5 Establish propagule banks, includini~ a long-term seedstoragefacility
for M. macfarlanei

.

SeedsofAL macfarlaneishouldbecollectedaccordingto currentlyaccepted

protocol,andstoredat a long-termseedstoragefacility suchastheBerry Botanic

Garden(Portland,Oregon).Seedsfrom manyAL rnacfartaneisitesarecurrently

beingstoredat theBerry BotanicGarden. Additional seedswill be collectedto

captureasmuchof thespecies’geneticvariability aspossible.Berry Botanic

Gardenstaffwill alsobeconductinggerminationand propagationstudiesfor AL

macfartanei(AndreaRaven,BerryBotanicGarden,personalcommunication,

1999). TheFishandWildlife Servicewill assistwith securingpermitsfor

activities asappropriate.

6 If warranted. establishand maintain new populations

.

If AL macfartaneiis extirpatedfrom formerlyoccupiedareas,or if population

viability analysessuggestthat additionalpopulationsareneededfor full recovery,

newpopulationsofAL macfartaneimaybeestablishedasnecessaryand

appropriate.
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6.1 DevelopandimplementareintroductionplanforAL macfarlanez

.

if reintroductionis warranted

.

Evaluatetheappropriatenessandfeasibility ofreintroducingAL

macfartaneiinto previouslyoccupiedareasof its range,in consultation

with all appropriateparties,afterintensivesurveyshaveconfirmed

extirpation. If reintroductionis foundto be appropriateandfeasible,

developandimplementa reintroductionplan. Any newcolonies,if they

aredeemedto be necessary,will be establishedinto protectedareas.

Populationviability analysesmaybe usedto evaluatetheneedfor

additionalAL macfartaneipopulations.

6.2 Protectandmonitor theAL macfartaneipopulationat Lucile Cave

.

Monitor andprotectthepopulationofAL macfartaneiat Lucile Cave.
Plantsweretransplantedto theareain 1988, 1998,and 1999by theBureau

ofLandManagement.This populationmayprovidevaluableinformation

to guidepotentialfuture reintroductionefforts for this species.

7 Validate and reviserecovery objectives,as needed

.

This recoveryplanshouldbemodifiedto incorporateanynewinformationasit

becomesavailable. Inparticular,theresultsofany populationviability analyses

conductedfor AL macfartaneiwill beconsideredin future recoveryplanrevisions.
This recoveryplanshouldbe reviewedevery5 years.andupdatedif necessary.
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IV. IMPLEMENTATION SCHEDULE

Theimplementationschedulethat follows outlinesactionsandestimatedcostsfor

this recoveryplan. It is aguidefor meetingtheobjectivesdiscussedin thisplan.

This scheduledescribesandprioritizestasks,providesan estimatedtime tablefor

performanceoftasks,indicatesresponsibleagencies,andestimatescostsof

performingtasks. Theseactions,whenaccomplished,shouldrecoverMirabilis

macfartanei.

Priorities in column 1 ofthefollowing implementationscheduleareassignedas

follows:

Priority 1 -

Priority 2-

Priority 3 -

An actionthat mustbetakento preventextinctionor to preventthe

speciesfrom decliningirreversiblyin theforeseeablefuture.

An actionthat mustbetakento preventa significantdeclinein

species’populationor habitatquality,or someothersignificant

negativeimpactshortofextinction.

All otheractionsnecessaryto providefor full recoveryofthe

species.

Definition oftaskdurations:

Continual- A taskthat will be implementedonaroutinebasisoncebegun.

Ongoing- A taskthat is currentlybeingimplementedandwill continueuntil
actionis no longernecessary.
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Responsibleparties:An asterisk(*) in the implementationscheduleindicateslead

responsibleparty.

BG - BerryBotanicGarden

BLM - BureauofLandManagement,CottonwoodField Office

CDC - IdahoConservationDataCenter

FS - U.S. ForestService,Wallowa-WhitmanNationalForest,Hell’s

CanyonNationalRecreationArea
FWS - U.S. Fishand Wildlife Service,SnakeRiverBasinOffice, Boise,

Idaho

ODA - OregonDepartmentof Agriculture

OHP - OregonNaturalHeritageProgram

OSU - OregonStateUniversity(or otheruniversity)
PVT - privatelandowners

TNC - TheNatureConservancy
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Implementation schedulefor the revisedMirabiis macfarlanei(MIMA) recovery plan

Task

Priority

Task

Number

TaskDescription

Task

Duration

(years)

Responsible

Parties

CostEstimate(in $1,000units)

Comments

Total

Costs

FY

2001

FY

2002

FY

2003

FY

2004

1.1.1 BLM shouldupdate

existingmanagement

plans,anddevelop
managementplansfor

MIMA populationsnot

includedin existing

managementplans

Ongoing BLM 32.5 1.5 1.5 1.5 1.5 Initial cost($10,000)

to developplans;

$1,500required
annuallythereafterto

review!reviseplans

1.1.2 ForestServiceshould
developandimplement

managementplans

Ongoing FS 19 2 1 1 1 Planswill be
completedby 2001

1.1.3.1 Effectivelymanage

livestockgrazingin

MIMA habitat

Continual BLM*, FS* 140 14 14 14 14 Costsmayinclude

fenceconstructionand

maintenance

1.1.3.2 Coordinatewith county
agenciesor local

organizationsthathave

responsibilityfor

activitiesthatcouldaffect

MIMA habitat

Continual BLM*, FS* 32 2 2 2 2 BLM!FS will meet
with countyagenciesat

leastannuallyto

reviewplanned

activities
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Implementation schedulefor the revisedMirabiis macfarlanei(MIMA) recovery plan

Task
Priority

Task
Number

TaskDescription
Task

Duration
(years)

Responsible
Parties

Cost Estimate(in $1,000units)
Comments

Total
Costs

FY
2001

FY
2002

FY
2003

FY
2004

1.1.3.3 Implementweedcontrol

measures

Continuous BLM*,FS* 160-

288

10-18 10-18 10-18 10-18 BLM/FS will

implementappropriate
weedcontrol measures
annually

1.1.3.4 Manageherbicideand

pesticideuse

Continual BLM*, FS*,

County

32 2 2 2 2 BLM/FS will evaluate

countysprayprograms

annually

1.1.3.5 ImplementeffectiveORV
usecontrolmeasures

Continual I3LM*, FS* 34 2 2 2 2 BLM/FS will maintain!
monitorcontrol
measuresannually

11.1.3.6 Developfire management

plansfor all sites
containingMIMA

populationson public

lands

3 BLM*, FS* 6 2 2 2 0 Plansmaybe

completedaspartof
tasks1.1.1 and 1.1.2

1.1.3.7 Managewildlife

populationsand

associatedactivitiesto

avoid impactsto MIMA

anditsessentialhabitat

Ongoing BLM*, FS* 32 2 2 2 2 This taskwill be

coordinatedwith state

fishandgameagencies
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Implementation schedulefor therevisedMirabiis macfarlanei(MIMA) recovery plan

Task

Priority

Task

Number

TaskDescription

Task

Duration

(years)

Responsible

Parties

CostEstimate(in $1,000units)

Comments

Total

Costs

FY

2001

FY

2002

FY

2003

FY

2004

1.3 ProtectMIMA habitaton

privatelands

Ongoing FWS*, TNC,

PVT,others

64 4 4 4 4

2.1 MonitorMIMA

populations/sites
annually

Ongoing BLM*,FS*,

FWS,CDC,
ODA, OI-IP

192 10.8 10.8 10.8 10.8 FScosts~$4,500per

yr. (field work only);
BLM costs $6,300

peryr. (field work and

dataentry)

2.3 Monitorandevaluate
MIMA responseto fire

Ongoing BLM*, FS*,
FWS,CDC,

ODA, OHP

0-32 0-2 0-2 0-2 0-2 This taskwill only be
implementedif fire

occursin MIMA

habitat

2 1.2 Pursuespecial

managementdesignations

for MIMA on public

lands

3 BLM*, FS* 12 3 3 6 0 Maybecompletedas

partoftasks1.1.1 and

1.1.2

2 2.2 Conductdemographic

monitoring

10 BLM*, FS*,

FWS,CDC,
ODA,OHP

0-30 0-3 0-3 0-3 0-3 This taskwill be

implementedif MIMA
populationsdeclineby

morethan25 percent



Implementation schedulefor the revisedMirabiis macfarlanei(MIMA) recovery plan

Task
Priority

Task
Number

TaskDescription
Task

Duration
(years)

Responsible
Parties

CostEstimate(in $1,000units)
Comments

Total
Costs

FY
2001

FY
2002

FY
2003

FY
2004

2 2.4 Obtainpermissionfrom
privatelandownersto

conductmonitoringfor
MIMA on privatelands

Ongoing BLM, FS,
FWS*, PVT

27 1 1 1

2 3.1 Determinepopulation

viability of MIMA

10 BLM*, FS*,

FWS,CDC,

ODA,OHP,
OsU

25-55 2-5 2-5 2-5 2-5

2 3.2 Conductresearchon

pollinatorsof MIMA

10 BLM*, FS*,

FWS,CDC,

ODA,OHP,
OSU

48 3 5 5 5

2 3.3 Conducthabitat

enhancementstudies

10 BLM*, FS*,

FWS,CDC,

ODA,OHP,

OSU

58 8 8 5 5

2 4.1 Conductsurveyson
Federallandswhere

activitiesmayaffect
MIMA habitat

Continual BLM*, FS*,
FWS,CDC,

ODA,OHP

200 16 16 16 16

00



Implementation schedulefor the revisedMirabiis macfarlanei(MIMA) recoveryplan

Task TaskDescription
Number

Task
Duration

(years)

Responsible
PartIes Total

Costs

Cost Estimate(in $1,000 units)

FY
2001

F’,

2002
FY
2003

FY

2004

Comments

Protectnewlydiscovered

MIMA populations

Ongoing BLM*, FS* 0-80 0-5 0-5 0-5 0-5

Establishpropagule

banks,including along-

termseedstoragefacility

for MIMA

Ongoing BLM*, FS*,

BG

10.5 .5 .5 .5 .5 Costsarefor seed

storageandseed

collection

Monitor MIMA

populationatLucile
Caves

Ongoing BLM 13.5 .5 .5 .5 .5 2days(field work)per

yr.

Obtainpermissionfrom

private landownersto

conductsurveysfor
MIMA on privatelands

Continual BLM, FS,

FWS*, CDC,

ODA,OHP

42 5 5 5 5

Developandimplementa

reintroductionplanfor

MIMA, if reintroduction

is warranted

10 BLM, FS,

FWS*, CDC,

ODA, OHP

0-160 0-25 0-15 0-15 0-15 This taskwill be

implementedif MIMA

hasbeenextirpatedin

formerlyoccupied

habitat

Task
Priority

~J.)



Implementation schedulefor the revisedMirabiis macfarlanei(MIMA) recovery plan

Task
PriorIty

Task
Number

TaskDescription
Task

Duration
(years)

ResponsIble
Parties

CostEstimate(In $1,000unIts)
Comments

Total
Costs

FY
2001

FY
2002

FY
2003

FY
2004

3 7 Validateandrevise
recoveryobjectives

5 FWS*, BLM,
FS

28 1 1 1 5 Reviewrecovery
progressannually(2

days); reviseplan in
2005

Totalestimatedcostof Recovery:1,207.5- 1,667.5

4:~.
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VI. APPENDIX. Summaryof the Agencyand Public Comments receivedon

theDraft RevisedRecoveryPlan for MacFarlane’s Four-o’clock (Mirabiis
macfarlanel)

On April 5, 1999,wereleasedtheDraft RevisedRecoveryPlanfor MacFarlane’s

Four-o’clock(Mirabills macfarlanel)for a60-daypublic commentperiodthat

endedJune4, 1999(64FR 16478).

Threeresponseswerereceived.All commentseitherprovidedadditional

informationor corrections.We sentlettersto threepeopleconsideredexpertson

this speciesto solicit commentson theDraft RevisedRecoveryPlan. All threeof

theseexpertsprovidedcommentsandrecommendations.We reviewedall of the

commentsreceivedduring thecommentperiod. Commentsprovidedwere

positive, favorable,andin supportof thegoalandapproachtaken. Thecomments

providedrecommendationsfor researchandconservationstrategies,andcorrected

andupdatedspecificlocality descriptionsandinformation. All applicable

commentshavebeenaddressedin, or incorporatedinto, thebody ofthis final

revisedRecoveryPlan.

Thenumberof lettersreceivedby affiliation:

Federalagencies: 2 letters

Stateagencies: 1 letter
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